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The thirty-two Landlocked Developing Countries (LLDCs) are listed by United Nations in the world.
Their hardness to transport international cargos is most often blamed for their slow economic growth. In-
ternational donors and various countries have conducted projects to improve various attributes of cross-
border corridors. Despite their progress achieved on many fronts, it is still unclear that the influential at-
tributes of corridors to increase its trade flow. Therefore, this study clarifies the attributes” change of cross-
border corridors, which have influence on their seaborne trade cargo flow growth. Those flows are between
most populated city of LLDC and the ports of their neighbor coastal countries. The empirical analysis with
fixed effect model is carried out using annual panel data from 2011 to 2015, covering the cross-border
corridors leading to 19 LLDCs. The attributes of each cross-border corridor are estimated based on publicly
available statistical data. Those attributes are chosen through literature reviews. The result reveals that some
attributes, such as Weighted mean applied tariff, Transit time, and Business costs of crime are statistically
significant. Their estimated coefficients suggest that those improvements should be associated with increase
the flow volume change. Regarding individual effects, which are constant each LLDC-specific character-
istic, it cannot be said that the number of border crossing and the distance to seaports of neighbor countries
have correlation with individual effects. The founded influential attributes of cross-border corridors, which
should be facilitate on a priority basis, would be a useful information for development donors and their
projects.

Key Words : Landlocked developing country, Cross-border corridor, Seaborne trade cargo, panel data
analysis, fixed-effect model
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1. INTRODUCTION

Landlockedness refers to the geographical situa-
tion of a country without direct access to the seab.
According to this definition, there are 44 landlocked
countries in the world2. Of these, the United Nations
lists 32 countries as landlocked developing countries
(LLDCs) 2 as shown in Table 1.

Fig.1 shows the ratio of GDP per capita of LLDCs
to that of world GDP per capita from 2005 to 2018.
LLDCs’ GDP per capita is increasing compared to
that of world, but still less than 50% of it.

The hardness to transport from and to LLDCs is

most often blamed for their slow economic growth.
That is partly because their geographical situation—
lack of direct access to the sea—makes their freight
transports with long way hauling on land, and multi-
ple clearances and trans-loading.

The special development needs of the LLDCs have
been globally recognized. A ministerial intergovern-
mental conference held in Almaty in 2003 agreed to
the Almaty Programme of Action (APoA) as a means
to pursue the commitment to address the special
needs of LLDCs?. In line with the APoA, the steps
undertaken by international organizations to assist

Table 1 Landlocked developing countries?



Africa Asia Europe
Botswana . Afghanistan _ North Macedonia
BurkinaFaso Bhutan Moldova
Burundi Kazakhstan
Central African Republic ~ Kyrgyz Republic - South america
Chad LaoPDR  Bolvia
Eswatini Mongolia Paraguay
Ethiopia . Nepal .
Llesotho Tajikistan Caucasus
Malawi Turkmenistan Armenia
Mali Uzbekistan Azerbaijan
Niger
Rwanda Africa 16 countries
South Sudan Asia 10 countries
Uganda Europe 2 countries
Zamba South america 2 countries
Zimbabwe Caucasus 2 countries
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Fig.1 The ratio of GDP per capita of LLDCs to
that of world GDP per capita®

LLDCs mostly relate to trade and transport issues?.
In spite of the progress achieved on many fronts
regarding LLDCs by those projects of international
donor and various countries, skepticism remains as to
the possibility of finding effective and comprehen-
sive solutions to the transport challenges. Thus, this
study clarifies the attributes of cross-border corri-
dors, which have great influence on their seaborne
trade flows through cross-border corridors. For this
objective, following procedures are taken in this
study. Firstly, relevant corridors’ attributes are de-
rived from a review of several previous studies and
make indexes for each LLDCs. Then the relation-
ships between the attributes of corridors and its
freight flow volume are analyzed with the regression
model. The founded influential attributes of cross
border corridors, which should be facilitate on a pri-
ority basis, would be a useful information for devel-
opment donors and their projects.
2. LITERATURE REVIEW
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Several studies on evaluation of cross-border cor-
ridor have been conducted and vary in the size of cor-
ridor considered, the methodology of evaluation and
the focus of the study.

Transakul et al. (2013)4 develop the trade facilita-
tion hierarchy. It is used for evaluating factors, which
influence on cross-border trade facilitation by multi-
criteria decision making approach called Analytic Hi-
erarchy Process. They assume that the most interme-
diary factors, which influence trade facilitation along
the economic corridor directly, were broadly classi-
fied as time, cost and complication of overall trading
processes. Those factors are affected by many sub
factors, including transparency, technology, policy
and infrastructure. They conduct the case study on the
East-West Economic Corridor in the Greater Mekong
Subregion with that evaluation and conclude the im-
portance of operational transparency.

Regarding the sub factors of Transakul et al.
(2013)4, some papers discuss more about influential
factors for development of corridors based on litera-
ture reviews and interviews conducted by them.
Those papers deal with issues and bottlenecks in eco-
nomic and transport corridor and development of
trade, logistics and transportation. Fraser and Notte-
boom (2014)% carries out a study to assess attractive-
ness of seaport-based transport corridors in South Af-
rica, defining three dimensions of corridor attractive-
ness, namely infrastructure and location, logistics ac-
tivities and corridor management. To assess attrac-
tiveness of seaport-based transport corridors, they at-
tempt to define attributes of attractiveness in the con-
text of resources and capacities. Witte et al. (2012)9
conducts a study on bottlenecks along transportation
networks in Europe and creates a conceptual frame-
work that categorizes bottlenecks into governance,
economic, spatial, and infrastructure. Though those
categories are created mainly for transportation bot-
tlenecks, the authors provided valuable perspective
on attributes of corridors. Furthermore, based on the
finding from the study, they also point out those bot-
tlenecks are not merely an issue of capacity in
transport infrastructure, but rather requiring consid-
eration of different dimensions such as transporta-
tion, spatial planning, environmental issues, eco-
nomic development and transnational governance.
Rodemann and Templar (2014)7 conducts a study on
intercontinental rail transport between Asia and Eu-
rope, through literature review and interview, identi-
fying enablers and inhibitors of an intercontinental
rail freight using the PESTLE framework and pro-
posing strategies to minimize inhibitors. Enablers for
rail transport highlighted in the study includes invest-
ment on transport infrastructure, transport capacity,
transport reliability, high security, intergovernmental



agreement, geography, climate, CO2 emission and
energy consumption.

Other papers compare the corridor with the alter-
native ones under their considerations, based on some
indicators of corridors’ attributes, which are similar
to the most intermediary factors of Transakul et al.
(2013)4. Moon et al. (2015)® make comparative
analysis of six selected transport routes, which in-
clude sea and land routes, between the Republic of
Korea and the Europe using the TOPSIS technique.
It uses both quantitative and qualitative factors in
analysis; quantitative factors included transport dis-
tance, time and cost, while qualitative factors covered
reliability, flexibility, frequency, information service
and safety. Regmi and Hanaoka (2012)9 evaluates a
much larger-scale cross-border land corridor con-
necting Incheon (Korea) to Yakatelnburg (West city
of Russia) by time-cost-distance approach, and high-
lighted the importance of improvement of hard and
soft infrastructure. Weigman and Janic (2019)19 pro-
poses the methodology for assessing performances of
supply chains served by long-distance intercontinen-
tal intermodal rail/road- and sea-shipping freight
transport corridor(s). The models of particular indi-
cators are applied according to “what-if” scenario ap-
proach to assessing performances of the long-dis-
tance intercontinental inland and maritime freight
transport corridors spreading between China and Eu-
rope in the scope of the “Silk Road Economic Belt”
and “A New Maritime Silk Road” policy initiative.
This methodology consists of the analytical models
of indicators of the operational, economic, environ-
mental and social performances of particular corri-
dors and corresponding supply chains assumed to be
dependent on the infrastructural and technical/tech-
nological capabilities.

Finally, Limetal. (2017)10 derives relevant factors
to be considered in the development of transit trade
corridors, in the context of policy-makers’ perspec-
tive, from a review of previous studies that addressed
closely related matters, including some papers men-
tioned above. This research has drawn eight underly-
ing factors affecting the design of a transit trade cor-
ridor: development and policy implications; safety,
security and political concerns; environmental pro-
tection; financing and investment; soft infrastructure;
hard infrastructure; geography and landscape; and
corridor performance.

From a comprehensive literature review, it is obvi-
ous that cross-border corridors have various attrib-
utes to be improved. Besides those improvements can
be done by diverse and multidimensional aspects,
covering political, economic, environmental, finan-
cial, and so on. But, there has been little research spe-
cifically focused on cross-border corridors of
LLDCs, and less so on attributes to be considered in
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the development of them. In other words, there is no
readily available literature that provides comprehen-
sive collection of relevant corridors’ attributes for
this research to directly adopt and utilize. Therefore,
under such constraints, this paper derived relevant
corridors’ attributes from a review of several previ-
ous studies that addressed closely related matters, in
particular those dealing with issues and bottlenecks
in cross-border corridor and development of trade, lo-
gistics and transportation.

3. METHDOLOGY

(1) Partner country and corridor selection

This study sets 19 LLDCs as research targets,
which are shown in Table 2. The other 13 LLDCs are
eliminated due to their lack of data source. Partner
countries of each LLDC are defined as the countries
that account for the top 80% of the LLDC's average
trade volume from 2010 to 2015. Then based on the
geographic location of partner country, the used sea
ports and cross-border corridors are assumed as also
shown in Table 2. All seaborne trade between the
LLDC and its trading partner is assumed to be equally
distributed to assumed ports. The 6-year average flow
volumes of each cross-border corridor for each
LLDC are calculated and its ratio among all corridors
of each LLDC are estimated as the flow volume ratio.
These ratios are shown in Table 2 and used for inde-
pendent variable setting.

(2) Panel data analysis with fixed model

To find the important attributes to facilitate cross-
border corridor, panel data analysis with Fixed-ef-
fects model is applied. Fixed effects regression is a
method that can provide unbiased estimates in this
situation, if certain assumptions are valid. This study
estimates an effect of causal variables change using
an annual panel dataset. This dataset consists of each
data’s difference from the previous year for 19
LLDCs from 2011 to 2015. Fixed effects estimation
builds on the error components linear model as fol-
lows,

A = BAX; + a; + € 1)

AXy = [AXirr Ao AXiek] )
where,

AY;, : Trade flow volume change of LLDC i

from year t-1 to year t
AX;, : Attributes change of LLDC i
from year t-1 to year t (1*K vector)

B : Estimated parameter (K*1 vector)

a; - Individual effect of LLDC i

€, - ldiosyncratic error

The «a; express LLDC-specific characteristics,



which do not change by year. This study deal several
LLDCs located on different continent inclusively,
thus this time-constant individual heterogeneity
should be considered.

Table 2 Target LLDCs and their corridors’ flow volume

ratio
Flow Flow
Loc  Cort Portcity  wlume LLDC Port Port city volume
country . country N
ratio ratio
Botswana South Africa Durban 050 LaoPDR Thailand LaemChabang  0.50

Namibia Walvis Bay 0.50 Vietnam  DaNang 0.50
Burundi  Kenya Mombasa 0.33  Mongolia  Russia St. Petersburg 0.33
Tanzania Daressaaan 033 Ru§sia Vladivostok 0.33
(Kobero) China Tianjin 0.33
Tanzania Daressalaam  0.33 Nepal India Kolkata 1.00
(Nyarabanda)
Chad Cameroon Douala 0.50 Armenia  Iran Bandar Abbas  0.72
Nigeria Lagos 0.50 Georgia  Poti 0.14
Eswatini Mozambique Maputo 1.00 Russia St. Petersburg  0.14
Lesotho  South Africa  Durban 1.00  Azerbaijan Iran Bandar Abbas  0.60
Malawi  South Africa  Durban 0.25 Georgia  Poti 0.14
Mozambique  Beira 0.25 Turkey  Istanbul 0.14
Mozambique  Nacala 0.25 Russia St. Petersburg ~ 0.11
Tanzania Daressalaam  0.25
Rwanda Kenya M ombasa 0.50 North Greece  Thessaloniki 0.50
Tanzania Daressalaam  0.50 ~ Macedonia Albania  Durrés 0.50
Uganda  Kenya Mombasa 050 Moldova  Ukraine  Odesa 0.33
Tanzania Daressalaam  0.50 Romania  Constanta 0.33
Zambia  South Africa Durban 0.20 Bulgaria  Varna 0.33
(Harare)
South Africa Durban 0.20 Bolivia Chile Arica 0.09
(Bulawayo) Chile Antofagasta 0.09
Mozambigque 0.20 Brazil Santos 0.73
(Chirundu) Peru Matarani 0.09
Mozambigque 0.20 Paraguay  Argentina Buenos Aires 0.50
(Bulawayo) Brazil Paranagua 0.50
Tanzania Daressalaam  0.20
Zimbabwe South Africa Durban 0.50  (): passed city of the corridor.
Mozambique  Beira 0.50  Not all of them are the cities of port country.

(3) Variable selection

To capture the flow volume [Metric ton] on cross-
border corridor, the World Trade Service (WTS) data
provided by IHS Global Insight!2 are used. This da-
taset is classified by mode such as Airborne, Sea-
borne and Overland/other. | assume that all seaborne
trade freights from and to a LLDC are transported

through the cross-border corridors between most
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populated city in a LLDC and sea ports in its neigh-
bor coastal country. However, the trade volume of
crude oil, natural gas, petroleum gases, gaseous hy-
drocarbons, and refined petroleum products are ex-
cluded, due to those are often transported through
pipelines.

In this study, 16 independent variables classified
into 6 groups are prepared as shown in Table 3.
Those variables are once calculated by the cross-bor-
der corridor from the data source, xix and then are
flow volume weighted for each LLDC, Xy with the
estimated flow volume ratios.

Xiu 1S the weighted mean applied tariff, that is the
average of effectively applied rates weighted by the
product import shares corresponding to each partner
country. This study uses this index of LLDC as it is
for indicate the level of domestic market access in
LLDC. Data is derived from World Development In-
dicator (WDI)3.

Independent variables Xiw to Xis indicate the effi-
ciency and transparency of administration and are be-
longing to second group of independent variables.
Burden of customs procedure, Xi measures business
executives' perceptions of their country's efficiency
of customs procedures. In this analysis, the original
data of passed country are number of emigration and
immigration weighted averaged and used as the indi-
cator of its corridor. Xis to Xis are obtained from the
World Bank Doing Business (DB) database?3). It

measures the number of documents, cost (excluding
tariffs) and time, respectively, associated with ex-
porting and importing a standardized cargo of goods
by sea transport. For exporting goods, official proce-
dures start from packing the goods into the container
at the warehouse to their departure from the port of

exit and includes processes at the inland border post.

Table 3 Independent variables

Data contents of independent variables Unit Expected sign Source
Domestic market access _ x;ry Weighted mean applied tarift [l = WDl
Xirz  Burden of customs procedures  Categorical [1: worst - 7:best]  +  EOS
Efficiency and Xir3  Number of document [number] — DB
transparency of Xijrq Cost [USD per container deflated] — DB
administration Xips Time [days] - DB
Xjr Irregular payments and bribes Categorical [1: worst - 7: best] + EOS
Availability and quality Xi7 Quality of railroad infrastructure  Categorical [1: worst - 7:best]  +  EOS
of Xigg Quality of port infrastructure  Categorical [1: worst - 7:best]  +  EOS
transport infrastructure  x;.,  Quality of roads Categorical [1: worst - 7: best] + EOS
Operating environment Xjr10 Business costs of crime and violence Catcgonjcal [1: worst - 7: best] + EOS
X;r11 Business costs of terrorism Categorical [1: worst - 7: best] + EOS
Other X;r12 Prevalence of trade barriers Categorical [1: worst - 7: best] + EOS
, Xz LLDCGDP feumrentUSD] 4+ WDI
Typical (;_ontcnts Xit14 Partner countries GDP [feurrent USD] Wt WDI |
Gravit(;f model X;r15 LLDC population [number] + WDI
Xir1e Partner countries population [number] + WDI



However, the time and cost for sea transport are ex-
cluded. All the necessary documents required from
the trader to export the goods across the border are
also recorded. Xis is used to express the extend of un-
documented extra payments or bribes connected with
imports and exports; public utilities; annual tax pay-
ments; awarding of public contracts and licenses; ob-
taining favorable judicial decisions.

Third group is Availability and quality of transport
infrastructure. Xiz to Xiw represent the business exec-
utives' perceptions of the quality of railroad, seaport,
roads, individually. Each data source evaluates infra-
structure level as whole country scale, thus the index
of railroad and roads are converted to the distance
weighted average. While that of seaport is the data of
their port country as it is.

Forth group is operating environment especially

focused on risk of accidents. Xiuo expresses the busi-
ness executives' perceptions of the cost for the inci-
dence of crime and violence and X1 expresses that
for terrorism.
For the index of other prevalence of trade barriers
such as health and product standards, technical and
labeling requirements, Xiu> is settled based on the
business executives' perceptions. The data of first to
forth group, excluding Xits to Xis, are calculated based
on World Economic Forum’s Executive Opinion Sur-
vey (EOS) 4.

Finally, typical contents of gravity model, which
are GDP and population of both of LLDC and partner
county, are also included this model for ensuring the
model’s reliability. Those data are derived from
World Development Indicator?.

@ e» e o Flow volume
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2010 2011 2012 2013 2014 2015 15

X16

Fig. 2 The average change ratio of each variable
(Base year: latest available year of each country)
Fig.2 shows the average change ratio based on each
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variable in 2015. However, Nepal has lacks of the Xy
in 2014 and 2015. Thus those rates are calculated by
the data of latest available year basis. Seaborne trade
flow volume is gradually increased by 2014. Several
variables, such as Xiw, Xits, Xitw, Xit4, Xits, and Xiue are
increased during this 6 year periods, while others are
decreased, in terms of 19 LLDCs’ average.

(4) Variance inflation factor

The variance inflation factor (VIF) is an indicator
of the effect that the other independent variables have
on the standard error of a regression coefficients).
This values also indicate a degree of multicollinearity
among the independent variables. This factor score is

calculated as equation 3.
1
ViFy = 1-RZ (3)

Here, R,% is the amount of a selected independent var-
iable 4Xi« that is explained by all of the other inde-
pendent variables in the regression model. In this pro-
cess, the selected independent variable is made a de-
pendent variable predicted by all the other remaining
independent variables. Large VIF values indicate a
high degree of multicollinearity among the independ-
ent variables. A common cutoff threshold is a VIF
value of 1015,

VIFs of each independent variable is calculated as
shown Table 4. It shows that VIFs of 4Xiu and AXis
have large VIF and almost same as the threshold 10
(the column A of Table 4). Removing 4Xis reduces
the VIF and all of them are less than 2 as shown in
the column B. This implies that these parameters can
have unreliable regression coefficients. Thus, the da-
taset excluding AXis is used in following analysis.

Table 4 Variance inflation factor

A B
AXiw 179 1.79

Weighted mean applied tariff
AXiz 1.08 1.07 Burden of customs procedures
AXis  1.62 1.62 Number of document

AXia 890 1.05 Cost

AXis  9.05

AXwe 114 1.12
AXwr 117 1.16
AXiws 112 1.18
AXio 118 1.56
AXio 1.56 1.56
AXwa 115 1.14
AXi2 114 1.13
AXis 1.14 1.13
AXia 1.69 1.67
AXis 155 1.51
AXie 1.24 1.23

Time

Irregular payments and bribes

Quality of railroad infrastructure

Quality of port infrastructure

Quality of roads

Business costs of crime and violence

Business costs of terrorism

Prevalence of trade barriers
LLDC GDP

Partner countries GDP
LLDC population

Partner countries population

4. RESULT AND DISCUSSION



(1) Regression analysis

Table 5 summarizes the estimation result of the
model achieved through the above process of select-
ing explanatory variables. The result of the p-value of
each individual effect suggest that the fixed effect
model is significantly favored over the pooled model
(Table 7). R? and Adjusted R? is 0.77 and 0.58,
which show acceptable fitness of the model.

Table 5 Estimation results
Estimate P-value
AXiu -5.48E+04 0.002** Weighted mean applied tariff
AXis -5.14E+04 0.000***Time
AXino 5.39E+05 0.082. Business costs of crime &violence
AXinz 8.80E-05 0.000***LLDC GDP
AXie -6.87E+05 0.258  Burden of customs procedures

AXis  7.55E+04 0.638  Number of document

AXis 1.17E+05 0.775  Irregular payments & bribes
AXiz  1.37E+05 0.802  Quality of railroad infrastructure
AXis 1.00E+06 0.105  Quality of port infrastructure

AXiy  4.37E+05 0.499
AXin1 -7.19E+04 0.805
AXinz 4.07E+05 0.294
AXins -1.40E+00 0.264
AXina -1.07E-07 0.039*
AXine -2.96E-01 0.028*

Quality of roads

Business costs of terrorism
Prevalence of trade barriers
LLDC population

Partner countries GDP
Partner countries population

R?:0.77, Adjusted R?: 0.58,
Sample size: 75 (19 LLDCs, 2011-2015)
**%: p-value < 0.001, **: p-value < 0.01,
*: p-value < 0.05, .: p-value < 0.1

Some estimated coefficients show significant ef-
fects with expected signs on the trade flow as shown
in Table 3. AXiu: Weighted mean applied tariff, AXis:
Time, AXiuo: Business costs of crime and violence,
and 4Xius: LLDC GDP are statistically significant at
least the ten percent level. This result suggests that
one unit of improvements of those attribute change
(all else constant) increase the trade through cross-
border corridors 54,800 MT, 51,400MT,
539,000MT, and 8.80*10°MT, individually. Thus,
the regional integration for reducing tariff and the
measurements to reduce transit time and ensure the
safety on cross-border corridors is effective for its
seaborne trade growth.

Other independent variables, such as 4Xiw: Burden
of customs procedures, AXis: Number of document,
AXie: Irregular payments and bribes, AXi7: Quality of
railroad infrastructure, 4Xis: Quality of port infra-
structure, AXiw: Quality of roads, AXiui: Business
costs of terrorism, 4Xiu»: Prevalence of trade barriers,
and 4Xius: LLDC population, do not statistically sig-
nificant even at the level of ten percent. This suggests
that the changes of those variable does not enough to
stimulate the flow volume change during the analysis
period on the whole targeted LLDCs.
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Finally, remaining independent variables, such as
AXina and AXius: partner countries GDP and popula-
tion, are statistically significant at the five percent
level. However, those sighs are not what | expected.
The possible cause of this result is the definition of
trading partner country. In this study, trading partner
country is defined as the country with an average
trade volume of top 80 % from 2010 to 2015. Table
6 shows the number of LLDCs whose change of as-
sumed trade partner country share is increase or de-
crease. From this table, more than half of samples re-
duce their trade share between assumed trading part-
ner countries. It means a large number of LLDCs in-
crease the share of not assumed trade partner coun-
tries in this year and their trade partners are made
more diverse. Thus, partner countries’ GDP and pop-
ulation may be relatively decreased.

Table 6 The number of samples by their change of
assumed trade partner country share

Increase  Decrease Total
2011 7 12 19
2012 10 9 19
2013 11 8 19
2014 8 11 19
2015 7 12 19
Total 43 52 95

(2) Individual effects

Estimated individual effects are shown in Table 6.
It can be seen that most of the top countries belong to
Africa. Those countries have some country specific
characteristics to increase the difference from previ-
ous flow volume besides time varying attributes.

Table 7 Estimated individual effects

p-value
Zimbabwe 17.5 0.025 *
Malawi 11.3 0.019 *
Moldova 111 0.025 *
Paraguay 10.6 0.018 *
Uganda 10.5 0.016 *
Rwanda 9.75 0.022 *
Burundi 9.50 0.021 *
Azerbaijan 8.39 0.026 *
Botswana 8.38 0.026 *
Zambia 7.80 0.017 *
Lao PDR 7.73 0.015 *
Chad 7.43 0.032 *
Eswatini 6.42 0.048 *
Nepal 5.35 0.013 *
Bolivia 459 0.009 **
North Macedonia 4.19 0.031 *
Mongolia 3.46 0.022 *
Armenia 3.23 0.029 *
Lesotho 3.16 0.039 *

Bold: African country, **: p-value < 0.01, *: p-value < 0.05
There are two possible causes from my variables
setting. They are the number of border crossing and



the distance to seaports of neighbor countries. It is
because both of cross-border corridors and its flow
volume ratio are assumed not change by year, thus
those variables can be time-constant individual heter-
ogeneity or individual effects of this model. Fig.3 and
Fig.4 shows their scatter plots with individual effect,
individually. Test for no correlation of both of them
are conducted as shown in Table 8. It shows both of
them do not have correlation at even ten percent
level. Thus it cannot be said that the corridor length
and number of border crossing have correlation with
individual effect.

20,0 [Mil. MT]

°
15.0

L] [
10.0 ‘e
° [ ] ° o [ ]
°
50 % * o °
0.0 [km]

0 1000 2000 3000 4000

Fig.3 Individual effects and flow volume weighted
average of corridor length

20.0 [Mil. MT]
°
15.0
°
1008 e ° °
5.0
0.0 [times]
1 1.2 14 1.6 1.8

Fig.4 Individual effects and flow volume weighted
average of number of border crossing

Table 8 Test for no correlation
Flow volume weighted average of p-value
corridor length 0.62
number of border crossing 0.40

5. CONCLUSION

This study was conducted panel data analysis with
fixed effect model to clarify the relationship between
the seaborne trade volume change from landlocked
developing countries and the change of cross-border
corridors’ attributes in all over the world. The dataset
is constructed based on the indicators and indexes
published by international organizations for the years
2010-2015. The model consists of each data’s differ-
ence from that of previous year, including cross-bor-
der corridor specific attributes from literature re-
views.

The result reveal that some attributes, such as
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Weighted mean applied tariff, Transit time, and Busi-
ness costs of crime and violence are statistically sig-
nificant. Their estimated coefficients suggest that a
reduce of Weighted mean applied tariff and transit
time and Business costs of crime and violence (all
else constant) should be associated with increase the
flow volume change. The other statistically signifi-
cant independent variables are trade partner coun-
tries” GDP and population. However, those sigh does
not show expected signs. The possible cause of this
results is the ratio of trade volume of assumed partner
countries out of real whole trade may be relatively
decreased in many samples. Other independent vari-
ables are not statistically significant. This suggests
that the changes of those variable does not enough to
stimulate the flow volume during the analysis period.

Regarding individual effect, which is constant
LLDC-specific characteristics, this study checked the
coefficients with both of the number of border cross-
ing and the distance to seaports of neighbor courtiers.
Based on this analysis, it cannot be said that each of
them have correlation with individual effects. The
founded influential attributes of cross-border corri-
dors, which should be facilitate on a priority basis,
would be a useful information for development do-
nors and their projects.
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