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1. Infrastructure’s role in lowering
Asia’s trade costs
Douglas H. Brooks

Infrastructure services can reduce distribution margins, narrowing the gap
between prices faced by producers and consumers, and thereby facilitating
welfare improvements for both. On the supply side, the expansion or
quality improvement of infrastructure services can lower marginal costs,
raising the minimum efficient scale of production, transportation, or mar-
keting. These lower costs and greater economies of scale raise the potential
for increased sales overseas, as well as domestically. Indeed, a significant
part of infrastructure’s contribution to growth and poverty reduction in
Asia comes through its facilitation of international trade expansion. It
expands both the scope for domestic absorption and supply to export
markets, while stimulating linkages with and between different sectors and
industries, and encouraging innovation.

Asia benefits from market-driven integration, where large trade and
FDI (foreign direct investment) flows respond to infrastructure develop-
ment, outward-oriented policies and international production networks.
Both Asian and non-Asian multinational corporations have developed
international supply chains in the region. Financial integration has sup-
ported these developments by increasing access to credit and innovative
financial instruments. Tariffs and quotas have been reduced under suc-
cessive rounds of multilateral negotiations under the General Agreement
on Tariff

















ment taxes and levies, etc.) are sometimes greater than the ocean freight
charges, particularly where shipments experience congestion at ports or
borders. This highlights great potential for infrastructure’s contributions to
lowering trade costs. On average, auxiliary shipping charges outweigh ter-
minal handling charges across countries and commodities in Asia, with vari-
ation in such charges contributing significantly to variations in trade costs.

In addition, the composition of freight charges can vary significantly
across countries and commodity categories. De finds that the share of total
freight charges accounted for by inland freight may be less than that of
ocean freight, but is frequently greater. The actual balance depends on the
country, suggesting an inland focus for trade-related infrastructure priori-
ties in those countries where the inland share is greater. From 2000 to 2005,







comparative advantage. Moreover, limitations in factor endowments may
be mitigated by infrastructure services, also affecting the dynamics of com-
parative advantage. In different cases, infrastructure services may serve
either as complements to, or substitutes for, physical inputs. The sig-
nificance of factor endowments in determining comparative advantage may
thus be modified by infrastructure development (Yeaple and Golub, 2007).

Malaysia is a prime example of a country where the government has
actively promoted infrastructure development in order to strengthen its
competitive and comparative advantage. Since the mid-1980s, Malaysia has
progressed towards a FDI-led, export-oriented development strategy, with
FDI contributing to the economy’s integration in global production net-
works. As Tham Siew Yean, Evelyn Devadason and Loke Wai Heng point
out in Chapter 6, foreign firms’ interest in Malaysia as a key link in global
supply chains has been sharpened by the country’s competitive locational
advantages, which in turn are closely linked to its infrastructure develop-
ment and resulting high-quality services. Institutional infrastructure at the
macroeconomic level, in the form of exchange rate regime, has also played
an important role.

The chapter on Malaysia illuminates the role of infrastructure in attract-
ing export-oriented FDI through observing FDI’s sectoral and locational
pattern, and through interviews with managers of local subsidiaries of
foreign firms involved in international trade. The location of FDI is found
to be biased towards areas with relatively good infrastructure and ameni-
ties. Thus infrastructure improvements increase the chances of attracting
FDI, which in Asia has frequently been directed towards export sectors,
and therefore also influences patterns and quantities of imported raw
materials and intermediate inputs.

Amiti and Javorcik (2008) find that market and supplier access are the
most important factors affecting foreign entry, and have about four times
as great an eff





management system adds to delays in the use of multimodal transporta-
tion, especially in inland areas where it may be most valuable.

Domestic infrastructure behind the border can have as much effect on
the length and variability of time-to-market as freight services between
countries. This is particularly true in large or landlocked countries, where
the proliferation of inland dry ports has evolved partly in response to this
problem. Limao and Venables (2001) found that domestic infrastructure
explains about 40 per cent of transport costs for coastal countries, while
domestic and transit country infrastructure together account for an
estimated 60 per cent of transport costs for landlocked countries.
Furthermore, they found that land transport is about seven times more
costly than sea transport over similar distances, and that estimates of the
elasticity of trade flows with respect to transport costs range from �2 to
�3.5, suggesting that lowering a country’s trade costs by 10 per cent
through infrastructure development could increase its exports by over 20
per cent.

For South Asia, Prabir De finds in Chapter 8 that inland transport cost
is the major component, accounting for about 88 per cent, of overall trade
transportation costs. Such costs are very high across South Asian coun-
tries, with the exception of Sri Lanka, and vary across goods and coun-
tries, being even higher when countries are landlocked. Land border
crossings are overcrowded, needing special policy attention to reduce
delays and monetary costs. Complex requirements in cross-border trade
raise the possibilities for corruption and have encouraged sharp growth in
informal trade. The magnitude of border effects in South Asia argues
strongly for improvements in soft infrastructure, complemented by inland











With whom are the Asian countries trading? Table 2.2 reports the shares
in 2005 of each major geographic region (Asia, North America, Europe,
Other) as an export destination or import source for each listed country.
Asia is the dominant origin and destination point for all listed countries
except India and the Kyrgyz Republic.

Further, within Asia trade is growing in importance for most countries.
Table 2.2 also reports the percentage point change in shares for the Asian





























may be considerably different from those of large firms. They typically lack
the internal capacity for facilitating trade and must work through trade
intermediaries to gather information about foreign market opportunities,
and to handle trade finance, transportation and distribution functions.
Two, small firms face higher shipment costs because they are unable to
negotiate bulk discounts. Three, if we take the fixed versus marginal cost
view of trade costs, these new flows associated with small and medium-
sized firms are highly tenuous. Small increases in trade costs could quickly
kill off many exporting fi









3. Trade infrastructure and trade costs:
a study of selected Asian ports
Jon Haveman, Adina Ardelean and
Christopher Thornberg

1. INTRODUCTION

For many years, research in international trade focused primarily on envi-
ronments without costs to trade. Recently, trade costs have become increas-
ingly important in explaining the rapid growth of world trade. A growing
literature on trade costs has focused on lower tari� s, declining ocean and air



having started to adapt their port infrastructure only from the late 1970s
onward. As a result, some countries and routes have only recently started to
fully take advantage of the potential benefits of containerization.

No doubt containerization remains an important technological innova-
tion in transportation, but the technological change in air shipping has had
a critical impact on international trade, especially in the postwar period.
Despite larger and faster ships and lower loading and unloading times, ocean
shipping remains many times slower than air shipping. The development of
jet aircraft engines has significantly reduced the cost of speed. If timeliness
matters, the falling air transportation costs can explain trade growth, espe-
cially for fresh or time-sensitive products (Evans and Harrigan, 2005). Also
air transportation can improve the ability to cope with demand uncertainty
in foreign markets and hence increase trade (Aizenman, 2004; Schaur, 2006).

Another non-pecuniary cost is the uncertainty involved in transporting
goods over large distances. Part of this uncertainty can be eliminated through
insurance, another pecuniary cost, but much cannot.3 In particular, variabil-
ity in the time it takes to transport goods from point A to point B plays a role
in not only whether or not trade occurs, but with whom. Ocean shipping
remains the most used mode of transporting goods across borders, especially
for heavyweight products and bulk commodities.4 Thus further improve-
ments in effi



data. Rather than showing particular ‘events’ at the ports, these data allow
an assessment of the extent to which differences in investment across these
ports have cost-reducing effects. The detail in the data also permits an eval-
uation of diff











relative cost coefficients both with and without the specific shipping dis-
tance data and the resulting estimates are highly correlated.

It is at this point that the established methodology stops. Our purpose in this
chapter, however, is to attribute changes in the relative costs of our Asian ports
to infrastructure developments. In other words, we proceed in an attempt to
explain changes in the estimated relative costs of our 12 Asian ports over time.

Asian Port Costs and Infrastructure Developments (Second Stage)

Having assembled a set of cost measures for the 12 Asian ports in our study,
we endeavour to explain some of the variation over time with measures of
ports’ infrastructure improvements. Our cost measures span the period
1991–2005, the only years for which c.i.f. data are available for US water-
borne trade data. In principle, this gives us a set of 15 coefficients for each
port; there is not always a sufficient number of commodities shipped to the
USA for each port. As this is a very small number of observations, and
different products rely on different types of port infrastructure, we also esti-
mate cost measures for different commodities at the Asian ports. It is these
commodity- and year-specific measures that form the basis of our analysis.14

The approach is similar in each case, and involves regressions attempting
to explain variation in the Asian port fixed effects coefficients in the first
stage of the analysis. The coefficient estimates of the first stage are the
dependent variables in the second stage. As these coefficients are measured
with varying degrees of precision, the regressions are weighted by the
standard errors of the first-stage estimates. This reduces issues of het-
eroscedasticity, effectively giving more emphasis to relative cost coefficients
that are measured with more precision.

The evidence on infrastructure is entered as an explanatory variable in
each of the specifications. For China and Malaysia, we have evidence on
specific infrastructure developments for the period between 1991 and 2005,
but not on the costs of these investments, and thus we include a dummy
variable. The dummy variable indicates the year in which the investment
became operative. For India, we have evidence on the dollar value of the
investments taken place at Indian ports between 1991 and 2005.





4. TRENDS IN ASIAN PORT COSTS

In the first stage of our analysis, we generate estimates of the costs of our
Asian ports relative to the port of Tokyo. A value greater than one reveals
that a port has higher costs than the port of Tokyo. This is characteristic of
most of the ports in our dataset. Figure 3.1 depicts the results for one port in
each of the three countries (India, Malaysia and China, respectively). Of the
three ports, only Penang has consistently rivalled the low costs of the port of
Tokyo over the period from 1991 to 2005. Its relative costs started out below
zero in 1991, have stayed there for most of the period, but experienced a tem-











6. THE EFFICACY OF INDIAN PORT INVESTMENTS

For five major ports in India, Mumbai, Calcutta, Madras (Chennai),
Jawaharlal Nehru and New Tuticorin, we have obtained annual data on the
dollar value of investments made at the ports.19 These investments fall into
four broad categories: dock facilities, loading and unloading, channel deep-
ening, and other.

Dock facilities include the construction of new terminals or berths, the
installation of navigational aids, or the modernization of existing dock
facilities; channel deepening includes both the costs of dredging and the
purchase of new equipment; loading and unloading involves the replace-
ment or addition of new cranes, the replacement of mobile equipment, and
the procurement of new tugs.20





variable. The second group disaggregates these expenditures into the four
categories. Within the two groups, the three specifications differ only in the
number of lags of the dependent variable that are included.

As can be seen in Table 3.6, investment dollars, the exchange rate and
local wages all appear with the expected signs. For investment dollars in the









of specific port investments, such as the introduction of new berths into
operation, channel deepening projects, and the purchase of new cranes for
processing containers. For India, we have information on the level of annual
port expenditures on infrastructure. These are detailed at the project level
and we have provided evidence of the effect of aggregate expenditures in
addition to narrower categories of expenditures.

Taken together, the results provide broad support for the notion that
infrastructure developments at the Asian ports in our study do lower trade
costs by lowering the cost of moving goods through the ports. The evidence
is not uniform across types of investment, however; nor do we find that the
effects are large. From both types of analysis, we find support for the notion
that general investments in dock facilities and specific investments in con-
tainer processing and procurement of new cranes lead to statistically
significant increases in efficiency. However, the impact of $1 million in
investment leads to a relatively small 0.03 percentage point increase in
efficiency. Whether or not this makes the investment ultimately worthwhile,
from a strict efficiency perspective, is as yet undetermined. These invest-
ments have the ability to increase capacity at the ports, beyond their cost
effects, probably making them worthwhile, even in the short term, and the
cumulative cost-reducing effects of each investment can potentially make
them worthwhile in the long run.

From a pure cost perspective, it does not appear as though channel deep-
ening and the expansion of the number of berths at the ports have
consistent cost-reducing effects. The regressions do not yield significant
effects of these investments. None the less, both types of investments can
be crucial to the expansion of the ports, which, from a financial perspec-
tive, increases the likelihood that they are sound investments.

That we do not 



results presented here benefit from the use of very detailed data in terms of
both infrastructure investments and trade flows. By focusing on these
specific aspects, we are more able to highlight particular relationships
between infrastructure investments and trade costs than is done in the lit-
erature that precedes this work. Furthermore, because we have incorpo-
rated the fixed effects methodology, the results presented here are more
clearly devoid of noise arising from the incomplete control for other vari-
ables that influence measured trade costs, including exchange rates, changes
in efficiency at partner ports, and commodity-specific means of shipment
(container, break-bulk, or bulk).

Finally, we find significant support for the notion that port infrastructure
investments have implications for trade costs. Given that transportation
costs play a significant role in the overall costs of moving goods across the
world’s oceans, there is undoubtedly an impact on overall trade flows.
However, the effect that we find is not necessarily of great economic
significance; these investments may have a more significant effect in that
they certainly increase the capacity of the ports in question to process
waterborne trade flows.

NOTES

1. The cost of US imports transportation represents 85 per cent of total costs faced by an
exporter (Hummels et al., 2007).

2. Blonigen and Wilson (2006) estimate that an increase of containerized trade by 1 per









































1989), Davis (1998), Deardorff (1998), Limao and Venables (2001), Fink et
al. (2002), Clark et al. (2004), Redding and Venables (2004), Hummels
(1999, 2001), among others – considered transport costs more explicitly.

However, Samuelson (1954) in effect laid the foundation of new trade
theory when he introduced the concept of ‘iceberg’ transport costs. The lit-
erature on new trade theory introduces the importance of transport costs
in explaining cross-country trade and movement of factors, especially
Krugman and Venables (1990) and Krugman (1991). They show how an
increase in the degree of economic integration (using a fall in transport
costs as a proxy) affects the countries engaged in trade. In a two-country
model, Krugman and Venables show that in autarky (when high trans-
portation costs prohibit trade) both countries have a share in the manufac-
turing sector equal to their share in world endowments.10 There is thus a
non-linear relationship between a country’s share in world industry and
transport costs in which the shares always sum to one. In other words, it
can be argued that gains from reduction in transport costs are always a
positive-sum game.

Trade costs have large welfare implications. Current policy-related trade
costs are often worth more than 10 per cent of national income (Anderson
and van Wincoop, 2002). Obstfeld and Rogoff (2000) commented that all
the major puzzles of international macroeconomics hang on trade costs.
Some of the studies, such as that by Francois et al. (2005), estimated that
for each 1 per cent reduction in trade transaction costs, world income could
increase by US$30 to 40 billion.11 Some studies have indicated that the cost
of trade facilitation, speci



Higher transport costs at firm level reduce profits and wages, and thereby
penalize a country’s exports. The efficiency of transport services greatly
determines the ability of firms to compete in foreign markets. For a small
economy – for which world prices of traded goods are largely exogenous –
higher costs of transportation show up in import and export prices. To
remain competitive in such a situation, exporting firms that face higher
shipping costs must pay lower wages to workers, accept lower returns on
capital, or have to be more productive.

The pressure on factor prices and productivity is even higher for indus-
tries with a high share of imported inputs. In these cases, even small







for export shipment of a container from India to six Asian countries, while
for import from six Asian countries to India it was about US$2162. That
made India the most expensive import destination among the countries
reported here. In the case of China, it was just the opposite. For example,
in the same year, the ocean freight rate for importing a container from six
Asian countries to China was about 74 per cent lower than for exporting a
container from that country.

Second, ocean freight rates have been rising almost across the board, but
especially fast for India. The growth in these rates varies from country to
country. When a longer period is considered, as between 2000 and 2005, the
ocean freight rates for exporting a container from India to six Asian coun-
tries increased by an average of 10–12 per cent per annum, while for China,
India, Malaysia and Japan the rates were about 26 and 33 per cent, respec-
tively. In general, the growth in ocean freight rates for importing a con-







differences across countries and regions in ocean freight rates affect the
trade in very much the same way as high tariffs.

4. RELATIVE IMPORTANCE OF TRANSPORTATION
COSTS IN ASIA

We have argued in the previous section that ocean freight rates, a major



uneven in Asia. In this section we examine the level and variation of freight
rates at disaggregated commodity levels for seven Asian countries: China,
India, Indonesia, Japan, Korea, Malaysia and Thailand. We deal with this
analysis as follows: first, we aggregate the freight rates and their composi-
tion; and second, we estimate the transportation costs in order to under-
stand their relative importance in trade flows.

The trade volume in Asia has been rising very rapidly. Intra-Asian trade
in manufactures is quite large. Unlike exports in agriculture or fuel and
minerals, exports in manufactures are mostly concentrated in Asia. The
majority of intra-Asian trade in goods goes as intermediate goods, feeding
a country’s production or import demand when variations in trade costs
could be crucial for the region’s competitiveness in manufactures (Kuroiwa,





































components, food products, and leather, which are basically heavier raw
materials and intermediate products used as inputs to high-value pro-
duction and exports in China. In contrast, except for transport equip-
ment, automobiles and components, and electrical and electronics,
Japan’s imports are mostly low-weight finished products. Therefore all
the Asian economies considered here (except Japan) are net importers
of weight in semi-finished capital goods and raw materials.

7. The cost of transportation of heavier goods will certainly be higher
than for lighter goods. In other words, the weight–value ratio of a
product is the major determinant of its transport cost. We find that the
heavier the good, the higher the transportation cost, except in Japan.





16. For instance, De (2006b) found a negative non-linear relationship between transport
costs and imports in the context of 15 Asian economies. This relationship clearly points
to the fact that transport costs do influence trade.

17. For example, Bougheas et al. (1999) estimated gravity equations for a sample limited to
nine European countries. They included the product of the partner’s kilometres of
motorway in one specification and that of public capital stock in another, and found that

















The objective of this chapter is to explore the issues of ports in
Indonesia, particularly to analyse inter-port competition and to identify
the main factors that become the basis for users to determine which port
they want to use.2 Moreover, this study analyses the trade-off





location, history, trade and manufacturing patterns, government policies,
logistics and supply chain management, niche advantages and ancillary
activities. Fourgeaud (2000) suggests that in order to indicate port compet-
itiveness, port performance could be expressed in traffic recording and
parameters used in charging tariffs for port services. The basic means of
assessment is to check whether organization and yard equipment can
match the actual capacity of the main hoisting machines – generally quay
cranes or gantries, which are the most expensive and high-performing
pieces of equipment.

Port competition is indeed not just about getting more traffic, more
tonnage, etc., but also about achieving a sustainable degree of generating
added value in relation to the inputs and effort. As such, it becomes neces-



















port infrastructure creates problems for port users, such as limited number
of gantry cranes, lack of breakwaters and insufficient water depth etc.
These problems lead to longer delays, particularly at peak times. Anecdotal
evidence has shown how such problems end up in informal payments to
expedite the queuing.6 This also shows that when infrastructure is inade-
quate, petty corruption is likely (LPEM-FEUI, 2006). That is, the problems
in ‘soft infrastructure’ are not independent of those in ‘hard infrastructure’.
In fact, problems related to inadequate (hard) infrastructure in roads and
ports are considered the highest source of inefficiency in output logistics
(LPEM-FEUI, 2005). Furthermore, more than 60 per cent of respondents
considered quality of roads outside the port as one of the obstacles in cargo
clearance (Figure 5.5).



The above discussion of ‘soft infrastructure’ applies in general to almost
every key port in Indonesia. The remaining part of the chapter will explore
in more detail the ‘hard infrastructure’ with specific reference to Tanjung
Perak Port of Surabaya and Tanjung Emas Port of Semarang. Before the
case studies are presented, we discuss the profile of Jakarta’s Tanjung Priok
Port to provide a background for comparison.

Tanjung Priok Port

Tanjung Priok Port is the largest port in Indonesia, with the most complete
and modern facilities (Figure 5.6). The port is located in West Java and
operates under the management of IPC II. In line with its development, it
has played an important role as the main gateway of the Indonesian
economy, especially Jakarta.

In order to improve its performance, mainly in efficiency and container
service provision, as well as management and technology upgrade, Tanjung
Priok Port underwent a privatization process by establishing Jakarta
International Container Terminals (PT JICT) and Koja Container
Terminal (Koja CT) in 1998. PT JICT is an affiliated company with a joint
venture scheme between IPC II (48.9 per cent), Tanjung Priok Maritime
Employees’ Cooperative (0.1 per cent), and Grosbeak Pte, Ltd, a subsidiary
of Hutchinson Port Holding (HPH) of Hongkong (51 per cent). Koja CT
is an affiliated company of IPC II which established a joint venture scheme
between IPC II (52.12 per cent) and PT Ocean Container Terminal (47.88
per cent).

Since privatization, the productivity performance of Tanjung Priok has
increased, as reflected by an increase in the number of ships and goods in
the last five years by more than 4 per cent per year. The flow of cargo at the
fl
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authority to maintain the condition of the breakwater in the port, and to
local government to improve the road condition. Another weakness related
to port facilities is the condition of tugboats that are less powerful, as men-
tioned by the shipping line associations. This could contribute to the
slowing down of vessel activities.

It is worth noting that trade activities are the major factor behind the
development of the ports. Thus import/export imbalance is related more to
hinterland characteristics. Even though port users, especially shipping
lines, have in general clear ideas about the strengths and weaknesses of both
Tanjung Emas Port and Tanjung Perak Port, their final decision in choos-
ing one particular port is of course also affected by the volume of freight
handled in the ports. That is, the greater the freight volume handled at a
port, the more shipping lines would choose to use that particular port.

The view of cargo owners
The first factor that influences a cargo owner to choose a particular port is
obviously the distance between its locations and the ports. An exporter will
normally choose the closest port from where the good is produced. The
Exporter Association in Semarang said that the exporters would use
Tanjung Emas Port if vessels could deliver their cargoes directly from



























additional 604.5 km of the national road network, involving a capital
expenditure of RM 18.0 billion (Malaysia, 2006a, p. 224). Most of these
projects were implemented through the Build–Operate–Transfer (BOT)
System, which requires the private sector to construct, operate and main-
tain the facility using its own funds and, in return, to collect tolls from the
road users during the concession period. At the end of the concession





completed on 30 June 1998, after seven years of conceptualization with a
capacity of 25 million passengers per annum and one million tonnes of
cargo (Malaysia, 2001b, p. 278). Phase 2 (2003–08) will expand the facility
to handle up to 35 million passengers per year by 2008, while Phase 3 will
expand this further to 45 million passengers per year by 2012. There is
sufficient land and capacity to develop facilities to handle up to 100 million
passengers and 5 million tonnes of cargo per annum, including four
runways by 2020 and two mega-terminals, each with two linked satellite
buildings. A free commercial zone is established there to support storage,
value-added and distribution activities.









commitments in the World Trade Organization (WTO) and the ASEAN
Free Trade Area (AFTA).

The shift towards an FDI-led, export-oriented industrialization from
1985 onwards was greatly assisted by fortuitous external circumstances as
the Plaza Accord of 1985 exerted foreign exchange pressures for the indus-
tries in newly industrialized economies (NIEs) to relocate to lower-cost
producing countries in Southeast Asia. Capital outflows from the NIEs
were also further encouraged with the withdrawal of the Generalized
System of Preferences (GSP) from these economies. Malaysia was well
placed to receive these investments due to its relatively stable political, eco-
nomic and social environment coupled with good infrastructure, generous
incentives, relatively low wages and a relatively well-educated labour force.
Consequently, the country rapidly became part of the regional production
networks that were being created by the TNCs operating in East Asia. By
1993, Malaysia had become one of the ten largest developing host coun-
tries for FDI inflows. In that year, FDI accounted for as much as 8.6 per
cent of GDP (gross domestic product) and 23.4 per cent of gross fixed
capital formation (GFCF) (Table 6.6).

Inflows dropped sharply to 3.8 per cent of GDP and 14 per cent of
GFCF in 1998 due to the emergence of the Asian financial crisis and its
negative impact on corporate profits, retained earnings and investor
confidence in the region. In response to the crisis, the government further
liberalized its FDI policy by allowing 100 per cent foreign ownership in the
manufacturing sector, regardless of its export orientation. The recovery of
the economy in 1999 helped to restore inflows to 4.9 per cent of GDP and
22.5 per cent of GFCF. However, the global slowdown and decline in global
FDI flows resulted in an all-time low in the inflows of foreign capital in
2001 when FDI accounted for 0.6 per cent of GDP and 2.5 per cent of
GFCF. Although inflows recovered in 2002, they fell again in 2003 due
largely to the acquisition of foreign interests in the oil and gas sector by a
Malaysian company on the expiry of joint-venture contracts, as well as
large loan repayments to parent companies abroad (Central Bank, 2003,
p. 46). They fluctuated from 2004 until 2005, with FDI averaging 3.5 per
cent of GDP and 17 per cent of GFCF. In 2006, net inflows increased
to RM 26 billion or 4.7 per cent of GDP due to higher investments in
petroleum refi





of per capita electricity consumption as a proxy for infrastructure devel-
opment. In contrast, openness was found to have a positive and significant
impact on the inflows of FDI into Malaysia. It is possible that the
difficulties in constructing a good proxy for infrastructure development
may have contributed to the shortage of empirical evidence on its role in
attracting FDI into Malaysia.

Due to the lack of empirical evidence, the role of infrastructure devel-
opment in attracting FDI into Malaysia will be inferred from the sectoral
pattern of FDI and its location in the country. Overall, the share of the
manufacturing sector in the total inflows of FDI into Malaysia was about
65 per cent of total FDI for the period 1990 until 1997 (Tham, 2004, p. 192).
However, this fell to about 52 per cent for the period 1999–2004 due to the
loss of comparative advantage in labour-intensive manufacturing while the
shortage of skilled workers in the country also hindered the government’s
drive to attract technology-oriented FDI into the manufacturing sector
(Table 6.7).

Within manufacturing, approved investment in the electrical and elec-
tronics (E&E) subsector has fluctuated over time, from RM 3.7 billion in
1990 to RM 10.9 billion in 2005, although its share in total approved invest-











Generally, the shift toward a larger share of E&E as well as machinery-
manufactured goods does not imply that Malaysia has moved into indus-
tries requiring skill- and capital-intensive production processes and thus no
longer specializes in exporting unsophisticated, labour-intensive manufac-
tures. Within the skill- and capital-intensive industries, Malaysia is still
involved in relatively labour-intensive segments of component production
and assembly activities (Devadason, 2006).

Despite efforts made to diversify the export base of the manufacturing
sector, there is still a high concentration in the exports of E&E. Malaysia
is the world’s largest exporter of semiconductor devices and audio-visual
equipment (Wong and Tuck, 2007). Principal markets for Malaysia’s
exports of electronics are the USA, Singapore, Hong Kong, China and
Japan (Table 6.11).

Malaysia’s manufactured exports in general are tied to the FDI in that





currencies. However, in reality the US dollar had an overwhelming weight
(Doraisami, 2004, p. 716) and its sharp appreciation between June 1995 and
April 1997 led to an appreciation of the currencies that were pegged to it,
including the ringgit, thereby leading to an erosion of the export competi-
tiveness of Malaysia. This, together with the downturn of the global elec-
tronics cycle, was found to be responsible for the deterioration in export
growth before the onset of the Asian financial crisis. The peg was main-
tained right up to July 2005 before it was dismantled and replaced by a
managed float system based on a basket of currencies.

4. INFRASTRUCTURE AND TRADE COSTS

Malaysia’s investment in infrastructure has enabled the country to develop
an extensive network of roads and railways as well as to upgrade and
improve its port and airport facilities. This in turn has contributed towards
the set of locational advantages that attracted FDI into the country.
Although deterioration in some locational advantages such as labour cost
and the shortage of skilled labour has reduced the relative attractiveness of
Malaysia as a host economy after the financial crisis, there appears to be
some recovery since 2005 with the liberalization of financial services for
Islamic banking.

FDI in manufacturing has contributed positively towards exports.
Apart from the evidence shown in Section 3, the Pearson correlation
between FDI in the E&E subsector and the export volume of this sub-
sector was also found to be positive and significant at the 10 per cent
level.10

Before moving on to examine the impact of infrastructure development
on trade costs, it is important to first highlight some salient features of
trade costs in Malaysia. Given the significance of the E&E sector in
Malaysia’s exports, we focus our analysis on trade costs (here freight, insur-
ance and tariff costs over time) only in this sector. Our analysis in the next
few paragraphs shows two key features of trade costs in the country: (i) the













neighbouring airports (Malaysia, 2006c, p. 727). Intel also reported that
some of their chips from Malaysia are exported through Singapore due to
the flexibility of flight connectivity and timing of flights in Changi that suit
their needs (interview, Intel).

The national carrier, Malaysia Airlines (MAS), is currently using code-





















Meanwhile, other trade costs in addition to transport costs (freight,
insurance and time costs) occur when doing business internationally, such
as policy barriers (tariffs and non-tariff barriers), information costs, con-
tract enforcement costs, legal and regulatory costs, local distribution costs
(wholesale and retail), and costs associated with using different currencies



In 2006, the GDP of China reached 20 940 trillion renminbi (RMB), with
10.7 per cent real growth.3 China was the world•s third-largest trader after
the USA and Germany, registering US$1.76 trillion in foreign trade, up 24
per cent year on year, and an aggregate trade surplus of US$177 billion. On
11 December 2001, China entered the WTO. On 21 July 2005, the renminbi

















compound annual growth rate of freight transport by air was 16 per cent,
which was much higher than waterway (5 per cent), expressway (3.7 per
cent) and railway (1.6 per cent).6

China’s transportation system consisted of long-distance hauling by
railways and inland waterways due to low cost. On the other hand, roads
are a popular mode of transport for short-distance cargo mainly due to
the relatively developed expressway network. Waterborne transportation
dominated freight traffic in east, central, and southwest China, along
the Yangtze River and its tributaries, and in Guangdong Province
and Guangxi-Zhuang Autonomous Region, served by the Pearl River
system.

Due to the open-door policy and economic reform, international trade
has increased significantly during the past decades. This has made a huge
demand on the infrastructure, especially transportation industry. The
Chinese government has also invested a huge amount of money in trans-
port infrastructure, especially in the past eight years (see Figure 7.8).

Finally, infrastructure development is also very unbalanced across
the regions. Most major port facilities were developed along China’s
coast. The railway and highway infrastructure condition of the eastern
region of China is much better than that of the western region. This
makes it difficult for the western region to be integrated into the world
economy.

Figure 7.9 compares the growth rate of some indicators from 1991 to
2005. Although China experienced high growth in transport infrastructure
investment in most years, the growth cannot keep pace with the even higher
trade growth after 2002.



3. TRADE AND TRADE COSTS: US IMPORTS FROM
CHINA

Definition

Trade costs, broadly defined, include all costs incurred in getting a good to a final
user other than the marginal cost of producing the good itself: transportation
costs (both freight costs and time costs), policy barriers (tariffs and non-tariff
barriers), information costs, contract enforcement costs, costs associated with
the use of different currencies, legal and regulatory costs, and local distribution
costs (wholesale and retail). (Anderson and van Wincoop, 2004, p. 691).

China has been gradually integrating into the world economy since 1978.
Trade volume has increased significantly in the last two decades. Moreover,
the progress of trade liberalization has been speeding up since China’s entry
into the WTO in 2001. Trade costs, therefore, have decreased as a result of
scale economies and tariff reduction. In view of this, doing business with
other economies has become less costly.

It is too complex to explain the determinants of China’s broadly defined
trade costs as a whole, as the country has different geographical character-



reform and the opening-up policy. However, we can gain useful insights by
studying trade costs in the context of China.

Based on the available data, trade costs in this section are con“ ned to
freight, insurance and duty when the USA ships goods from China.7 We
investigate these trade costs, and their trends from 1991 to 2004.8

In addition, trade costs incurred when moving goods from door to port9

and at the port10 will be presented in Section 4, which focuses on how port
development facilitates trade and reduces trade costs, and how less devel-
oped infrastructure and poor logistics management in inland provinces
remain quite high costs for exporting activities, as evidenced below.

Data and Methodology

The USA is China•s top trading partner: its share in China•s exports
increased from 8.5 per cent in 1990 to 21.5 per cent in 2005, as shown in
Table 7.1. Moreover, shipping between the USA and China in 2005 grew at
a faster pace than that between the USA and the world market. According
to The Colography Group•s Annual IS International Cargo by Commodity
and Country database, China was the largest market in terms of vessel
value, for US imports and exports. US ocean imports from China grew by
21 per cent and air imports grew by 37 per cent in terms of trade value, and
by 19 per cent and 21 per cent in terms of cargo volume.

Studies of trade costs of Sino…US trade are valuable in investigating the
issues arising from trading with other countries. Moreover, US import
data at the HS 10-digit11 level as the primary data source provide import
value and imports quan as the 7 0 0 7Dum
.0572 Tw
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freight payments in import value (3.6 per cent) was slightly lower in 2004
than in 1990 (3.7 per cent). The estimation also indicates that freight costs
incurred in developed market-economy countries continue to be lower than
those incurred in developing countries. The share for developed countries
has been fluctuating around 3 per cent and for developing countries around
6 per cent in recent years. This difference is mainly attributable to global
trade structures, regional infrastructure facilities, logistics systems, and the
distribution strategies of shippers in developed and developing countries.14

However, the estimates may be misleading due to their data sources and









Weight–value ratio is declining for China’s exports
First of all, we calculate for China’s trade (imports and exports) with
the rest of the world (see Figure 7.16). The ratios for China’s exports are
lower than 1 and were decreasing continuously from 1991 to 2006. The













High transport cost from inland province to coastal port
Table 7.3 provides a breakdown of the costs for goods transported from the
inland province of China to “ nal destination of a foreign market (US west
coast). It shows that a very high proportion of costs are incurred in move-
ment from inland province to coastal port.

Table 7.4 shows the distance, time and cost by di� erent modes of trans-
portation from ports (Wuhan and Chongqing) of the upstream Yangtze
River to Shanghai.24 This indicates that the trade costs for inland regions
are quite high, and weaken the competitiveness of exports from the inland
provinces. Cheaper rates by inland waterway or railway are usually not
available due to limited capacity. On the other hand, truck transportation
is more attractive because it takes much less time than by rail or by barge.
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Figure 7.19 International container throughput in Shanghai, 1980…2005

Table 7.3 Transport to the US west coast of a container from an inland
province of China

US$ per TEU Percentage of total

Land access to port 2300 63
Port handling 200 5
Maritime transport 750 21
Port handling 150 4
Port to “nal destination 250 7
Total 3650 100

Source: Carruthers (2003).





Although the PRD economic zone encompasses only 0.4 per cent of the
land area and only 3.2 per cent of the 2000 Census population of mainland
China, it accounted for 8.7 per cent of GDP, 35.8 per cent of total trade,
and 29.2 per cent of utilized foreign capital in 2001. These “ gures show the
remarkable level of economic development that the PRD economic zone
has achieved and the international orientation of the region•s economy.
This orientation has attracted numerous investors from all over the world
who use the Greater PRD region as a platform for serving global and
Chinese markets. Since the onset of China•s reform programme, the PRD
economic zone has been the fastest-growing portion of the fastest-growing
province in the fastest-growing large economy in the world.28

The PRD started producing labour-intensive consumer goods such as
food and beverages, toys and clothes in the early 1980s. After 1985, indus-
trial relocation, mainly from Hong Kong, accelerated the growth of light
industry in the PRD until the early 1990s, followed by heavy industry fea-
turing high-tech electronic equipment and machinery, chemical products
and autos playing a leading role in industrial output and export.

The PRD is a major manufacturing base for electronic products (such as
watches and clocks), toys, garments and textiles, plastic products, and a
range of other goods. The toy industry in the PRD has a world production
share in excess of 60 per cent. Watches produced in Shenzhen alone in 2003
accounted for more than 40 per cent of the global market. Much of this
output stems from investment by foreign entities and is geared to the export
market. The PRD economic zone accounts for approximately one-third of
China•s trade value.

Nearly 5 per cent of the world•s goods were produced in the Greater PRD
in 2001, with a total export value of US$289 billion. Over 50 000 Hong
Kong companies have plants there, according to a 2002 survey.

The export-led economy and Shenzhen Port development
When China started its open-door policy, Shenzhen was selected as the “ rst
of the special economic zones (SEZs) in China in 1979 due to its proximity
to Hong Kong. The location was chosen to attract industrial investments
from Hong Kong, which is nearby and has a similar culture. The concept
proved a great success, propelling the further opening up of China and con-
tinuous economic reform. Shenzhen eventually became one of the largest
cities in the PRD region, with 8.27 million people (see Appendix Figure
7A.4 and Appendix Table 7A.5). Shenzhen has also become one of the eco-
nomic powerhouses of China, as well as the largest manufacturing base in
the world.

Shenzhen was a “ shing village before 1979, with 30 000 people. It has
started a large number of infrastructure construction projects during the
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past 27 years. Between 1979 and 2006, Shenzhen used 705 billion RMB of
its fixed assets investment with an average annual growth rate of 36.4 per
cent. The investments were mainly spent on transportation infrastructure
construction, including railway, airport, expressway, seaports and subway.
Shenzhen has already developed a transportation system to connect inland









5. CONCLUDING REMARKS

In 1978, China opened the door to the outside world, and invigorated the
national economy through reform. In order to attract foreign investment,
the Chinese government invested a huge amount of money in infrastruc-
ture development. Most of these investments were allocated to coastal
areas. Furthermore, the fastest-growing economy and international trade
boom of the past three decades in China placed heavy demand on the infra-
structure, especially transportation infrastructure. Transportation infra-
structure construction achieved unprecedented development during the
last few decades.

The export-led economy greatly triggered infrastructure development in
China. With labour costs and land costs becoming more and more expen-
sive in the coastal area, foreign investors began to look for new factory loca-
tions in inland China. Therefore the transportation condition of the inland
provinces and their connections to coastal ports become very important
factors for their location decisions. For this reason, the Chinese govern-
ment has gradually shifted its infrastructure investment priority from the
coastal area to the inland area in order to provide a better investment infra-
structure environment.

In this process, China, with limited financial resources, gave high priority
to infrastructure construction in the coastal area in order to attract FDI and
to support export-led economic development. This created high demand
and provided financial support for such development. Infrastructure con-
struction and trade development both positively affect each other, although
the poor condition and limited capacity of China’s infrastructure are still
serious problems.

Furthermore, in the case of Shenzhen port development, a new approach
was used: not only government investment but also FDI, which addressed
the shortage of fi







16. China’s actual import tariff (unweighted average) decreased from 44.1 in 1991 to 35.2 in
1995, and 12.3 in 2002 (Rodrik, 2006, p. 4).

17. In terms of weight, the shares of cargo by ocean and by air were relatively constant in
this period; only around 1 per cent of cargo transported by air in terms of weight.

18. Ministry of Communications, PRC (2007).
19. Includes 1108 berths with capacity over 10 000 tons.
20. According to the new expansion plan for Yangtze River Delta, seven more cities will

join the Yangtze River Delta. They are: Wenzhou, Yancheng, Lianyungang, Wuhu,
Maanshan, Hefei and Tongling. However, we just look at the YRD composed of 16
cities.

21. http://www.tdctrade.com.
22. The blueprint projects five years ago stated that Shanghai ports would handle a cargo

throughput of about 200 million tons in 2005 and 280 million tons in 2010. Information
from http://tpwebapp.tdctrade.com.

23. Concerning the competitiveness of the Port of Shanghai relative to the Port of Shenzhen
in South China, there is very little competition between the two ports. The main reason
is that they have different cargo sources. The cargo sources of the Port of Shenzhen are
mostly from Guangdong and provinces located in Southwest China. In view of location,
there should be intensive competitiveness between the Port of Shenzhen and the Port of
Hong Kong.

24. For comparison, the cost for a 40-foot container transported from Chengdu to
Shanghai is US$1200, from Shanghai to Long Beach US$2000, from Shanghai to the
Philippines US$600. Information from Global Institute of Logistics, http://www.
globeinsti.org.

25. The Yangtze River, stretching 6300 km through seven provinces and two cities, includ-
ing Shanghai and Chongqing, is the main artery connecting the eastern, central and
western regions, carrying 50% of China’s inland cargo in tonnage terms and nearly 80%
in terms of ton-mileage. The government sees the development of the transport infra-
structure along the Yangtze River as part of the ‘Great Development Plan for the West’
launched in 2000 to develop 12 western provinces and cities, such as Chongqing,
Yunnan, Sichuan, Tibet and Shaanxi. Therefore the shipping on the Yangtze River has
been called the ‘Golden Waterway’.

26. Take land utilization as an indicator of port efficiency, which shows that China has very
low efficiency in land utilization. The figures for 2006w
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8. Trade transportation costs in South
Asia: an empirical investigation*

Prabir De

1. INTRODUCTION

As South Asia began to approach its second era of regional cooperation,
the region witnessed a considerable rise in economic growth and regional
trade.1 Accompanying this growth has been an increase in demand for
infrastructure services, for production, consumption and international
trade purposes. In the coming years, South Asian merchandise exports,
recorded under the provisions of the South Asia Free Trade Agreement
(SAFTA), are expected to reach US$14 billion by the end of this decade,
from the present volume of US$8 billion.2 A failure to respond to this
demand will cause bottlenecks and act as a check on South Asian trade
from growing to its full potential – regionally and otherwise.



trade efficiency, effect technological upgradation at borders and train
human resources for dealing with external trade in particular.

In a highly competitive world economy, transportation cost is a sig-
nificant determinant of competitiveness, just as an integrated and efficient
transport network plays a pivotal role in integrating a region.4 An uninter-
rupted connectivity, therefore, will not only better integrate South Asia
physically but will also reduce intraregional trade transportation costs. To
date, South Asia as a region pays a huge amount for international trans-
portation costs.5 A number of studies also indicate that the benefits of trade
liberalization have so far remained limited, since the region by and large has
failed to reduce the trade transportation costs, both inland and interna-
tional. The fact is that competitive advantage in both international and
regional trade is increasingly being defined by logistics as other factors lose
importance.

This chapter aims to estimate the trade transportation costs in South
Asia. Transportation costs vary widely across both goods and countries. To
a very large extent, the variability of transportation costs in South Asia
depend on the performance of India’s inland and international trans-
portation infrastructure services, since intra-South Asia trade is largely
driven by India alone.6 The trade transportation efficiency of South Asia
depends very significantly on how India’s international border in the region
is performing. At the same time, understanding the transportation costs is
of particular interest because it enables a better evaluation of the required
transport services of the region.

The rest of the chapter is organized as follows. Section 2 presents styl-
ized facts on South Asian trade flows and trade transportation costs.
Section 3 provides estimates of trade transportation costs for each of the
South Asian countries, including data and methodology. Finally, conclu-
sions are drawn in Section 4.

2. INTRA-SOUTH ASIA TRADE FLOWS AND
TRANSPORTATION COSTS: SOME STYLIZED
FACTS

The growing importance of intraregional trade has always been an impor-
tant policy agenda of SAARC. By concluding a free trade agreement (FTA)
on 1 July 2006, South Asia has received growing attention as a region that
is fast integrating with the global economy. However, the performance of
South Asian countries in terms of intraregional trade is not encouraging.
SAARC countries do not have significant trading activity with one another
in spite of their geographical proximity.7 The amount of intraregional trade





















infrastructure, continued policy reforms, and other policy initiatives that
facilitate trade at the border. What is more, eliminating border obstacles
would contribute to trade integration in South Asia.

3. TRADE TRANSPORTATION COSTS: REGIONAL
PROFILE

3.1 Data and Methodology

The cost of transportation of merchandise from one country to another in
South Asia is a combination of two major components: inland and inter-
national transportation costs. Understanding the unit freight rate in these
two legs will help us to discover the variation in cost of transportation
across commodities in South Asia.

An important aspect of trade costs is the difficulties in obtaining accurate
measures of transportation costs. Due to paucity of trade cost data, the
problem is exacerbated when one attempts to measure the transportation
costs in the context of South Asia. Unlike the USA, which gathers Census
and Transportation data, South Asian countries do not compile interna-
tional trade data by transport modes and countries. Many measures have
been used to deal with transportation cost. The most straightforward is the
difference between the c.i.f. (cost, insurance and freight) and f.o.b. (free on
board) quotations. Their difference is a measure of the cost of getting an item
from an exporting country to an importing country. However, the c.i.f./f.o.b.
factor is calculated for those countries that report the total value of imports
at c.i.f. and f.o.b. values, both of which involve serious measurement error.13

The measure aggregates overall commodities imported, so it is biased if high
transport cost countries systematically import lower transport cost goods.
This would be particularly important if we were using exports, which tend to
be concentrated in a few speci



























NOTES

* An earlier version of this chapter was presented at the Asian Development Bank
Institute (ADBI) Conference on ‘Trade Costs in Asia’, held at Tokyo, 25–26 June 2007.
The author acknowledges the comments and suggestions of David Hummels, Douglas
Brooks, Susan Stone and Ajitava Raychaudhury. Bhisma Rout provided excellent
research assistance. The author sincerely acknowledges the financial support provided
by the ADBI for carrying out this study. The views expressed by the author are his per-
sonal views. The usual disclaimers apply.

1. The South Asian economy has been growing at an average rate of 6 per cent per annum
and intra-South Asia export has been rising at an annual average rate of 7 per cent since
2001.

2. SAFTA has been in place since 1 July 2006 and will be fully operational by 2016. SAFTA
includes about 5500 tariff lines, taking into account both agriculture and industrial prod-
ucts. According to the Government of India, SAFTA would lead to growth in intra-
regional trade from US$6 billion in 2006 to US$14 billion in 2010 (Government of India,
2006).

3. See the Declaration of the 14th SAARC Summit, New Delhi, 3–4 April 2007.
4. See, e.g., Polak and Heertje (1993).
5. See, e.g., Wilson and Ostuki (2007) and De (2008), among others.
6. Except for Pakistan, India is the largest trading partner of the South Asian countries;

India alone shares 73 per cent of South Asian exports (US$5.81 billion in 2006).
7. For example, intraregional trade in ASEAN at present is about 20 per cent per annum,

from a mere 5 per cent in early 1990s, whereas in South Asia today it is only 5 per cent,
and that too has been hovering in the same position for the last decade and a half.
Therefore the economies in the region have not yet engaged in higher trading among
themselves; 5 per cent of intraregional official trade in 2006 is none the less disappoint-
ing.

8. However, including Afghanistan, Bhutan and the Maldives, intra-South Asian trade
increased to about US$8.20 billion in 2006. This does not include informal trade among
the South Asian countries, which would bring the rate up to about 10 per cent (see, e.g.,
Taneja et al., 2005).
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