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Abstract

This article investigates the impact of sea and air transportation cost, as well as infrastructure quali-
ty, to Indonesia’s import. Employing a panel regression model to seek for the answer, the paper
find that cost reduction for sea transportation has greater impact on the Indonesia’ s import volume
compared to the air transportation. This paper aso finds that Indonesia s infrastructure quality has
asgnificant positive impact on Indonesia’ s import. The quality of ports, roads, and Linear Connec-
tivity International Shipping (LSCI) are significant factors affecting import volume by sea transpor-
tation mode. Meanwhile, import volume by air transportation is significantly affected by the quality
of the roads and airports.

Keywor d: Transportation costs seaand air transportation infastructure qualities, volume of import
JEL classification numbers: D24, H54, F13

Abstrak

Paper ini menyelidiki pengaruh biaya transportasi laut dan udara dan kualitas infrastruktur erhadap
impor Indonesia. Dengan menggunakan model regresi data panel, paper ini menemukan bahwa
koefisien biaya transportasi untuk impor menggunakan transportasi laut lebih besar dibandingkan
melalui udara. Dengan kata lain, turunnya biaya transportas laut memiliki dampak yang lebih
besar pada volume impor Indonesia dibandingkan melalui transportasi udara. Kualitas infrastruktur
Indonesia memiliki dampak positif yang signifikan terhadap impor. Kualitas pelabuhan, jalan, dan
Linear Connectivity International Shipping (LSCI) merupakan faktor penting yang dapat
memengaruhi impor Indonesia melalui moda transportasi laut. Sementara itu, volume impor
melalui moda transportasi udara dipengaruhi signifikan oleh kualitas jalan dan bandara udara.

Kata kunci: Biayatransportas, kualitas infrastruktur laut dan udara, volume impor
JEL classification numbers: D24, H54, F13

INTRODUCTION trade and investment rdations inter-
countries, and this is characterized by the

The growing world economy since the end incressingly open and rapid flow of goods

of the 20th century has increasingly opened
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and services across the countries so that the
growth of world trade has increased. During
the period of 1950-2004, the growth of
world trade increased by an average of 5.9
percent per year. During the period of 2005-
2011, the world export growth reached an
average of 10 percent per year, while the
world import growth reached 9 percent per
year (WTO, 2012). Similarly, the contribu-
tion of trade to world GDP also increased
from 25 percent in 1960 to 46 percent in
1999.

Indonesian trade in goods and ser-
vices in the world markets shows fluctuated
positive trends. Similarly, the contribution
of export and import of goods and services
to the Indonesian GDP for the last decade
has tended to fluctuate ranging from 21 to
41 percent. The Indonesian imports espe-
cialy include raw materials/auxiliary mate-
rials and capital goods.

Bergstrand (2001) stated that the
revenue growth, declining tariffs and trans-
port costs contribute to the growth of the
world trade. Transportation costs have
played an increasingly important role since
the advent of trade liberalization where
trade barriers for both tariffs and non-tariffs
are reduced and even eliminated (Dear-
dorff, 1995, and Limao and Venables,
2002). The transport costs depend on many
factors, including the modes of transporta-
tion, quality of infrastructure, and geo-
graphic location (Kurmanaieva, 2006).
The results of the UNTACD survey (2012)
showed that the contribution of transporta-
tion modes of sea, ar, and land were as
much as 77, 0.3, and 16 percent of total
world trade respectively.

Although most of the transport of
goods is conducted by sea transportation, the
recent developments indicate that the trans-
port of goods by air transportation mode has
also been increasing. During the period of
1975-2004, the traded goods by air grew by
7.4 percent per year, while those by sea
transport grew relatively smaller namely 4.4
percent per year (Hummels, 2007).The c on-

tribution of sea transport in the transport of
goods is still very significant, especialy for
international cargo transportation. For the
period of 2003-2007, the role of sea trans-
port in international goods transport of In-
donesia ranged from 87 to 93 per cent (De-
partment of Transportation, 2008).

Although the reduction in transpor-
tation costs plays an important role in the
growth of world trade, Porto (2005) states
that the transportation costs are also most
important trade barriers, especialy for the
developing countries. For example, in In-
donesia, the transportation costs are still
relatively very expensive, reaching 14.42
per cent of the total of production costs or
27 percent of GDR Gross Domestic Prod-
uct). These costs are among the highest the
world. The research results by The Asia
Foundation and LPEM Ul research (2008)
showed that sea transportation in Indonesia
was very inefficient despite the fact that sea
transport is a major supporter for interna
tional trade. The average cost of sea trans-
port reached USD 0.54 per kilogram per
kilometer. The high transport costs are part-
ly due to poor infrastructure conditions. In
Indonesia, the logistics cost from an indus-
trial areato a port is higher than that in Ma-
laysia. When compared with similar mi-
leage, the cost of logistics in Indonesia
reaches USD 750, but in Malaysia it
reaches only USI250.

Although tariffs and non-tariffs have
been reduced and even abolished, and trans-
portation costs are also likely to decline, not
every country in the world experiences the
same growth in trade. Like trade benefits,
not al of the countries obtain the same ben-
efits from trade. In addition to transportation
costs, quality of infrastructure is aso
thought to affect the volume and pattern of
trade including trade benefits. Obstacles
such as transportation costs and quality of
infrastructure will make both exported and
imported goods become uncompetitive as
they become more expensive for consumers
and producers. Quality of infrastructure, par-
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ticularly domestic infrastructure, will deter-
mine the transportation costs from the bor-
der to both producers and consumers (im-
ported goods) or from the producers to the
border (exported goods). Transport infra-
structure quality will aso affect the time of
export and import and ultimately affects the
costs of export and import.

Based on the report of World Eco-
nomic Forum (2011-2012), the quality of
the Indonesian infrastructure is ranked 76",
but it is still relatively underdeveloped if
compared to Singapore (ranked 2™, Ma
laysia (ranked 26”‘), and Thailand (ranked
42" Infrastructure of transportations is
part of the logistics sector. Good logistics
sector performance implies low costs of
transport of goods, which in turn will in-
crease the competitiveness of an economy.
On the contrary, if the logistics perfor-
mance is poor, the transportation costs will
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be high, so that economic competitiveness
islow.

Based on the Logistics Performance
Index (LPI) of World Bank (2011), in
2010, Indonesia was ranked 75™ out of 155
countries surveyed (Table 2). This position
is dtill relatively far below some of the
neighboring countries such as Singapore,
Malaysia, Thailand, Vietnam, and the Phil-
ippines which have similar geographical
conditions as Indonesia (an archipelago). In
regards to the logistics based on six catego-
ries measured in LPI, the performance of
the Indonesia logistics is relatively worse
than that of the five ASEAN countries. In
almost all categories, except for timeliness,
Indonesiais till relatively better than Viet-
nam. Customs and infrastructure are the
two categories with the lowest values for
Indonesia.

Table1l: The Comparison of the Quality of Infrastructure Pillar between
Indonesia and ASEAN Countries, in 2009-2011

Indonesia . . . . .
Infrastructure 2009 2010 2011 Vietnam  Thailand Philipines Malaysia Singapore
Totd of 84 8 76 123 47 113 23 2
Infrastructure
Road 94 84 83 123 37 100 18
Railway
Infrastructure 60 56 52 71 63 101 18 7
Port
Infrastructure 95 96 103 111 47 123 15 1
Airtransport = g5 g9 gg 95 32 115 20 1
Infrastructure

Source: World Economic Forum (2009-2012)

Table 2: Logistic Sector Performance of ASEAN Countriesin Y ear 2010

Country  Custom Infrastructure Inte_rn Lo_gisticSup? Trackin_g and Time LPI
Service porting Capacity  Tracing liness
Singapore 4.02 4.22 3.86 412 4.15 423  4.09
Malaysia 311 35 35 3.34 3.32 386 344
Indonesia 243 254 2.82 247 2.77 346 276
Thailand 3.02 3.16 3.27 3.16 341 373 329
Philipine 2.67 2.57 3.4 2.95 3.29 383 314
Vietnam 2.68 2.56 34 2.89 3.10 344 296
Laos 2.17 195 2.70 214 2.45 323 246
Cambodia 2.28 212 219 2.29 2.50 284 237
Myanmar 194 192 2.37 2.01 2.36 329 233

Source: World Bank (2011)
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The position of Indonesiawhich lies
on the trgectory between two continents
and two oceans, and in the track of the
world trade has implications on high trade
volume by air and by sea. Therefore, the
study on impact of the cost and quality of
transportation infrastructure on trade, espe-
cialy import volume of Indonesia was re-
quired to be conducted.

Trangportation Costs, Trade and Economy

Trade transportation costs provide a very
large direct influence on both domestic and
international trades, namely, by increasing
prices or commodities traded, both for the
exporting and importing countries. Besides,
transportation costs have also an indirect
impact on the locations of production and
the industrial centers, especialy those with
the international-scale. The existence of
transportation costs does not change the
basic principles of comparative advantage
or trade advantage (for more discussion on

comparative advantage, please see Davis
and Weinstein (2003). However, because
transport costs become a barrier to any
movement of goods and services, this cost
element contains the implications which are
very important to the mechanism of an
open world economy by various economic
factors or variables Impact of infrastruc-
ture on trade costs especially the cost of
transportation and trading volume can be
seenin Figure 1

Based on Figure 1, it can be seen
that the poor quality of infrastructure in a
country which in this case is the exporting
country (country 1) increased the cost of
trade particularly transportation costs, thus
increasing the overall costs of production
so that the export supply (S;) decreased to
Sx. Likewise, in the importing country
(country 2), because the price of imported
goods rose, the total of imports also de-
creased (from Dy into D).

SX
Country 2
SX Country 1
Export2 /1 g--------7
_____ i Dx
: D’x
Dx i
El E1 E2 E2 100

100

Figure 1. Impact of Infrastructur on Economy
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The quality of infrastructure, espe-
cialy the quality of transportation infra-
structure can influence the transportation
costs Good quality of transportation infra-
structure can reduce transport costs which
will affect trade and economy (Kelgian and
Robinson, 2006). Reduction of transporta-
tion costs will make the price of imported
goods become cheaper so that the produc-
tion costs of goods that use imported goods
as intermediate inputs become cheaper. In
regards to final products, the cheaper trans-
port costs will lead to lower prices of prod-
ucts accepted by consumers. Cheaper ex-
port goods, intermediate goods and im-
ported final goods will lead to the increase
in demand for these goods (trade increas-
es), which in turn can create jobs and pro-
mote economic growth.

Quality of infrastructure is also im-
portance for building comparative advan-
tage. Yeaple and Golub (2002) suggest that
differences in the quality of public infra-
structure inter-countries can explain the
differences in the total factor productivity.
In addition, because each sector is different
in how it uses intensive services related to
infrastructure and in how dependent they
are on a good infrastructure, and the impact
of infrastructure quality on the total factor
productivity differs among sectors.

METHODS
Types and Sources of Data

The data used in this study include second-
ary data which were panel data from the 72
cross sections of the importing country of
origin of Indonesia and six time series dur-
ing the period of 2006 to 2011 which in-
cluded the volume of imports, cif fob, GDP
per capita, trade openness, and the index of
infrastructure quality.

The trade data were obtained from
the Central Bureau of Statistics based on
sea and air transportation modes from the
period of 2006-2011. The transportation
cost data referred to what Limao and Ve-
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nables (2001) conducted namely using ad
valorem of cif/fob for every mode of trans-
portation while the other variable, namely
GDP per capita was obtained from the
World Bank. The data on the quality of
overdl infrastructure including transporta-
tion infrastructure, telecommunications and
energy and infrastructure of transport
(roads, ports airports) were obtained from
Global Competiveness Report and World
Economic Forum, while the data of the
other infrastructure quality namely LSCI
(Linear Connectivity International Ship-
ping) was from obtained from the World
Bank.

Data AnalysisMethod

The data obtained were analyzed descrip-
tively and quantitatively. The descriptive
analysis described the profiles of sea and
air transport modes as well as the perfor-
mance of Indonesia’s bilateral trade based
on transportation mode whereas quantita-
tive analysis was used to see the impact of
the quality of infrastructure and cost bar-
riers to the import volume of Indonesia
The data processing method used in this
study was a regression using pooled data
with afixed impact model.

Models of Impact of Transportation Cost
Barriers on the Indonesia Bilateral
Trade

ln(Il-j,t) =

Bo + B1InTCij + InB,(GDPcap );; +
,83ln(GDP cap jt) +

Pslntradeopeness ;; +
PsLntradeopeness;; + ujjc Q)

where: ljj; = importing country i (impor-
ter/Indonesia) from country j (country of
origin of import/exporter) at t time; S,=
Constanta GDPcap;t (GDPcapj)=
GDP/capita of the country i(j) year t; trade
openness (j) = openness { (X+M)/GDP} of
country i(j) year t; u;jc = error term
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Models of Impact of Quality of Infra-
structure on Bilateral Trade of Indonesia

Model for seatransport mode is as follows:
ln(Il-j't) =

dy + 0, InTCij + 0,In(GDPcap);; +
dzln (GDPcapjt) +

d4lntradeopeness , +
65Lntrade0peness}.t + dgLnINFall;, +

67LnlINFall]t+ Wijkt (2)

ln(Il-j't) =

do + 0, InTCij + 0, In(GDPcap);; +

dzln (GDPcapjt) +

d4lntradeopeness,, +

65Lntrade0peness}.t + d6LnINFjln,, +

d7LnINFjin, +w
1

ln(Il-j,t) =

do + 0, InTCij + 0, In(GDPcap);; +

dzln (GDPcapjt) +

d4lntradeopeness,, +

65Lntrade0penessjt + 0¢LSCI;; +

O7LSClye +w,, (4)

®3)

jkt

In(l;;;) = 9o + 0, InTCij
+ d,In(GDPcap);;
+ 63ln(GDPcap]-t)
+ d4lntradeopeness;;
+ dsLntradeopeness;,
+ dgINFplbn;,
+ 67INFplb7’l]t + Wijkt

whereas Model for air transport mode is as
follows

ln(Il-j,t) = @y + d;In(GDPcap);; +

D,ln (GDPcap].t) +

@slntradeopeness,, +
®4Lntradeopenessjt + @sINFall ;+
@gINFall ;. + Vike (5)

In(l;;;) = @ + 0,In(GDPcap);; +
D,ln (GDPcapjt) +
@slntradeopeness,, +
(Z)4Lntradeopeness].t + @sINFjln, +

OsINFjlny, +v, (6)

ln(Il-j,t) = Q¢ + 0;In(GDPcap);; +
Q)zln(GDPcap]-t) +

@slntradeopeness;; +
@4Lntradeopeness;; + @sINFbndra;, +

@sINFbndraj, + Vijke )

where: INFalligy = infrastructure of the
whole countries of i and j; INFjlnigy = in-
frastructure of the country roads of i and j;
INFplbnyy = infrastructure of ports;
LCliyj) = level of connectivity of interna-
tional shipping of the countries of i and j;
INFbndrar) = infrastructure of ports of the
countries of i and |.

RESULTS

The results of the panel regression analysis
generally indicate that every explanatory
variable used consistently influences the
bilateral trade by mode of transportation
although the added variable does not affect
the amount of the diversity value (R?) of
each model, which has reached more than
98 percent. This indicates that the indepen-
dent variables used in the model can ex-
plain more than 98 percent of the diversity
of Indonesian imports using either sea or
air transport mode.

Impact of Transportation Mode-based
Trade Transportation Costs on the In-
donesian Imports

Calculation of transportation costs referred
to the study by Limao and Venables (2001)
in which the ratio between the values of
cost of insurance and freight (cif) and free
on board (fob). According to Limao and
Venables (2001), the costs of transportation
of international trade consist of four items.
Firstly, the costs of moving goods interna-
tionally (direct shipping), and secondly,
information cost (cost of identifying poten-
tial trading partners). Thirdly, the costs of
management and supervision, and lastly,
the cost of time.
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Table 3:The Impact of Transportation Costs on Indonesian Imports
Variables Sea Transportation M ode Air Transportation M ode
Coefficient Std Error Coefficient Std Error

LnTC -0.9985* * * 0.0366 -0.3724*** 0.0317

LnGDPcap 3.1265*%** 0.5145 5.6633*** 0.9488

LnGDPcap; -3.1015*** 0.5150 -5.5985% ** 0.9502

LnTradeOpeness; -3.4513*** 0.5228 -5.2115%** 0.9311

LnTradeOpeness; 2.1870*** 0.5204 4.5973*** 0.9353

C 15.3087*** 0.5886 13.2852* ** 1.0201

Adjusted R? 0.9914 0.9827

S.Eof Regresion 0.2498 0.3118

F- Statistic 660.4934 323.3011

Prob (F -statistic) 0.000000 0.000000

Fixed Impact (Cross Section)

Maximum 3.7754 (Kuwait) 5.6642 (Qatar)

Minimum -5.1176 (China) -8.396 (India)

Note: *** significant at the level of 1%, ** significant at the level of 5%, * significant at the level of 10%

When compared with the tariff that
has been thought to be the barriers for
trade, ad valorem of transport costs by sea
and air is relatively much higher. Thisisin
accordance with what was stated by Hum-
mels (2007). The growing trend of trade in
the context of Asian countries will be high-
er by reducing transportation costs than by
reducing tariffs. The estimation results of
the impact of transport costs on imports
Indonesian trade by sea and air transporta-
tion modes can be seen at Table 3. Table 3
shows that the transport costs of trade both
by sea and air transportation modes have a
negative impact on the volume of imports
of Indonesia, indicating that if the trade
transportation costs both by sea and air
transport modes are cheaper, the volume of
Indonesian imports will increase. The coef-
ficient value of transportation costs by sea
transportation mode is relatively larger than
that of the transportation by air. The results
are consistent with the results of the re-
search by Pomfret and Sourdin (2009)
showing that coefficient value of trade
transportation costs is relatively greater for
imports by sea transportation mode than
that of the air transportation mode. This is
related to the rea conditions in which more
than 95 percent (> 95%) of the volume of
Indonesian imports Indonesia is conducted

by sea transportation, only a small fraction
(about 1-4%) is performed by air transpor-
tation mode (Badan Pusat Statistik, 2011).

Traded goods by sea transportation
are generaly bulky like oil and petroleum
products, iron and iron ore, coal, and grain.
Based on the data from the Badan Pusat
Statistik (2011), the five categories with the
largest import values during the first half of
2011 were machinery and mechanical ap-
pliances, machinery and electrical ap-
pliances, iron and steel, motor vehicles and
their components, and organic chemicals.
Therole of these five categories on the total
of non-oil and gas imports amounted to
47.5 percent with a growth rate of 25.0 per-
cent.

Other explanatory variables thought
to affect the import volume of Indonesia
were the income per capita and trade open-
ness. The estimation results indicate that the
income per capita of the countriesinvolved in
trade (importers and exporters) has sgnifi-
cantly influentia on the volume traded. The
income per capita of Indonesia as the impor-
ter country has positively affected trade, indi-
cating that the higher the income per capita
income of the people of Indonesa is, the
higher the volume of imports will be. Based
on the group of goods utilization, for the total
of Indonesian imports, it is generaly domi-
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nated by imported raw materialdauxiliary
materials, followed by capitd goods and con-
sumption goods. When the coefficient value
between air and sea transportation modes was
compared, the coefficient of air transportation
was much greater. This means that if there
are changes income per capita in both im-
porting country (Indonesia) and exporting
country (the partner country of import ori-
gin), and changes in trade (import volume)
seen from the mode of transportation will be
grester in ar transportation mode. It is
thought to be related to the time delivery and
high vaue goods. The higher the income of
the people of the importing country, the faster
delivery time will be asked by them, although
the transport cost by air is relaively more
expensive.

Trade openness variable (trade open-
ness) of the importing origin country (expor-
ter) is significantly positive on trade, indicat-
ing that if trade is more open, export volume
of the importing origin country will be even
greater. However, for the importing country,
the openness will decrease its import volume.
Thus, for the importing country, the benefits
of this openness have not been able to be
used optimally. This is alegedly associated
with other determinants, which make the
trade benefits received not optimal. This is
reinforced by what was found from the re-
search results of Chen and Gupta (2006) and
Chang et a. (2009) who date that the posi-
tive impact of trade openness on economic
growth is determined by the conditions and
improvements on public infrastructure, fi-
nancid sector, quality of human capital, labor
market flexibility, as well as economic and
price stabilities. These improvements will
make trade openness take place effectively,
thus increasing the efficiency of the aloca
tion of the resources, alowing dissemination
of knowledge and technology, and encourag-
ing competition in domestic and international
markets. This openness variable is an indica
tor commonly used to see how well a country
isintegrated in the international market.

Impact of Barriers of Infrastructure
Quality on the Indonesian Import Vo-
lume by Modes of Transportation

In this research, in order to see the impact
of infrastructure on trade, the quality of the
infrastructure used was the quality of the
infrastructure from the Global Competi-
tiveness Report of 2006-2011, namely the
quality of overall infrastructure (including
transport infrastructure, telecommunica
tions, and energy) and the quality of indi-
vidual transport infrastructure, which in-
cludes qualities of road infrastructure, port
infrastructure, and air infrastructure, as well
as LSCI (Linear Connectivity International
Shipping). For sea transport mode (Table
4), the results of the analysis indicate that
the quality of infrastructure in the import-
ing country is significantly positive (o =
1%) affecting the volume, amounting to
0.1158. Thismeans that if the quality of the
overal infrastructure namely transport,
energy and communication of Indonesia as
the importing country becomes better, the
trade (Indonesian imports) will increase. To
further determine which type of quality of
transport infrastructure is more powerful,
the subsequent analysis was conducted to
analyze the extent to which the quality of
roads, ports airports, as well as LSCI is
influential on Indonesian imports.

The estimation results indicate that of
the three types of transport infrastructure ana-
lyzed, it can be seen that for sea transporta
tion mode, infrastructure quality of ports of
the importing country is relatively more in-
fluentid on Indonesa imports namey
0.1774. This is in accordance with Nordas
and Piermartini (2004) who date that of al
the qudities of infrastructure andyzed the
quality of port infrastructure has the greatest
impact on trade. The other infrastructure
quality variables that is the quality of roads
and LSCI of Indonesia as the importing
country were pogtively influentid namely
0.0815 and 0.0409 respectively. This indi-
cates that better quality of roads and more
connection with the network of internationa
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shipping will increase the volume of Indone-
San imports. Road infrastructure in Indonesia
has avitd rolein national transportation serv-
ing approximately 92 percent of passenger
transports and 90 percent of goods transports
on the existing road network (Directorate
Generd of Highways, 2010). For imported
goods, good qudlity of roads will gregtly as-
sst the smooth distribution of goods and ser-
vices from the port to the consumers.
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Linear Connectivity International
Shipping (LSCI) of Indonesia from 2004 to
2009 decreased by 1.3 percent from 25.9
(2004) to 25.7 (2009). While LSCI of other
ASEAN countries such as Malaysia, Thail-
and, Vietnam and the Philippines showed an
increase, with the greatest increase by Viet-
nam namely 13.9 percent (UNCTAD 2009).
This condition should be given attention
since LCSlI isinfluentia on Indonesian trade.

Table4: Impact of Infrastructure Quality in Import Volume of Indonesiac Sea Transport Mode

Variables Sea Transport M ode

All Infrastructure Roads L SCI Ports
LnTC -1.0156*** -1.0089*** -1.0088*** -1.0020***
Ln Gdpcap; 2.6333*** 2.6715%** 3.1044*** 2.6276***
Ln Gdpcap, 2.6013*** -2.6560*** -3.0684* ** -2.6415***
L ntradeopeness -3.5281*** -3.4545* ** -3.4471*** -3.4814***
Lntradeopeness 2.2675*** 2.1974*** 2.1677*** 2.2396***
INF, 0.1158*** 0.0815*** 0.0409*** 0.1774***
INF; -0.0223 0.0723*** -0.0027*** 0.0342
Constanta 14.7537*** 14.5172*** 14.3356*** 14.3783***
R? Adjusted 0.9896 0.9902 0.9895 0.9900
SE of Regression 0.2435 0.2450 0.2459 0.2455
F-Statistic 527.3939 564.4169 526.2692 550.3402
Prob (F-Stat) 0.000000 0.000000 0.000000 0.000000
Fixed Impact (Cross Section)
Maximum 3.5135 (Qatar) 3.5102 (Qatar)  3.8202 (Qatar) 3.5145 (Qatar)
Minimum -5.0303 (Cina) -49342 (Cina)  -4.9394 (India) -4.9521 (China)

Note: *** significant at the level of 1%, ** significant at the level of 5%, * significant at the level of 10%.

Table5: Impact of Infrastructure Quality on Indonesian Import Volume: Air Transport Mode

Air Transport Mode

Variables Infrastructure (All) Road Infrastructure Airport Infrastructure

LnTC -0.3560%** -0.3486*** -0.3855***
Ln Gdpcap 3.6652*** 3.7487*** 5.5697***
Ln Gdpcap, -3.5833*** -3.7195%** -5.2640***
L ntradeopeness -4.7450*** -4.6010*** -5.0332***
L ntradeopeness 4.1808*** 4.0460*** 4.3866* **
INF; 0.3674*** 0.3013*** -0.7637***
INF; -0.0879** -0.0141 0.0800
Constanta 10.7912%** 10.8942%** 15.4289***
R? Adjusted 0.9872 0.9843 0.9818
SE of Regression 0.2962 0.3014 0.3047
F-Statistic 427.8899 349.2376 299.7022
Prob (F-Stat) 0.000000 0.000000 0.000000
Cross Section (Intersep Country)

Maximum 5.0430 (Estonia) 4.8726 (Estonia) 5.6550 (Estonia)
Minimum -6.2574 (China) -6.1320 (India) -7.9272 (India)

Note: *** significant at the level of 1%, ** significant at the level of 5%, * significant at the level of 10%
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Similarly to the air transport mode,
the infrastructure quality of Indonesia as an
importing country, as a whole (transport
infrastructure, telecommunications, and
energy) also positively affects the trade,
that is equal to 0.3674. The results of the
analysis of the quality of individual trans-
port infrastructure show that the quality of
the road infrastructure in the importing
country has also a positive impact on trade,
while the airport quality of Indonesia as the
importing country has negativity impact on
trade. This means that better quality of air-
ports will reduce trade. This is presumably
related to the relatively few trade goods
transported by air; therefore, trade is ineffi-
cient. The traded goods traded transported
by ar are generaly special commodities
which are perishable or the buyers ask fast-
er delivery time.

Other variables that also affect In-
donesian trade by the air transportation
mode include the GDP per capita of the
importing country (Indonesia) and GDP per
capita of the exporting country (partners),
trade openness between Indonesian and the
exporting country. The influence of each of
these variables on the Indonesian interna-
tional trade by air transportation mode is
the same as those by sea transport mode.
However, the impact of each of these va
riablesto trade is greater by air than by sea.

The low quality of Indonesian infra-
structure is associated with the relatively
low budgets for infrastructure investment,
especially since the economic crisis of
1997/1998. Before the crisis, the allocation
of the infrastructure funding reached more
than 8 per cent of GDP; however, since the
crisis of 1997/1998, the amount of budget
has continued to decline. Although there
has been an increase in the budget, it does
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