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Highlights i

HIGHLIGHTS

Performance of individual transport modes and logistics, as well as overalltimodal
transport performance, have a robust and significant association with stronger trade
relations.

e The empirical analysis covers air, land, and maritime transport, as well as logistics
performance as a proxy for a n multimadal o my 6 s
linkages. It also uses an aggregate index of multimodal performance, which is a
weighted average of the air, land, maritime, and logistics indicators.

e For total tradd i.e., all products added togetBeall individual transport modes, as
well aslogistics competence, are associated with stronger bilateral trade links. The
association is highly statistically significant in all cases. The closest relationship with
trade is for | ogi stics competence: I mpr
percentge point relative to the regional leader is associated with an export increase of
over 2%. A weakly performing logistics sector represents the most important
chokepoint in terms of supply chain performance and multimodal transport
connectivity.

e The numbes are smaller, but still important, for tiredividual transportmodes. The
effect of maritime transport is around half as strong as that of logistics competence. A
one point increase in the maritime transport index is associated with a trade increase
of just over 1%. Next in line comes air transport, with an effect just slightly weaker
than that of maritime transport. Land transport has the weakest effect, with a one point
increase in the index being associated with a 0.5% increase in trade. This r&sslt ma
sense in light of the fact that land transport is most important for movement of goods
within economies, rather than between them.

The way in which individual transport modes and the logistics environment interact can
give rise to economic benefits imhich the whole is greater than the sum of the parts.

e Similar results are obtained using our overall multimodal transport connectivity
indicator. The impact of multimodal transport on trade flows is positive and highly
statistically significant. A one peentage point improvement in performance is
associated with a nearly 3% increase in exports as a unilateral impact, and before
accounting for reallocation effects across economies. This effect is stronger than for
any of the component indices on theirowvh en t he possibility of
between multimodal performance is accounted for, the effect is weaker but still
statistically significant.

The trade gains from improving multimodal transport performance can be substantial.

e N What i fo exercises based on gravity mod
overall multimodal performance would significantly boost exporf@aking into
account the Avirtuous cycled between mult
well as the omplex reallocations of exports that occur when economies reform
simultaneously, the counterfactual simulations show that a 5% improvement in
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overall multimodal performance would increase exports to the world by nearly
$500bn annually or an increase of 4%he range for individual member economies

is between 2% and 6% of baseline exports. In dollar terms, this equates to an impact
gain of between $850m and $115bn per member economy.

High performers in multimodal transport have the most to gain: 5% impres in

these economies represent substantial performance upgrades. Economies with
challenging multimodal transport environments see smaller, but still significant, gains
from reform: at a minimum, an increase in exports of nearly 2% follows concerted
reforms that improve multimodal transport performance by 5%. Another feature of
the simulation results is that relatively small and open economies stand to realize
significant gains from reform.

The impact of individual transport modes and overall multimeddperformance varies
across sectors.

Trade in consumer goods is the most sensitive to improvements in overall multimodal
transport connectivity. Capital goods, transport equipment, other goods, and industrial
supplies follow. Weak multimodal transporbrmectivity therefore represents a
significant chokepoint in these sectors.

Maritime transport plays an important role as a potential chokepoint in exports of
consumer goods, capital goods, and industrial supplies.

Air transport is especially importarfor exports of food, and to a lesser extent
consumer and other goods, and industrial products.

Land transport appears to be the most important chokepoint for exports of transport
equipment.

The most consistent results from any of the four indicatoreecérom logistics
competence. It is a significant determinant of trade performance in all sectors. This
finding highlights the importance of making all transport modes work together
through an efficient logistics sector.

Logistics performance is most impant for other goods, followed by food and
beverages, capital goods, consumer goods, transport equipment, and industrial
supplies.

There is considerable scope for policymakers in member economies to help reduce the
incidence of supply chain bottleneckand boost trade.

Investing in tradeand transportelated infrastructure development and maintenance
should remain a crucial priority for member economies. Working together on a
regional or sufyegional basis may be appropriate in some cases, for ex#aupd
corridors.

A supportive regulatory environment can help promote better multimodal transport
connectivity and supply chain performance. Regulatory reform based cherwsit
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analysis can help increase connectivity, as well as the quality a€esgmovision in
vital areas such as logistics.

The private sector should be a key participant and partner in infrastructure
development and regulatory reform. Development of private sector competence in
areas such as logistics should also remain apkeyity for member economies, as
part of a more general program of private sector development.
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1. INTRODUCTION

A. BACKGROUND AND SCOPE

APEC has identified underdeveloped multimodal transport capabilities as onepoiotiity
chokepoints to be addressed under the Supply Chain Connectivity FranteWarkhelp
economies understarfdrther how multimodal links are vital to the connectivity of modern
supply chains and trade, tWdPEC Committee on Trade and Investment (Cidsked the
Policy Support Unit (PSU) to undertake a study to quantify how enhanced and efficient
multimodal connectivity could contribute to economic integration and the competitiveness of
the region Specifically, thestudy will examine the fadiwing:

e What are thehokepoints that impedaultimodalconnectivity in the Asia Pacific
region toda¢

e What is the potential economimpact of increasethultimodalconnectivity on the
Asia-Pacific region in terms of economic growth, trade and investment flowls, a
regional economic integrati@n

e What data isvailable to suppotheanalysis andvhatempirical workhas already
beenundertakemwithin and across APEC economies?

e Propose actions to holistically address and unblock these chokepoints

The focus of newempirical work done for this study is on the potential impact on trade.
Earlier studies that have discussed and/or provided estimates of the benefits to the APEC
region from improved transport andogly chain connectivity areited.

The principal limtation of this study relates to measurement. Multimodal transport
connectivity is a complex concept. It involves the quality and quantity of infrastructure, as

wel | as the private sectorodés ability to <co
captue those three dimensions by including information on land, air, and sea transport, in
addition to | ogistics competence as a Pproxy

connections along the supply chain. Our approach represents the first conmpecbiod to
measure multimodal transport connectivity, and is a sound basis for future work to expand on
our research and results.

Ideally, however, connectivity would also account for network effects, such as the
importance of being connected to otle®onomies that are themselves well connected. For
instance, a strong air connection with a major hub such as the United States is clearly a major
asset in terms of connectivity. The same point applies to a direct maritime link with
Singapore, or a welhaintained international highway that enables access to a major, and
well-connected markeT hese effects are particularly important for small but wefinected
economies that act as regional and global transport hubs.

Data for capturing these types mdtwork effects are currently scarce, and methodologies to
exploit them are still under development. For that reason, the approach taken here represents
the most robust possible approach to connectivity given the current state of the data. As new
data andmethods become available, it can be extended to more fully account for network
interactions.

! A conclusion from the APEC Supply Chain Connectivity Symposium held in May 2009.
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B. DIRECT AND INDIRECT IMPACTS

Multimodal connectivityincludesindividual modes of transport (air, semdland) as well as
the intermodal linkages. As such, it etails a network of links(such asthe roadways,
railways and transport roufesnd nodes (facilities such as marine ports and airpprts
According to Battaglia (2007 a holistic view of transportationn which individual
transportation modesork togethe or within their own nichegs a useful way to understand
the concept ointermodalism

Improvements imultimodal connectivity are immediately enjoyed by the direct users. The
potential benefits to shippeaseexplained by Jacoby and Hodge (200Bhr example, Wen

new transportation infrastructure is built companies take advantage by adjusting their
logistics processes and supply chains. They change purchasing and operations behavior in
the shorrun, while in the longer term they make input sitb8ons and reconfigure
production processes to take advantage of transportation system improvements, thereby
improving service and reducing costsh e potent i al to reduce a coc
arisefrom lower sourcing costs; reduced fleet, wang$ing and inventory costs; and from

improved transit time visibility.

The economywide impact captures the spillover or other related multiplier effects from the
transportation and supply chain benefitsxpansion of a transportation network, as a tesul
of multimodal connectivity brings better linkages to supplies, inputs and final goehy
improvingthe efficiency of global supply chain in productiomproved logistics and supply
chains could open up access to previously unreachable areasl as ek key economic
centers in a region to national markets. The ecorerdg benefits could include the
following:

Trade expansion and larger foreign direct investmenisansportation and logistics

i mprovements are critical to trade fl ows an
and imports.Each day saved is equivalent to an averadevaloremtariff reduction of
between approximately 0.4 and 1% for export anda@d1.5% for import.(Hummels et al,

2007: 9) In addition, an increase in competitivenesould attract additional FDIFor
manufacturers, more efficient transport links mean factories can take advantage of cheaper
l and and | ab o interiom Intérnateonalccompantes aredbadso discovering that
there are clusters of complementary businesses emerging inland that they can tap into. A
study by MIGA (2003) concluded that one of the strengths of Thailand in attracting FDI is
the good transptation and logistics infrastructure for electronics manufacturers, which is
crucial for justin-time electronics assembly operations.

Industrial impact:More trade and investments could foster growth in other industrial sectors
such as tourism, manufacing and retail. Carruthers et al (2003) noted that improved
logistics can foster faster progress in industrialization because as countries move from
resource extraction to sophisticated manufacturing, they must also develop their logistics
capabilities acordingly. Improved logistics will also enable more efficient (globad
regiona) production networks. In turn this will result in more employment in positively
affected industries/sectors through forward and backward linkages.

2 The perday value of time savings for export and imports will be different depending on the product
composition (of the related exports and imports).
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Regional Integration:Better transport and logistics support stronger regional integration.
World Bank (200&: 18) argues that falling transport costs have coincided with greater
economic concentration within countries andrdhaaused trade with neighbots become

even more impadant. This occurs because of the growing importance of scale economies in
production and transportGuerrero et al (2009) argue that one explanation for why Latin
American and the Caribbean (LAC) countries have lagged in their integration into the world
trading system is their inability to cope with a globalization process that is inherently
transport intensive and where supply chains are now being organized on a global scale.

Developmentand poverty reductionBasic foodstuffs, as well as agriculturaputs like
fertilizers, and development products like medicines, all need to be moved quickly and cost
effectively in order to promote human development aims. Better transportation logistics
enables faster deliveries of goods and services as well as @ioadum consumer prices.
Transport infrastructure also provides rural areas with access to greater participation in
development opportunities that leads to a more balanced spatial development. Adequate
logistics access will promote rural entrepreneursimg trade YNESCAP2008). However,

as questioned by Bafoil (2010) analyzing the situations in the Central and Eastern Europe
and the Great Mekong subgion, transport infrastructure does not link to regional
development by itself. Under certain conditions, infrastructure could also deepen the
territorial inequalities ah increase the relative poverty, or sometimes absolute poverty, by
marginalizing the poor further because of unequal distribution of the fruits of development.

Other Benefits:

e Foster economic diversificationmproved logistics encourages greater efyriin
production by directly lowering the fixed costs of expansion and by lowering the
marginal costs of serving markets (Carruthers et al 2003).

e Decreased environmental hazardetter transportation infrastructure facilities in
terms of environmentabs$ety and standards could reduce the risk of environmental
calamities. In addition, the removal of congestions that existed previously could
potentially reduce air pollution through a more energy efficient transportation
logistics systend

The economywide impactof improved multimodal connectivity will mostly bealizedin

the medium to longun. The potential economic gains through the opening of wider trade
access will depend on the changing patterns of flows of goods, services, and factors of
produdion. Moreover, the distribution of these benefits will depend on the linkages and the
integration level between the overall international supply chain and transport logistics
network. For the case of an infrastructure project, size is not directlyecklatth the
economic impact that the project will havAs Vickerman (200713) n o € é id not thef

size of the infrastructure project, which determines the scale of the wider economic benefits.
Large projects are likely to have a wider impact in sewhgreater direct user benefits, but

the wider benefits are not simply proportional to the direct user benefits. Some relatively
mi nor projects, the oO6unl ockingd projects,

® The realization oftis benefit, however, must be accompanied by stringent emission standards targeted at
vessels, cargo handling equipment, locomotives, road vehicles or other modes of transport.
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whereas some very large projeatgay have relatively little impact on the key scale,
productivity and |l inkage effects. o

A study commissionedby the APEC Policy Support Uni2009126) used a general
equilibrium modelto assess the potential gains franl% increased productivity of the
transport secton APEC economies. He increase in productivity has two key effects. First,

it lowers the cost of distributing inputs and outputs (thus lowering their price). Second, it
increases income and therefore increases the demand for goo@s\acess This increase in

the level of goods and services demanded is offset, at least in part, by the reduction in the cost
of delivering goods. The simulations were restricted to those APEC economies with
relatively large transport sectors. In the depélg economies, the combined effects of
income growth and falling prices is substantial in CGht@ding Pery, the Philippinesand
Thailandi with income growth ranging frorm% for Chile to 26 in Peru, with average price
falls of 26. In theindustrialzedeconomies with extensive transport systems, income growth
ranges from 1% in the USto 3.1% in Japawhile price fallsbetweer0.4 to 1.3%.

A report prepared for the APEC Supply Chain Symposium held in May @0@SCIE 2009:

6-7) useda general agjlibrium modelto estimatethe gains from improving supplghain
connectivity in the region. The impact of a 10% improvement in the efficiency of
transporting goods between the borders of APEC econbimiestimated to be over US$21
billion (in 2004 real dollars) with Thailand and Viet Nam having the largest relative gain in
terms of per cent change in real GDP. Captured in this simulation are some benefits from
improvements athe-border, such am customs documentation and administration as well as

in port handling.

C. BARRIERS TO CONNECTIVITY

As discussed by Prentice (2003), ideally each mode of transport is used for the length of the
haul that minimizes the line haul cost for the maximum distance moved such that the best
attributes of each mode are combined yielding the lowest cost of treatspofor the supply

chain. Although efficiency is a prime consideration, accessibility is a further reason for using
two or more modes of transport. Moreover, intermodal transportation systems compete in
terms of cost and time. For shippers of veddded goods for example, reliability and transit
time are as important as freight rates in modal choice decisions. Reliability and transit time
can be affected by the level of connectivitfror maximum connectivity of intermodal
transport, the absence bbttlenecks is requireda supply chain is only as strong as its
weakest link.A bottleneck is any impediment that slows or halts the flow of traffic.

Prentice (2003) classifies the causes of bottlenecks under three general categories, namely:
infrastructure bottlenecks, regulatory bottlenecks, and supply chain dysfunctions.
Infrastructure problems could be chronic or temporary in naturbroni infrasructure
bottlenecksan bedueto climate and physical barriecs due tounderinvesnent. There are

also temporary infrastructure bottlenecks which cauige fromweather disruptions, market
perturbations (e.g. temporary surge in demand), and disingats (i.e. when parts of
infrastructure are abandoned or maintained at a lower level of efficiency). Regulatory
bottlenecks are described as unintended consequences of some other policy objective and
these could be direct effects (e.g. safety/qualitypactions and security measures) and

* Brunei Darussalam and Papua New Guinea are not included.
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indirect effects (e.g. cabotage restrictions). Finally, another source of bottlenecks could be
due to dysfunctional supply chains whichcurwhen participants fail to act in a common
interest, for example with respetd hours of operation. Congestion and queues are
symptoms of bottlenecks and careful analysis is needed in removing the bottleneck. The
solution is not necessarily the expansion of infrastructure especially if the problem is
regulatory in nature. Adddnally, the author noteshat some parties may benefit from
bottlenecks and may not want them removed. Thus, infrastructure solutions are not proposed
to solve 6gatekeeper o probl ems.

Goh et al (2008pffer a similar taxonomy, whickistinguishbetweenregulatory and non
regulatory barrierso the integration of multimodal transport networks. Regulatory barriers
can arise from the cost of exchange at interface (i.e., custelated barriers) and from
cabotage (i.e., restrictions on domestic transpbfteight within a foreign countj)y Non
regulatory barriers can arise due to lack of infrastructure by country or by mode (e.g., road,
rail, maritime and air transport infrastructure) as well as from lack of-cat@nectivity
between modes of transport

Some of thekey issues and challenges facing the transport sectandimidual APEC
economies arpresentedn AnnexA. Although specifidbottlenecks and priorities for action
vary among economies theseem to be somsommonissueshataffectthe achievement of
multimodalconnectivity

For one, e problem of underinvestment in infrastructure is not confined to developing
APEC membes as thisis an issueeven inindustrialized economies However, it is
recognizedthat while underinvesing leads to congestion overinvesting will lead to
wastage.As such,efficient use and maintenancef existing assetsequire attention tao
Related toinfrastructure provisionsi the need fom strategic approach to infrastructure
development. Again, in both developed and developing economies, the busseessr in
particularstressed thatansporinfrastructureplanningbe more closely linked wittrade and
other policies (e.g. land use, tdareign investmentetc.) More specifically, a supplghain
approach to infrastructure development is seen by industayrassing element. Failure to
have an economyide apprach and consideration for whedé-supply chain requirements
lead to either undgprovision or undeutilization of transport infratructure Thus, while
inadequacy ofinfrastructureinvestment isa constraint inefficiency of investmentis as
crucial.

Another difficulty revolvesaround the sharing of costs and benefits among stakehalders
affected parties.Even when there iagreemenbn theoverall benefits of fixinga particular
bottleneck the lack ofunderstanding and mechanism to share lot¢hrisks and rewards
work against achievinqultimodalconnectivity. The result is thatritical projects do not get
implemented ofacilitation arrangementareslow to get off the ground.

Regulatory frameworkgoverning thevarioustransport sectorsould hinder the achievement

of multimodal connectivityas well Access regulations amuice signals which distort modal
choices ad utilization are seen as key impediments to the development of optimal
multimodaltransport networksOne areafor examplejs the need to ensueelevel playing

field between mode@.e. between road and rail

Last but not the leadhe quality of servicas asubjectthat has beehighlighted Behindthis
are concernsaboutinefficient service provideras well theshortage ofequiredskills (both
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existing and forecastedyvhich couldhamper the development and growth of H#agious
transport and logistiaadustries.

The rangeof issueswhich affectmultimodal connectivity discussed above is not exhaustive
but draws attention tothose that seem to resonaggardless of income group stage of
development
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2. OVERVIEW OF MULTIMODAL CONNECTIVITY IN THE APEC
REGION

I n achieving efficient costs for transport
mi X 0 i s Idneakingdexibidn®to traport certain goods from point A to point e

choice will be based oseveral options available in terms of routes as well as the optimal and
bal anced Atransportation mixo based on the
of time, costs ah risks are essential for any logistics decisions. In that sense, it is necessary
to view the available modes of transport in a coherent and holistic manwihin a
framework of the supply chain.This chapter provides a general picture of multimodal
transport connectivity in the APEC region based on both quantitative and qualitative
measures.

According to the latest Logistics Performance survey conducted by the World Bank)(2010
trade and transport infrastructure have improved since 2005éndt®mies. Moreover, the
positive assessment was unanimous amongstineyrespondents in two Latin American
economies, Peru and ChiléSeeFigurel) This means that economies with difficult transport
and logistics environments are actively engaged in a process of gradualga¢efen though
considerable challenges still remain.

Figure 1 Trade and transport infrastructure improved or much improved since 2005 percentage of LPI
Survey respondents

Peru

Chile
Singapore
China

Chinese Taipei
New Zealand
Hong Kong, China
Thailand
Australia NG
Mexico I
United States I
Korea I
Japan I APEC
Indonesia Average: 51.1%
Malaysia N
Russia I
Philippines I
Canada I
Viet Nam

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Source: World Bank (2010a)

® Brunei Darussalarand Papua New Guinea are not covered in this part (i.e. domestic logistics performance) of
the survey. The APEC average is a simple average across 19 economies.
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Across the sectors, maritime has the highest level of dissatisfaction in terms aihéees

charges while railroads have the highest level of dissatisfaction with respect to the quality of
infrastructure. It also has the lowest level of satisfaction in terms of the competence and
quality of services(SeeFigure2, Figure3, andFigure4)

Figure 2 Percent of respondents answeringtht fAFees and
60% 53.4%
49.0%

50%

40% 37.3% 35.8% 36.9%
30%

20%

10%

0%

Port Airport Road Railroad Warehousing/

Level of Fees and Charge

transloading

Source: World Bank (2010a)

Figure3P e r

cent of respondents answering

60%

50%

Source: World Bank (2010a)

Figure 4 Perc e n t

42.4%

40%
30% 28.1%
20% 16.7% 18.9% 18.1%
- J . l
0%

Port Airport Road Rairoad Warehousing/

transloading
Quality of Infrastructure
of respondents answering that
0 57.1%

60% 52.8%
50% 45.5%
40% 37.5%
30%
20% 18.3%
- .
0%

Port Airport Road Rairoad Warehousing/

transloading
Competence and Quality of Service

Source: World Bank (2010a)

charg’es are high

that AQuality

ifiCompetence

® Simple averages across APEC economies covered by the survey are presenféguire?rto Figure4.
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A. MARITIME

UNCTADOGSs Liner Shi ppl (L$Cl) @im: & ecaptuiing ihawywelll n d e x
economies are connected to global shipping networks. The higher the index value, the easier

it is to access a high capacity and high frequency global maritime freight transport system
and thus effectively participate imternational trade. China; Hong Kong, China; and
Singapore are among the top three, followed by Korea; United States; and Mdlagsia.

Tade 1)

Table 1 Liner Shipping Connectivity Index (LSCI), 2004i 2009

Economy 2004 2005 2006 2007 2008 2009  Rank Cho‘z”/gj
China 100.00 10829 113.10 127.85 137.38 132.47 1 3247
Hong Kong, China  94.42  96.78  99.31 10620 108.78 104.47 2 10.05
Singapore 81.87 8387 8611 8753 9447  99.47 3 17.60
Korea, Rep. 68.68 7303 7192 7719 76.40  86.67 5  18.00
United States 83.30 87.62 8580 8368 8245 8243 9 087
Malaysia 62.83 6497 6920 8158 77.60 8121 10  18.38
Japan 69.15  66.73 6454 6273  66.63  66.33 14 282
Chinese Taipei 59.56  63.74  65.64 6243 6258  60.90 15 1.34
Canada 30.67 39.81  36.32 3440 3428 4134 21 1.68
Thailand 31.01 3192 3389 3531 3648  36.78 25 5.77
Mexico 2529 2549 2978 3098 3117  31.89 31 6.60
Australia 26,58  28.02 26.96 2677 3821  28.80 36 2.22
Viet Nam 12.86 1430 1514 1759 1873  26.39 39 1353
Indonesia 2588  28.84 2584 2627 2485 2568 41 -0.20
Russia 11.90 1272 12.81 1406 1531  20.64 48 8.73
Chile 1548 1553 1610 17.49  17.42  18.84 56 3.36
Peru 1479 1495 1633 1690 17.38  16.96 60 2.17
Philippines 1545 1587 1648 1842 3026  15.90 61 0.45
New Zealand 20.88 2058 2071  20.60  20.48  10.59 79 -10.29
Papua New Guinea  6.97 6.40 4.67 6.86 6.92 6.58 105  -.039
Brunei Darussalam  3.91 3.46 3.26 3.70 3.68 3.94 134 0.03

Note: The order of economies &ranged by 2009 global rank
Source: UNCTAD (2008).

Among APEC economies, Korea and Malaysia have significantly improved their LSCI
ranking since 2004. Korea has seen major port investments in Inchon and Pusan while
Malaysia strengthened its position by providing liner companies with dedicated container

" The first version of the 2004 LSCI was introduced ransport NevsletterNo. 27, first Quarter 2005. The

current version of the LSCI is generated from the five components: (a) number of ships; (b) the eontainer

carrying capacity of those ships; (c) the maximum vessel size; (d) the number of services; and (e) thefnumber
companies that deploy containerships on services fron
Containerisation International Onlind he index is generated as follows: For each of the five components, a
countryoés val ue nium valhe ofthatcerdponent in 2084e andrfar edch country, the average

of the five components is calculated. This average is then divided by the maximum average for 2004 and

multiplied by 100. This way, the index generates the value 100 for the courfirthevihighest average indek

the five components in 2004.0 (UNCTAD 2009a, page 122
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terminals as well as creating an emphasis upon crane and vessel productivity (UNCTAD
2009b). The decline inNew Zealand s  scoutd he due tdhe trend for large container
ship$ to becommitted to the major trade routisisreducingthe chances dfeing visited by
larger ships The largest vessels currently visiting New Zealand are arouifip) /EU
capacity but some ports are preparing fa&06 TEU ships. There is debate about the costs of
accommodating these shipad the duplication of this ingement in competing ports (New
Zealand Treagy 2009)

Based on the latest survey of logistics professionals working in each economy, port charges
are considered to be high by all the respondents in Indonesia; Japan; and ViEixiigoh.in

a few economig the quality of port infrastructuris not considered low by the majority of
respondents. Moreovethe competence and qualityf onaritime transport services is
perceived to behigh by the majority of the respondents in ten of the APEC economies
surveye. (SeeFigureb)

Figure 5 Maritime Transport (% of respondents answering that)

Level of Fees and Chargeq Quality of Infrastructure is Competence and Quality of
are high/very high low/very low Services is high/very high
cT APECl CHL | CHL
MAS Average: 53.4% cT QCeErgge: 16.7% JPN
THA 1l HKC SIN
HKC I JPN HKC
Nz I MAS CT
RU I Nz MAS
CDA IR PRC Nz
PRC 1IN ROK ROK
SIN I SIN CDA
USA 1IN THA USA
CHL I AUS N PRC
RP IR MEX AUS I
ROK USA MEX I
MEX CDA PE I
PE RU THA 1N
AUS RP RU N
INA PE INA QSeErgge: 52.8%
JPN INA RP
VN VN VN
0% 50% 100% 0% 50% 100% 0% 50% 100%

Source: World Bank20103.

8 The largest to date is the MSC Daniela which has a capacity of 13,800 TEUs (UNCTAD 2009a).
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According tothe same survey, delays in maritime transshipment are experienced often by the
respondents in Canada (10.53%); China (5.26%); Indonesia (50%); Malaysia (16.67%);
Mexic09(25%); Peru (33.33%); Russia (45.45%); the United States (5.13%); and Viet Nam
(100%):

B. AIR

The CIA World Factbook provides internationally comparable data on the number of airports
in member economied. There are more than a thousand airports in the United States
Mexico, Canadaand RussiaFocusing on jusprimary and secondary airps/t the same
economiegoined byChina and Australi@achhasmore than a hundregirports.(SeeTable

2)

Table 2 Air Transport Infrastructure within APEC

Economy Total Airports Primary Secondary
Number of  with paved Airports Airports
Airports runways
Australia 464 325 24 145
Brunei Darussalam 2 2 1 0
Canada 1,388 515 37 148
Chile 357 81 13 22
China 482 425 195 133
Hong Kong, China 2 2 1 1
Indonesia 683 164 22 51
Japan 176 144 49 40
Korea, Rep. 116 72 25 13
Malaysia 118 38 17 6
Mexico 1,744 246 41 85
New Zealand 120 41 3 12
Papua New Guinea 560 21 2 14
Peru 201 57 26 14
Philippines 254 85 12 28
Russian Federation 1,216 595 250 129
Singapore 8 8 3 4
Chinese Taipei 42 38 16 11
Thailand 105 64 19 24
United States 15,095 5,174 419 1477
Viet Nam 44 37 14 14

SourceThe CIA World Factbook009

° Percent of respondents answering often or nearly always

1 For analytical purposes, it is important to have data that can easily be compared across economies. Other
international data sources, such as the World Development Indicators, do not cover all member economies. This
is why the CIA World Factbook is prefed in this case. FurthehPEC TPFWG (2007)also uses the same

data source as in the present paper.

M primary airportsareregarded as those with paved runways of 2,40@met more (i.e. capable of supporting
mediumlarge jet operations), while secagt airportsarethose with paved runways of 1,500 ewmtto 2,400

meters i(e. capable of supporting smaller jets and turbopropBHC TPTWG 2007 14). These definitions are
commonly used international benchmarks, but it could also be possible toagphative definitions that

would result in different airport counts.
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According to the survey of domestic logistics professionals, airport fees and charges are
perceived to be high by all of the respondents in Viet Nam and Japan. Charges are also
considered to be high in Australia; Peru; Korea; Indonesia; and Thailand dexgdkle

APEC average. Similar to maritime, the quality of airports infrastructusenot considered

low by the majority of respondents except in a couple of econonwWéth regard to the air
transport services competence,réhes also a high level dfatisfaction in most economies
(SeeFigureb).

Figure 6 Air Transport (% of respondents answering that)

Level of Fees and Charges Quality of Infrastructure is Competence and Quality of
are high/very high low/very low Services are high/very high
MAS EE | CDA CHL
cT APEC
HKC : Average: 49.0% :::l(; Q\F/)Ergge: 18.9% ‘;TNN
PRC N JPN HKC
RP N ROK CT
SIN I MAS AUS
Nz NZ MAS
RU I SIN NZ
USA I THA ROK
CDA N USA CDA
CHL PRC 1 THA
MEX AUS H USA I
THA PE 1N PRC I
INA CT MEX IR
ROK RU PE I
PE MEX RP I
AUS RP RU HEm APEC
Average: 57.19
JPN INA INA
VN VN VN
0% 50% 100% 0% 50% 100% 0% 50% 100%

Source: World Bak (20103.

With respect to air servicekbheralizationhas been pursued under the auspices of APEC and

ot her mu |l t i | a tTeansportationVdorkiag GroP (ERFIWG) developed the

AEI ght Options for More Competitive Air Ser
(Eight Options) which identifies key areas to be addressed by APEC economies, including air
carrier ownership and control, doing mess matters, air freight, multiple airline
designation, charter services, cooperative arrangements between airlines and market access.

A study commissioned by the APEC TRVG (2007) examined the extent to which the
region and individual economiégsave moved towards targeéets set
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Air Services Agreements @BAs) between APEC economiegere analyzedo build a picture

of the extent of achievement as of 2008n the wholeit found that there have been highly
uneven degrees diberalization across individual economies. APEC members are moving
toward more liberal provisions within their ASAs with each other, but with different speeds
and priorities.

C. LAND

A number of APEC economies are connected by land thereby allowingatitermodes of
transporting goodsEconomieghat share land borders aiéghé CIA World Factbook2009:

Brunei Darussalam and Malay$i&81 km

Canada and USA 8,893 km (includes 2,477 km with Alaska)
Chile and Perii 171 km

China and Hong Kong, Chiria30 km

China and Russia (1) Russiasoutheasiand Chinanortheast- 3,605 km; (2)
Russiasouthand Chinanorthwest 40 km

China and Viet Nanin 1,281 km

Indonesia and Malaysial,782 km

Indonesia and Papua New Guined20 km

Malaysia and Thailantd 506 km

Mexico and USA 3,141 km

Singapore and Malaysia are connected by a causeway and second link.

Road

Table3 features the key characteristicstloé road network in APEC economies:

Table 3 Road Statistics for APEC Economies

Road Service Road Density

Economy Year of Total Pt(a)rfcreor:gge (Kilometers of (Kilometers of

data Roadways (km) road per 1,000 road per 1,000

paved people) sq km of land)
Australia 2004 812,972 42 38.23 105.82
Brunei Darussalam 2005 3,650 77 9.40 693.26
Canada 2006 1,042,300 40 31.13 114.62
Chile 2004 80,505 21 4.85 108.23
China 2005 1,930,544 82 1.44 201.73
Hong Kong, China 2008 2,040 100 0.29 1935.48
Indonesia 2005 391,009 55 1.63 215.84
Japan 2006 1,196,999 79 9.42 3284.08
Korea, Rep. 2008 103,029 78 2.12 1063.03
Malaysia 2004 98,721 81 3.84 300.38
Mexico 2006 356,945 50 3.21 183.62
New Zealand 2006 93,576 66 22.21 349.54
Papua New Guinea 2000 19,600 4 3.24 43.28
Peru 2004 78,829 14 2.67 61.59
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Philippines 2008 201,910 11 2.06 677.16
Russian Federation 2006 933,000 81 6.66 56.97
Singapore 2007 3,297 100 0.71 4799.13
Chinese Taipei 2007 40,262 95 1.75 1248.05
Thailand 2006 180,053 n.a. 2.73 352.43
United States 2007 6,465,799 65 21.05 705.72
Viet Nam 2004 222,179 19 2.55 716.54

Note: Population used for the calculation of Road Service is estimates of July 2009.
SourceThe CIA World Factbook 2009 and own calculation

Based on the survey of domestic logistics professionals, many economies are considered
having high road transport charges with the percentage of respondents in Russia; Indonesia;
New Zealand; Korea; Australia; Japan; and Viet Nam exceeding the simplegevera
percentage across the regidn. six economies, the percentagerespondents who consider

the quality of road infrastructuréow is above the average for the region. In terms ef th
competence and quality of services seven economiethe majority of the respondents
consider it to be high{SeeFigure7)

Figure 7 Road Transport (% of respondents answering that)

Level of Fees and Charges Quality of Infrastructure is Competence and Quality of
are high/very high low/very low Services is high/very high
SIN CT SIN
RP APEC HKC ' ApEC HKC
PE Average: 37.3% JPN | Average:28.1% AUS
CDA R MAS CDA
HKC 1 NZ JPN
MAS Il ROK CT
CT I SIN USA
THA 1R THA CHL
CHL Il AUS I MAS I
PRC 1IN uUsa i Nz
USA 1IN CDA H ROK I
MEX CHL IH RP I
RU RU 1IN THA 1
INA PRC PRC 1N
NZ MEX RU W
ROK INA INA APEC
AUS PE MEX Average: 37.5%
JPN RP PE
VN VN VN
0% 50% 100% 0% 50% 100% 0% 50% 100%

Source World Bank(20103.
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The United States has tlengestrail network among APEC economies, followed by Ryssia
Ching and CanaddSeeTable4)

Table 4 Rail Lines Statistics for APEC Economies

WDI, World Bank

The CIAWorld Factbook

Economy Year of Rail lines Year of Railways (km)
latest data (total route-km) data
Australia 2007 9,639 2008 37,855
Brunei Darussalam n.a. 0 n.a. 0
Canada 2007 57,042 2008 46,688
Chile 2007 6,008 2008 5,481
China 2007 63,637 2008 77,834
Hong Kong, China n.a. 0 n.a. 0
Indonesia 1998 5,324 2008 8,529
Japan 2007 20,050 2008 23,506
Korea, Rep. 2007 3,399 2008 3,381
Malaysia 2007 1,667 2008 1,849
Mexico 2007 26,662 2008 17,516
New Zealand 1999 3,913 2008 4,128
Papua New Guinea n.a. 0 n.a. 0
Peru 1997 1,691 2008 1,989
Philippines 2006 491 2008 897
Russian Federation 2007 84,158 2006 87,157
Singapore n.a. 0 n.a. 0
Chinese Taipei n.a. n.a. 2007 1,588
Thailand 2006 4,044 2008 4,071
United States 2007 191,771 2007 226,427
Viet Nam 2007 3,147 2008 2,347

Source: World BankWorld Developmenindicators Databas@nd the CIA World Factbook 2009.

One of the greatest infrastructure constraints for international rail flows is the different track
gauge (i.e., the distance between the two rails) system adopted when cogstaucystens
(Woodbun et al 2008). In Asia, for example, at least five different track gauges exist,
ranging from metric in much of South East Asia up ®76m in the Indian subontinent.
Within APEC, China has generally adopted standard gauge track, while Russia loasier br

1.520m gaugeChi | e

standard gauge.

has

bot h
Canaddexico;, and the US have standard gauge railways.

br oa

d

and narrow gauge

Malaysia

Thailand and Viet Nam have standard and narrow gauge railways but mastigttér type.
Indonesia adopts a narrow gauge only. (Bade5)

Table 5 Rail gauges within APEC Economies

Econom Railways Railways Railways
Y Broad gauge Standard gauge Narrow gauge
Australia 142 km 1.606m 24,449 1.435mgauge 13,304 km 1.06-m gauge

gauge

(1,094 km electrified)

(1,193 km electrified)
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Brunei Darussalam 0 0 0
Canada 0 46,688 km 1.435n gauge 0
. 1,706 km 1.676m
Chile gauge (850 electrified 0 3,777km 1.006m gauge
China 0 77,084 km 1.438n gauge 754 11 6 750m gauge

(24,433 kmelectrified)
Hong Kong, China 0 0 0
8,529 km 1.067m gauge
(565 km electrified)
20,059 km 1.067m gauge
3,437 1.435m gauge (11,842 km electrified);

Indonesia 0 0

Japan 0 (3319 electrified) 11 km 0.762m gauge (11
km electrified)
3,381 km 1.435m gauge
Korea, Rep. 0 (1,843 km electrified) 0
. 57 km 1.435m gauge (57 1,792 km 1.006m gauge
Malaysia 0 km electrified) (150 km electrified)
Mexico 0 17,516 km 1.435%n gauge 0
4,128 km 1.06#n gauge
New Zealandf 0 0 (506 km electrified)
Papua New Guinea 0 0 0
Peru 0 1,726 km 1.435n gauge 263 km 0.914m gauge
. 897 km 1.067m gauge
Philippines 0 0 (492 km are in operation
957 km 1.067m gauge
86,200 km 1.520n (on Sakhalin Island). An
Russian Federation gauge (40,300 km 0 additional 30,000 km of
electrified) nornrcommon carrier lines
serve industries
Singapore 0 0 0
. o 1,093 km 1.06#n gauge;
Chinese Taipei 0 345 km 1.435m gauge 150 km .762m gauge
Thailand 0 29 km 1.435m gauge 4,042 km 1.008m gauge
United States 0 226,427 k. 435m 0
gauge
Viet Nam 0 178 km 1.435m gauge 2,169 km 1.006m gauge

SourceThe CIA World Factbook2009

As mentioned earlier, rail transport seems to be the most neglected among the sectors. In
terms of the quality of infrastructure and the competence and quality of services, the APEC
average in this sector is not perceived as good as other modes. dstdble economies,

there was unanimous assessment that the rail infrastructure is of low gdaligover, t

was ory in a couple ofeconomiesvheremajority of the respondentserceivecompetence

and quality ofrail servicedo behigh. (SeeFigure8)

12New Zealand adopted a narr@auge track due to its difficult topography and budget considerations. This
has constrained the average speed of rail services (New Zealand Treasuyry, 2009
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Figure 8 Rail Transport (% of respondents answering that)

Level of Fees and Charges Quality of Infrastructure is Competence and Quality of
are high/very high low/very low Services are high/very high
cT JPN | JPN
MAs ~ APEC MAS = APEC HKC
Average: 35.8% Average: 42.4%
HKC NZ SIN
RU N ROK ROK
SIN RU AUS
MEX HKC CHL
PRC IR SIN Il CT
THA I USA 1IN USA
CHL Il AUS I PRC 1N
INA I CDA I MEX N
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PE MEX MAS
CDA INA NZ APEC
NZ PE PE Average: 18.3%
JPN RP RP
VN THA THA
RP n.a. VN VN
0% 50% 100% 0% 50% 100% 0% 50% 100%
SourceWorld Bank(20103.No result was reported for the Philippine

D. INTERMODAL FACILITIES

Warehousing/transloading activities are integral to the seamless movement of goods between
modes of transport. Warehousing/transloading charges are cedsidebe high by more

than half of the survey respondents in Australia; Japan; and Peru and by all of the respondents
in Viet Nam. The perception othe quality of warehousing/transloading facilitigs
generally favorablen the majority of APEC econonse The competence amglality of
warehousing/transloading servidssalso considered high &t least half of the respondents

in teneconomies.(SeeFigure9)
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Figure 9 Warehousing/Transloading (% of respondents answering that)

Level of Fees and Charges Quality of Infrastructure is Competence and Quality of
are high/very high low/very low Services are high/very high
cT APlEC cHL || SIN
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MEX INA MEX I
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CHL PRC PRC 1IN
PE cT INA mm APEC
PN pE RU Average: 45.5%
AUS RP PE
VN VN VN
0% 50% 100% 0% 50% 100% 0% 50% 100%

Source: World Bank20103.

According to the same survey, delays due to compulsory warehousing/transloading are
experienced often by respondentsGanada(5%), Indonesia (16.67%)Mexico (12.5%)
Peru(33.33%) Russia(50%) Thailand(20%), US (5%) and Viet Nam(50%)

E. LOGISTICS ENVIRONMENT

The private sectoro6s ability to itscapgaeitptioze c 0|
make the individual transport modes work togetlimpend on the overall logistics
environment. The Worl d Bankods Logi s tsunonarizeRleermosh r ma n ¢
important aspects of the logistics environmenhich include:efficiency of the customs

clearance process, quality of trade and tranggdmted infrastructure, ease of arranging
competitively pricedshipments, competence and qualifyamistics services, ability to track

and trace consignmentsnd frequency with which shipments reach the consignee within the
scheduled or expected time.

31n parenthesis,grcent of respondents answering often or nearly always
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TheLPI uses a $oint scale to assess performandde average score for the APEC region

is in the middle of this scale (3.38 2010. Since itis surveybased the LPlis subject to
sampling error. Thus, n comparing scores across economies and through time, the focus
should be on statistically sigieint changes as indicated lmpn overlapping low-high
rangesinstead of simple comparisons of scores. Only when there is no overlap can it be
concluded that there is a statistically significant difference between sordsgsing tis
criterionit can begleaned fronrable6 thatfour APEC economiesiamely: ChingMexico;
Philippines and Russiehave improved from 2007 to 2010 in their logistmsrformance

while therest neither declined nor improved.

Table 6 Logistics Performance

2007 2010 Statistically
Economy Lower LPI  Upper | Lower LPlI  Upper significant
bound Score bound | bound Score bound difference
Australia 3.70 3.79 3.88 3.73 3.84 3.95 no change
Canada 3.87 3.92 3.97 3.78 3.87 3.97 no change
Chile 3.17 3.25 3.33 2.95 3.09 3.24 no change
China 3.28 3.32 3.36 3.45 3.49 3.53 improve
Hong Kong, China  3.96 4.00 4.04 3.78 3.88 3.98 no change
Indonesia 2.88 3.01 3.14 2.60 2.76 2.92 no change
Japan 3.99 4.02 4.05 3.91 3.97 4.03 no change
Korea, Rep. 3.45 3.52 3.59 3.57 3.64 3.70 no change
Malaysia 341 3.48 3.55 3.29 3.44 3.59 no change
Mexico 2.82 2.87 2.92 2.95 3.05 3.15 improve
New Zealand 3.63 3.75 3.87 3.22 3.65 4.08 no change
Papua New Guinea 2.14 2.38 2.62 2.21 241 2.62 no change
Peru 2.62 2.77 2.92 2.66 2.80 2.94 no change
Philippines 2.54 2.69 2.84 2.99 3.14 3.29 improve
Russiam Federation 2.31 2.37 243 251 2.61 2.71 improve
Singapore 4.14 4.19 4.24 4.01 4.09 4.17 no change
Chinese Taipei 3.55 3.64 3.73 3.56 3.71 3.85 no change
Thailand 3.21 3.31 341 3.15 3.29 3.43 no change
United States 3.81 3.84 3.87 3.82 3.86 3.89 no change
Viet Nam 2.71 2.89 3.07 2.78 2.96 3.14 no change
APEC Average 3.35 3.38

Source: World Bank2007, 2018@).

14 See Appendix 4 of Arvis et al. (2010) on the LPI methodology.
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3. IMPACT OF ENHANCED MULTIMODAL CONNECTIVITY ON
TRADE

A. MEASURING MULTIMODAL TRANSPORT CONNECTIVITY

The first stage in analyzing the relat

onsh

their multimodal transport capabilities is to develop summary performance measures. This

report is the first attempt to comprehensively assessnatkl the impact of multimodal
transportconnectivitywithin APEC. Work already exists on individual modes of transport,

such as air (Geloso Grosso and Shepherd 2009), and previous work on trade facilitation in
APEC includes indicators of the quality ofr @nd maritime infrastructure (Wilson et al.
2004). In addition, Limao and Venables (2001) show more generally that infrastdueture

average of performance in road, rail, and telecommunic&igan important determinant

of bilateral trade. This repork&nds this line of research by including air, land, and maritime
links in a single modeling framework, and by showing the importance not just of modal
performance, but of ensuring that all modes can work together within a sophisticated logistics

framework

Box: The Challenge of MeasuringTransport Connectivity

Constructing multimodal transport indicators is a challenging task. Ideally, these sorts of indicators
combine data on the quantity and quality of transport facilities in each mode. differgnt datasets arg
available that could potentially have something to add in assessing multicmu#ctivity Examples
include: theGlobal Competitiveness RepgWilson et al. 2005; t he Wo Logistics Pexrfarkanee
Index (Hoekman and Nicita2008); and basic quantity indicators taken from WWerld Development
Indicators and theCIA World Factbook However, there is &radeoff between constructing brodmhsed
indicators, and ensuring that their coverage is wide enough to take account ofetbgdreity of APEC
member economies. In the interests of ensuring maximum coverage, we have chosen to base our
on just a small number of data series in each @dse, we use only international data sources because
vital to use data thatre comparable across economies in the econometric exercise.

Another feature of connectivity that would ideally be included relates to network effects. In princi
better connected economy is one that not only has more and better infrastructaleo bugreater numbe
of direct links with major trading partneiSome small economies that act as regional transport and log
hubs have very strong connectivity performance in this sense, and it may not be fully reflected in dat
quality andquantity of infrastructure.

Assessing connectivity in this wagquires highly specialized data, howevEs do it for road links requireg
detailed geographical information that needs to be specially prepared for each analysis; exampleg
Buys etal. (2006) for Africa, and Shepherd and Wilson (2007) for Europe and Central Asia. For g
maritime transport, timetable information on the frequency and extent of bilateral services is re
Ongoing work at the World BankArvis and Shepherd Fortbming) is examining the feasibility of
constructingtheorybasednetwork connectivity measures using such data, but results aretreotayiable;
IATA (2007) takes a more ad hoc approa€hture work on connectivity in the APEC context could mg
use ofthese kinds of indicators, but the present approach represents the best eavalahte tradeoff
between analytical rigor and data availability.

The remainder of this section examines the available data on multimodal transport
connectivity. In each case, we use international data sources in order to ensure comparability

of results across economies. This approawikes the econometric results as robust as
possi bl e. I n presenting the data, we present



22 The Economic Impact of Enhanced Multimodal Connectivity in the APEC Region

recorded by the regional leader. There are two reasons for presenting the data in this way.
First, it puts the focusn regional best practice examples. Second, it ensures that data for all

modes are presented on the same scale, thereby facilitating comparisons across indicators.

For mar i

available reference Rigure 10). It uses a statistical methodology, principal components

ti

me

t r himes §hipping ConngdtivityT IAdBsérges as a readily

analysis, to combine a variety of liner shipping indicators atngle, broadased index
(UNCTAD 2009). This method produces a weighted average of the underlying data in which

the weights are chosen objectively so as to produce an optimal summary measure, i.e. one
that accounts for the maximum possible amount ofamae in the underlying data. In this

way, the LSCI takes account of the following five factors: number of ships; their container

carrying capacity; maximum vessel size; number of services; and number of companies

deploying containerships to and from ameto my 0 s

ports.

Factors

one

interpreted as quantity measures: they show the number of ships, services, and companies
linking an economy with the rest of the world. Factors two and three are closer to being

guality indicators, since #y provide detail on the type of service provided, rather than just

the quantity.

Figure 10 Maritime transport indicator , as a percentage of the regional leader's score
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Source: UNCTAD Liner Shipping Connectivity Index 2007

The LSCI has previously been used in policy analysis. Wilmsmeier and Hoffmann (2008)

show that connectivity has an important impact on maritime freight rates. However, the
present paper is, to our knowledge, the first one to use the LSCI in an economéisic aha

the determinants of trade flows in goods markets.
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No similar indicator to the LSCI exists for air transpdrifo construct a comparable
indicator (see Technical Annex), we use the same statistical technique as UNCTAD in the
case of liner shippingOur air transport indicatofF(gure 11) is a weighted average of two
underlying data series: the number of primary airports in each member ecceruanihe
number of secondary airports. Both variables are sourced fro@l#®/orld FactbookWe

use these variables rather than alternative sources such\&@silkdeDevelopment Indicators

or theGlobal Competitiveness Reposince they provide the best coverage of APEC member
economiesMoreover, APEC TPFWG (2007)already makes use of these data from the CIA
World FactbookThe total number of airports is a quantity measure of connectivity, whereas
the division between priary and secondary airports gives an idea of the quality of the air
transport sector.

Figure 11 Air transport indicator 2007, as a percentage of the regional leader's score
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Source: See text

Land transport is also an importanspact of multimodal transportonnectivity It is
primarily associated with the transport of goods within, rather than between, countries. But
international trade transactions are often impossible to complete without a strong land
transport environment tfacilitate shipping between factory, port, and warehouse. We again
use the same statistical technique as UNCTAD to produce an overall land transport indicator,
based on an objectivelyetermined weighted average of the following indicators: road
infrastrudure density; and rail infrastructure density. Each measure is defined as the total

T he WHAiCLbsralization Indexs in a different category: it measures an input (degree of policy
liberalization), as compared with output measures such as the LSCI. We exclude it from the empirical modeling
for that reason, and because lack of data availability for many bilateral links makes it difficult to obtain reliable
estimates of the impact of liberaliiat. For detailed results on intlPEC trade, see Gelogarosso and

Shepherd (2009). Those authors find that sectors such as parts and components are particularly sensitive to air
transport liberalization. A one point increase in a bilateral air seraiges e e ment 6 s ALl scor e
an up to 4% increase in merchandise trade. For an alternative approach to measuring liberalization, see: APEC
TPT-WG (2007).

S
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l ength of the network divided by the econom)
Limao and Venables (2001ividing by land area in both cases takes accotittteospecial

situation of small economigedy focusing on network density rather than just total length.

This adjustment is important because some economies that are geographically small have
very well developed road and rail links, even though total odtwength is much smaller

than that of some geographically larger economies with lessdeedloped network€Both

data series are sourced from BBA World Factbook As for air transport, the composite

index captures the twin aspects of the quantigndth of the network) and quality
(adjustment for land area) of connections.

Figure 12 Land transport indicator 2007, as a percentage of the regional leader's score
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Source: See text

The final major dimension of multimodal tigportconnectivityis the logistics environment.

Logistics operators are responsible for coordinating complex -barsier transactions
involving a variety of transport modes, as well as the necessary interchanges and
transshipments. The most comprehensivet aset on an economyods Al c
t he Wor | dogisBcs rPerforsmance IndexThe LPI is based on private sector
perceptions of suppighain performance and bottlenecks, drawn from survey responses
given by logistics professionals aralithe world Like the LSCI and our transport indicators,

it uses statistical techniques to create a single, comprehensive index based on the following
core dimensions: efficiency of the clearance process; quality of trade and transport
infrastructure; ese of arranging competitively priced shipments; competence and quality of
logistics services; ability to track and trace consignments; and timeliness of d&liveey.

use one of those di mensions t o measure an

% The 2007 LPI also collected data on a seventh dimension, namely domestic logissicslcasiver, that

dimension was excluded from the calculation of the final LPI due to an unexpected negative correlation with the
other elements of the index. Thus, the LPI summarizes the six dimensions referred to in the main text, but does
not include dorastic logistics costs.
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multimodal transactions, namely the competence and quality of logistics seRig@a® (3).
Although the overall LPI has been used in econometrikkwarthe determinants of goods
trade (Hoekman and Nicita 2008), the logistics competence component has not yet, to our
knowledge, received such detailed attention.

Figure 13 Logistics competence 2007, as a percentage of the regibieader's score
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Source: Logistics Performance Index 2007

To obtain an overall picture of multimodal transpoohnectivityacross the region, we use
principal components analysis to create a summary indickigure 14). This indicator
incorporates the air, maritime, and land transport indicators, as well as logistics competence
from the LPI. Data is available for 19 APEC member econorrigsire 15 shows that there

is a strong correlation between our overall indicator, and each of the modal indicators, as
shown by the strong upward slope otledine of best fit. The overall indicator clearly
captures an important tendency of the full range of modal data, and should be a useful
indicator of multimodal transpoconnectivity
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Figure 14 Multimodal transport indicator, as a percentage of the regional leader's score

AUS
CDA
CHL
PRC
HKC
INA
JPN
ROK
MAS
MEX
NZ
PE
RP
RUS
SIN
CT
THA
us
VN

0 20 40 60 80 100

Source: See text

Figure 15 Correlation between the overall multimodal transport indicator, and indicators for each mode
plus logistics performance
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Although these measures are based on performance oufca@mes as infrastructure
guantity or qualitg it is important to highlight the important role that policy can play in
boostingconnectivity Facilitating construction and maintenance of infrastrugsiome area.
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Another is adopting appropriate regulatory environments for service providers. For example,
a more liberal air transport environment is strongly associated with better air transport
performance using the measure developed abBigurg 16). Recent World Bank work
shows that a more liberal regulatory environment for distribution services is associated with
higher quality trade logisticF{gure 17Arvis et al. 2010). There is much that policymakers
can do in areas such as maritime, air, road, and rail transport to help build private sector
capacity and develop a trafigendly environment.

Figure 16 Air transport indicator vs. Air Liberalization Index (ALI)

5
C\ ‘
S 45
]
Q
©
£
< 4
S L 2
g .
= 3.5
£ * _tos
-

2.5

0 5 10 15 20 25 30
Average ALI

Figure 17 Policy restrictiveness in distribution services vs. quality of logistics services
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Box: Principal Components Analysi® A Non-Technical Overview

Principal components analysis (PCA) is a commaudgd statistical technique. It makes it possible
combine a number of underlying indicators into a smaller number of summary measures. Most comn
is used to produce a single measure on the base mfimber of input measures. For example,
multimodal transport indicator is a single measure produced from indicators on log@stipgtenceand
land, air, and maritime transport Ot her exampl es of PCAG6s appli
indicators used in this study, as well as UN(

PCA works by analyzing the correlation structimeéhe original set of indicators. By looking for commg
variation, it makes it possible to identify underlying connectionthe data. The final indicator producq
using PCA for instance our multimodal transport indicdtds a weighted average of the underlyir
indicators. The weights are determined by applyimgaghematicatechnique which chooses weights so
to maximizethe proportion of the variance in the original indicators that is accounted for by the
summary indicator. Our multimodal transport indicator is thus the optimal way of summarizin
indicators on logisticccompetenceand land, sea, and air trandpan the sense that it captures t
maximum possible amount of information from the original indicators.

Because of the way in which it works, PCA has the important advantage of producing an objective w
average of the underlying indicators. Alteat i ve techni ques tend to r
leaving them open to question to the extent that other experts might reach different conclusions. In
such as the air, land, and multimodal transport indicators we have developeatehdess open tthat
criticism, because of the objectivity introduced by PCA.

B. MULTIMODAL TRANSPORT AND EXPORTS: AGGREGATE ANALYSIS
USING THE GRAVITY MODEL

Figure 18 provides a preliminary angis of the relationship between multimodal transport
hor i

overall multimodal transportonnectivity indicator. The vertical axis shows the same
t ot ted to legarfihans tb npr@ve readabidty). The line of best fit
is strongly upward sloping: better multimodal transporinectivityis clearly associated with

performance and trade in APEC. The

economyo6s

better export performance.

Figure 18 Correlation between exports andmultimodal transport performance in APEC
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Another striking feature of the graph is that some member economies perform far better than
the average relation between multimodal transport and exports would seem to suggest, as
indicated by data points welbave the line of best fit. In some cases, such as Russia, this
result must be interpreted with caution because oil exports play a role in boosting export
values, but they are not overly dependent on transport and logistics performance. Given its
export mix the case of China is more noteworthy. It may be that one of the reasons for its
strong performance compared with the average is that in such a large and etroais@y

our general measures of transpmrhnectivitydo not capture the fact that majoternational
gateways may be of much better than average quality compared with infrastructure in the
hinterland.

We use the gravity model of bilateral trade to investigate the association between multimodal
transportconnectivityand trade in greater dip It takes account of trade within APEC, and
between APEC member economies and the rest of the world (up to 230 economies in total).
The model controls for a range of influences on bilateral trade, such as the size of each
economy, and the level of tradests between them. Data are taken from standard sources.
The Technical Annex contains an-depth discussion of the model, data, and regression
results.

Box: The Gravity Model of Bilateral Trade

The gravity model is the workhorse of applied international trade analysis. Since its first application
early 1960s, it has been used in thousands of published papers, for academic esseaithaspolicy
analysis. According to Leamerand Lene n  ( 1995) , the gravity mod
and most robust empirical findings in economi

By analogy with Newton6s theory of gravity,
between two countriéslike an economidorce of attractiod is larger for bigger countries (higher GDH
and smaller for countries that are further away (higher trade costs). Subsequent work, such as the
the models used in this report, has shown that the gravity model can be givesugigbeoretical
underpinnings in microeconomics. It provides a sound and wigkdy basis for assessing the extent
which different trade cost factors impact bilateral trade.

There have been a number of well known applications of gravity modelihg tnatde facilitation, transport
and logistics fields. Wilson et al. (2004, 2005) use a gravity model to examine the potential fo
facilitation to boost trade in the AsRacific, and globally. Shepherd & Wilson (2009) take a sim
approach to stlying trade facilitation in ASEAN. Again using a gravity model, Hoekman & Nicita (20
show that Aired tapeodo trade facilitation and

integration. Gelos@ros® & Shepherd (2009) find that aitransport liberalization is an importar
determinant of bilateraherchandisé¢rade in APEC, particularly in sectors such as parts and componen

The version of the gravity model used in this paper is close to the védelg e pt ed FAgr av
model of Anderson and Van Wincoop (2003, 2004). Due to limitations on the types of data avail
measure multimodal transport connectivity, it is not possible to use a specification that is identical tg
However, test results using a baselinedeiowithout multimodal transport performance suggest that
difference in results is likely to be minor. Our approach represents the bestffradanveen analytical rigof
and empirical feasibility. Future work can overcome the problems experienceblyh@egeloping bilateral
(country-pair) measures of connectivity; these data are currently unavailable, however.

Our gravity model results generally sit well with the broader literature. Ist roases,
commonlyused variables have similar signs, magnitudes, and statistical significance levels to
those reported elsewhere.
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In addition, the gravity model results provide strong support for an association between
multimodal transportonnectivityand stronger trad@erformance For total tradé i.e., all

products added togetléemll individual transport modes, as well as logistics competence, are
associated with stronger bilateral trade links. The association is highly statistically significant

in all cases. The closest relationship with trade is for logistics competence: improving an
economyb6s performance by one percentage poir-r
with an export increase of over 2%. As examples, a one point increase iogistcs
competence index would represent an i mprove
25% of 1its current gap with Indonesi a, or a
onethird of its current gap with Mexico.

The numbers are smaller, butllstimportant, for the other modes. The effect of maritime
transport is around half as strong as that of logistics competence. A one point increase in the
maritime transport index is associated with a trade increase of just over 1%. Next in line
comes airransport, with an effect just slightly weaker than that of maritime transport. Land
transport has the weakest effect, with a one point increase in the index being associated with
a 0.5% increase in trade. This result makes sense in light of the faenithatansport is most
important for movement of goods within economies, rather than between them.

We obtain similar results using our overall multimodal transpomnnectivityindicator. The

impact of multimodal transport on trade flows is positive amhllgi statistically significant.

A one percentage point improvement in performance is associated with a nearly 3% increase
in exports. This effect is stronger than for any of the component indices on their own. It
suggests that the way in which transportde® and the logistics environment interact can
give rise to economic benefits in which the whole is greater than the sum of the parts.

One potenti al i ssue with these results migh
dynamic: economies that relyeavily on trade have an incentive to improve multimodal
transportconnectivityso that their trade performance improves further. This kind of reverse
causality can potentially result in biased gravity model estimates if nothing is done to correct

for it.

We confront this problem using the statistical methodology of instrumental variables-or two
stagegeneralizedeast squares @SLS). A full description of the methodology is provided in

the Technical Annex. The data provide strong support for our agptoadealing with the
Avirtuous cycled probl em. Econometric resul"
introduces some bias into the gravity model results, correcting it does not change our overall
conclusion: multimodal transport is positivelyssaciated with bilateral trade, and the
association is highly statistically significant. In terms of magnitude, however,GB& S

results suggest a smaller i mpact: a one poi |
connectivityas measured by oundex is associated with an export increase of around 1%.

Exampl es of a one point i ncrease of this t
performance so as to bring it to the | evel

performance to bring it tthe level of Mexico. Although substantial, these improvements are
clearly feasible over the mediutarm, and suggest that the trade gains from realistic reform
can be significant.
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C. THE BENEFITS FROM REFORM: A i WH A [IF 6SCENARIO

An alternative way o&xpressing these results is by simulating the trade effects of reform: a
Awhat i fo scenari o. We assume that each e
multimodal transport performance by 5% from its initial level in 2007. The simulation is
conducted sosato model the effects of concerted action on multimodal transport by all

APEC member economies together. Other factors, including trade costs in the rest of the
world, are kept constant.

Results inFigure 19 show that the trade gains from improving multimodal transport
performance can be substantiflhe range for individual member economies is between 2%
and 6% of baseline exports. In dollar termss #guates to an impact gain of between $850m
and $115bn per member economy. On the whole, exports to the world would increase by
nearly $500bn annually or an increase of #igh performers in multimodal transport, like
Singapore and Japan, have the ntosiain: 5% improvements in these economies represent
substantial performance upgrades. Economies with challenging multimodal transport
environments see smaller, but still significant, gains from reform: at a minimum, an increase
in exports of nearly 2%oflows concerted reforms that improve multimodal transport
performance by 5%.

Another feature of the simulation results is that relatively small and open economies stand to
realize significant gains from reform. Although Chile is starting from a transpeitonment

with a certain number of constraiétsts score is less than 40% that of the regional |éader
experiences major export gains from reform because its starting level of trade exposure is
relatively high; its trade to GDP ratio is just over 40%.

Figure 19 Simulated percentage change in exports from a 5% improvement in multimodal transport
performance, based on the gravity model
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Results from the dwhat i fo analysis can be
too. Figure 20 uses the exports to GDP ratio. It is again clear that economies starting from a
relatively high level of trade integration, as indicated by a high exports to GDP ratio, tend to
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ganmoreinbsol ute terms than do relatively | ess
Kong China, Singapore, and Malay&iand to a lesser extent Viet Nam and Thaiéstnd
out as experiencing major gains from reform.

Figure 20 Baseline andsimulated export/GDP ratios from a 5% improvement in multimodal transport
performance, based on the gravity model
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Figure2lex presses results from the fAwhat ifo sc
the largest absolute gains accrue to economies thatreaelawell integrated with the world

and regional economies. Economies with strong export sectors such as Chinese Taipei, Japan,
Korea, and Malaysia perform well. So too do small open economies like Australia and New
Zealand. The two regional trading hutlsHong Kong China and Singapore experience the
largest gains; however, the extent ofesgorts and processing trade in those economies
means that the results must be interpreted with caution.
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Figure 21 Baseline and simulated exprts per capita from a 5% improvement in multimodal transport
performance, based on the gravity model
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Like all simulation exercises, this one comes with a number of important caveats.

First, results are expressed as export outcomes, not economic welfare (GDP). In order to
assess the impacts of transport reforms on producers and consumers, and to take account of
changes in the sectoral composition of production and trade, a full gegai#rium model

(CGE) of multimodal transport connectivitywould be necessary. Extending the analysis in

this way would be an important step in an overall -bestefit analysis of refornGiven the

CGE analyses that have already been carried out in Bt&CAcontext, it should be a high
priority for researchers to undertake this work on a global or-cemgsnal basis.

Second, improving multimodal transport connectivity requires investment of substantial
economic resources, particularly in infrastructuriee costenefit balance of reform is likely

to be positive, but the gains reported here would nonetheless be substantially smaller once the
costs of improvement are netted out (e.g., Shepherd & Wilson 2007). As a rough figure, an
increase in transportlated infrastructure investment on the order of 10% might be required

to produce the index i mprovements assumed i
for maintaining infrastructure over the mediuto longterm are also important, since
depreciatn greatly reduces the value of the initial investment, and tends to hamper trade
performance.

Third, the gains from reform by APEC member economies would be reduced if similar
reforms were to be undertaken simultaneously in the rest of the world. ™o rsathat
multilateral trade barriers would fall at the same time as bilateral barriers. This mechanism
tends to dampen thetrableo o st i ng ef fects of ref or m. The
should therefore be read as an optimistic view of thefttemeform could bring.
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D. MULTIMODAL TRANSPORT AND TRADE: SECTOR-BY-SECTOR ANALYSIS

Some sectors depend more than others on multimodal tramsporctivity To give a first
impression of how important these differences are, and the sectors that asemsdste to
improved performancén particular aregswe also estimate gravity models using data for
individual sectorsThe advantage of this approach is that it enables us to identify potential
chokepoints in individual supply chainQur product disaggegation is very broad, and
follows the seven sectors of the Broad Economic Categories classification: food and
beverages; industrial supplies; fuels and lubricants; capital goods; transport equipment;
consumer goods; and other goods.

The gravity modelsl®ow that trade in consumer goods is the most sensitive to improvements
in overall multimodal transportonnectivity Capital goods, transport equipment, other
goods, and industrial supplies follow. There are many possible reasons for this ordering of
sectas. One is that many consumer goods in the-Rsiaific region are manufactured within
international production networks. These networks depend heavily on transport links and
efficient logistics to move components and finished products across bordédsty retid cost
effectively. Improvements in multimodal transpodnnectivityhave the potential to provide

a strong boost to trade in this sector.

The gravity model also makes it possible to examine the impacts of different multimodal
transport factors aoss sectors.

Maritime transport plays an important role in exports of consumer goods, capital goods, and
industrial supplies. Many of these types of goods have a relatively high weight to value ratio.
This feature makes maritime transport relatively nadteactive for international transactions.
Although it is slower than air transport, it is generally also less expensive, and better suited to
bulky and heavy goods.

Air transport is especially important for exports of food, and to a lesser extent corssume
other goods, and industrialipplies One reason for this result is perishability. High value
agricultural exports need to be moved across borders quickly, and often under carefully
controlled conditions. These requirements often necessitate @paranLogistics operations

have to be of a high standard to facilitate these kinds of transactions.

Land transport appears to be particularly important for exports of transport equipment. Again,
these items tend to have high weight to value ratios, emdjenerally not time sensitive.
These features make land transport a potentially attractive choice.

The most consistent results from any of the four indicators come from logistics competence.
It is a significant determinant of trade performance in atas. This finding highlights the
importance of making all transport modes work together through an efficient logistics sector.
Logistics is most important for other goods, followed by food and beverages, capital goods,
consumer goods, transport equipmemd industrial supplies.
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4. CONCLUSION AND POLICY IMPLICATIONS

A. CONCLUSION

The gravity model has been a useful platform in exploring the let&een multimodal
transport connectivity and APEC exports. Taking the results from the modeling exercise
together, we find strong evidence that multimodal transport matters for trade. Of course,
different types of transport matter more for some secta@ns ¢thers. Overall performance,
however, is vital in most sectd@sand this is particularly true for logistics competence,
including the private sectoro6s ability to
involve multimodal linkages.

The gains fronreform in multimodal transport are potentially significaflhe APEC region

would increase exports by around 4%, or between 2% and 6% per member economy. In
dollar terms, this equates to an impact gair$®d0bn orbetween $850m and $115bn per
member econoy. Economies that are open, highly integrated into world markets, and with
strong multimodatonnectivitystand to gain even more.

Future policy research could extend our results in a number of ways. First, as new data
become available, it will be pos&bto improve the gravity model specification by using
panel data techniques. This approach will make it possible to ensure that a wider range of
external influences are excluded from the model, and thus support the robustness of our
results.

Second, conectivity in individual transport modes could be assessed using network analysis
methods. The advantage of using network analysis is that such techniques capture the
i mportance of an economyds position in the
quantity and quality of its infrastructure and logistics performarfdjusting for network

effects is particularly important for small economies that act as important regional or global
hubs and would tend to boost their connectivity scétewever, the dat for undertaking this

type of analysis are not yet widely available, and appropriate methodologies are still being
developed. Data requirements include detailed geographical and frequency information on
individual sea, air, and land routes. For sea andainectivity, data can be extracted from
industry sources. For land connectivity, use of geographical information systems modeling
(GIS) is required. At the present time, this work has only been done for a small number of
specific regions regarding lanmansport (e.g., Shepherd and Wilson, 2007, for Eastern
Europe and Central Asia).

Third, it will be important to undertake detailed cbsnefit analysis of individual reform
projects. Improving multimodal transport performance often requires substanéstments

in infrastructure, with real economic costs. The balance is generally positive, but each project
needs to be evaluated on its own merits.
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B. POLICY IMPLICATIONS

Our gravity model analysis shows that improved multimodal transpmrhectivity can
provide a significant boost to export performance in APEC. At least four sets of policy
implications flow from this finding

First, infrastructure remains a key constraint in some member economies. Investing-in trade

and transportelated infrastructursuch as ports, airports, road, and rail links should remain a
priority. Mobilizing finance for such investments can be challenging in the context of the
Global Financial Crisis, and there may be scope for economies to work together on a regional

or subregional basis to help overcome these constraints. Facilitating trade through regional
transit corridors can also be beneficRitivatepublic partnerships can be a key component in

building and upgrading infrastructure, as well as ensuring an appropeagt of
maintenance over time (see belowJhis is a topic being discussed under the purview of
APECOGs Senior Finance Officials Meeting (SFC

Second, it is important to set funds aside for infrastructure maintenance in addition to
construction. Depreation of roads and other infrastructure tends to diminish their
usefulnesd and their trade effeddsover time. Continuous upgrading is necessary. The
return from investment in infrastructure maintenance can be very high, but setting up
sustainable maintenaa systems is a challenge for many economies.

Third, a supportive regulatory environment can help improve multimodal transport
connectivity As shown in the main text, a more liberal air transport environment is one way
of boosting overall air transportedformance. Recent work by the World Bank similarly
suggests that a more liberal regulatory environment in distribution services helps promote
higher quality logistics services. Regulatory reform based on rigoroudeosfit analysis

can clearly have may economic benefits in this arekhe private sector should of course be
involved as far as possible in the regulatory reform procdss. réal economic costs of
designing and implementinggulatoryreform are very small compared with infrastructure
investments although the political economy constraints can be significant. Nonethélegs, t
may represent fAl ow hanging fruito, in the se
inexpensively This is not to understate the technical complexity dbrre, however. A
whole supply chain approach means paying attention to the full range of regulatory,
contractual, and competitigrolicy issues that aris€.Coordination among the various actors

is vital.

Finally, private sector development is also a key element of improving multimodal transport
connectivity Indeed, it may even be the most important part of the overall reform agenda.
Our research shows that the quality and competence of private logestiacses can have a
stronger effect on trade performance than the other areas of multimodal transport examined
here. Building human and financial capacity in the logistics sector should remain a priority
for member economiesSo too should involving the pate sector in infrastructure
upgrading, maintenance, and regulatory reform. Civil society is an important partner in these
processes, and appropriate involvement can help ensure adequate information flows to
governments, as well as create an environmigpbsitive compliance and partnership.

" The experience of the Australian Competition and Consumer Commission is instructive in this regard:
Samuels (2010).
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These observations are particularly important for developing member economies. Achieving
the right balance between infrastructure investment, maintenance, and private logistics sector
development remains crucial tonleancing overall competitiveness and boosting trade

performance. Moving forward on all fronts simultaneously is likely to bring the greatest
rewards.
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ANNEXES

A. ECONOMY -SPECIFIC ISSUES ANDCHALLENGES

As per the terms of reference t he purpose of this annex i
impede multimodal connectivily n t he Asi a P a €herhatedalsindugledann t
this review of the literaturghould ideally fit the following criteria

1.
2.

Date of publication should be within the last 3 years (between 2007 to 2010);
Source should be credible, such as a business association or igdosfry
international organizations (i.e. OECD, WB and ADB), government agencies (in
house or commissioned), or research institution;

Publicly available; and

In English (although we weible to translate a few materials written in Chinese and
Spanish).

Additional relevant inputs from individual economy were also receivede to thelimited
availability of materials that fithe above criteria, it was not possible to conduct a uniform
review of the literature on the chokepoints across all economies.

Australia

The Australia National Transport Commission (2008) identified a number of priority areas,
issues and challenges that the transport sector faces:

Economic Framework for Efficiefransportation Marketpladeinefficient market
signals (e.g., through pricing and access regulations) leading to poor modal choices
and decision making.

Infrastructure Planning and Investménhsufficient investment over a sustained
period, absence atrategic foresight in terms of planning for infrastructure, lack of
alignment of policy and infrastructure investment, poor coordination of
Commonwealth, State or local government infrastructure investment proposals, and
lack of long term land use plamg and banking for future transport needs across all
modes.

Capacity Constraints and Supply Chain Performéd@n&anajor challenge is the

failure to ceordinate investment across the supply chain and anticipate forecast
demand. The Report notes that freigperations have shifted from a modal approach

S
od

to 6whole of supply chain. o Maj or i mpedi

collaboration can be traced to poor logistics chain visibility, competitive ternsians
create a culture where companies do not simdoemation, differing regulatory

models applying to parts of the supply chain, and the presence of multiple supply
chain participants. It also notes that industry has called for a supply chain approach to
policy and infrastructure development but thaté¢he limited knowledge of how

various supply chains work.

Other priority areas include urban congestion, environment and energy, safety and security,
strategic research and technology and workforce planning and skills.
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Brunei Darussalam

ALMEC (2008) povides a brief assessment of the present condition of transport
infrastructure in Brunei Darussalam. For maritime connectivity, Muara port is considered the
one with the international logistics importance, with 2 container berths and 6 berths as a
whole. The total cargo handling volume is 1.768 MT or 108,000 TEU as of 2005, most of
which are import cargo. Liner shipping services are available with several ASEAN ports such
as Singapore, Port Klang, Laem Chabang, Bangkok, Penang, Sandakan, Kuching, Pasir
Gudang, and no\SEAN ports such as Shanghai, and Hong Kong. The port is operated by a
Singaporean port operator with advanced and sufficient cargo handling facilities. In terms of
land connectivity, there is no railway service in Brunei Darussalam bub&decondition is
assessed to be favorable. Finally, in terms of airport, Brunei International Airport is
identified as the one with the international logistics importance. The airport has advanced
and sufficient cargo handling facilities.

Canada

The Canadian Chamber of Commerce (20@8) called fothe development of an objective
based\ational Transportation Strate¢fyat embodies four guiding pillars: a North American
vision, a multimodal transportation infrastructure investment strategy, gpetibive
regulatory and fiscal environment, and a strategy that is economically, socially, and
environmentally sustainable. Thargue that Canada requires a new vision for an efficient
and costeffective transportation system in view of the following factamsreasing global
competition, integrated global supply chains, the growing services sector and urbanization in
Canada, cuant and forecasted skills shortages, recent fluctuations of the Canadian dollar and
fuel prices, and growing environmental concetdhsotes that while a number of positive
transportation initiatives and policies have been implemented over the yeaeshaesnot

been guided by a loAgrm and predictable strategy. Significant investment and
modernization of the transportation regulatory environmemet requiredas he current
environmentconsiss of inefficient tax and operating requirements and spbkponsibilities
between levels of government.

The Chamber further suggests that the Strategy pursue, among other things, these objectives:
(1) The development of the safest and most effective multimodal transportation system by
integrating policies carerned with the movement of goods and people in marine, air, rail and
road transportation, warehousing facilities, urban transportation, border security, and
transportation information flows and (2) To make Canada a competitive gateway for inbound
and outlound trade and travel between North America and the rest of the world, attracting 10
to 15 percent of the forecasted trade into North America.

Chile

In Chile, approximately 90% of international trade cargo is transferred through maritime
transportationin general, Chile enjoys an active ports system, with low accident levels and
efficient use of its resources. Private investment in the Chilean port system between 1990 and
2009 to date has been close to US $1.394 billion dollars. However, challenggistics for
companies are high as the port receives US$150 for each container received, but it can cost
up to US $980 to process and transport the container to Santiago. In certain ports, obstacles
include the lack of docking spaces for the cargo shpsséocking space for the cargo being
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unloaded.tseems t hat warehousing problems are th
logistics performance. Over the last few years, approximately 750,000 square meters of
warehouse and storage facilities are nooncentrated in four areas of greater Santiago:
Quilicura, Lampa, Renca and Colif@intron (2009).

For air transport, Chile perfosnwell within the Latin American region. The air links are
provided via the 7 international airports that carried nearhylbon passengers and 280,000
tonnes of cargo to and from Chile in 2008. Santiago's Arturo Merino Benitez Airport has
received numerous international awards including being ranked as the best airport in Latin
America by Latin Trade in the magazine's "TBest of Latin America 2008" report. In
addition, Santiago's airport was ranked as the airport with the best service and value in Latin
America by ALTA (Latin American Association of Air Transport) in 2067.

China

Transdata (2016 identifies the main pssures inthe current transport system in China

One issustaining funding for projects under constructidnlarge number of new projects on
transport infrastructure entered into construction last year, and this year would expect a peak
of investment rquirements from those projects, thus there is certain pressure to ensure supply
of capital. Another is ortransport industry safety and stability. The large amount and size of
infrastructure projects this year, coupled with their complex geological enwmt, require

but find difficult to maintain high quality and safety regulation. Especially in recent years, the
extreme weather and natural disaster some regions face have greater impact on the normal
operations of highway, waterway, and air transpdiastructure Energy conservatiois

also anissue. For example, the recent tightening by the European Union on fuel standards of
shipping, would affect much on China's shipping companies entering EU ports, and
operations costs

KPMG (2008a, 2008b, 2009) examines the investment environment for foreigners in Chinese
infrastructure, transportation and logistics sectdtralso provides some good points on these
sectors in China to further open up and develop. For example, thatitosiépping industry,
comprising coastal and inland waterways, remains protected from foreign invesaegod

is growing even faster than passenger traffic, yet there are still few well estalfitsigad

hubs throughout ChinaAnotherchallenge famg companies as they grow and expand across
China is coping with the fragmented logistics and distribution networks. It also recognizes
that as a percentage of GDP, logistics costs are over 18 percent, and have been around this
level since 2001. This isigh compared to developextonomieswhere logistics costs are
typically below 10 percent of GDP. As a result, one of the key issues facing the industry is
operational inefficiency.

ADB (2008 highlighted the following major challenges of the logistretustry in China:

e There is a lack of coordination among different government departments and
organizations. As government agencies are structured along modal lines, they manage
intermodal issues mainly from their own perspectives. This results in goérra
fragmented legal and regulatory structures, inconsistent technology standards, and
lack of interoperability between different transport modes.

18 hitp://www.investchile.com/the_chilean_advantage/infrastructure/transport
¥ http://www.transdata.comcn A Tr ansport Performance Analysis in 201
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e Due to imbalanced infrastructure, transport bottlenecks and gaps in the
interconnectivity between modes ksékist, particular in central and western PRC and
rural regions.

e Trucking and barge companies are fragmented and consist of many small owner
operator®, lacking efficiency in terms of economies of scale. No single company
commands more than 2% of the metrkr provides nationwide intermodal transport
services. Lack of standardized containarrying wagons or container trucks has led
to additional costs in loading and reloading, especially when multimodal transport is
used, resulting in low truck produdiylevels®| n addi ti on, | ogistic
credibility and integrity acts as another barrier to efficient logistics.

e Inadequate human resources, many of whom lack logistics management knowledge
and skills, hamper the industryds further

Hong Kong, China

Being a comparatively small market with only a little manufacturing activity, a considerable
proportion of goods handled by HKC is transhipment and of the total freight throughput
handled by HKC, almost 70% were originated from or destine&daith China, mainly the
Pearl River Delta. HKC's multimodal connectivity to China and other parts of the world
therefore plays a pivotal role in its being a major trading and logistics Inuthis regard,
HKCb6s air, sea and rednaididudlly welhdevplapedtaadtsmanthly mo d e s
interconnected with one anothédevertheless, in the face of the growing competition along
the global supply chain, the HKC Government needs to work on the provision of
infrastructure to further improve HKC's mectivity. It is noted that the Airport Authority
Hong Kong is conducting the Airport Masterplan 2030 Study to map out the infrastructural
needs of the airport in the next 20 years including the need and feasibility of building a new
runway in additiond the existing two.Moreover, the HKC Government is also exploring the
feasibility of developing a new container terminal in Southwest Tsing Yi (i.e. Container
Terminal 10) having regard to the projected growth in cargo throughput.

On the land front, iis pursuing the construction of the Hong KeflguhatMacao Bridge, an

idea first emerged many years ago which have strategic significance in HKC's connectivity
with China. The construction of the main bridge finally commenced in December 2009.
shouldhowever be highlighted that the implementation of major infrastructural projects is not
always easy.Apart from the substantial capital investment required, there is often a
competing use of land resources and the HKC community is generally very conegtimed
projects which may have an impact on the environmdihius getting a project from the
drawing board to the eventual commencement in operation takes time and involves a lot of
challenges.

Indonesia

ALMEC (2008) provides a brief assessment of theesent condition of transport
infrastructure in Indonesia. The major ports include Tanjung Priok, Surabaya, Semarang,
Bel awan, and Makassar, handling most of I nd
cargo). Mostof the domestic traffic originate® is destined to these five ports. The largest

“Most barge and trucking firms have one to three vehicles ang®ebred small vessels.
ZThe average annual output per truciCianada is 12 times more than the output in the PRC
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port, Tanjung Priok port, has a total of 78 berths and 14 container berths. Total cargo
throughput is 36 MT of which half is domestic one, and container cargo throughput is 3.6
million TEU. Interisland shiping is the prevailing means for distributing goods in
Indonesia. The cargo volume by inistand shipping far exceeds international cargo volume.
Roads play a significant rolen cargo transportation (96% of total carg@lthough the road

has been deloped especially for access to major economic centers, traffic congestion in the
cities has been chronic issue. Indonesia has four unconnected railway systems, one in Java
and three in Sumatra, most of which are singled track and not electrifiettrms of air
connectivity, major international airports include Soekarno Hatta, Surabaya, Medan,
Semarang, Denpasar, Manado and Palembang. Air freight transport is rapidly increasing,
partly driven by the insufficient sea and land transport networks ariyegtdower fare.

Worl d Bank (2008) noted that Indonesiads | og
economiesn the region, but it ranks low on competence of the local logistics industry (both
private and public logistics service providestsch as road transport operators and customs
brokers) and timeliness of shipments in reaching destination. A-phoeged approach is
suggested to reduce these bottlenecks in the shortvidioh include: (i) reducing port
congestion; (i) improving hintéand connections; and (iii) improving the efficiency of

trucking and freight forwarding services.

In addition, World Bank (2010b3uggests the following options for addressing logistics
bottlenecks in Indonesia:

e Congestion is a major issue at TanjumglPPort and its terminals, such as Jakarta
International Container Terminal (JICT). In the long run, a new deep water port
should be considered.

e Improve connections between gateways and internal markets. One part of this
involves facilitating intetisland shipping.

¢ Develop national road infrastructure, such as the Tdama Highway.

¢ Improve the quality of trucking and freigfdarwarding services.

Japan

The Ministry of Land, Infrastructure, Transport and Tourism (2008) recognizes the need to
support consuction of infrastructures which includes:

e Improvement, effective use and enhancement of road networks: MLIT pushes forward
the effective use and enhancement of existing expressway networks, through the
improvement of ring road systems and the redugtiaxpressway tolls

¢ Improving and developing Shinkansen lines: The ministry pushes forward the
improvement of Shinkansen lines, which are ksglked, safe and environment
friendly mass transport facilities servin
territory.

e Enhancing convenience in international travel: The ministry will expand the
maximum use of international aviation in metropolitan area thd# operation,
focusing on the utilization and connectivity between Haneda and Narita airport.

e Improving acess to airports: The ministry pushes forward the development and
installation of the Narita New HigBpeed Railway, which will have worglass
capacity to swiftly deliver passengers to the airport, so that the railway will go into
service in FY2010.
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e Constucting ports and harbors to serve as nerve centers superior to other major port
facilities in Asia in terms of costs and services: The ministry pushes forward the
improvement of nexgeneration, higistandard container terminals and the
development of cadal physical distribution bases, and also promotes the
comprehensive intensive reform program of contabeesed physical distribution
centered on Supdtub Ports, so as to formulate seamless physical distribution
networks connecting both domestic andreeas destinations.

e Streamlining physical distribution, and invigorating areas surrounding airports, ports
and harbors: The ministry supports efforts among physical distribution transport
operators, cargo owners and municipalities aimed at streamphysgical distribution
in a local community or an urban area where physical distribution facilities converge,
such as airports, ports and harbors.

Republic of Korea

Lee and Kim (2009) state that Korea has increased investment through the development of
logistics parks, fre¢rade zones, port alliances, and marketing initiatives to reach the goal of
transforming the Busan and Gwangyang (the-iwb port strategy) into a global logistics

hub. However, the authors idenhubyparbumbeant
in terms of international specialization, global shift of local manufacturing companies to

other economiesresulting in decreasing FDI, rapid economies changes in Northeast Asia,
challenges from nearby Chinese ports, inefficient pdicegarding domestic logistics, and
traffic concentration at Koreads core econo
arrange efficient transport connections between the two ports with regard to road, rail and
barge shuttles, and further reformtlept s governance structure.

Malaysia

ALMEC (2008) provides a brief assessment of the present condition of transport
infrastructure in Malaysia. The major ports for international logistics in the Peninsular
include Port Klang (central region), Penang Foadrthern region) and Pasir Gudang / Port of
Tanjung Pelepas (southern region). Each port has advanced and sufficient facilities including
EDI system and ample handling capacity against the present demand. Port Klang, the largest
port in Malaysia has 2dontainer berths (49 berths as a whole). It handles 109.7 MT of cargo
throughput and 5.5 million TEUs as of 20@6counting for77% of total port cargo in
Malaysia. Transhipment activities have increased in Malaysia recently, with a total of 7.1
million TEUs transshipped as of 200bhe Port of Tanjung Pelapas (PTP), which was
strategically designed for transshipment hub, had the largest share of 54% or handled 3.85
million TEUs in 2005. In terms of land connectivity, the highway condition in the West
Peninsular is quite favorable. The Not8outh Express Way and its connected sections are
well developed with no noticeable bottlenecks. However, remaining sections are not in good
condition. Thailand border area is also well developed at the Malaysignn$idee cross
border transport services are widely availaliter air connectivity,ite major airports for the
international logistics in the Peninsular include Kuala Lumpur International Airport (KLIA)
and Penang International Airport (PIARoth airports have advanced and sufficient facilities
including EDI system and ample handling capacity against the present demand. KLIA is
equipped with 24our Free Commercial Zone facility, which can handle 1 million tonnages

of air cargo for both inbawd and outbound as well as transshipment cargo. Its cargo handling
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operations have been improved, where the transit time for export/impogas atth global
standard.

Although Malaysia has been successful in developing and modernizimyfréstrudure,

Naidu (2007) cites shortcomings or areas which could further be imprdgedesnclude

(1) Subjectinginfrastructureprojects to rigorous evaluation and selecting projects within the
context of longterm sector plans, (2) clearer demarcation dhe roles of the public and
private sectors in infrastructure, (3) Improving the efficiency of infrastructure service
providers or operators who possess significant monopoly power by imposing performance
standards, (4knsuring that the terms and conalits of private participation in infrastructure

lead to efficient and cost effective outcomés) Bridging the infrastructure gap in less
developed regions, (@nsuring that competition between rail and road transport is on a level
playing field and (3j Formulating a rational policy on the issue of prices for the use of
infrastructure services to ensure that maintenance, expansion, and modernization of facilities
are not compromised.

Mexico

According to an OECD report (200Mle x i c o 6 s r o a drioratiegtwittoages and s d et
maintenance is insufficientRoad density is low and has not changed much over the past 20
years, despite the rapid growth in cargo and passenger traffic over that pespde recent
improvements, in 2005 only 24% of the fealanontoll roads were in good conditidn54%

of them were in normal condition and 22% in poor condition. In terms of security, federal
roads are becoming safetthe number of assaults on cargo trucks was reduced from 952 in
2000 to 209 in 2004. There igry little information on the quality of roads at the sub
national level, the guess would be that the situation seems to be even worse for state and local
roads than for the federal networkOECD suggests increag public spending on road
maintenance awell as to impromg and expanithg the connectivity of the road network.

The poor and inefficient infrastructure at the -M8xico border is also highlighted as an
issue.

OECD considers the key competition issue in railways is in resolving dispetesen the
railway companies over intgegional traffic in order to boost efficiency of the railway
system as a whole. This issue has caused interlinear traffic running across the whole network
has fallen as a share of total traffién terms of portswhile reforms have improved the
efficiency of port operations, particularly the unloading of cargo from ships to the wharf,
there is still issue related with handling, customs processing and transfer to land transport
For air cargo services the main isess the lack of investment. Air cargo services are not as
profitable for airports (compared with passengers) and, therefore, there is less incentive for
them to invest. Air cargo growth may be constrained by this lack of investment; air cargo
volume has at grown as fast relative to GDP as it did it the late 1990s. The Government
could encourage other parties (such as the airlines) to invest in air cargo services and should
review whether the current concessions arrangement is constraining investment.

New Zealand

New Zealand has just released its first National Infrastructure Plan (NIU 2010) which reflects
a threepronged approach to infrastructure development:
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e a step change in the level of Government investment, with expenditure targeted at key
infrastiucture policies

e improvingdecisiorma ki ng and management of the Gove
assets; and

e i mproving the regulatory environment to f
infrastructure.

The Plan covers economic or network infrastruetas well as the main social sectors where
asset management is important. Some of the key issues and challenges affecting transport
infrastructure include improving pricing mechanisms and coordination/integration for road
transport a well asmeeting theprojected increased demand for the transport of bulk
commodities (an increase of 70% by weight to 2031) forltad.likely that rail will continue

to be competitive in general freight and container transport in certain parts where economies
of densityare exhibited, such as between Auckland and Tauranga. Although it is recognized
that rail wi || continue to be an i mportant
growth is only likely to be in specific parts of the network, and many othes parthe

network will remain undeutilized and uneconomic. An important decision has to be made
aboutwhat size railnetwork is to besuppored with taxpayer funds. The port sector is
deemed to be functioning reasonably well as there is no apparerdstiong There is a
diversity of ports providing shipping companies/importers/exporters with range and choice.
Moreover, the competition between ports forces them to operate efficiently, to forecast future
trends as best they can, and to rationalize awnelsinrwhere appropriate. With respect to air
transport, compared with overseas airports,

Papua New Guinea

According to an ADB report (2003 the provision of infrastructure in PNG is a serious
binding constraint contributing to the high cost of doing business and reducing the capacity of
industries to compete internationally. Along with poor infrastructure, it cited weak property
rights, lak of competition, and the dominant role of the state in the ecodomlich limits
competitior® as resulting in high transactions costs. The report recognizes that PNG faces
obstacles in supplying good quality infrastructure in many areas due to its cimgleng
physical terrain. For road infrastructure, its poor condition is cited as a serious impediment to
doing business. It contributes to higher operating costs per truck and also to disruption in
marketing systems as the time required to transport pmdwch farm to market increases.

The lack of road development, including feeder roads, is a serious chokepoint affecting the
development of rural agriculture and business. In terms of ports and shipping, PNG has 17
main public seaports, 11 of which arestgnated as official ports of entry. Lae, Port
Moresby, and Rabaul are the main ports, and the only ones that are profitable. The report
states that unlike other infrastructure, ports do not appear to be in great need of widespread
upgrading.

The pors serving Port Moresby, Lae, Madang, Kimbe, and Rabaul carry international and
coastal traffic and have a reasonable level of infrastructure, but lesser ports, ranging from
those at Wewak, Kavieng, Oro Bay and Alotau to mere timber jetties and beaclg$andin
provide only a basic service for coastal traffic and are often unusable in bad weather. Lae is
the main import/export point for the populous Highlands region, the goods moved from/to the
port by road. Annual throughput by the major ports has been mgoati about the rate of
population growth with import/export tonnages (increasingly containerized, but also
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includir;g a growing logging trade) accounting for about a third of the total and most of the
growth:

Peru

World Bank (2008) not ed t htiget conpetitivenédss is beant)y hampered by the

poor quality of its transport infrastructure. Because of the poor quality, firms need to have

high inventories, to account for contingencies which lead to higher unit costs, lowering
competitiveness and produé¢ vi t vy . The report further str
conditions are among the worst in the region.

In Peru, there are only 11,783 km of paved roads, of which 10,643 km are national roads.
Only 34 percent of the national roads are in gooddition, 51 percent are in fair condition

and 15 percent in poor or very poor conditions. For the unpaved network, the situation is even
worse with only 3 percent being in good conditiowl 84 percent in fair conditionAlthough

Peru has a deficit imoad infrastructure, in recent years, the number of road concessions has
been increased considerably. According to the Peruvian Economic Instituté® (IR

2004, only two concessions had been given (Areghptarani and Anco#duachoe
Pativilca), while ly 2008 nine road concessions were under implementation and in 2009 three
more concessions were granted; covering an extension of 4 628Km and with a total estimated
investment of US$ 3 148 million, of which US$ 1 016 million has already been executed.

In addition, it is worth noting that in mid 2006, the concession contract for the construction
and administration of the South Pier of the Callao Port was signed with the consortium
formed by companies DP World and Uniport SA. This concession is valued akiapgtely

US$ 617 million. This process is important since most of Peru's international trade passes
through the port of Callao. As an initial commitment, US $ 360 million will be invested in the
construction of two berths, where six gantry cranes wilhislled. This investment, which
would be culminated in 2010, will be fundamental to streamline inefficient and lengthy
process that currently has the port of Callao. Furthermore, in August the grant of the North
Pier would be defined and six other praassfor ports concessions are being carried out.

Peruvian Ositraff website (www.ositran.gob.pd)sts other bottlenecks. For exampieru

suffers somewhat inadequate port infrastructure. Reduced operating depth in docks, dock
maneuvers and input chagedoes not allow entry of modern vessels with larger draft that
supposedly would reduce operating costs of vessels. There is also an issue of lack of space
for the development of port areas, highlighting the problem of shortage of docks, storage
areas ad operative of the port of Callatinderinvesinent in appropriate port equipment
(gantry cranes, cranes, mobile dock and other equipment) is also an issue.

There are also problems with the access at the Callao port for trucks and specialized transport
port. There are congestions in the central highway (that carries 80% of mineral concentrates
produced). According to the Ministry of Transport, congestion level of the central road is
80% (i.e. the ratio volume to capacity is 0.8). The average speeds arEétlykm / hour.
International standards indicate optimum speeds are betwesh 4@ / hour.

2 http://go.worldbank.org/76 DFAFZK10

BEl Reto de la Infraestructura al 2018 fALBocentcha de
requested by thAssociation for th€@romotion of Mitionallnfrastructure (AFIN).

24 Supervisory Agency for Investment in Infrastructure Public Transportation.
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Railway line is considered underutilized. Only 20% of the mining cargo is transported by this
means of transport. Problems are related to the equipment ogernathre Central Railway.

The cars are not suitable for the transportation of minerals, but rather for grain transportation.
This causes delays of about 20 minutes, where a wagon with automatic unloader can be
unloaded in 4 or 5 minutes.

For air transportOsitran noted there is a lack of cargo airlines with regular frequencies; not
enough efforts by the Lima International Airport operator, Lima Airport Partners (LAP), in
promoting cargo air freight transportaticemd excessive costs and procedures imgdsg

LAP for the entry of cargo vehicles at Lima International Airport.

The Philippines

ALMEC (2008) provides a brief assessment of the present condition of transport
infrastructure in the Philippines. Major ports for the international logistics inthedilanila

Port (North and South harbors), MICT, and Batangas Port. Manila port does not have
sufficient handling capacity against the present demand, causing congestion. Alternatives at
present are Batangas Port (south) and Subic Port (ndrikigstmers are growing rapidly
especiallyin Batangas areandsome companies already started expgrby container from
Batangas. Subic is likewise being developed. Domestic ports are not well suited for container
operation, while Manila Port and Cebu port conés to have limitations in handling LOLO
containers In terms of roads, pavement ratio still remains around 21%, though it is
influenced by tertiary roads (i.e. barangay roads). The primary road network is largely two
lane roads with relatively high roside friction due to lack of access contrdllaintenance

has been improvingut still insufficient Major trunk lines include the North and South
Luzon Expressways stretched from Manila. The South Luzon Expressway is not connected to
Batangas (one of thmajor industrial aresthat havwe alarge port),a missing link, with the

STAR Expressway. Traffic regulation on truck entry and by vehicle number plate is enforced
in Metro Manila. The railway line in service is only for southern part of Luzon (Manila to
Legazpi)and @erational capacity is quite small. Railway container service commenced in
1997, connecting MICT to industrial area in south Manila, but is no longer operating.
Railway ROW is littered with informal settlers, leading to high accident eatdgnefficient
operation. As for air connectivity, the major airports for the international logistics include
Ninoy Aquino International Airport (NAIA), and Cebu International Airport. FedEX has
relocated its operational hub for Adracific region fromSubic Airport to Guangzhou, in
south China.

World Bank 0099 notesthe key questions in transportation infrastructure are not about the
number of facilities, but their effective capacity, the quality of the services they can provide,
their location andow they work as a network. While the Philippines saf§icient number

of transport infrastructure facilities the quality of those infrastructures prevent them from
functioning optimally.For example,adad density is on par with comparakblgnomiesn the
region but road quality compares lessll. The result is that the Philippines suffers from
higher land transportation costs and a highés of accidents compared to atlparts of the

East Asia region. There are also mamyt® and airportgcrossthe islandsbut the airport
capacity in MetroManila is likely to come under pressure in the coming ye#iso, the
quality of railroad tracks and services is podie report recommend®cus should be on
upgrading the quality and capacity of existipgrts, roads and airports rath#ran on
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expanding the coverage of transport networlddso, to focuson upgrading the quality of
railroad tracks and services and thigoossiblyi onexpansion of the network.

Russian Federation

According to Pynndniemi2008), Russias faced with the enormous task of modernizing its
transport infrastructures. Systemic improvement in the roads, railways, inland waterways,
and domestic air transport is needed as the economy needs a better integrated and more
efficient transport system. Proper connections between the regions are an issue. In general,
the infrastructure system is at its most dense in the European part of Russia where the
majority of the population lives and the economy is most active. On the other hahds¢he
network in Siberia and the Russian Far East is not yet developed and some areas do not have
connections to the main transport network. Air and idamaterway transport have been
underfinanced, aggravating the imbalance between the European amdl pesis of the
transport system. The rail system is of immense importance to the economy and some
sections, about 30% of the main railway freight routes, can be regarded as bottlenecks. 60%
of the Russian Rail waysd f i xdaidseldosomatitesareand 8
old. For ports, the capacity to handle containers is not high relative to others, which partly
explains why Russia accounts for only less than 1% of the cargo turnover between Europe
and Asia or only % of its transit potential. The road network is also underdeveloped.
Although the increase in traffic volumes is the immediate reason for the congestion along the

main city andinteci ty roads, the wunderlying cause s
bulk of the road traffiecs concentrated in the federal roads, which account for about 5% of the
total road | ength. Only 40% of the feder al

and this figure is even lower for the majority of roads that are under the remitrefytbeal
and municipal authorities.

Some observers note that the overall infrastructure situation is improving especially at
airportswhereimportant international eventse being hosted However, the road network
remains a significant problem. Deliyeto the Russian hinterland is quite difficult due to
insufficient or poor quality roads. Ground transportation is a continuing challenge because
only one railroad connects west and east throughout the year. Part of the reason for the lack
of paved roas is the high cost of maintenance due to extreme weather conditions. The
railway network is the main means of transport as it is the cheapest and most developed mode
of transport. It accounts for 86% of freight transported while air and river, seapaahd r

account for | ess than 1%, -Lanéoof InfanitednfraBtPécturee s p e ct
Possibilities, o 2009)
Singapore

ALMEC (2008) provides a brief assessment of the present condition of transport
infrastructure in Singapore. In terms of maritime connectivity, Singapore Port consists of

PSA and Jurong Container Terminals. Around 80% of the cargo is transshipped. dPort an
cargo handling facilities are modern and their operation is quite efficient with advanced EDI
system. Singapore port prioritizes mother \
of feeder vessel operation. The road condition is quite favoratd#ic congestion is well

managed with traffic monitoring and road pricing schemes. Causeway and the Second Link

are the connection to Malaysia. Since domestic market is so small, domestic transportation
demands is also small. It is easy to handle dwiméransportation smoothly because of its
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narrow land area. Regulation on the number of vehicles in Singapore contributes to good and
smooth road condition. Singapore has no railway service, except for commuting lines
(railway line is owned by Malaysm Railway). In terms of air connectivity, Changi
International Airport has the most favorable cargo handling facilities, and continuously
invests to expand the port handling capacity in preparation for future demand. In addition to
the excellent airportacility, private logistics providers can easily have their own facility to
provide their specific services. Speedy and transparent operation and procedure are highly
appreciated.

Singaporeds success in infr as theremrnomieselLindevel o
(2007) of fers t he foll owing recommendati on
infrastructure development must have a lbeign perspective, be based on economic
viability, and managed on commerel@sed practices, (2) in the inltistage, efficiency

rather than equity should be the primary guideline, (3) the role and involvement of the private
sector should be encouraged as the they often set the standard of efficiency and benchmark of
guality and competitiveness, and (4) the pphes of transparency and accountability should

be practiced with respect to public tender for projects and management operation. The
aut hor also notes that Singaporeds economic
infrastructure development gldware) were not undertaken simultaneously with public
administration development (software).

Chinese Taipei

Jiang (2008) notes that Chinese Taipei has put much effort in road network construction.
However, the lack of proper administration, coupledhw# few local roadhetwork
bottlenecks, impedes the desired traffic capacity being achieved. Thus, Jiang suggests the
government improve their own administrative strategies, such as implementing electronic
levy charging system more widely, which is estietato have, for example, the traffic
capacity of Sun Yasen Highway increase by 25%. In terms of infrastructure projects,
Huang (2008) i dentifies three major obstacl
projects. They are: (1) low attention tbe essence of major infrastructures because of
excessive number of infrastructure program; (2) a lack of reasonable evaluation methods to
assess the achievement of each program; and (3) low attention to the financial resource or
investment efficiency.

Thailand

ALMEC (2008) provides a brief assessment of the present condition of transport
infrastructure in Thailand. There are five major ports in Thailand, of which two are operated
by the Port Authority of Thailand namely, the Bangkok Port and the deep pa@t at Laem
Chabang Port.The rest are the Phuket Port, the Map Ta Put port and the Songkhla Port.
Most containerized cargoes had been transshipped over Singapore, partly because of the draft
limitations that exist in the river port of Bangkok. Howeyvsince the commissioning of
Laem Chabangwhich is a deepsea port,Thailand has begun to receive direct calls in the
major EastWest trades. Direct links between Thailand and other Asianonomies
especially to China, have also developed gretigre have been direct links to Japan for
many years). The number of services connecting Thailand to other ASEAN ports has also
increased. Laem Chabang pbdsbecome a major distribution hub for South China and
neighboringGreater Mekong Sukegion GMS). In terms of land connectivityoads are
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generally infavorable conditiorandplay an important role in domestic transpdiith heavy

traffic congestions in Bangkok, traffic regulations on truck are applied in the inner area of
Bangkok Metropolitan dung 6:0021:00. Another truck restriction is also applied in all
staged expressway only during peak hours. Ra#vpdgy a less important role in freight
transportas it accounts for a small share tofal freight. Most of goods transported by
railway ae low value and high weight, such as coal, petroleum products, cements, rice, sugar
etc. The rilway network is linked td h a i | neightbi& 8Vith respect tair connectivity,

major international airports include Bangkok, New Bangi&kvarnabhumi Airpd), Chiang

Mai, Chiang Rai, Hatrai, and Phuket. Major commodities of air transport are computer
parts and accessories, electric equipment, precious stones and jewelry, and fruits and
vegetables. The role of air transport has increasét, a share ofabout 10% of the net
export value.

Pomlaktong and Ongkittikul (200Taisethree important issues in the transport infrastructure
sector in Thailanavithin the context ofchieving effective and balanced regional integration

e Modal shift and intermodatansportissueas Thai |l anddés freight
dominated by road transport that is beset by problems like pollution and congestion,
the Thai government has tried to enforce the policy to shift the road transport to more
efficient and environmentdfiendly modes, namely, railway and waterway.

However,in order forthe State Railway of Thailand (SRT) to be able to offer
comparative advantages over competing modes of transport that are significant
enough to influence the key players (e.g., shipgerght forwarders, shipping
companies, etc.) in their transport mode decigherailway sector as a whole has to

be revitalized so that a series of legal, institutional, organizational, and infrastructural
prerequisites are fulfilled

e CrossBorderTrarsportAgreement for market integratidras part of the initiative to
develop economic corridors in tl&MS, a Cross Border Trapert Agreement
(CBTA) was devised. However, the implementation has been slow dueotst of
issues which includiack of claity on the impact, benefits, and distribution of
benefits among the stakeholdasswell aglifferences irtransport regulations that
much be addressed.

e Infrastructure pricing In view of crossbordertransport movement in the GM&
systematic approado infrastructure charging especially for heavy goods vehicles is
required.

The United States

A study commissioned by the US National Chamber Foundation (2008) found that the large
national backlog of needed capacity improvements and continuing uresnenthave
contributed to declining transportation performance, which in turn affects the competitiveness
of the US economy. Specifically, the poor performance of the US infrastructure is attributed
to two factors: a growing imbalance between supply @gmand and the increasing age of
the nati onds i n fhalfaokdll bridges wereebuiliwefere £964candeother
transportation stock is aging quickly.

The effects of rapid growth in demand and limited growth in system capacity are reittected
increased congestion, increased freight transportation prices and less reliable trip times.
Critically congested areas for business include theCd&adian border between Ontario and
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Detroit and the US/exican border at Loredo. With respect to induatl modes, for
highways it was found that urban interstate interchange bottlenecks accounted for most of the
delay experienced by truckers. Railroads, which have had substantial surplus capacity in the
rail network in the past, have experienced two dexadgrowth and major increases in rail
traffic volumes. It is anticipated that many of the key national rail corridors supporting
domestic and international trade will be facing severe capacity shortfalls in the coming years.
Likewise, for US ports, stiles surveyed by the report indicated that marine terminal
capacity, navigation channels, and the associated highway and rail access to ports will not be
able to meet future needs without significant levels of investment.

Various stakeholders intervieadienighlighted the need for greater attention to the freight
transportation system and advocated investments to fund critical freight corridor, gateway,
and connector improvements. It was suggested that the US needs to be much more strategic
in making critcal investments so that transportation investment policy is linked to trade and
economy policy. Finding effective institutional and financing approaches to deal with major
interstate corridors and bottlenecks so that the benefits and costs could lok ashang

states was likewise recognized as an important challenge for the public and private sectors.

Viet Nam

ALMEC (2008) provides a brief assessment of the present condition of transport
infrastructure in Viet Nam. The major ports include Hai Phanghe north and Saigon
(including New Saigon, VICT) and Can Tho Ports in the south. Inland waterways also plays
vital role in the county. Vietnam has 41,000 km of natural waterways, of which 8,000 km are
used commercially. Vietnam stretches over 1,600 kmgathe eastern coast of the Indochina
Peninsula. Most of population is concentrated in the two principal regions, namely southern
Mekong Delta (including Ho Chi Minh City) and northern Red River Delta (including
Hanoi). These regions are linked by Na#@brlighway No. 1. Urban areas of Hanoi and Ho
Chi Minh City suffer from serious traffic congestion as well as main corridors like the
National Highway No. 1. The totabadlengthwas221,115 km in 2004. The road network
carried 84% of passengers and 66% of freight in 2004. Container transport by rail is
primitive and operated only by statevned Vietnamese Railway Company. The long
distance cargo delivery (Nor®outh) is availabldut its reliability is insufficient. In terms

of air connectivity, the major international airports include Ho Chi Minh City (Tan Son
Nhat), Hanoi (Noi Bai) and Da Nang airports. The cargo handling capability in the air cargo
terminal is considered infeni.

Thanh and Dapice (2009) citing international surveys note that infrastructure bottlenecks,
rather than uncertain and complicated government policies, are now regarded as the biggest
issue affecting the business environment. While financing is a seacias, fthey argue that

the most important infrastructure challenge facing Viet Nam is investment efficiency rather
thaninadequate levels of investment. The paper stressed that Viet Nam is now entering a
stage of development that requires strategic imvests in trunk transport infrastructure such

as expressways, railways, seaports, and airports. They add that the location and composition
of transport investment undertaken in the past and planned for the future do not seem to
support the successful despment of competitive industrial clusters, which is necessary for
long-term growth.













































