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Introduction 
 1． Overview of the Study 

  1-1 Background of the Study 

The Indo-Pacific region, the target territory of this project study (hereinafter, the 
“Study”), is a collective term that encompasses the fast-growing Asia region and the 
emerging African region with huge potential for economic growth. At the 2016 Tokyo 
International Conference on African Development (TICAD VI), the Japanese 
Government announced its Free and Open Indo-Pacific (FOIP) Strategy, which drew 
attention to Indo-Pacific as a region that can achieve high growth as a connected whole 
by promoting free trade and infrastructure investment to enhance economic 
connectivity. 

To facilitate stable economic growth of each country within the region, it is essential 
to develop the basic logistics infrastructure, such as ports, harbors, roads, and railways. 
However, since separate efforts of individual countries can only generate limited 
effects, partnerships and concerted efforts of neighboring countries and regions, in 
addition to infrastructure development by individual states, are needed to develop 
cross-border corridors, etc. to further expand and accelerate the growth of the whole 
region. To this effect, formulation of an effective logistics strategy from a global and 
long-term perspective is urgently called for.  

However, studies thus far have only projected future demands or analyzed the 
feasibility of individual projects for developing logistics infrastructure facilities or 
corridors. Accordingly, no consistent data is available to determine the outlook of 
global economy and trade volume or the various effects of infrastructure development 
on a regional scale.  

Against this backdrop, JICA, prior to this Study, conducted a project study in 2017 
(hereinafter, the “1st Year Study”) to analyze various factors that could affect the 
international logistics strategy for the Indo-Pacific region, including India and the 
Sub-Saharan Africa where long-term future growth is expected due to population 
bonus. The 1st Year Study adopted the scenario planning method to create two 
scenarios representing a broad range of situations that take into account the high 
uncertainty of modern society. 
 

  1-2 Objective of the Study 

This Study attempts to quantitatively project the trade trends in the Indo-Pacific 
region in 2040 by envisioning the future of global logistics in the region taking a 
wholistic approach to propose a group of transport infrastructure projects that are 
consistent throughout the region.  
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 2． Methodology 

In this Study, several scenarios are first set, based on the prediction by the year 2040. 
The global trade trend is then analyzed with GTAP (Global Trade Analysis Project), 
which is a general applied equilibrium model. The model comprehensively 
incorporates economic structures or trade conditions of the 40 target countries and 
regions in the Indo-Pacific Region, and elsewhere around the world. 

The results gained by GTAP model is subsequently inputted into the Intermodal 
Global Logistics Model (hereinafter referred to as Logistics Model), developed by The 
University of Tokyo Associate Professor Shibasaki et al. Hence using the Model, the 
future logistics infrastructure is analyzed chiefly for nations along the eastern coast 
of Africa and landlocked nations. 

 

 

F igure  1  S tudy  Procedure  
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Outline of Outputs of 1st Year Study 
 

In prior to undertaking the Study, the outputs of the 1st Year Study were outlined as 
follows. 

 

 1． Background and objectives 

The background and objective of the 1st Year Study are as follows: 
 
Background 
 Since the 2000s, the international economy has undergone dramatic changes 

including the advancement of globalization, and emergence of new economic 
powers such as China and India. It is projected that the gravity center of global 
economy would continue its shift towards the Indo-Pacific region. 

 This calls for the necessity for formulation of a long-term logistics strategy for 
the Indo-Pacific region, including corridor development in East African coastal 
countries, West Asia, South Asia, and other regions that comprise the Indo-
Pacific. 

 It also requires projection of future scenarios which considers uncertainties in 
a broad range of variables that can affect global economy and trade. 

Objective 
 To address the above needs, this Study attempts to quantitatively project the 

trade trends in the Indo-Pacific region for 2030 and beyond, envisioning the 
future of global logistics in the region from a wholistic approach to propose a 
group of potential transport infrastructure projects for the region that are 
consistent to the projection. 

 The 1st Year Study adopted the scenario-planning method, one of the techniques 
to examine multiple possibilities of future developments, to analyze various 
factors that could affect international logistics infrastructure in the Indo-Pacific 
region. Two scenarios that represent a broad range of possible situations were 
thus developed. 
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 2． Scenarios devised in 1st year Study 

  2-1 Scenarios and description 

The two scenarios that were devised and configured for this Study is as follows: 
 
I. Senario-1: African corridor development realized under loose trade bloc. 
 In this scenario, a coordinated free trade system is established based on the 

following assumptions: three Mega-FTAs currently under negotiation (TPP, 
TTI, and RCEP) will take effect; the One Belt One Road will become public 
goods; and multinational giant corporations will carry out their responsibilities 
for respecting human rights and protecting the environment. 

 In Africa, intra-regional trade is vitalized due to the ratification of the African 
Continental Free Trade Agreement (AfCFTA) covering the entire continent, and 
growth is achieved at a faster pace than the global average due to the 
development of well-balanced and dispersed multi-polar corridors.  

II. Senario-2: African corridor development fails under loose trade bloc. 
 In this scenario, a coordinated free trade system is established under Mega-

FTAs, as is the case with Scenario-1.  
 In Africa, however, industry would be formed in a way that intra-regional 

import/ export would be limited, and AfCFTA does not take place due to conflict 
of interest among the countries in the region, creating a situation where 
economic development becomes overly dependent on extra-regional imports 
and consumption in metropolitan areas. 
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  2-2 Assumption for the two scenarios 

Provided below are detailed descriptions of the above two scenarios. 
 

Table  1-1  Major  scenar ios  presented  by  the  1s t  Year  S tudy  

Item Scenario Description 

Population Common 

 Population in 2050 reaches 9.8 billion globally, 1.36 
billion in China, 1.66 billion in India, and 800 million 
in ASEAN.  

GDP 

Common 

 Global GDP grows at an average annual rate of 2.6%.  
 Global GDP share in 2050: China (20%), India (15%), 

USA (12%), EU27 (9%) 

S1 
 Africa grows at an average annual rate of 6.6 – 5.7% 

(high case) 

S2 
 Africa grows at an average annual rate of 4.0 – 3.6% 

(low case) 

Expansion of 
free trade 

Common 

 More Mega-FTAs are created to complement WTO. 
Horizonal international specialization progresses 
further in each area. Intra-regional trade becomes 
relatively dominant (TPP, TTIP, RCEP, etc.) 

S1 

 Investment under China’s One Belt One Road 
initiative contributes to the development of India and 
African countries. 

 Economic integration within the African continent 
progresses due to CFTA. 

 Quality growth is achieved as a result of developing 
corridors in Africa. 

S2 

 Investment under One Belt One Road initiative does 
not contribute to Africa’s quality growth (it only 
accelerates over dependence on extra-regional imports 
and consumption in metropolitan areas).  

 CFTA is not reached (due to conflict of interest within 
the African continent). 

Global trade 

Common 
 Global trade increases at a similar pace to GDP (even 

trade).  

S1 

 Trade volume within African region grows faster than 
GDP due to expanding intra-African trade under CFTA 
(fast trade). 

S2  Intra-African trade, as is the case with global trade, 
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Item Scenario Description 
increases at a similar pace to GDP (even trade). 

Realization 
of 

responsible 
SCs 

Common 
 Responsible supply chains (SCs) are realized for the 

most part due to creation of Mega-FTAs, etc. 

Widening of 
disparities 

S1 

 Quality growth is mostly accomplished worldwide, 
decreasing disparity in GDP per capita. 

 Disparity shrinks at a faster pace in Africa, where 
disparity is greater, than the global average.  

S2 

 Africa’s external negotiating power is insufficient due 
to the failure of CFTA. 

 Disparities among regions and countries widen due to 
the progress of advanced horizontal international 
specialization by multinational giants.  

 Africa’s disparity in GDP per capita expands to a 
moderate level. 

Foodstuff 

Common 

 Food demand per capita of developed and semi-
developed countries in 2050 decreases to 90% of that 
in 2010, whereas that of developing countries in 2050 
increases slightly to 102% of the 2010 figure. 

 In other words, food demand in 2050 increases 1.55 
and 2.06 times the 2010 demand worldwide and in 
developing countries, respectively while food loss 
gradually decreases in developed countries. 

 Global food demand is satisfied due to improved 
productivity (crop yield increases at an annual rate of 
1.0% to reach 1.5 times that of 2010 in 2050).  

S1 

 Green Revolution successfully takes place in Africa, 
enabling stable food supply (food self-sufficiency 
increases while transport infrastructure develops 
within the region). 

S2 

 Green Revolution does not take root in Africa. Extra-
regional imports of food increase (based on MAFF’s 
projection).  

Energy Common 

 Global energy consumption in 2050 becomes 1.5 
greater than that of 2015.  

 Energy consumption in developing countries decreases 
slightly while that in non-OECD countries increases at 
an annual rate of 1.6% (approx. 1.75 times). Increase 
is particularly notable in China, India, and ASEAN 
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Item Scenario Description 
countries, as well as in Middle East, North Africa, and 
Sub-Saharan Africa (due to population and economic 
growth). 

 79% of energy demand is satisfied by fossil fuels (30% 
petroleum, 26% natural gas, and 23% coal) and the 
remaining 21% by other fuels. There is no depletion of 
resources. 

 Production of fossil fuels in 2050 increases to 1.35 
times that of 2015 (at an annual rate of 0.9%) for 
petroleum, 1.76 times (1.6%) for natural gas, and 1.18 
times (0.5%) for coal. However, if conversion to 
electric cars and other ZEVs accelerates, petroleum 
demand will be about 99% of that in 2015. 

Consumer 
awareness 

Common  While over-consumerism accelerates due to increased 
income, the “sustainable consumption” concept 
gradually gains awareness and popularity toward the 
achievement of SDGs (reaching a halfway point). 

Technological 
innovation 

Common  Productivity of horticulture, livestock farming, and 
fisheries, as well as storage/transport technologies, 
continue to improve and become more sophisticated. 

 Super-large container ships (40,000 TEU class) will 
not emerge (They will stay at the current 20,000 TEU 
level due to navigation restrictions in the Suez Canal 
and the Straits of Malacca).  

Climate 
change risk 

Common  International horizontal specialization progresses 
under a loose trade bloc. Stable economic growth is 
achieved while maintaining the supply-demand 
balance of food and energy.  

 Climate change risk equivalent to a medium 
stabilizing scenario (RCP4.5) as a result of certain 
mitigation measures is assumed. 

Risk of war, 
conflict, and 

terrorism  
 

S1  The risk of war, conflict, and terrorism remains “low” 
due to formation of a loose trade bloc.  

S2  While international horizontal specialization 
progresses based on comparative advantage under a 
loose trade bloc, corridor development fails.  

 Multinational giants accumulate wealth by leading the 
trade market while nations and citizens are deprived 



- 8 - 

Item Scenario Description 
of their fair shares, posing a “high risk” for conflict 
and terrorism. 

Impact on 
global 

logistics 

Common  Global trade increases at a similar level to GDP (even 
trade).  

 Size of large container vessels remains at the current 
20,000TEU level. 

 Two types of ocean freight networks (hub-and-spoke 
and point-to-point) develop at multiple levels. 

 Medium to small container ships (4,000TEU – 
8,000TEU) are predominant in the Intra-Asia trade. 

 Advancement of international horizontal 
specialization heightens the importance of warehouse 
facilities as storage and inland gateways.  

 Transshipment services via hub ports in Asia, Sub-
Saharan Africa, and Islamic region (Port of Colombo, 
Port Luis, Port Salalah, and Port Mombasa) are 
prevalent. 
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Infrastructure Development in the Indo-Pacific Region 
 
The related development plans and masterplans of logistics infrastructure were 

reviewed in order to collect information to develop a viable analysis case for 
Intermodal Global Logistic Model aimed at simulating freight transport. 
 

 1． Overview of Economic Corridors 

・  Figure 2-1 shows the economic corridors which are located in the target 
countries for the Study. Maputo Corridor, North-South Corridor, Dar es 
Salaam Corrido, Beira Corridor, Nacala Corridor, Trans-Caprivi Corridor, 
Trans-Kalahari Corridor, and Lobito Corridor are the major corridors in 
eastern and southern Africa regions. 

・  Further, parts of the Nacala Corridor, Djibouti Corridor, and East Africa 
Northern Corridor were included in the five priority areas for Africa 
economic corridor development assistance at TICAD V, held in 
Yokohama in 2013 by the Japanese government. 
 

 

Source: Prepared by the Study Team (Background map: Open Street Map) 

Figure  2-1  Map of  Corr idor  P lan  Locat ions 
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 2． Logistics Infrastructure Development Plans by Sector 

・  Information regarding the logistics infrastructure including ports, roads, 
railways, inland water transport, and dry ports were collected and 
reviewed. 

・  Figure 2-2 shows the location of ports whose development plan were 
reviewed 

 

 

Source: Prepared by the Study Team (Background map: Open Street Map) 

Figure  2-2  Locat ion  of  reviewed por t s  
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GTAP Model Analysis 
 
For the economic analysis, several scenarios are first set, based on the prediction by 

the year 2040. The global trade trend is then analyzed with GTAP (Global Trade 
Analysis Project), which is a general applied equilibrium model. The model 
comprehensively incorporates economic structures or trade conditions of the 40 target 
countries and regions in the Indo-Pacific Region, and elsewhere around the world. 

 

 1． Initial Setting for Model Analysis 

  1-1 Country/Region Classifications 

The 140 countries and regions of the GTAP9 Data Base are consolidated into the 31 
countries and regions in the GTAP Model analysis for the Study. 

The Study focuses on global logistics in the Indo-Pacific; therefore, countries in East 
Africa and South Asia that border the Indian Ocean are the targets of the analysis, and 
are treated as individual countries. Countries in other regions are consolidated into 
regional units, with each treated as a hypothetical country in the GTAP Model. 

 

 
F igure  3-1  Image of  GTAP Model  Count ry /Region  Class i f ica t ion 

 

  1-2 Industry Classifications 

The GTAP9 Data Base used for the Study contains 57 different industrial sectors 
(goods) that are aggregated into the following 10 industrial sectors for the GTAP 
Model for the Study. 
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Based on the assumption that analysis on bulk freight transport is conducted 
separately, primary resource industries that involve a lot of bulk cargo are subdivided 
to the highest degree. Conversely, given that the main purpose of the Study is to gain 
a full understanding of trends in international trade, non-tradable goods are aggregated 
into the “10. Services” sector. 

 

Table  3-1  Set t ings  for  Indus t r ia l  Sec tors  (goods)  

A g g r e g a t e d  s e c t o r s  O r i g i n a l  s e c t o r s  c o d e  
1 .  A g r i c u l t u r e  ( a g r i c u l t u r e ,  
f o r e s t r y,  a n d  f i s h e r i e s )  

P D R ,  W H T,  G R O,  V _ F,  O S D ,  C _ B ,  P F B ,  O C R ,  C T L ,  
O A P,  R M K ,  W O L ,  F R S ,  F S H  

2 .  C o a l  C O A  
3 .  O i l  ( c r u d e  o i l )  O I L  
4 .  G a s  ( L N G )  G A S  
5 .  M i n e r a l s  ( m i n i n g )  O M N  
6 .  C o n s u m p t i o n  g o o d s  
( c o n s u m e r  g o o d s )  

C MT,  O MT,  V O L ,  M I L ,  P C R ,  S G R ,  O F D ,  B _ T,  T E X,  
WA P,  L E A ,  L U M,  O M F  

7 .  I n d u s t r i a l  ma t e r i a l s  
( i n d u s t r i a l  i n p u t  g o o d s )  P P P,  P _ C ,  C R P,  N M M ,  I _ S ,  N F M ,  F M P  

8 .  M o t o r  v e h i c l e s  
( a u t o m o b i l e s )  M V H  

9 .  P r o c e s s i n g / A s s e m b l i n g s  
( i n d u s t r i a l  
m a c h i n e r y / a s s e m b l y )  

O T N,  E L E ,  O M E  

1 0 .  S e r v i c e s  ( o t h e r  s e r v i c e s )  I n d u s t r i a l  s e c t o r s  o t h e r  t h a n  t h e  a b o v e  

 

  1-3 Analysis Period and Point of Time 

For analysis, the base year is 2011—the base year of GTAP9—and the target years 
are set at 2016, 2020, 2025, 2030, 2035, and 2040. 

The base year of the logistics model is 2016; setting 2016 as an analysis section 
aligns the results of the calculations, which are used as input data for the logistics 
model, with the assumptions of the logistics model. 
 

 2． Scenario Configuration 

In the GTAP Model, scenario-based shocks are applied to the exogenous variables, 
and the impacts on endogenous variables are analyzed with and without the shocks. 

In the Study, the future scenario resulting from 1st Year Study is the basis for setting 
the baseline scenario and two long-term scenarios: the “Africa Economic Corridor 
Development Success Scenario”; and the “Africa Economic Corridor Development 
Failure Scenario”. 

It is worth noting that the results of 1st Year Study contain parts that are conceptual, 
and parts that do not fully consider the calculation possibilities of the GTAP Model. 
Therefore, in this research, the details of each scenario—specifically, the settings in 
the GTAP Model—are defined. Outlines of each scenario are as follows. 
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Table  3-2(1)  Scenar io  Conf igura t ion  (Popula t ion)  
1. Population (1st Year Study results) 
All scenarios: Population in 2050 reaches 9.8 billion globally, 1.36 billion in China, 

1.66 billion in India, and 800 million in ASEAN 
Population Settings 

BL ■Global: SSP2 population growth rate 

S1 

■Africa: SSP2 population growth rate plus an additional 0.33% per year 
(envisioning a population 10% greater than the SSP2 population in 
2040) 

■Rest of the world: (Same as BL) SSP2 population growth rate 

S2 
■Africa: SSP2 population growth rate minus 0.33% per year (envisioning a 

population 10% less than the SSP2 population in 2040) 
■Rest of the world: (Same as BL) SSP2 population growth rate 

Labor Settings 

BL 
■Global: (Same as BL) The overall workforce fluctuates at the same rate as the 

population. The ratio of skilled to unskilled workers remains in the 
present state until 2040. 

S1 

S2 

 
Table  3-2(2)  Scenar io  Conf igura t ion  (GDP)  

2. GDP (1st Year Study results) 
All scenarios: Global GDP grows at an average annual rate of 2.6% 
All scenarios: Global GDP share in 2050: China (20%), India (15%), USA (12%), 

EU27 (9%) 
S1: Africa grows at an average annual rate of 6.6 – 5.7% (high case) 
S2: Africa grows at an average annual rate of 4.0 – 3.6% (low case) 
GDP/Rate of Technological Innovation Settings 

BL ■Global: Rate of technological innovation for total factor productivity (Afereg) 
to achieve SSP2 GDP growth rate 

S1 

■Africa: GDP growth rate set to the BL GDP growth rate for African countries 
plus 1.5% (the difference of 1.5%/year between the SSP2 GDP growth 
rate of 5.1%/year for 2010-2040 and the maximum envisioned growth 
rate of 6.6%/year from 1st Year Study). 

■Rest of the world: (Same as BL) SSP2 GDP growth rate. 

S2 

■Africa: GDP growth rate set to the BL GDP growth rate for African countries 
minus 1.5% (the difference of 1.5%/year between the SSP2 GDP 
growth rate of 5.1%/year for 2010-2040 and the minimum envisioned 
growth rate of 3.6%/year from 1st Year Study). 

■Rest of the world: (Same as BL) SSP2 GDP growth rate. 
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Table  3-2(3)  Scenar io  Conf igura t ion  (Expans ion of  Free  Trade)  
3. Expansion of Free Trade (1st Year Study results) 
All scenarios: (1) More Mega-FTAs are created to complement WTO. Horizonal 

international specialization progresses further in each area. Intra-
regional trade becomes relatively dominant (TPP, TTIP, RCEP, etc.) 

S1: (1) Investment under China’s One Belt One Road initiative contributes to the 
development of India and African countries, (2) Economic integration within the 
African continent progresses due to CFTA, and (3) Quality growth is achieved 
as a result of developing corridors in Africa 

S2: (1)  Investment under One Belt One Road initiative does not contribute to 
Africa’s quality growth (it only accelerates over dependence on extra-regional 
imports and consumption in metropolitan areas), and (2) CFTA is not reached 
(due to conflict of interest within the African continent) 

Tariff Rate Settings 

BL 

■Global: FTAs/EPAs planned/discussed as of 2019 are established. Tariffs 
between signatories are phased out in four stages. (Stage 1: 25% 
reduction, Stage 2: 33% reduction, Stage 3: 50% reduction, Stage 4: 
100% reduction) *The timing of tariff rate reduction stages depends 
on the FTA/EPA 

S1 

■Africa: (Same as BL) The development of economic corridors in Africa 
enhances opportunities for free trade, and FTAs/EPAs 
planned/discussed as of 2019 are established. 
 Tariffs between signatories are phased out in four stages. (Stage 1: 
25% reduction, Stage 2: 33% reduction, Stage 3: 50% reduction, Stage 
4: 100% reduction) *The timing of tariff rate reduction stages depends 
on the FTA/EPA 

■Africa: In addition to the above, all tariffs between African countries that have 
not yet discussed FTAs/EPAs are phased out starting in 2020. 
(Envisioning the transcontinental reach of the Africa Continental Free 
Trade Area (AfCFTA) put into effect in May 2019) (2020 to 2025 
(Stage 1): 25% reduction: 2025 to 2030 (Stage 2): 33% reduction, 
2030 to 2035 (Stage 3): 50% reduction, 2035 to 2040 (Stage 4): 100% 
reduction) 

■Rest of the world: (Same as BL) The development of economic corridors in 
Africa enhances opportunities for free trade, and 
FTAs/EPAs planned/discussed as of 2019 are established. 
Tariffs between signatories are phased out in four stages 
(Stage 1: 25% reduction, Stage 2: 33% reduction, Stage 3: 
50% reduction, Stage 4: 100% reduction) *The timing of 
tariff rate reduction stages depends on the FTA/EPA 

S2 

■Africa: Stalemates, suspensions, and other problems with negotiations for 
FTAs/EPAs planned/discussed as of 2019 cause tariff rates to remain 
at the present level in and after 2020 to 2025 (Stage 3). 

■Rest of the world: (Same as BL) FTAs/EPAs planned/discussed as of 2019 are 
established. Tariffs between signatories are phased out in 
four stages. (Stage 1: 25% reduction, Stage 2: 33% 
reduction, Stage 3: 50% reduction, Stage 4: 100% 
reduction) *The timing of tariff rate reduction stages 
depends on the FTA/EPA 
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Table  3-2(4)  Scenar io  Conf igura t ion  (Food)  
7. Foodstuff (1st Year Study results) 
All scenarios: (1) Food demand per capita of developed and semi-developed 

countries in 2050 decreases to 90% of that in 2010, whereas that of 
developing countries in 2050 increases slightly to 102% of the 2010 
figure.(2) In other words, food demand in 2050 increases 1.55 and 
2.06 times the 2010 demand worldwide and in developing countries, 
respectively while food loss gradually decreases in developed 
countries.(3) Global food demand is satisfied due to improved 
productivity (crop yield increases at an annual rate of 1.0% to reach 
1.5 times that of 2010 in 2050).  

S1: (1)Green Revolution successfully takes place in Africa, enabling stable food 
supply (food self-sufficiency increases while transport infrastructure develops 
within the region). 

S2: (1) Green Revolution does not take root in Africa. Extra-regional imports of 
food increase (based on MAFF’s projection). 

Agricultural and Fisheries Factor Productivity Settings 

BL 
■Global: Agricultural and fisheries (Agri) factor productivity (Afeall) 

increases at an annual rate 1% higher than total factor productivity 
(land, skilled labor, unskilled labor, capital, resources). 

S1 

■Africa: Agricultural and fisheries (Agri) factor productivity (Afeall) increases 
at an annual rate 3.04% higher than total factor productivity (land, 
skilled labor, unskilled labor, capital, resources) (set based on the 
average productivity rate increase between factors in Africa in the 
GTAP Data Base from 2004 to 2011). 

■Rest of the world: (Same as BL) Agricultural and fisheries (Agri) factor 
productivity (Afeall) increases at an annual rate 1% higher 
than total factor productivity (land, skilled labor, unskilled 
labor, capital, resources). 

S2 

■Africa: Remains in the present state (no change). 
■Rest of the world: (Same as BL) Agricultural and fisheries (Agri) factor 

productivity (Afeall) increases at an annual rate 1% higher 
than total factor productivity (land, skilled labor, unskilled 
labor, capital, resources). 
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Table  3-2(5)  Scenar io  Conf igura t ion  (Energy)  
8. Energy (1st Year Study results) 
All scenarios: 
(1) Global energy consumption in 2050 becomes 1.5 greater than that of 2015.  
(2)Energy consumption in developing countries decreases slightly while that in non-

OECD countries increases at an annual rate of 1.6% (approx. 1.75 times). 
Increase is particularly notable in China, India, and ASEAN countries, as well as 
in Middle East, North Africa, and Sub-Saharan Africa (due to population and 
economic growth). 

(3) 79% of energy demand is satisfied by fossil fuels (30% petroleum, 26% natural 
gas, and 23% coal) and the remaining 21% by other fuels. There is no depletion 
of resources.  

(4) Production of fossil fuels in 2050 increases to 1.35 times that of 2015 (at an 
annual rate of 0.9%) for petroleum, 1.76 times (1.6%) for natural gas, and 1.18 
times (0.5%) for coal. However, if conversion to electric cars and other ZEVs 
accelerates, petroleum demand will be about 99% of that in 2015. 

Natural Resource Reserve Settings 

BL 
■Global: Natural resource reserves increase 1.2% per year (set based on the 

annual average rate of increase in the GTAP Data Base from 2004 to 
2011). 

S1 
■Africa: Natural resource reserves increase 2.4% per year (twice as high as the 

rest of the world). 
■Rest of the world: (Same as BL) Natural resource reserves increase 1.2% per 

year. 

S2 
■Africa: Remains in the present state (no change). 
■Rest of the world: (Same as BL) Natural resource reserves increase 1.2% per 

year. 
 

Table  3-2(6)  Scenar io  Conf igura t ion  (Technology  Innovat ion)  
10. Technological Innovation (1st Year Study Results) 
All scenarios: 
(1) Productivity of horticulture, livestock farming, and fisheries, as well as 

storage/transport technologies, continue to improve and become more 
sophisticated. 

(2) Super-large container ships (40,000 TEU class) will not emerge (They will stay 
at the current 20,000 TEU level due to navigation restrictions in the Suez Canal 
and the Straits of Malacca). 

Rate of Technological Innovation in Transport (ATS, ATD) Settings 

BL 
■Global: Increases 0.76% per year (set based on the global average productivity 

rate increase in the transport sector in the GTAP Data Base from 2004 
to 2011). 

S1 
■Africa: Increases 3.38% per year (set based on the African average 

productivity rate increase in the transport sector in the GTAP Data 
Base from 2004 to 2011). 

■Rest of the world: (Same as BL) Increases 0.76% per year. 

S2 
■Africa: Remains in the present state (no change) due to lack of technical 

innovation. 
■Rest of the world: (Same as BL) Increases 0.76% per year. 
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 3． Analysis Result 

The results of the GTAP Model Analysis are as outlined below: 
 
 The simulations show the highest rates of change for Africa and the world in 

Scenario “S2”, followed by Scenarios “BL” and “S1”. Particularly, in South Asia, a 
region with active trade with Africa, exports increase substantially despite a 
decrease in exports to Africa due to the impact of burgeoning intraregional free 
trade there, and imports also increase substantially. The resulting expansion of 
globalization and regional integration under Africa Economic Corridor 
Development, the AfCFTA, and other economic cooperation framework only benefit 
Africa, but also radiate outward to other regions of the world. However, this is 
likely the result of intensified competition in international trade between South 
Asian exports and goods produced in Africa. 

 There are significant differences in the rates of change of countries, regions, and 
industrial sectors in Africa. Additionally, Scenarios “BL” and “S2” show higher 
rates of increase than Scenario “S1”. This is likely due to the expansion of Africa 
Economic Corridor Development and the AfCFTA, and indicative of inequality 
within Africa due to alternative goods brought about by changes to terms of trade 
between regions and industrial sectors. 

 

Figure  3-2  Change  of  Trade  Value by  Indus t r ies  (GTAP Model  Analys is )   
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Intermodal Global Logistics Model Analysis 
 

 1． Objective of Logistics Model Analysis 

To identify infrastructure development issues in the region and gain implications for 
strategies, the intermodal global logistics model developed by University of Tokyo 
Associate Professor Shibasaki and others (“the Logistics Model”) is applied to the 
Indo-Pacific, with special focus on East Coast of Africa. The current situation and the 
future freight transport were simulated and analyzed based on actual maritime and 
land transport networks within the region with the Logistics Model. 

 

 2． Target Areas for Analysis 

The target of this analysis is the Indo-Pacific, with a particular focus on land 
transport in East Africa. The analysis involves simulating and projecting the flow of 
freight in freight transport networks within the hinterland of each port in the region. 
Additionally, a global maritime container transport model is applied to analyze the 
flow of freight in container freight transport networks between ports around the world. 

 

Figure  4-1  Por t s  Incorpora ted  in to  the  Global  Logis t ics  Model  
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 3． Analysis Result: Case of Successful Economic Corridor Development 

According to the calculation result of the logistics model for the economic corridor 
development, the development of economic corridors and OSBP are expected to 
deliver an 18% reduction in the average unit price of land transport in East African 
countries. The changes of average transportation cost by region are as shown in  

The average unit price of land transport in coastal countries 1 with their own ports 
declined 12%, while the average unit price of land transport in landlocked countries 2 
that rely on border crossings to access ports declined 18%; landlocked countries 
enjoyed a roughly 50% greater reduction in the unit price of transport than coastal 
countries. 

However, the average unit price of land transport may increase because gaps between 
the planned transport capacity and future freight demand of some roads in coastal 
countries will result in congestion due to the concentration of freight. 

If these roads are upgraded to ensure sufficient transport capacity in the future, 
further reductions in the unit price of transport can be expected. 

 

 

Figure  4-2  Compar ison  of  the  Average  Uni t  Pr ice  of  Land  Transpor t  in  
Coas ta l  Count r ies  and Landlocked  Count r ies  

  

                              
1  C o a s t a l  c o u n t r i e s :  E g y p t ,  S u d a n ,  E r i t r e a ,  D j i b o u t i ,  S o m a l i a ,  K e n y a ,  Ta n z a n i a ,  M o z a m b i q u e ,  S o u t h  A f r i c a  

2  L a n d l o c k e d  c o u n t r i e s :  E t h i o p i a ,  S o u t h  S u d a n ,  U g a n d a ,  R w a n d a ,  B u r u n d i ,  D e m o c r a t i c  R e p u b l i c  o f  t h e  

C o n g o ,  Z a m b i a ,  M a l a w i ,  Z i m b a b w e ,  B o t s w a n a ,  E s w a t i n i ,  L e s o t h o  
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Logistics Strategy in the Indo-Pacific Region 
 
Bottlenecks in logistics infrastructure such as ports and roads (economic corridors) 

were identified based on the results of the logistics model simulations explained in 
the previous sections. 
 

 1． Ports 

The comparison of projected future freight demand against the current and planned 
capacity of the ports are as shown in Figure 5-1.  

The result of the analysis implies that Dar es Salaam and Nacala should be given 
high priority for development, as they will most likely face capacity shortages.  

 

 

Figure  5-1  Pro jec t ions  of  Por t  Fre igh t  Handl ing  Demand,  aga ins t  Current  
and  Planned Por t  Handl ing  Capaci ty  
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 2． Roads 

Figure 5-2 shows the present conditions of the freight road network based on PIDA 
report, and freight flow forecasts based on the simulation result. 

North-South Corridor has the largest freight flow, followed by Northern Corridor and 
Central Corridor. 

Growth in freight flow is expected especially in the road sections connecting ports 
and large cities, for which steady development needs to be ensured. Here, attention 
needs to be paid to railroad development, as it could affect the freight transport 
capacity. 
 

 

Figure  5-2  Current  S ta te  o f  Fre igh t  Transpor t  Road  Networks  and Fre ight  
F low Forecas t  
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 3． Findings and Recommendations for Logistics Infrastructure Strategy 

Based on the findings of the analysis, the future challenges for logistics infrastructure 
development, and recommendations for JICA’s approach and opportunities for 
logistics sector are outlined. 

 

  3-1 Challenges for Logistics Infrastructure Indicated from the Study 

    3-1-1 Facilitation of Integrated Development of Economic Corridors and OSBPs 
for Sustainable Growth 

The analysis results of the logistics model suggest that physical measure of 
developing economic corridor while providing institutional measure of developing 
OSBPs to improve custom procedures would contribute to reducing the average land 
freight transport cost for coastal countries and inland countries by 12% and18% 
respectively. Thus, it was implied that the impact on trade cost reduction would be 
higher in inland countries. 

In order to further facilitate growth of the inland countries, it is important to take 
wholistic approach, that is, to promote development and improvement of port facilities 
in coastal countries, while at the same time enhance connectivity through economic 
corridor development and OSBP facilitation. 

 

    3-1-2 Formulation of Ports Development Strategy with regards to Hinterland 
Connectivity 

The analysis of ports with high economic benefits from international import/ export 
of maritime container freight in the East African region indicated that the development 
of economic corridors and trade facilitation by OSBP can diversify the port selections. 
In particular, the major ports such as Mombasa, Dar es Salaam, Beira, Durban also 
transport freights to several inland countries and plays an important role in the 
economic development of these regions. 

In order to formulate a port development strategy in the future, it is important to 
consider the changes in the transport network in the hinterland and also the freight 
transport demand of inland regions and countries that result from the development of 
economic corridors and the facilitation of OSBP. 

 

    3-1-3 Facilitation of proportionate infrastructure development with regards to the 
future growth of freight demand 

The integrated analysis of freight flow by transport route in the eastern African 
region and the road condition as of 2009 indicated by PIDA showed that it is 
imperative to have develop and maintain the road conditions to a sufficient level, 



- 23 - 

especially for the roads with poor conditions and huge freight transport demand. 
In addition, the results of freight transportation demand forecasts in the eastern 

African region and network allocations indicated that there were ports with sufficient 
planned capacities for future demands and ports with insufficient capacities (such as 
Dar es Salaam and Nacala). The infrastructures that should be developed with priority 
were identified. 

In order to achieve sustainable economic growth in the eastern African region, it is 
important to fully consider the freight demand in the hinterland, as well as to develop 
ports in the surrounding area with considerations into the development plans of 
transport infrastructure in the hinterland. 

 

  3-2 Recommendations for JICA’s Approach and Opportunity 

In view of the findings of the previous section, the strategy for logistics infrastructure 
projects (JICA’s approach and opportunity) consists of the following: 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

①  Promote the infrastructure development and institutional improvement 

for ports and inland logistics facilities 

②  Formulate port strategies considering hinterland connectivity 

③  Consider measures to improve cargo handling efficiency and expansion 

for ports where capacity gap is expected 

(Specific Examples) 
Development of transportation infrastructures (roads, railways, etc.) and 
One Stop Border Post (OSBP) in economic corridors, development of 
Special Economic Zones and inland Free Trade Zones, facilitation of 
customs clearance operations, etc. 

(Specific Examples) 
Formulation of a national / regional level port development master plan and 
development plans and individual port development plans based on freight 
demand and connectivity in the hinterland and other neighboring countries. 



 

 

 

 

 

 

 

 

 

Main Report 
 

 

  



 

 



0-1 

Introduction 

 

 1 Overview of the Study 

1-1 Background of the Study 

The Indo-Pacific region, the target territory of this project study (hereinafter, the 
“Study”), is a collective term that encompasses the fast-growing Asia region and the 
emerging African region with huge potential for economic growth. At the 2016 Tokyo 
International Conference on African Development (TICAD VI), the Japanese 
Government announced its Free and Open Indo-Pacific (FOIP) Strategy, which drew 
attention to Indo-Pacific as a region that can achieve high growth as a connected whole 
by promoting free trade and infrastructure investment to enhance economic 
connectivity. 

To facilitate stable economic growth of each country within the region, it is essential 
to develop the basic logistics infrastructure, such as ports, harbors, roads, and railways. 
However, since separate efforts of individual countries can only generate limited 
effects, partnerships and concerted efforts of neighboring countries and regions, in 
addition to infrastructure development by individual states, are needed to develop 
cross-border corridors, etc. to further expand and accelerate the growth of the whole 
region. To this effect, formulation of an effective logistics strategy from a global and 
long-term perspective is urgently called for.  

However, studies thus far have only projected future demands or analyzed the 
feasibility of individual projects for developing logistics infrastructure facilities or 
corridors. Accordingly, no consistent data is available to determine the outlook of 
global economy and trade volume or the various effects of infrastructure development 
on a regional scale.  

Against this backdrop, JICA, prior to this Study, conducted a project study in 2017 
(hereinafter, the “1st Year Study”) to analyze various factors that could affect the 
international logistics strategy for the Indo-Pacific region, including India and the 
Sub-Saharan Africa where long-term future growth is expected due to population 
bonus. The 1st Year Study adopted the scenario planning method to create two 
scenarios representing a broad range of situations that take into account the high 
uncertainty of modern society. 
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1-2 Objectives of the Study 

This Study attempts to quantitatively project the trade trends in the Indo-Pacific 
region in 2040 by envisioning the future of global logistics in the region taking a 
holistic approach to propose a group of transport infrastructure projects that are 
consistent throughout the region. 

 

1-3 Procedures of the Study 

Due to the dynamic changes in socio-economic and industrial structures, 
accompanied by the recent technological innovation, providing a prediction for remote 
future is an extremely difficult task with great uncertainty. Under these circumstances, 
JICA has adopted scenario approach in project scheme conceptualization. Thus, the 
following two kinds of future scenarios have been elaborated in cooperation with 
seven experts and JICA representatives: Scenario 1 in which a desirable future 
scenario is indicated (Recognized as an desirable scenario and hereinafter referred to 
as S1); and Scenario 2 in which an undesirable, yet possible scenario is indicated 
(hereinafter referred to as S2).  

Next, in order to forecast the future trade trend, Global Trade Analysis Project 
(GTAP) is used as a general applied equilibrium model for global trade to predict 
future trade values. The future scenarios are incorporated to the GTAP model, 
reflecting the variables as much as possible, ranging from infrastructure investment 
plans to trade and international economic policies, including future trends of 
international politics and economy, FTA (free trade agreement) and EPA (economic 
partnership agreement). Future estimation is made on trade values or GDP in the Indo-
Pacific region. In this case, the future scenario for 2040 is produced with appropriate 
prediction flexibility, considering future Chinese and Indian trends as key players in 
the region or corridor development performance status, including the Northern 
Corridor tackled by JICA in Africa. Subsequently, cargo volume for year 2030 and 
2040 are aggregated based on OD table. The global intermodal logistics model, 
developed by Associate Professor Ryuichi Shibasaki (The University of Tokyo) et al. 
is then used to analyze the logistics flow on the actual transportation network 
consisting of maritime shipping lines and the hinterland transport network (inland 
water transportation, road and railway). Through this analysis, the priority project 
group or its requirements regarding logistic infrastructure and institutional measures 
(such as Cross-border and customs procedures) that minimize the total cost for general 
transportation and enhance the robustness would be determined.  

In addition, the grand design for global logistics in Indo-Pacific region is proposed, 
with a special focus on fostering growth in Africa.  
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1-4 Scope of the Study 

The purpose of this Study is to accomplish the following two tasks based on the 1st 
Year Study with 2030 being the target year and looking further ahead to 2040:  
 Quantitatively analyze the logistics bottlenecks in the Indo-Pacific region and 

formulate a logistics infrastructure strategy for the region after qualitatively 
comparing and analyzing the global trade trends in two future scenarios (S1 and 
S2).  

 Provide recommendations regarding the future orientation and possibilities of 
JICA’s assistance (draft). 

 
The intended four outputs of this Study is shown in Table 0-2. 

 

Table 0-1: Intended outputs of this Study 

Output 1: Quantitative comparative analysis of global trade trend using the GTAP 

model (S1 and S2, three time-horizons)  

 GDP growth rate and trade value projections of each country within the Indo-
Pacific region (by scenario and by industry, 3 time-horizons (2020, 2025, 2030))  
 S1: African corridor development “realizes” under a loose trade bloc.  
 S2: African corridor development “fails” under a loose trade bloc.  

Output 2: Estimation of OD freight flow by product type (S1, 2030)  

 Conversion of trade value into freight flow for each industry, estimation of 
ocean OD freight flow (6 items): 
 Ocean container freight (①  containers) 
 Bulk freight (②  crude oil, ③  LNG, ④  iron ore, ⑤  coal) 
 RoRo freight (⑥  finished motor vehicles) 

Output 3: Future freight trend analysis based on intermodal international logistics 

model (S1, 2030)  

 Comparative analysis of transport service levels and freight flows of various 
routes between origins and destinations: 
 Build/use an intermodal international logistics model for the Indo-Pacific 

region.  
Output 4: Identification of problems in logistics infrastructure, recommendations for 

JICA’s aid orientation, etc. (S1, 2030) 

 Identification and quantitative analysis of bottlenecks in the intermodal 
international logistics networks 

 Understanding the challenges to logistics infrastructure development in the 
Indo-Pacific region, formulation of a logistics infrastructure strategy 

 Recommendations for the orientation and possibilities of JICA’s assistance 
(draft). 
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East Africa 
coastal/inlan
d countries 

(18 
countries) 

Egypt, Sudan, Eritrea, 
Ethiopia, Djibouti, 
Somalia, Kenya, Uganda, 
Rwanda, Burundi, DR 
Congo, Tanzania, 
Mozambique, Malawi, 
Zambia, Zimbabwe, 
Botswana, South Africa, 
Madagascar, Mauritius 

West Asia 
(4 countries) 

Saudi Arabia, Yemen, 
Oman, UAE 

South Asia 
(4 countries) 

Pakistan, India, Sri Lanka, 
Bangladesh 

Southeast 
Asia 
(10 

countries) 

Myanmar, Thailand, Laos, 
Cambodia, Vietnam, 
Malaysia, Brunei, 
Singapore, Indonesia, 
Philippines 

East Asia 
(4 countries) 

Japan, China, South Korea, 
Taiwan  

Figure 0-1: Location map of target countries of this Study (Indo-Pacific region) 

 

 

 

 2 Study Procedure 

This section describes the procedure for conducting this Study. 
 

2-1 Methodology 

In this study, several scenarios are first set, based on the prediction by the year 2040. 
The global trade trend is then analyzed with GTAP (Global Trade Analysis Project), 
which is a general applied equilibrium model. The model comprehensively 
incorporates economic structures or trade conditions of the 40 target country/region 
in the Indo-Pacific Region, and elsewhere around the world. 

The results gained by GTAP model is subsequently inputted into the intermodal 
global logistics model, and the future logistics infrastructure is analyzed chiefly for 
nations along the eastern coast of Africa and landlocked nations. 
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Figure 0-2: Study Procedure 
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Figure 0-3: Target countries and regions for GTAP Model 
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Figure 0-4: Target countries and regions for Intermodal Global Logistics Model 
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2-2 Structure of the Report and Components 

The report is structured with components outlined below. 
 

(1) Review of 1st Year Study 

The 1st Year Study was reviewed in prior to this Study. 
 

(2) Logistics Infrastructure Development Trends in Indo-Pacific Region   

 Collect and sort out information on initiatives and masterplans related to 
logistics infrastructure based mainly on JICA’s past projects and study reports.  

 In gathering information, pay special attention to African corridor development, 
as its success or failure was found by the 1st Year Study to be a key to the 
realization of quality growth in the Indo-Pacific region.  

 

(3) GTAP Model Analysis 

 1) Establishing Initial Conditions 
 In performing a GTAP model analysis, define the initial parameters, namely, 

countries/regions, industries, and analysis periods/time-horizons, to focus on 
global logistics in the Indo-Pacific region. 

 In addition, sort out the characteristics of the current GTAP model data 
(industrial and import/export compositions as of 2011).  

 
 2) Scenario Configuration 

 Based on the future scenarios presented by the 1st Year Study, create the 
following scenarios: 

 Base scenario 
 Scenario-1 (African corridor development succeeds.)  
 Scenario-2 (African corridor development fails.) 

 Since the future scenarios produced by the 1st Year Study contain data that are 
too conceptual to be used in the GTAP model, reexamine such data closely to set 
more appropriate values. 

 
 3) Future Scenario Estimations 

 Based on the initial parameters and scenarios defined above, simulate future 
scenarios using the GTAP model. 
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(4) Intermodal Global Logistical Model Analysis 

 1) Interview Surveys 
 Field survey and interviews were conducted to gather information relevant to the 

intermodal international model analysis. 
 The schedule and content of the field survey is as follows. 
 
Dates Country Overview 
February 25-28 Ethiopia Interviews with six individual companies 
November 25-26 Egypt Presentation at PIDA Week 2019 

November 27-29 Tanzania 
Workshop held at the JICA Tanzania Office 
Interviews with six individual companies 
Dar es Salaam Port site visit 

December 2-3 Malawi Interviews with six individual companies 
December 5-6 South Africa Interviews with six individual companies 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 0-5: Countries visited for Field Survey 

 
  

Egypt 

Ethiopia 

Tanzania 

Malawi 

South Africa 
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Survey at Ethiopia (Feb. 25 al 8, 2020) 
 

Interviewed organization Organization types 
Ethiopian Freight Forwarders & 
Shipping Agents 

Forwarders association 

Ethiopian Shipping & Logistics 
Service Enterprise (ES&LSE) 

Private trade company 

Ethiopian Maritime Affairs 
Authority 

Ethiopian maritime authority (in charge of 
maritime containers) 

Ethiopian Customs Commission Customs (Cross border freight management) 
Kality Dry Port Private dry port 
Mekelle Dry Port Private dry port 
Tanzania Revenue Authority 
(TRA) 

Forwarders association 

 
 
 
 
 
 
 
 
 

 

Survey at Egypt (Nov. 25 – 26, 2020) 
 

Date Organization 
25th Nov (Mon) PIDA Week 2019 meetings and preparations 
26th Nov (Tue) PIDA Week : Presentation of the Study 

 

 

 

Presentation Session Greetings exchanges 

Road between Ethiopia and Eritrea①  Road between Ethiopia and Eritrea②  
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Survey at Tanzania (Nov. 27 – 29) 
 

Date Organization 
27th Nov (Wed) World Food Programme, Tanzania Office 
28th Nov (Thu) Workshop at JICA Tanzania Office 

Tanzania Freight Forwarders Association (TAFFA) 
Tanzania Railways Corporation (TRC) 

29th Nov (Fri) Tanzania Trade Development Authority (TanTrade) 
Tanzania International Container Terminal Service (TICTS) 
Tanzania Revenue Authority (TRA) 

 

 

 

  

Workshop①  Workshop②  

Dar es Salaam Port Site Visit①  Workshop③  

Dar es Salaam Port Site Visit②  Dar es Salaam Port Site Visit③  
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Survey at Malawi (Dec. 2 – 3) 
 

Date Organization 
2nd Dec. (Mon) World Food Programme, Malawi Office 

Food and Agriculture Organization of the United Nations 
(FAO), Malawi Office 

JICA Malawi Office 
3rd Dec. (Tue) Malawi Ministry of Transport and Public Works 

Ministry of Finance, Economic Planning and Development 
Ministry of Industry, Trade and Tourism（MITT）  
Malawi Shipping Corporation 

 

 

  

Lilongwe Road Chipoka Port①  

Chipoka Port②  Chipoka Port③  

Chipoka Port④  
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Survey at South Africa (Dec. 5-6) 
 

Date Organization 
5th Dec. 

(Thu) 
JOGMEC South Africa Office 
JETRO Johannesburg Office 
and other organizations including private companies 

6th Dec. 
(Fri) 

Transnet SOC Ltd. 
and other organizations including private companies 

 

 

 

  

Transnet SOC Ltd 

Meeting at Transnet SOC Ltd 
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 2) Establishing Initial Conditions 
 Create initial datasets needed to construct an intermodal international freight 

model (hereinafter, the “Logistics Model”) developed by Dr. Shibasaki, 
Associate Professor at Tokyo University, and used in this Study.  

 Specifically, prepare the following data to enter into the model:  
 Target ports and freight flows  
 Hinterland freight network 
 Port freight demand 
 Inter-regional freight demand 
 Shipping routes 
 Port charges and time data 
 Import/export time data at borders and ports 

 
 3) Present State Simulation Model Calculations 

 Check the model’s reproducibility of the present status based on the initial 
datasets prepared above.  
 Evaluate the reproducibility based on the actual freight flows, etc. of target 
ports. 

 
 4) OD Freight Volume Projections 

 Estimate future OD freight flows based on the actual OD freight flows 
between two countries, which provide basis for determining the port freight 
demand in the initial datasets, and the GTAP model projections.  
 Estimate OD freight flows for container freight, bulk freight (coal, crude oil, 
LNG, and iron ore), and RoRo freight (finished motor vehicles).  
 Decide on the specific calculation method, which can be either one of the 
following, by consulting with the members of the Study Group: 
 Estimate future OD freight flows by multiplying GTAP projections with each 

original unit (i.e., container equivalent unit, etc.) of the actual OD data.  
 Estimate future OD freight flows by multiplying the actual OD data with the 

growth rate of trade value projected by the GTAP model. 
 

 5) Projection Model Calculations and Model-Based Policy Analysis 
 Simulate future projections by setting the freight network capacity and other 
datasets for each scenario dependent on the fate of corridor development.  
 Quantitatively evaluate the future projections of the effects of corridor 
development, etc. in terms of freight cost reduction, impact on port hinterland, 
and infrastructure supply-demand gap. 
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(5) Logistics Strategy in the Indo-Pacific Region 

 1) Identifying Bottlenecks in Logistics Infrastructure 
 Based on the results of the above future simulation (quantitative evaluation 
of the effects of corridor development), identify bottlenecks in the logistics 
infrastructure and prioritize them from a mid- to long-term perspective.  

 
 2) Formulation of Logistics Infrastructure Strategy (recommendations for JICA’s aid 
orientation and possibilities) 

 In view of the identified bottlenecks and other findings of this analysis, 
formulate a logistics infrastructure strategy in the Indo-Pacific region and make 
recommendations for JICA regarding the future orientation and possibilities of 
its cooperation. 

 
 3) Remaining Tasks and Challenges 

 Sort out remaining tasks and challenges based on the results of these analyses.  
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1．Outline of the Outputs of the 1st Year Study 

 

1-1 Background and objectives 

Since the 2000s, the international economy has undergone dramatic changes 
including the advancement of globalization, and emergence of new economic powers 
such as China and India. It is projected that the gravity center of global economy 
would continue its shift towards the Indo-Pacific region. 

This calls for the necessity for formulation of a long-term logistics strategy for the 
Indo-Pacific region, including corridor development in East African coastal countries, 
West Asia, South Asia, and other regions that comprise the Indo-Pacific. 

It also requires projection of future scenarios which considers uncertainties in a 
broad range of variables that can affect global economy and trade. 

To address these needs, this Study attempts to quantitatively project the trade trends 
in the Indo-Pacific region for 2030 and beyond, envisioning the future of global 
logistics in the region from a wholistic approach to propose a group of potential 
transport infrastructure projects for the region that are consistent to the projection. 

The 1st Year Study adopted the scenario-planning method, one of the techniques to 
examine multiple possibilities of future developments, to analyze various factors that 
could affect international logistics infrastructure in the Indo-Pacific region. Two 
scenarios that represent a broad range of possible situations were thus developed.  

 

1-2 Outputs of the 1st Year Study 

Outlined below are the outputs of the 1st Year Study.  
 

1-2-1 Output-1 

After reviewing different scenario analysis methods, an appropriate method 
(exemplary scenario analysis) was selected for analyzing global-trade-related 
scenarios looking into 2050. 
 It was decided to use the exemplary scenario, as Japan will likely be able to 

demonstrate its controlling influence in the Indo-Pacific region by building 
collaborative relations with newly-emerging aid donors.  
 Through workshops and other opportunities, 11 major factors that would 

affect world trade in 2050 were determined: ① technological innovation, 
② industrial location and structure, ③ population, ④ resource and 
energy, ⑤ climate change, ⑥ foodstuff, ⑦ consumer behavior, ⑧

international politics, ⑨ trade system, ⑩war and conflict, and ⑪economic 
growth. 
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 Selected three factors, whose future developments are particularly difficult 
to predict: ①consumer behavior, ② technological innovation, and ③ trade 
system. 

 

1-2-2 Output-2 

Assumptions of scenarios were defined. 
 

 Quantitative analysis of trade projections and logistics simulations were decided 
to be performed for year 2030. Meanwhile the future scenario planning would be 
conducted up until year 2050, in order to envision the future world from a longer-
term perspective.  

 International cooperation system centered on the United Nations will repeatedly 
undergo changes but the overall framework would be maintained. No large-scale 
wars between nations will occur. 

 As geo-economic approaches gain momentum, loose trade blocs based on Mega-
FTAs will emerge (TPP, TTIP, and RCEP take effect). It is also assumed that 
China-led investment initiative of One Belt One Road would be implemented. 

 For defining the base scenario, future projections of various official agencies 
and research organizations are referred to (population [UN], GDP [PwC and 
AfDB], foodstuff [FAO], energy [IEEJ], and climate change [IPCC]).  

 

1-2-3 Output-3 

Based on the above factors and assumptions, the following scenarios of future trade 
were created. 

 

(1) Senario-1: African corridor development realizes under loose trade bloc. 

 In this scenario, a coordinated free trade system is established based on the 
following assumptions: three Mega-FTAs currently under negotiation (TPP, TTI, 
and RCEP) will take effect; the One Belt One Road will become public goods; 
and multinational giant corporations will carry out their responsibilities for 
respecting human rights and protecting the environment. In Africa, intra-regional 
trade is vitalized due to the ratification of the African Continental Free Trade 
Agreement (AfCFTA) covering the entire continent, and growth is achieved at a 
faster pace than the global average due to the development of well-balanced and 
dispersed multi-polar corridors.  
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(2) Senario-2: African corridor development fails under loose trade bloc. 

 In this scenario, a coordinated free trade system is established under Mega-FTAs, 
as is the case with Scenario-1. In Africa, however, industry would be developed 
in a way that intra-regional import/ export would be limited, and AfCFTA does 
not take place due to conflict of interest among the countries in the region, 
creating a situation where economic development becomes overly dependent on 
extra-regional imports and consumption in metropolitan areas. 

 

(3) Assumptions for each scenario 

 Provided below are detailed descriptions of the above two scenarios. 
 

Table 1-2-1: Major scenarios presented by the 1st Year Study  

Item Scenario Description 

Population Common 

 Population in 2050 reaches 9.8 billion globally, 1.36 
billion in China, 1.66 billion in India, and 800 million 
in ASEAN.  

GDP 

Common 

 Global GDP grows at an average annual rate of 2.6%.  
 Global GDP share in 2050: China (20%), India (15%), 

USA (12%), EU27 (9%) 

S1 
 Africa grows at an average annual rate of 6.6 – 5.7% 

(high case) 

S2 
 Africa grows at an average annual rate of 4.0 – 3.6% 

(low case) 

Expansion of 
free trade 

Common 

 More Mega-FTAs are created to complement WTO. 
Horizonal international specialization progresses 
further in each area. Intra-regional trade becomes 
relatively dominant (TPP, TTIP, RCEP, etc.) 

S1 

 Investment under China’s One Belt One Road 
initiative contributes to the development of India and 
African countries. 

 Economic integration within the African continent 
progresses due to CFTA. 

 Quality growth is achieved as a result of developing 
corridors in Africa. 

S2 

 Investment under One Belt One Road initiative does 
not contribute to Africa’s quality growth (it only 
accelerates over dependence on extra-regional imports 
and consumption in metropolitan areas).  
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Item Scenario Description 
 CFTA is not reached (due to conflict of interest within 

the African continent). 

Global trade 

Common 
 Global trade increases at a similar pace to GDP (even 

trade).  

S1 

 Trade volume within African region grows faster than 
GDP due to expanding intra-African trade under CFTA 
(fast trade). 

S2 
 Intra-African trade, as is the case with global trade, 

increases at a similar pace to GDP (even trade). 
Realization 

of 
responsible 

SCs 

Common 
 Responsible supply chains (SCs) are realized for the 

most part due to creation of Mega-FTAs, etc. 

Widening of 
disparities 

S1 

 Quality growth is mostly accomplished worldwide, 
decreasing disparity in GDP per capita. 

 Disparity shrinks at a faster pace in Africa, where 
disparity is greater, than the global average.  

S2 

 Africa’s external negotiating power is insufficient due 
to the failure of CFTA. 

 Disparities among regions and countries widen due to 
the progress of advanced horizontal international 
specialization by multinational giants.  

 Africa’s disparity in GDP per capita expands to a 
moderate level. 

Foodstuff 

Common 

 Food demand per capita of developed and semi-
developed countries in 2050 decreases to 90% of that 
in 2010, whereas that of developing countries in 2050 
increases slightly to 102% of the 2010 figure. 

 In other words, food demand in 2050 increases 1.55 
and 2.06 times the 2010 demand worldwide and in 
developing countries, respectively while food loss 
gradually decreases in developed countries. 

 Global food demand is satisfied due to improved 
productivity (crop yield increases at an annual rate of 
1.0% to reach 1.5 times that of 2010 in 2050).  

S1 

 Green Revolution successfully takes place in Africa, 
enabling stable food supply (food self-sufficiency 
increases while transport infrastructure develops 
within the region). 

S2  Green Revolution does not take root in Africa. Extra-
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Item Scenario Description 
regional imports of food increase (based on MAFF’s 
projection).  

Energy Common 

 Global energy consumption in 2050 becomes 1.5 
greater than that of 2015.  

 Energy consumption in developing countries 
decreases slightly while that in non-OECD countries 
increases at an annual rate of 1.6% (approx. 1.75 
times). Increase is particularly notable in China, India, 
and ASEAN countries, as well as in Middle East, 
North Africa, and Sub-Saharan Africa (due to 
population and economic growth). 

 79% of energy demand is satisfied by fossil fuels (30% 
petroleum, 26% natural gas, and 23% coal) and the 
remaining 21% by other fuels. There is no depletion 
of resources. 

 Production of fossil fuels in 2050 increases to 1.35 
times that of 2015 (at an annual rate of 0.9%) for 
petroleum, 1.76 times (1.6%) for natural gas, and 1.18 
times (0.5%) for coal. However, if conversion to 
electric cars and other ZEVs accelerates, petroleum 
demand will be about 99% of that in 2015. 

Consumer 
awareness 

Common  While over-consumerism accelerates due to increased 
income, the “sustainable consumption” concept 
gradually gains awareness and popularity toward the 
achievement of SDGs (reaching a halfway point). 

Technological 
innovation 

Common  Productivity of horticulture, livestock farming, and 
fisheries, as well as storage/transport technologies, 
continue to improve and become more sophisticated. 

 Super-large container ships (40,000 TEU class) will 
not emerge (They will stay at the current 20,000 TEU 
level due to navigation restrictions in the Suez Canal 
and the Straits of Malacca).  

Climate 
change risk 

Common  International horizontal specialization progresses 
under a loose trade bloc. Stable economic growth is 
achieved while maintaining the supply-demand 
balance of food and energy.  

 Climate change risk equivalent to a medium 
stabilizing scenario (RCP4.5) as a result of certain 
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Item Scenario Description 
mitigation measures is assumed. 

Risk of war, 
conflict, and 

terrorism  
 

S1  The risk of war, conflict, and terrorism remains “low” 
due to formation of a loose trade bloc.  

S2  While international horizontal specialization 
progresses based on comparative advantage under a 
loose trade bloc, corridor development fails.  

 Multinational giants accumulate wealth by leading the 
trade market while nations and citizens are deprived 
of their fair shares, posing a “high risk” for conflict 
and terrorism. 

Impact on 
global 

logistics 

Common  Global trade increases at a similar level to GDP (even 
trade).  

 Size of large container vessels remains at the current 
20,000TEU level. 

 Two types of ocean freight networks (hub-and-spoke 
and point-to-point) develop at multiple levels. 

 Medium to small container ships (4,000TEU – 
8,000TEU) are predominant in the Intra-Asia trade. 

 Advancement of international horizontal 
specialization heightens the importance of warehouse 
facilities as storage and inland gateways.  

 Transshipment services via hub ports in Asia, Sub-
Saharan Africa, and Islamic region (Port of Colombo, 
Port Luis, Port Salalah, and Port Mombasa) are 
prevalent. 

 

 



2-1 

2． Infrastructure Development Trends in the Indo-Pacific 

Region 
 

2-1 General Directions for Information Collection 

 The related development plans and masterplans of logistics infrastructure were 
reviewed in order to collect information to develop a viable analysis case for 
Intermodal Global Logistic Model aimed at simulating freight transport. 

 The current situation will be represented by identifying the capacity of various 
existing logistics infrastructures, collecting information on future infrastructure 
development and investment plans, and envisioning the future freight transport 
environment. 

 As the point of the two scenarios selected in the first-year survey was to examine 
the success or failure of Africa corridor development, in gathering information, 
the focus of this study will also be Africa corridor development. 

 In addition to the eight corridors that originate from major international ports in 
eastern Africa (Djibouti Corridor, East Africa Northern Corridor, Central 
Corridor, Dar es Salaam Corridor, Nacala Corridor, Beira Corridor, Maputo 
Corridor, North-South Corridor), this study also focuses on three additional 
corridors that pass through Namibia and Angola to consider transport from inland 
countries (Lobito Corridor, Trans–Caprivi Corridor, Trans-Kalahari Corridor). 

 
2-1-1 Documents Reviewed 
 At present, the review has been conducted mainly the reports of the surveys on 

JICA's existing projects which are shown in Table 2-1-1 (Part 1 to Part 3). As 
the purpose of this survey is to gather information on future plans on logistics-
related infrastructure development, JICA's past projects and written reports 
mainly published from 2010 were reviewed to collect information on logistics 
infrastructure related to planning and master plans. 

 Information on regions and logistics infrastructure sectors for which sufficient 
information could not be obtained through desktop survey was complemented 
through field survey. 

 

Table 2-1-1: Reviewed Logistics Infrastructure Related Projects, Survey Reports 

Related 
Corridor 

Title Author
(s) 

Publicati
on Year 

No. 

Maputo 
Corridor 

Port of Maputo Infrastructure Development 
Trends 

JETRO Septemb
er 2015 

#01 

Northern 
Corridor 

Project for Master Plan on Logistics in Northern 
Economic Corridor: Final Report 

JICA March 
2017 

#02 
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Table 2-1-1: Reviewed Logistics Infrastructure Related Projects, Survey Reports 

Related 
Corridor 

Title Author
(s) 

Publicati
on Year 

No. 

Northern 
Corridor 

Formulation of Comprehensive Development 
Master Plan in the Mombasa Gate City (Kenya) 

JICA March 
2018 

#03 

Northern 
Corridor 

Ngong Road Development Project Phase 2 
(Kenya): Preparatory Survey Report 

JICA June 
2017 

#04 

Northern 
Corridor 

Project for supporting the development of a 
logistics Master Plan in Africa's Northern 
Economic Corridor: Final Report (Japanese 
Summary) 

JICA March 
2017 

#05 

Beira 
Corridor 

Port of Beira PPP Project Framework and 
Investment Plan 

JETRO March 
2016 

#06 

North-South 
Corridor 

Preparatory Survey for Southern Africa 
Integrated Regional Transport Program: Final 
Report 

JICA March 
2010 

#07 

North-South 
Corridor 

Investigative Report on Distribution and 
Logistics in Southern and Eastern Africa 

JETRO May 
2014 

#08 

Nacala 
Corridor 

Preparatory Survey Report on the Project for 
Construction of Bridges in Cabo Delgado 
Province in the Republic of Mozambique. 

JICA July 
2016 

#09 

Nacala 
Corridor 

Project for Nacala Corridor Economic 
Development Strategies in the Republic of 
Mozambique: Final Report (Summary) 

JICA Apr 
2015 

#10 

Nacala 
Corridor 

Preparatory Survey for Nacala Corridor Road 
Network Upgrading Project in the Republic of 
Mozambique: Final Report Summary 

JICA May 
2018 

#11 

Nacala 
Corridor 

Development Support for Economic 
Development in Nacala Corridor [Technical 
Assistance Related to Japanese ODA Loan]: Final 
Report 

JICA March 
2018 

#12 

Nacala 
Corridor 

Development Project for Nacala in the Republic 
of Mozambique: Ex-Ante Evaluation Paper 

JICA 2015 #13 

Nacala 
Corridor 

The Project for Supporting the Promotion of 
Nacala Corridor Development Final Report 

JICA March 
2018 

#14 

Central 
Corridor 
Dar es 
Salaam 

Corridor 
Northern 
Corridor 

Project for Revision of Dar es Salaam Urban 
Transport Master Plan in United Republic of 
Tanzania 

JICA July 
2018 

#15 

Central 
Corridor 
Dar es 
Salaam 

Corridor 

Comprehensive Master Plan for Transport and 
Trade System Development in the United 
Republic of Tanzania: Final Report (English, 
Volume 3 Master Plan) 

JICA March 
2014 

#16 

Central 
Corridor 

Project for the Improvement of the Port of 
Bujumbura: Ex-Ante Evaluation Paper 

JICA 2014 #17 

Dar es 
Salaam 

Corridor 

Preparatory Survey Report on the Project for 
Improvement of Transport Capacity in Dar es 
Salaam in the United Republic of Tanzania (Part 
2) 

JICA March 
2011 

#18 
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Table 2-1-1: Reviewed Logistics Infrastructure Related Projects, Survey Reports 

Related 
Corridor 

Title Author
(s) 

Publicati
on Year 

No. 

Djibouti 
Corridor 

Data Collection Survey Report on Maritime 
Transport Capacity in the Gulf of Tadjoura, 
Djibouti 

JICA July 
2017 

#19 

Djibouti 
Corridor 

Data Collection Survey for Djibouti Corridor: 
Final Report 

JICA January 
2018 

#20 

Djibouti 
Corridor 

Mombasa Port Master Plan Including Dongo 
Kundu: Final Report 

JICA October 
2015 

#21 

- Republic of South Africa Report JETRO Decembe
r 2015 

#22 

- Additional Preparatory Survey Report on the 
Project for Rehabilitation of Kigoma Port in the 
United Republic of Tanzania 

JICA August 
2018 

#23 

- Launch of the New Suez Canal and the Suez 
Canal Area Development Project 

JETRO 
Institut

e of 
Develo

ping 
Econo
mies 

March 
2016 

#24 

- Project for Improvement of Namibe Port:2017 
Ex-Ante Evaluation Paper 

JICA 2017 #25 

- 2016 Report on the Results of Gathering 
Information on Projects Supporting Regional 
Investment in Africa and Investment Areas Being 
Promoted in the Democratic Republic of the 
Congo 

JICA March 
2016 

#26 

- 2017 Overseas Market Trends and Forecasts 
(Egypt p.41-); Overseas Construction 
Association of Japan, Inc. 

OCAJI February
/March 
2017 

#27 

 
 Figure 2-1-1 shows the economic corridors which are located in the target 

countries for the Study. Maputo Corridor, North-South Corridor, Dar es Salaam 
Corrido, Beira Corridor, Nacala Corridor, Trans-Caprivi Corridor, Trans-
Kalahari Corridor, and Lobito Corridor are the major corridors in eastern and 
southern Africa regions. 

 Further, parts of the Nacala Corridor, Djibouti Corridor, and East Africa 
Northern Corridor were included in the five priority areas for Africa economic 
corridor development assistance at TICAD V, held in Yokohama in 2013 by the 
Japanese government. 
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Source: Prepared by the Study Team (Background map: Open Street Map) 

Figure 2-1-1: Map of Corridor Plan Locations 
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(1) Djibouti Corridor 

 Djibouti Corridor was positioned as one of the five priority areas at TICAD V 
held in Yokohama in 2013. 

 The corridor originates from Port of Djibouti and connects Galafi in Djibouti, 
Addis Ababa in Ethiopia, Khartoum in Sudan and Juba in South Sudan. 

 The route from Port of Djibouti to Ethiopia via Galafi is the primary traffic route 
of the Djibouti Corridor, and most imports in Ethiopia are transported via this 
route. 

 It is believed that logistic routes could be more widely distributed if roads and 
railways are developed along separate routes through Dewele and Dire Dawa in 
Ethiopia. 

(2) LAPSSET Corridor 

 Originating from Lamu Port in Kenya, LAPSSET Corridor has been developed 
as a corridor that branches in the northward direction to Ethiopia in Isiolo County 
Kenya, and the southward direction to Juba in South Sudan. 

 It passes through Moyale (Kenya) at the border between Ethiopia and Kenya, and 
leads to Addis Ababa via Ethiopia's Hawassa city which has been established as 
a new industrial area of Ethiopia, and Modjo which is near Addis Ababa. 

 Roads on the Kenyan side that connect to Ethiopia have already been constructed, 
and construction is underway on the Ethiopian side, including the development 
of highways between some sections from the border to Addis Ababa. 

 There are high expectations of this corridor as a new logistics route connecting 
Ethiopia and Kenya. 

(3) East Africa Northern Corridor 

 Originating from Port of Mombasa in Kenya consists of major roads connecting 
Nairobi, Kampala in Uganda, Kigali in Rwanda, Bujumbura in Burundi; railway 
lines from Port of Mombasa to Nairobi, Nakuru, and Kisumu; railway lines 
connecting Kampala and Port Bell on Lake Victoria; and inland water transport 
using Lake Victoria at Kisumu and Bell ports. 

 Road improvement plans are expected to connect this corridor with LAPSSET 
and Djibouti corridors. 

(4) Central Corridor 

 Originating from Port of Dar es Salaam in Tanzania, via Dodoma and Ithaca the 
Central Corridor connects DRC, Kigali in Rwanda, Kampala in Uganda, and 
Bujumbura in Burundi. 

 Inland lake water transport on Lake Victoria connects Ithaca in Tanzania to 
Uganda, thereby connecting Port of Mwanza in Tanzania to Port Bell in Uganda. 
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(5) Dar es Salaam Corridor 

 Originating from Port of Dar es Salaam in Tanzania, Dar es Salaam Corridor 
consists of roads and railways from Tunduma at the border with Zambia, to 
Lusaka in Zambia. This corridor also connects to the Nacala Corridor and North-
South Corridor via Lusaka. 

(6) Nacala Corridor 

 Originating from the Port of Nacala in Mozambique, this corridor is centered on 
the arterial road to Lusaka, Zambia through Nampula, Cuamba, and Malawi. It 
connects to major cities in Mozambique other than Nampula, including 
Mandimba and Lichinga. The Nacala Corridor Economic Development Strategy 
(PEDEC-Nacala) targets regional development in four provinces (Nampula, 
Cabo Delgado, Niassa, Tete) as well as seven counties in northern Zambia. 

(7) Beira Corridor 

 Beira Corridor extends from Port of Beira in Mozambique to Harare in Zimbabwe. 
It connects from Harare to the east side of the North-South Corridor. 

(8) Maputo Corridor 

 Maputo extends from Port of Maputo in Mozambique to Pretoria in South Africa. 
It connects to the North-South Corridor in Pretoria. 

(9) North-South Corridor 

 North-South Corridor consists of railways and roads leading from Port of Durban 
in South Africa to Zambia via Johannesburg and Pretoria. Its western route 
passes Lobatse and Gaborone in Botswana, and Kazungula in Zambia, while its 
eastern route passes Beitbridge, Harare and Lusaka in Zimbabwe. 

(10) Lobito Corridor 

 Lobito Corridor crosses the country from Port of Lobito in Angola and extends 
to southern DRC as well as northern Zambia. 

(11) Trans-Caprivi Corridor 

 Originating from Port Walvis Bay in Namibia, the Trans-Caprivi Corridor crosses 
the country northeast into Botswana and connects to the north section of the 
North-South Corridor route near the border with Zambia and Zimbabwe. 

(12) Trans-Kalahari Corridor 

 Originating from Port Walvis Bay in Namibia, the Trans-Kalahari Corridor 
crosses the country southeast into Botswana and connects to the North-South 
Corridor. 
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2-2 Items Assessed in the Review 

 Items requiring examination with regards to the logistics infrastructure of each 
corridor were summarized for each sector, including ports, roads, railways, 
inland water transport, and dry ports. 

 This study also examined and organized the current and future logistics 
infrastructure related plans of each sector. 

 In addition to the major issues, important items assessed for each infrastructure 
sector are shown in Table 2-2-1.  

 

Table 2-2-1: Focused Infrastructure Sectors and information 

Infrastructure Sector Item Assessed 
Port  Water depth 

 Number of berths 
 Berth length 
 Yard area 
 Volume of cargo handled 
 Type of cargo handled 

Dry port  Site area 
 Volume of cargo handled 
 Customs clearance time 

Road  Section 
 Connecting Country/City 
 Travel time between major cities 
 Road width 
 Single/multiple lane 
 Volume of cargo handled 

Railway  Section 
 Connecting Country/City 
 Travel time between major cities 
 Gauge width 
 Single/multiple lane 
 Volume of cargo handled 

Inland water transport  Means of transport 
 Volume of cargo handled 
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2-3 Information on Logistics Infrastructure Development Trends 

 Logistics infrastructure development plans, etc. were referenced from JICA 
reports. 

 
2-3-1 Logistics Infrastructure Development Plans by Sector 

(1) Ports 

 For the port sector, development plans for the ports shown in Figure 2-3-1 were 
reviewed. Table 2-3-1 and Table 2-3-2 shows the current status and development 
plans of the port sector. 

 

 

Source: Prepared by the Study Team (Background map: Open Street Map) 

Figure 2-3-1: Location of reviewed ports 
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Table 2-3-1: Current Status of the Port Sector 

Country Infrastructure Development Plan Details Status 
Year Corridor 

Djibouti Port of Djibouti (former port): 
 Port of Djibouti consists of three main facilities: 

The former port, Doraleh Container Terminal 
(DCT), and oil terminal. 

 The former port handles break bulk, dry bulk, 
container cargo and RoRo cargo with a 
maximum draft of 12 m and 15 berths. As the 
facilities are aging, all functions will be 
transferred to DMT once Doraleh, the multi-
purpose terminal under construction, is 
completed. 

 Located on European and Asian routes, Port of 
Djibouti is a transloading hub that functions as 
a feeder transport hub to East and South Africa 
regions. This port handles all cargo to Djibouti 
and 95% of Ethiopia's cargo. (#20) 

2018 Djibouti 
Corridor 

Djibouti Port of Djibouti (Doraleh Container Terminal): 
 DCT has a maximum draft of 18 m, berth of 

1050 m, 8 Super Post-Panamax quay cranes, and 
a handling capacity of 12 million TEU. 

 The container terminal used to be operated 
through a joint venture between the Djibouti 
government and DP World. However, it is 
reported that the Djibouti Government has 
reclaimed the operation rights from DP World in 
2018. (#20) 

2018 Djibouti 
Corridor 

Djibouti Port of Djibouti (Oil Terminal): 
 The oil terminal consists of two berths.One can 

accommodate 80,000 DWT Panamax class 
vessels, with a maximum draft of 18 m and 
length of 240 m. 

 The other berth can accommodate 30,000 DWT 
vessels, with a maximum draft of 10 m and 
length of 180 m.A total of 31 tanks have been 
built with a combined capacity of 399,304 m³. 

 The terminal is operated by Horizon Djibouti 
Terminals. (#20) 

2018 Djibouti 
Corridor 

Djibouti Doraleh Multipurpose Port: 
 Constructed in Phase 1 were (six) berths with a 

maximum draft of 16 m and length of 1200 m, 
as well as 12 harbor cranes. The completion 
ceremony was held in May 2017. (#20) 

2018 Djibouti 
Corridor 

Djibouti New Tadjoura Port: 
 This port has two quays approximately 455 m in 

length, 12–15 m in depth, and able to 
accommodate 65,000 DWT general cargo 
vessels. The RoRo terminal has a quay that is 
190 m in length and 12 m in depth. Phase 1 was 
completed in June 2017. (#20) 

2018 Djibouti 
Corridor 

Djibouti Port of Ghoubet: 
 Expected to serve as a salt export port, Port of 

Ghoubet has a quay 400 m in length and 15 m in 
depth and can accommodate 100,000 DWT class 

2018 Djibouti 
Corridor 
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Table 2-3-1: Current Status of the Port Sector 

Country Infrastructure Development Plan Details Status 
Year Corridor 

vessels. (#20) 
 The port's annual handling capacity is 5,000,000 

tons and held its opening ceremony in 2017. 
(#19) 

Djibouti Damerjog Livestock Port: 
 This port's quay is 655 m in length and can 

accommodate up to 5 livestock vessels. 
Operation start (#20) 

2018 Djibouti 
Corridor 

Djibouti HORIZON Djibouti Terminal: 
 This terminal has a draft of 20 m, 2 berths, and 

can accommodate 80,000 DWT class vessels. 
Oil storage capacity is 370,000 m³. Cargo 
handling capacity is 2,000 ton per hour. It 
operates under a joint investment between a 
private company and government of Djibouti. 
Private company: Government ratio is  9:1 
(#19) 

2018 Djibouti 
Corridor 

Somalia Port of Berbera:  
 This is an oil terminal whose quay is 650 m in 

length. As of 2012, cargo handling volume was 
21,538 TEU for containers, 521,300 TEU for 
break bulk, and 150,425 ton for other bulk 
cargo. The port is used for import and export of 
Ethiopia. (#20) 

2018 Djibouti 
Corridor 

Kenya Port of Mombasa: 
 Of this port's 19 berths, 8 berths (11 to 19) are 

dedicated as container terminals. These 8 berths 
are 1,156.7 m in length and 10.5–13.5 m in 
depth. 

 As of 2015, container cargo handling volume 
was 1,076,118 TEU and non-container cargo 
handling volume was 16,456,00 tons (#20) 

2018 Northern 
Corridor 

Sudan Osman Digna Port: 
 Located roughly 60 km south of Port Sudan, 

Osman Digna Port contains 9 berths (4 berths 
for passenger vessels, RoRo , general cargo 
combined use; 4 berths for livestock and 
common cargo; 1 berth for dry bulk, livestock 
and general cargo. 

 The quay is 748 m in length with a water depth 
of 8–12 m. 

 It has an annual handling capacity of 3 million 
tons. (#20) 

2018 Djibouti 
Corridor 

Sudan Port Sudan: 
 Port Sudan consists of four major facilities: 

North quay, Green terminal, South quay, and the 
Al-Khair oil terminal.  

 North quay has 12 berths with a total length of 
1866 m and water depth of 8.5–10.7 m. This 
quay handles mainly general cargo, cooking oil, 
and molasses with an annual handling capacity 
of 5 million tons. 

 Green terminal has 4 berths with a total length 

2018 Djibouti 
Corridor 
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Table 2-3-1: Current Status of the Port Sector 

Country Infrastructure Development Plan Details Status 
Year Corridor 

of 1228 m, water depth of 14.7 m, and can 
accommodate up to 60,000 DWT class vessels. 
The terminal handles mainly general cargo, 
container cargo and bulk cargo with an annual 
handling capacity of 4 million tons.  

 South quay is a container terminal with a total 
length of 1546 m, 6 container berths, 1 grain and 
general cargo berth (berth 15). It has a depth of 
12.6 m to 16 m and an annual handling capacity 
of 12 million TEU. 

 Al-Khair Oil Terminal has only one berth with 
a length of 310 m, water depth of 14.6 m, and 
can accommodate 50,000 DWT class vessels. Its 
annual handling capacity is 26 million tons. 
(#20) 

 Not only is it the gateway to Sudan, but it also 
serves as a port for inland countries including 
South Sudan, Central Africa and Chad. 
However, it is worth noting that transport to 
southern Sudan requires over 1000 km of road 
transport. For this reason, Port of Mombasa in 
Kenya is often used for transport to South 
Sudan. (#20) 

 

Table 2-3-2: Port Sector Development Plans 

Country Infrastructure Development Plan Details 
Target 
Grant 
Year 

Corridor 

Egypt New Suez Canal (new): 
 This new canal was completed in 2015. Due to 

this, the number of vessels passing through each 
year is forecast to increase from 17,148 in 2014 
to 33,000 in 2023. (#24) 

2015 
(Complet
ed) 
→ 2023 

None 

Egypt Port of Port Said: 
 SCZone (Suez Canal Regional Development 

Project) is being implemented in the eastern 
Port Said back land. 

 This is Egypt's main port, there are no known 
future expansion plans (#27) 

Unknown None 

Egypt Port of Alexandria: 
 Port of Alexandria is the main port in Egypt, and 

while it has been under construction to expand 
the port as of 2017, there are no known future 
expansion plans (#27) 

Unknown None 

Egypt Damietta Port: 
 Port of Alexandria is the main port in Egypt, and 

while it has been under construction to expand 
the port as of 2017, there are no known future 
expansion plans (#27) 

Unknown None 

Egypt  Port of Dekheila 
 Port of Alexandria is the main port in Egypt, and 

Unknown None 
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Table 2-3-2: Port Sector Development Plans 

Country Infrastructure Development Plan Details 
Target 
Grant 
Year 

Corridor 

while it has been under construction to expand 
the port as of 2017, there are no known future 
expansion plans (#27) 

Egypt Sokhna Port: 
 SCZone (Suez Canal Regional Development 

Project) is planned for the Suez/Ain Sokhna 
back land, which is expected to increase 
transport activity. This is Egypt's main port, 
there are no known future expansion plans (#27) 

Unknown None 

Djibouti Doraleh Multipurpose Port (DMP) (new): 
 Of the 6 berths completed in Phase 1, two berths 

will be dedicated to containers, 1 berth to RoRo, 
and 3 berths to bulk cargo. 

 The development plan is composed of Phase 1 
and Phase 2, however, the scale and timing of 
the development in Phase 2 are unknown. 

 This port was built to take over functions of the 
aging Port of Djibouti facilities, and once 
completed, all functions of the old port will be 
transferred to Doraleh Multipurpose Port. 
Although this new port has fewer berths than the 
former port, it should have the same handling 
volume due to its draft depth and the 
introduction of cargo handling equipment. (#20) 

 This port has 15 berths, a length of 1,200 m, 
water depth of 16–18 m, and is capable of 
handling container cargo, RoRo cargo, general 
cargo and break bulk cargo. 

 Annual cargo handling capacity is 220,000 
TEUs for container cargo and 8,799,000 tons for 
general cargo. 

 Equipment includes two quay cranes, 12 portal 
cranes, and 2 rail mounted gantry (RMG) 
cranes. 
A berth dedicated for the Chinese Navy is also 
likely to be built. (#19) 

Phase 1: 
Loan 
provided 
in 2017 
 
Phase 2: 
Unknown 

Djibouti 
Corridor 

Djibouti LNG terminal (new): 
 LNG will be transported from Ethiopia's 

Ogaden basin via an 803 km pipeline with an 
annual LNG handling volume of 3 million tons. 
Completion is scheduled for 2019. (#20) 

2019 Djibouti 
Corridor 

Djibouti Vessel repair and dry dock maintenance (new): 
 Planned are two floating docks (80,000DWT 

and 30,000DWT) with a length of 840 m and 
depth of 20 m. Although operations were 
planned to start by 2020, funding has not yet 
been secured. (#20) 

2020 Djibouti 
Corridor 

Djibouti New Tadjoura Port (new): 
 This port is being developed to export 

potassium from northern Ethiopia. (#20) 
 Although Phase 1 completed in June 2017, it is 

unknown when the port will begin handling 

Unknown 
(2017 or 
later) 

Djibouti 
Corridor 
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Table 2-3-2: Port Sector Development Plans 

Country Infrastructure Development Plan Details 
Target 
Grant 
Year 

Corridor 

cargo. (#19) 
Somalia Port of Berbera (expansion): 

 Now undergoing renovation, this port is 
scheduled to start operating in 2019. Berth 
expansion work is now underway. (#20) 

 Renovation projects underway include a 400 m 
quay and 250,000 m² yard expansion. (#20) 

 The Ethiopian government also said that it 
expects 30% of Djibouti's cargo to shift to Port 
of Berbera in order to ease congestion at Port of 
Djibouti. (#20) 

2019 Djibouti 
Corridor 

Eritrea Massawa Port: 
 No information on development plans could be 

obtained. 

- None 

Eritrea Port of Assab: 
 No information on development plans could be 

obtained. 

-  

Kenya Lamu Port (new): 
 Lamu port is a deep sea port with 32 berths 

under construction.  
 One berth in 2018 and two berths in 2020 were 

operating.  
 There are plans for a further 29 berths to be 

built under concession contract with a private 
operator. 

 Transport areas beyond the port are northern 
Kenya, southern Ethiopia and southern Sudan 
via the LAPPSET Corridor.  

 It is under construction 200 m north of Port of 
Mombasa. 

 The port is expected to use the LAPSSET 
corridor to connect to northern Kenya, southern 
Ethiopia and southern Sudan. (#20) 

First 
berth: 
2018 
Second 
berth: 
2020 
Unknown 
for 29 
berths 
thereafte
r 

Djibouti 
Corridor 
LAPSSE
T 
Corridor 

Sudan Port of Osman Digna (new): 
 A new livestock terminal is being planned 35 

km south of the port. Phase1 is being planned 
with a quay 240 m in length and 12.5 m in depth. 
Phases 2 and 3 will have quays of 900 m total 
length (4 berths) and 12.5 m depth. (#20) 

Unknown Djibouti 
Corridor 

Tanzania Port of Dar es Salaam (expansion): 
 Expansion of two berths (berths 13 and 14) was 

planned to start in 2013, but construction had 
still not started at February 2014 and the 
construction period is expected to be three 
years.  

 There are plans to build a new inland container 
depot in Kisarawe to expand the container yard.  

 Berths 13 and 14 will be 750 m in length and 
able to accommodate 500,000 DWT class 
vessels. Each of two berths will handle 650,000 
TEU for a total annual handling capacity 
expected to be 1,200,000 TEU. 

Unknown 
(2017 or 
later) 

Central 
Corridor, 
Dar es 
Salaam 
Corridor 
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Table 2-3-2: Port Sector Development Plans 

Country Infrastructure Development Plan Details 
Target 
Grant 
Year 

Corridor 

 Nevertheless, demand is expected to overtake 
volume handled by 2020. (#16) 

 As container cargo volume is forecast to be 
2,486,000–4,719,000 TEU by 2028, expansion 
of the two berths is not expected to meet the 
projected demand. (#16) 

Tanzania Mbegani-Bagamoyo Port (new): 
 This port is planned in separate Phases 1–3. 
 Phase 1 (2020–2024): Length of 1 km with 4 

berths (including 2 for containers and 1 for Ro-
Ro); Phase 2 (2024–2028): Length of 1,320 m 
with 5 berths; Phase 3 (2028–2030): Length of 
1,620 m with 7 berths 

 In 2013, the Chinese and Tanzanian 
governments signed an agreement on port 
support (#16) 

Phase 
1:2024 
Phase 
2:2028 
Phase 
3:2030 

Central 
Corridor, 
Dar es 
Salaam 
Corridor 

Tanzania Mwambani Port (new): 
 Since expanding Port of Tanga is unrealistic due 

to its surrounding environment (expensive to 
develop a port with a depth of 12 m or more), 
there are plans to develop a port in Mwambani 
Bay, 6 km south of Port of Tanga. 

 In JICA's FS survey, only a rough selection of 
suitable sites within Mwambani Bay was carried 
out.(#16) 

Unknown Tanga 
Corridor 
(Tanga→
Arusha→
Lake 
Victoria) 

Tanzania Mtwara Port (expansion): 
 Development of Mtwara Port may be expedited 

by the development of gas fields off the coast 
of Mtwara.  

 Though it handles 150,000 tons of cargo, by 
2030 it is expected to reach 25,000,000 tons of 
bulk cargo (cement, coal, iron, etc.) with 
demand of 41,000 TEU. (#16) 

Unknown Mtwara 
Corridor 
(Mtwara
→Mbamb
a Bay 
(Lake 
Malawi)) 

Mozambiq
ue 

Port of Nacala (expansion): 
 JICA is implementing the Port of Nacala 

Development Project. 
 Based on the JICA's project evaluation, in 2020, 

target cargo volume is set at 5,071,000 
tons/year and container cargo volume is set at 
251,000 TEU. (#13) 

 Phase 2 began in May 2018. Container handling 
volume is expected to reach 300,000 TEU 
through Phase 2 of the project. 
2012–2016 container handling volume (in order 
from 2012) has been 65,000 TEU, 82,000 TEU, 
97,000 TEU, 79,000 TEU, 71,000 TEU (#14) 

Phase 2: 
2021 
(Schedul
ed to 
start in 
May 
2018 
with a 3-
year 
construct
ion 
period) 

Nacala 
Corridor 

Tanzania Mtwara Port (expansion): 
 Development of Mtwara Port may be expedited 

by the development of gas fields off the coast 
of Mtwara.  

 Though it handles 150,000 tons of cargo, by 
2030 it is expected to reach 25,000,000 tons of 

Unknown Mtwara 
Corridor 
(Mtwara
→Mbamb
a Bay 
(Lake 
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Table 2-3-2: Port Sector Development Plans 

Country Infrastructure Development Plan Details 
Target 
Grant 
Year 

Corridor 

bulk cargo (cement, coal, iron, etc.) with 
demand of 41,000 TEU. (#16) 

Malawi)) 

Mozambiq
ue 

 Port of Nacala (expansion): 
JICA is implementing the Port of Nacala 
Development Project. 

 Based on the JICA's project evaluation, in 2020, 
target cargo volume is set at 5,071,000 
tons/year and container cargo volume is set at 
251,000 TEU. (#13) 

 Phase 2 began in May 2018. Container handling 
volume is expected to reach 300,000 TEU 
through phase 2 of the project. 

 2012–2016 container handling volume (in order 
from 2012) has been 65,000 TEU, 82,000 TEU, 
97,000 TEU, 79,000 TEU, 71,000 TEU (#14) 

Phase 
2:2021 
(Schedul
ed to 
start in 
May 
2018 
with a 3-
year 
construct
ion 
period) 

Nacala 
Corridor 

Mozambiq
ue 

Port of Palma: 
 Construction of an LNG plant using natural gas 

from offshore gas fields was planned by 2018; 
location of a chemical industry using natural 
gas was planned by 2020; and public ports to 
facilitate natural gas-related industries has also 
been planned. Details on the status of port 
development are unknown. (#10) 

Unknown Nacala 
Corridor 

Mozambiq
ue 

Port of Beira (expansion): 
 Plans include an increase of processing capacity 

to 750,000 TEU by 2024, and a new container 
terminal sometime after 2027. There are plans 
to boost processing capacity for general cargo 
(Phase 1: 2015 forward; Phase 2: 2019 forward) 
(#06) 

2024 
After 
2027 

Beira 
Corridor 

Mozambiq
ue 

Port of Maputo (expansion): 
 Cargo is being shifted from Port of Durban to 

Port of Maputo, and there are growing needs to 
expand Port of Maputo. (#07) 

 By 2033, the capacity will be expanded from 
19,300,000 tons at 2014 to 40,000,000 tons by 
2033. According to the investment plan to 2020, 
container handling capacity will be increased 
from 150,000 TEU at 2014 to 300,000 TEU 
(#01) 

Details 
unknown 
(2020, 
2033) 

Maputo 
Corridor 

Mozambiq
ue 

Techobanine Port (new): 
 As an alternative port to Port of Maputo, there 

are plans to develop a port 70 km south of Port 
of Durban that will receive cargo switched from 
Port of Durban. (#07) 

Unknown Maputo 
Corridor 

Republic 
of South 
Africa 

Port of Durban (expansion/new construction): 
 The port is planning a short-term expansion 

project from 2012 to 2019. Medium-Term 
projects also include a new port scheduled to 
begin construction between 2019 and 2042. 
(#08) 

Details 
unknown 
(2019, 
2042) 

North-
South 
Corridor 

Republic Port of Cape Town (expansion): Unknown None 
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Table 2-3-2: Port Sector Development Plans 

Country Infrastructure Development Plan Details 
Target 
Grant 
Year 

Corridor 

of South 
Africa 

 This is a major port with the second largest 
container handling volume in South Africa. 
Although a development plan has been prepared 
by the National Ports Authority, but there are no 
specific plans known (#22). 

Republic 
of South 
Africa 

Port of Port Elizabeth (expansion): 
 It is the third major port in South Africa in terms 

of container handling volume. Although a 
development plan has been prepared by the 
National Ports Authority, specific plans are 
unknown (#22) 

Unknown None 

Republic 
of South 
Africa 

Port of East London (expansion): 
 It is the fourth major port in South Africa in 

terms of container handling volume. Although a 
development plan has been prepared by the 
National Ports Authority, specific details are 
unknown (#22). 

Unknown None 

Republic 
of South 
Africa 

Port of Richards Bay (expansion): 
 It is the fifth major port in South Africa in terms 

of container handling volume. Although a 
development plan has been prepared by the 
National Ports Authority, specific plans are 
unknown (#22) 

Unknown None 

Republic 
of South 
Africa 

Port of Saldanha (expansion): 
 Development has been planned primarily as a 

port for handling iron ore. It is expected to 
provide an alternative port to others; however, 
specific plans are unknown (#22). 

Unknown None 

Namibia Port of Walvis Bay (expansion): 
 JICA conducted a preparatory survey in 2010 on 

container terminal development projects. A new 
container terminal is expected to be built to 
increase the capacity to 583,000 TEU by 2026. 

Unknown Trans-
Caprivi 
Corridor / 
Trans-
Kalahari 
Corridor 

Angola Port of Namibe (expansion): 
 Under the Port of Namibe improvement plan, 

work is being carried out with support from 
Japan. (#25) 

Unknown None 

Angola Port of Lobito (expansion): 
 There are no known specific future expansion 

plans 

Unknown Lobito 
Corridor 

Angola Rwanda Port (expansion): 
 There are no known specific future expansion 

plans 

Unknown None 
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(2) Dry port 

 Table 2-3-3 and Table 2-3-4 shows the current status and development plans of 
dry ports.  

 

Table 2-3-3: Current Status of Dry Ports 

Country Infrastructure Development Plan Details Status 
Year Corridor 

Sudan Kosti Dry Port (Sudan):  
 Formerly a land transport and inland water 

transport terminal, this port it is now mainly 
used as a transshipment terminal for customs 
clearance and land transport of goods imported 
from Port Sudan. 

 The site area is 200 ha with an annual handling 
capacity of 150,000 TEU. Customs clearance is 
possible here, after which goods are transported 
to Central-Western Sudan and South Sudan. 
(#20) 

In 
operation 

Djibouti 
Corridor 

Sudan Salloum Dry Port (Sudan): 
 Recently began operation. This port was built to 

alleviate congestion in Port Sudan. (#20) 

In 
operation 

Djibouti 
Corridor 

Ethiopia Ethiopia: 
 Existing permanent dry ports are Semera and 

Modjo. 
 Existing temporary dry ports are Mekele, 

Kombolcha, and Dire Dawa. 
 Comet and Gelan in Kality also have dry ports, 

which are second only to Modjo Dry Port. (#20) 

In 
operation 

Djibouti 
Corridor 

 

Table 2-3-4: Dry Port Development Plans 

Country Infrastructure Development Plan Details 
Target 
Grant 
Year 

Corridor 

Ethiopia Ethiopia: 
 A project to expand Modjo Dry Port, the largest 

dry port in Ethiopia, is now underway. 
 This project will increase site area from 62 to 

150 ha, increase the number of customs 
warehouses from 2 to 6, and secure additional 
cargo handling equipment. Construction is now 
underway to connect the port directly to the new 
railway. (#20) 

Details 
not 
finalized 

Djibouti 
Corridor 

Ethiopia Ethiopia: 
 Dry port locations are planned for Bahir Dar, 

Nekemte, Jimma, Hawassa and Jijiga. (#20) 

Details 
not 
finalized 

Djibouti 
Corridor 

Mozambiq
ue 

Mozambique: 
 As a project to establish an integrated transport 

terminal and rail transport yard in Nacala, this 
is an integrated terminal composed of three 
elements: A combined railway and truck 
terminal, railway yard, and engine shed. It is 
being established to quickly transfer cargo from 

Details 
unknown 

Nacala 
Corridor 
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railroad to truck and vice-versa. 
 Annual cargo handling volume will be 50,000–

60,000 TEU. The planned site is 10 km south of 
Port of Nacala along the Port of Nacala Access 
Road. (#12) 

Malawi Malawi: 
 In Liwonde and Chipoka, the development of a 

customs logistics base is being promoted 
(Malawi Inland Container Customs Logistics 
Base Project).  

 This roughly 1.2 ha facility will include a 
railway yard, bonded warehouse, container 
transport station, and container storage. (#12) 

Details 
not 
finalized 

Nacala 
Corridor 

Zambia Zambia: 
 In Chipata, development of a customs logistics 

base is being promoted (Chipata Inland 
Container Customs Logistics Base Project).  

 This roughly 1.2 ha facility will include a 
railway yard, bonded warehouse, container 
transport station, and container storage. (#12) 

Details 
not 
finalized 

Nacala 
Corridor 

Mozambiq
ue 

Mozambique: 
 Four truck terminals will be built along N1 and 

N12 in Namialo, Ribaue and Malema in 
Nampula city, and Cuamba in Niassa province. 
These terminals will handle cargo storage, 
distribute goods to smaller trucks, etc. (#12) 

Details 
not 
finalized 

Nacala 
Corridor 

 

(3) Road 

 Table 2-3-5 and Table 2-3-6 shows the current status and development plans of 
the road sector.  

 

Table 2-3-5: Current Status of the Road Sector 

Country Infrastructure Development Plan Details Status 
Year Corridor 

Ethiopia Ethiopia to Kenya: 
 To use Lamu and Mombasa ports from southern 

Ethiopia, road sections between Modjo-
Hawassa-Moyale are used as the main access 
roads to LAPSSET Corridor. (#20) 

2018 LAPSSE
T 
Corridor 

Djibouti 
Ethiopia 

Djibouti to Ethiopia: 
 The transport route between Ethiopia and 

Djibouti via Galafi is fully open. Due to this 
route's flat terrain, it is the primary traffic route 
of Djibouti Corridor. (#20) 

2018 Djibouti 
Corridor 

Ethiopia Ethiopian Domestic Expressway: 
 The Addis Ababa–Adama Expressway ("AAE"), 

which connects Addis Ababa–Dukem–Bishoftu–
Modjo–Adama, is now in service. This road is 
78 km in length, 6-lane (3-lane per side) 
expressway. The roadway is 3.75 m wide with a 
2 m wide median and 2.5 m of paved road per 
side. Access is fully limited (as a toll road).  

 Most container cargo from Port of Djibouti 

2018 Djibouti 
Corridor 
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Table 2-3-5: Current Status of the Road Sector 

Country Infrastructure Development Plan Details Status 
Year Corridor 

clears customs at Modjo Dry Port and is 
transported to Addis Ababa or the final 
destination in the vicinity. Therefore, 
constructing this highway was driven by Addis 
Ababa to Adama having the highest traffic 
volume in Ethiopia. (#20) 

Djibouti Djibouti: 
 National Highway RN1 is roughly 240 km in 

length and carries most cargo destined for 
Ethiopia, making it the most important of the 
country's four major routes. Due to poor 
pavement conditions between Dikhil and Galafi, 
JICA is implementing road maintenance and 
equipment outfitting projects for emergency 
repair. (#20) 

When the 
2018 
report 
was 
prepared 
Design 
stage 

Djibouti 
Corridor 

Djibouti Djibouti: 
 National Highways RN5 and RN18 are 

alternative routes to RN1 between Djibouti and 
Ethiopia, but the pavement conditions are poor. 
(#20) 

When the 
2018 
report 
was 
prepared 
Pavement 
incomple
te, 
limited 
use 

Djibouti 
Corridor 

Djibouti Djibouti: 
 National Highway RN2 is a 21.4 km road that 

connects Djibouti and Somalia. (#20) 

When the 
2018 
report 
was 
prepared 
under 
construct
ion 

Djibouti 
Corridor 

Ethiopia 
Sudan 

Ethiopia to Sudan: 
 The road between Addis Ababa and Metemma 

(at the border between Ethiopia and Sudan) is 
expected to be used to access Sudan's Port 
Sudan from northern Ethiopia as well as 
promote trade between Ethiopia and Sudan. 
(#20) 

In 
operation 

Djibouti 
Corridor 

Ethiopia 
South 
Sudan 

Ethiopia to South Sudan: 
 There is a major road from Ethiopia to Upper 

Nile state in southern Sudan via Jikawo 
(Jikawo/Jikou on the southern Sudan side). 

 In South Sudan's Upper Nile, road construction 
is problematic due to the flood-frequent Sudd 
zone and poor soil conditions between this 
region and Juba (South Sudan), necessitating 
access from the Ethiopian side. (#20) 
 

In 
operation 

Djibouti 
Corridor 

Sudan Sudan: 
 There is a both a "Shorter Route" and "Longer 

Route" between Khartoum and Port Sudan. The 

2018 Djibouti 
Corridor 
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Table 2-3-5: Current Status of the Road Sector 

Country Infrastructure Development Plan Details Status 
Year Corridor 

Longer Route is more commonly used since 
vehicles carry empty cargo from Khartoum to 
Port Sudan. (#20) 

Sudan Sudan: 
 The North-South Route between Halfa 

(Egyptian border)–Khartoum–Galallabat 
(Ethiopian border) is often used as an 
international trade route for land transport. 
(#20) 

2018 Djibouti 
Corridor 

Sudan Sudan to South Sudan: 
 The route between Khartoum (Sudan) and Renk 

(border with South Sudan) was once the major 
route, but has not been utilized as a logistics 
route in recent years due to poor paving 
conditions. (#20) 

2018 Djibouti 
Corridor 

Sudan Sudan: 
 The A5, which connects Khartoum to Al Fashir 

via route B26, has helped to improve access to 
western Sudan. (#20) 

2018 Djibouti 
Corridor 

South 
Sudan 

South Sudan: 
 The road between Juba and Nimule leads to the 

northern corridor, connecting traffic to Port of 
Mombasa via Uganda and Kenya. (#20) 

2018 Djibouti 
Corridor 

Tanzania Road widening (Gerezani Road–Bandari Road) (2 
lanes to 4 lanes):  
 Project for Improvement of Transport Capacity 

in Dar es Salaam in the United Republic of 
Tanzania, Phase 2 (Maximum grant: 104 million 
yen) 

 Road widening project of 1.7 km roadway from 
the intersection of Bandari and Kilwa roads to 
intersection of Zaregeni and Nyerere roads. This 
creates a 4-lane 2-way road (2 lanes per 
direction of 7.5 m width). Both sides have 
combined vehicle/bicycle lanes each 3.5 m wide 
(#18) 

2011 Dar es 
Salaam 
(TAZAR
A) 

Corridor 

Tanzania  Mwenge multi-level crossing. Widening of New 
Bagamoyo Road. (#15) 

2011 Dar es 
Salaam 
(TAZAR
A) 
Corridor 
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Table 2-3-6: Road Sector Development Plans 

Country Infrastructure Development Plan Details 
Target 
Grant 
Year 

Corridor 

Ethiopia Djibouti to Ethiopia: 
 Once the route through Djibouti-Dewele-Dire 

Dawa-Halal-Awash-Modjo-Addis Ababa is paved, 
the paved surface will raise transport speed from 
10 km/h to 65 km/h. This is expected to reduce 
required transport time between Djibouti and 
Addis Ababa from 31 hours down to 12 hours. 
Note, however, that details of the project are 
unknown. (#20) 

Details 
unknown 

Djibouti 
Corridor 

Ethiopia Djibouti to Ethiopia: 
 Originating from Port of Djibouti, this corridor 

connects to Dewele and Awash in Ethiopia via 
National Highway RN5 and RN18 on the Djibouti 
side. Although Ethiopia side roads (Awash-Dire 
Dawa-Dewele) are unpaved now, paving has been 
budgeted until FY2019/2020 in the Ethiopian 
Road Sector Development Program (RSDP V). 
(#20) 

Construct
ion is 
budgeted 
to 
FY2019/2
020 

Djibouti 
Corridor 

Djibouti Djibouti to Ethiopia: 
 National Highway RN11, which connects Port of 

Tadjoura to the Djibouti-Ethiopia border (Balho), 
is currently under construction. (#20) 

Under 
constructi
on when 
the 2018 
Report 
was 
prepared 

Djibouti 
Corridor 

Djibouti Ethiopia to Djibouti:  
 The road between Galafi and Balho, which 

connects from Ethiopia to Djibouti's National 
Highway RN11, the route leading to Tadjoura Port, 
is currently undergoing road improvements. (#20) 

Under 
repair 
when the 
2018 
Report 
was 
prepared 

Djibouti 
Corridor 

Djibouti Djibouti Domestic Expressway:  
 A highway between Port of Djibouti and RN18 has 

been planned but not yet budgeted. (#20) 

Not 
budgeted 
when the 
2018 
Report 
was 
prepared 

Djibouti 
Corridor 

Ethiopia Somalia to Ethiopia:  
 The road between Dire Dawa and Togechane, 

which connects Ethiopia to Port of Berbera in 
Somalia, is currently under construction. (#20) 

Under 
constructi
on when 
the 2018 
Report 
was 
prepared 

Djibouti 
Corridor 

Ethiopia Ethiopian Domestic Expressway:  
 Expressway between Adama and Awash is 

currently under construction. (#20) 

Under 
constructi
on when 
the 2018 
Report 
was 
prepared 

Djibouti 
Corridor 
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Table 2-3-6: Road Sector Development Plans 

Country Infrastructure Development Plan Details 
Target 
Grant 
Year 

Corridor 

Ethiopia Ethiopian Domestic Expressway:  
 Expressway between Awash and Dire Dawa has 

been planned, but there are no solid funding 
prospects. (#20) 

No solid 
funding 
prospects 
when the 
2018 
Report 
was 
prepared 

Djibouti 
Corridor 

Ethiopia Ethiopian Domestic Expressway:  
 Expressway between Modjo and Hawassa is 

currently under construction. Logistics demand in 
Hawassa is expected to increase due to 
development of a new industrial park, and the 
expressway is expected to improve transport 
capacity. (#20) 

Under 
constructi
on when 
the 2018 
Report 
was 
prepared 

Djibouti 
Corridor 

South 
Sudan 

 South Sudan: As an alternative route for 
international trade, a road is being developed 
between Juba and Nadapal. It is planned to connect 
to the LAPSSET corridor which leads to Lamu 
Port. (#20) 

Under 
constructi
on when 
the 2018 
Report 
was 
prepared 

Djibouti 
Corridor 
LAPSSET 
Corridor 

Tanzania  A road improvement plan connecting Kibamba IC 
to the Outer Ring Road (R=20–30 km) extending 
from Bunju has been approved.  

 A Middle Ring Road (R =10–15 km) plan is under 
consideration. A road improvement plan 
connecting Bay Link and Baymouth Link roads 
has already been approved. (#15) 

Unknown Dar es 
Salaam 
(TAZAR
A) 
Corridor 

Mozambiq
ue 

Mozambique:  
 World Bank is planning to build an access road to 

Nacala–Nacala a Velha. (#12) 

Schedule
d for 
constructi
on when 
the 2018 
Report 
was 
prepared 

Nacala 
Corridor 

Mozambiq
ue 

Mozambique:  
 World Bank plans to construct an access road from 

Nacala to Angónia District in Tete Province. (#12) 

Schedule
d for 
constructi
on when 
the 2018 
Report 
was 
prepared 

Nacala 
Corridor 

Mozambiq
ue 

Mozambique:  
 Road reconstruction was recommended between 

Nampula and Nametil, which began in 2017 
through a loan from Export-Import Bank. (#12) 

Reconstr
uction 
began in 
2017 

Nacala 
Corridor 

Mozambiq
ue 

Mozambique:  
 A Port of Nacala Access Road Project is being 

promoted.  

FS was 
underway 
when the 

Nacala 
Corridor 
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Table 2-3-6: Road Sector Development Plans 

Country Infrastructure Development Plan Details 
Target 
Grant 
Year 

Corridor 

 This is a 13.5 km road north of N12 to Port of 
Nacala, including 0.7 km of bridges. Though it 
will initially be a 2-lane road, it will be expanded 
to 4 lanes in the future. (#12) 

2018 
Report 
was 
prepared 

Mozambiq
ue 

Mozambique:  
 The Port of Nacala Access Road connects from the 

Port of Nacala extension to N12 bound for 
Nampula at the intersection of R702.  

 It provides direct access to the port without 
passing through Nacala's city center. A multimodal 
terminal (railway yard) is also planned along the 
route. It has two lanes per side and is 13.5 km in 
length. (#11) 

Unknown Nacala 
Corridor 

Mozambiq
ue 

Mozambique:  
 A Nampula/Southern road bypass project in 

Nampula City is being promoted.  
 This is a 32.5 km bypass road that would run 

through the southern part of Nampula City, 
bypassing N13 traffic from the west and N1 traffic 
from the east of Nampula City.  

 Initially, the road will be 16 m wide as well as part 
of a future proposed ring road. (#12) 

FS was 
underway 
when the 
2018 
Report 
was 
prepared 

Nacala 
Corridor 

Mozambiq
ue 

Mozambique:  
 Of the road sections of N1 which runs from Port 

of Nacala to Nampula city center, the Nampula 
South Bypass bypasses the city on the south side 
just before N1 enters the city.  

 It crosses R686 and N104, then crosses N1 which 
runs south from Nampula city, and joins N13 
without passing through the city center. It has two 
lanes per side and is 32.5 km in length. (#11) 

FS was 
underway 
when the 
2018 
Report 
was 
prepared 

Nacala 
Corridor 

Mozambiq
ue 

Mozambique:  
 A Cuamba Bypass Road Development Project is 

being promoted in Cuamba City.  
 This is a 2-lane road with a length of around 11 

km, including a 50 m bridge. At around 5 km east 
of Cuamba City, the road branches off from Route 
N13 extending northwest, merges with N360, and 
bypasses inflowing traffic from N13 into Cuamba 
City. (#12) 

FS was 
underway 
when the 
2018 
Report 
was 
prepared 

Nacala 
Corridor 

Mozambiq
ue 

Mozambique:  
 The Cuamba Bypass is a road that bypasses the 

north side of Cuamba without passing through the 
inner city where the rail route from Malawi and 
Nacala Corridor intersect. It crosses N360 and 
connects to both ends of N13.  

 The route allows road traffic to avoid crossing the 
railway tracks. This road has one lane per side and 
is 11 km in length. (#11) 

FS was 
underway 
when the 
2018 
Report 
was 
prepared 

Nacala 
Corridor 

Mozambiq
ue 

Mozambique:  
 This corridor improves access to Tanzania from 

Mozambique's coastal city of Pemba or Palma by 

Being 
implemen
ted when 

Nacala 
Corridor 
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Table 2-3-6: Road Sector Development Plans 

Country Infrastructure Development Plan Details 
Target 
Grant 
Year 

Corridor 

rebuilding two bridges between Mueda and 
Negomane in eastern Cabo Delgado. (#12) 

the 2018 
Report 
was 
prepared 

Mozambiq
ue 

Mozambique:  
 The Messalo I, Messalo III and Mapuede Bridges 

on N380 will be replaced through grant aid with a 
target completion date of 2022.  

 Current passage between Macomia and Oasse is 
limited for fully-loaded large trucks, taking 
around 300 minutes due to detouring away from 
Macomia to the coast. By rebuilding the bridges, 
trucks can travel on N380 and reduce travel time 
by 80 minutes. (#09) 

Aimed to 
be rebuilt 
by 2022 

Nacala 
Corridor 

Mozambiq
ue 

Mozambique:  
 The development of 12 expressways and 27 trunk 

roads is planned in the Urban Transport Master 
Plan formulated by National Roads Administration 
(ANE) in March 2014. See the appendix for 
details. (#09) 

Was 
preparing 
for 
implemen
tation to 
2020 
when the 
2016 
Report 
was 
prepared 

Nacala 
Corridor 

Kenya  Southern bypass construction project including 
Kipevu Link.  

 This provides an alternative route for cargo from 
the container terminal to Nairobi. (#03) 

Unknown Northern 
Corridor 

Kenya  New container terminal development project. An 
additional handling volume of 70,000 TEU will be 
newly added to Port of Mombasa, which now has 
a handling volume of 1 million TEU. However, 
these mainly focus on container cargo rather than 
bulk cargo. (#03) 

Unknown Northern 
Corridor 

Kenya  Standard Gauge Railway Improvement Project. 
This provides an alternative route for cargo from 
the container terminal to Nairobi. (#03) 

Unknown Northern 
Corridor 

Kenya  Project to widen the existing 2-lane road to a 4-
lane road for Ngong Road on sections between 
Nairobi's city center and west area (Dagoretti 
Corner intersection to Kilimani Intersection).  

 The target area, Ngong Road, is Nairobi city's 
most congested area, and this project is expected 
to significantly reduce traffic congestion. (#04) 

2019 Northern 
Corridor 

Kenya  Development of a SEZ (South Economic Zone) in 
the southern Africa and Dongo Kundu area port 
development (JICA) (#03) 

Not 
implemen
ted 

Northern 
Corridor 

Kenya  Mombasa Gate Bridge Construction Project 
(JICA) (#03) 

Not 
implemen
ted 
 

Northern 
Corridor 
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Table 2-3-6: Road Sector Development Plans 

Country Infrastructure Development Plan Details 
Target 
Grant 
Year 

Corridor 

Kenya  Development plan for the Second Nyali 
Bridge/Development plan for a northern bypass 
(World Bank) (#03) 

Not 
implemen
ted 

Northern 
Corridor 

Kenya  Road widening plan for National Highway A109 
(European Investment Bank) (#03) 

Not 
implemen
ted 

Northern 
Corridor 

 

(4) Railway 

 Table 2-3-7 and Table 2-3-8 shows the current status and development plans of the 
railway sector.  

 

Table 2-3-7: Current Status of the Railway Sector 

Country Infrastructure Development Plan Details Status 
Year Corridor 

Djibouti 
Ethiopia 

Rail transport between Djibouti and Ethiopia: 
 Ethio-Djibouti Railway between Port of Djibouti 

and Addis Ababa is no longer in use. Total length 
is 784 km with 1000 mm narrow gauge. (PCKK 
Note: Current existence of the track is unknown) 
(#20) 

Route 
began 
operation 
in 1917 
Currently 
unusable 
due to 
lack of 
maintena
nce 

Djibouti 
Corridor 

Djibouti 
Ethiopia 

Rail transport between Djibouti and Ethiopia:  
 Port of Djibouti -Dire Dawa-Awash-Adama-

Modjo-Addis Ababa- Sebeta. The route is single 
track between Port of Djibouti and Adama (641 
km), and double track between Adama and Sebeta 
(115 km). The route is 756 km in length, 1435 mm 
gauge track, electrified railway, with a maximum 
speed of 120 km/h. (#20) 

Started 
operation 
in 2017 

Djibouti 
Corridor 

Sudan 
South 
Sudan 

Sudan to South Sudan:  
 Total length 4180 km, 1067 mm gauge track, 

single track. Diesel railway. Maximum speed is 40 
km/h (actual operation speed is 35 km/h or less).  

 Some routes such as Hayya- Singa- Ad Damazin 
are not in operation. Operation rate is 44% (only 
44% of all trailer vehicles can operate) (#20) 

In 
operation 
Some 
sections 
not usable 
due to 
dilapidati
on 

Djibouti 
Corridor 

Mozambiq
ue 

Tete to Port of Nacala:  
 Improvement project completed.  
 Coal transport has begun through joint operation 

between CDN (Mozambique operator) and CEAR 
(Malawi operator).  
(#12) 

In 
operation 

Nacala 
Corridor 

Tanzania TRC (2 lines):  
 31.7 km 

In 
operation 

Dar es 
Salaam 
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Table 2-3-7: Current Status of the Railway Sector 

Country Infrastructure Development Plan Details Status 
Year Corridor 

(2017) (TAZARA
) Corridor 

Tanzania Tanzania Rail Limited (TRL) (freight) : 
  Total length of 2,724 km with 7 routes (#15) 

In 
operation 
(2017) 

Dar es 
Salaam 
(TAZARA
) Corridor 

Tanzania Dar es Salaam to Zambia TAZARA Railway:  
 1,860 km (#15) 

In 
operation 
(2017) 

Dar es 
Salaam 
(TAZARA
) Corridor 

Tanzania Tanzania Rail Limited (TRL) (freight) : 
 Total length of 2,724 km with 7 routes (#15) 

In 
operation 
(2017) 

Dar es 
Salaam 
(TAZARA
) Corridor 

Tanzania TAZARA Railway : 
 Dar es Salaam- Kidatu -Mbeya-Tunduma-Zambia- 

Kapiri Mposhi: Length 1,860 km (#15) 

In 
operation 
(2017) 

Dar es 
Salaam 
(TAZARA
) Corridor 

Kenya Standard Gage Railway (SGR) Rail route (Mombasa 
to Nairobi):  
 Aims to close the market share gap between 

railway and road transport by providing world-
class rail service along the Northern Corridor. 
(#02) 

Started 
operation 
in 2017 

Northern 
Corridor 

Kenya Meter Gage Railway (MGR)a Rail route (Mombasa to 
Kampala):  
 Aims to improve services for shippers, shift 

transport from trucks to rail, and provide a 
competitive option to SGR. (#02) 

2017–
2019 

Northern 
Corridor 

 

Table 2-3-8: Railway Sector Development Plans 

Country Infrastructure Development Plan Details 
Target 
Grant 
Year 

Corridor 

Sudan Rail transport within Sudan:  
 Between Khartoum and Port Sudan. In 2007, a 

project to upgrade from 1,000 mm MGR to 1,435 
mm SGR was ordered by the Sudan Railway 
Corporation to a Chinese company. (#20) 

Unknown Djibouti 
Corridor 

Ethiopia Rail transport between Djibouti and Ethiopia:  
 Railway service between Djibouti, Dewele and 

Addis Ababa is scheduled to begin in 2017. (#20) 

2017 Djibouti 
Corridor 

Ethiopia Ethiopia:  
 A north-south route between Awash and Mekele 

(643 km length, single track, electrified railway) 
is now under construction. (Ref5) 

Under 
constructi
on when 
the 2018 
Report 
was 
prepared 
 

Djibouti 
Corridor 

Ethiopia Ethiopia:  
 The route between Modjo-Hawassa-Konso-

Construct
ions funds 

LAPPSET 
Corridor 
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Table 2-3-8: Railway Sector Development Plans 

Country Infrastructure Development Plan Details 
Target 
Grant 
Year 

Corridor 

Moyale provides access to Port of Lam. There are 
plans to connect to the Kenya railway network as 
part of LAPPSET Corridor. Length is 976 km. 
(#20) 

have not 
been 
secured 
yet 

Ethiopia Ethiopia to Djibouti:  
 Between Weldiya/Hara Gebeya-Asaita (Djibouti 

border)-Port of Tadjoura. Corridor is 218 km on 
the Ethiopian side and 100 km on the Djibouti 
side. (#20) 

Construct
ions funds 
have not 
been 
secured 
yet 

Djibouti 
Corridor 

Ethiopia Ethiopia to Sudan:  
 Railway route is a 1435 mm gauge, partly 

single/partly double track, diesel railway. In the 
future, it will be connected with neighboring 
African countries as well as Arab countries.  

 In order of priority, routes are: Khartoum-Port 
Sudan; Hayya-Kassala-El Gadarif- Sennar-Ad 
Damazin. (#20) 

Construct
ion has 
begun by 
a Chinese 
company 
(2018) 

Djibouti 
Corridor 

Ethiopia  Between Ethiopia and Sudan: The prime minister 
and president of both countries have agreed to 
connect Ethiopia and Port Sudan by rail. (#20) 

* 
Reference 
info 

Djibouti 
Corridor 

Mozambiq
ue 

Nakaya to Mchinji:  
 There are plans to extend the corridor from 

Nakaya to Mchinji (border between Malawi and 
Zambia). This will provide a rail transport network 
from Port of Nacala to the Zambian border. (#12) 

Started in 
January 
2018 
Expected 
to 
complete 
within 
two years 

Nacala 
Corridor 

Mozambiq
ue 

Mozambique:  
 This 43 km in length double-track railway bypass 

north of Nampula City will transport coal, general 
cargo and container rail from Moatize. (#12) 

Unknown Nacala 
Corridor 

Tanzania  Tanzania Rail Limited (TRL) routes will be 4 
lines, 101.4 km in length. Sections are unknown. 
(#15) 

2040 Dar es 
Salaam 
(TAZARA
) Corridor 

Tanzania  Existing line TRC Pugu and Ubungo lines will be 
improved over 32 km with double-track 
electrification etc. by 2025.  

 This will ensure a schedule speed of 35 to 45 km/h 
and provide one-way transport capacity of 20,000 
to 60,000 people/h. (#15) 

2025 Dar es 
Salaam 
(TAZARA
) Corridor 

Tanzania  Three newly built TRC rail lines covering 85 km.  
 Includes Tegeta Line (Tegeta-Aga Khan district), 

21.7 km; Morogoro Line (Mbezi-Ubungo), 11.5 
km; Loop Line (Ubungo-Mwenge), 4.5 km; partial 
subway extension, 27 km; urban center coverage 
over 20 km. (#15) 
 

2030 Dar es 
Salaam 
(TAZARA
) Corridor 

Tanzania  Existing lines (Pugu Line, Ubungo Line) will be 
connected to the new line Tegeta Line (Aga Khan-

2040 Dar es 
Salaam 
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Table 2-3-8: Railway Sector Development Plans 

Country Infrastructure Development Plan Details 
Target 
Grant 
Year 

Corridor 

Central Station), 4.5 km; Morogoro Line (Tegeta-
Bunju), 13 km; and Loop Line (Mbezi-Kibaha), 
14.5 km.  

 This will construct a railway network covering in 
an almost 30 km radius of the city. (#15) 

(TAZARA
) Corridor 

Tanzania  Bagamoyo Line (Tegeta Line) 1,435 mm SGR 
double track, Morogoro Line extension (#15) 

2040 Dar es 
Salaam 
(TAZARA
) Corridor 

Tanzania  One new TRC line, a 15 km Kilwa line, will be 
built after 2040  

 Including the above, this will create 101.4 km of 
service with 4 lines (#15) 

After 
2040 

Dar es 
Salaam 
(TAZARA
) Corridor 

Tanzania TRC (Tanzania Railway Corporation)/Tanzania Rail 
Limited (TRL)  (2 lines):  
 Extends existing 31.7 km to 101.4 km and 

upgrades to 4 lines. 15 km added to Kilwa Line. 
(#15) 

2040 Dar es 
Salaam 
(TAZARA
) Corridor 

Kenya Standard Gage Railway (SGR) Railway (between 
Mombasa and Nairobi):  
 Design is underway for rail routes up to Naivasha 

in Kenya and between Kampala-Tororo in Uganda. 
There are also other sections that have completed 
their FS and are being implemented. This is a 
massive project that will take many years to 
complete and realize the SGR vision. (#02) 

Started 
operation 
in 2017 

Northern 
Corridor 
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(5) Inland water transport 

 Regarding inland water transport, a review of the development plan was 
conducted for ports located on Lake Victoria and Lake Tanganyika, as shown in 
Figure 2-3-2. Table 2-3-10 and Table 2-3-10 the current status and development 
plans of inland water transport sector. 

 

 
Source: Prepared by the Study Team (Background map: Open Street Map) 

Figure 2-3-2: Location of reviewed ports (inland water)  

 

Table 2-3-9: Current Status of the Inland Water Transport Sector 

Country Infrastructure Development Plan Details Status Year Corridor 
Tanzania The Victoria Lake water transport rail ferry is 

not currently operating (#15) 
2018 Central 

Corridor/Nor
thern 
Corridor 

 

Table 2-3-10: Inland Water Transport Sector Development Plans 

Country Infrastructure Development Plan Details Target Grant 
Year Corridor 

South 
Sudan 
Sudan 

Inland water transport between southern 
Sudan and Sudan: There are seven river ports 
on Nile River. Inland water transport between 
Juba and Kosti exists, but is not currently 
being used. Goods bound for Port Sudan were 
being transloaded at Salloum Dry Port beside 
Kosti River Port. The UN conducted a 
feasibility study on the White Nile River in 
southern Sudan in 2017. With the support of 
the AfDB, the southern Sudan government has 

Unknown None 
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Table 2-3-10: Inland Water Transport Sector Development Plans 

Country Infrastructure Development Plan Details Target Grant 
Year Corridor 

developed a 10-year IWT Master Plan (2018–
2020). (#20) 

Tanzania 

Mwanza South Port (expansion): 
Formerly, Tanzania-Based company MSCL 
(Marine Services Co., Ltd.) operated a freight 
car ferry between Mwanza South Port and 
Port Bell Port in Uganda and has been 
engaged in railway-linked lake transport. This 
is an important transport route for Uganda 
that connects Dar es Salaam and Kampala. 
Mwanza South Port (expansion): 
According to the Ports Master Plan of 
Tanzania Ports Authority (TPA), the rail route 
between Dar es Salaam and Mwanza South 
Port is scheduled to start operation in 2015. 
Also, the expansion of a container terminal at 
Mwanza South Port is planned for 2018 
completion. Cargo volume between Mwanza 
and Port Bell is expected to be 2,494 TEU in 
2015 and 23,350 TEU in 2030. (#16) 

Unknown 
(After 2018) 

Central 
Corridor 

Tanzania 

Port of Musoma (new): 
If a railway between Arusha and Musoma is 
developed (currently not constructed), this 
port will be planned to transport cargo from 
railway to Uganda. 
JICA's Master Plan, this is positioned as a 
long-term plan (until 2030).  
JICA's feasibility study proposed the 
development of a port near the railway station 
that is capable of handling transport for 60 
TEU-class vessels. (#16) 

Unknown 
(Aimed at 
2030) 

Central 
Corridor 

Tanzania 

Port of Kigoma (expansion): 
With rail transport of cargo between Dar es 
Salaam and Kigoma scheduled to begin in 
2015, this expansion was planned to address 
the anticipated increase in cargo volume. 
This expansion is planned to be able to handle 
the cargo of 30 freight trains (at 60 TEU per 
train). JICA's Master Plan, this was planned 
for implementation as a short-term plan (until 
2017). 
Handling volume at Port of Kigoma is 
forecast to reach 5,745 TEU in 2015 and 
26,211 TEU in 2030. 
Kigoma and Kasanga ports are expected to 
play an integral role in freight transport to 
inland countries such as Rwanda and Burundi. 
(#16) 

Unknown 
(2017) 

Central 
Corridor 
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2-4 Information Collection on Streamlining Cross-Border and Customs 

Procedures 

 In addition to the logistics infrastructure, factors impacting logistics in the 
region include efficiency and barriers in cross-border crossings and customs 
procedures. 

 Therefore, separately from logistics infrastructure, information was gathered on 
freight transport border crossing points between countries in order to understand 
trends in improving the efficiency of border procedures between countries. 

 
2-4-1 Understanding Freight Transport Border-Crossing Points between Countries 
 In order to confirm the two points below when implementing an Intermodal 

Global Logistics Model, information on border crossing points between 
countries was collected and organized. 

 Are there any border-crossing points that have not been considered in the model 
despite the large volume of cargo passing through? 

 Is freight being transported at points where the road handled in the model crosses 
the border? 

 Table 2-4-1 summarizes known border-crossing points between the countries. 
Countries that do not share a border are grayed out. Yellow-Shaded cells 
represent cases where no border-crossing points could be confirmed, or where 
additional research is needed. 

 

Table 2-4-1: Number of Border Crossing Points between Countries 

 
Source: Prepared by the Study Team 
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Sudan 1
South Sudan 1
Eritrea 1
Ethiopia 5 1 1
Djibouti 0 2
Somalia 2 0
Kenya 1 2 0
Uganda 2 2
DR Congo 0 1
Rwanda 2 2
Burundi 1 3
Tanzania 4 1 0 1 1
Malawi 1
Zambia 1 1 1
Zimbabwe 2
Mozambique 1 3 0 2
Botswana 1 2
South Africa 1 1 2
Swaziland 0 2
Angola 0 0
Namibia 1 0 1 0 1
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 Here, by comparing road networks considered in the Intermodal Global Logistics 
Model against the border-crossing points reviewed, we checked whether there 
were any border-crossing points that were not considered in the model. 

 In Figure 2-4-1, the red points denote the cross border points that are not 
incorporated in the logistics model due to the limitation of available and valid 
GIS data. 

 Also in Figure 2-4-1, the green points indicate where the road network crosses a 
border in the current logistics model. However, the existence or nonexistence of 
cargo passing through such points is not clearly known at this point.  

 Data collection of the freight volume of these cross border points would be an 
issue for the future in understanding the global trade between the African 
countries and in improvement of the accuracy of the model. 

 

 
Source: Prepared by the Study Team (Background map: Open Street Map) 

Figure 2-4-1: Relationship between Road Networks and Border-Crossing Points 
Considered in the Current Intermodal Logistics Model 
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2-4-2 Understanding Border Crossing Points Where OSBP or Other Efforts to 
Streamline Custom Procedures are to be Implemented 
 In African countries, procedures concerning customs clearance and 

immunization etc. required at border crossings are not carried out separately 
when entering/leaving to or from the two neighboring countries. Rather, OSBP 
(One Stop Border Post) is implemented in order to improve customs clearance 
efficiency. 

 In the Intermodal Logistics Model, ways to improve the efficiency of OSBP will 
be considered for crossing points where OSBP is planned, such as by adjusting 
the number of crossing days. 

 Figure 2-1-1 shows the cross border points in which OSBPs are to be developed. 
 

 

Source: Prepared by the Study Team (Background map: Open Street Map) 

Figure 2-4-2: Location of Border-Crossing points planned for OSBP 
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3． GTAP Model Analysis 

 

3-1 Overview of GTAP Model Analysis 

 The analysis is conducted for the purpose of quantitatively simulating and 
projecting the effects of economic strategies devised to illustrate an image of 
global logistics in the Indo-Pacific in year 2040, based on the scenario that 
covers long-term future until 2050. 

 Analysis using GTAP model—multi-country, multi-region applied general 
equilibrium models—makes it possible to grasp the spillover effects of policies 
and changes in economic indicators through complex international trade. 

 

3-1-1 GTAP Overview 

 The Global Trade Analysis Project (GTAP) is headed by the Center for Global 
Trade Analysis at Purdue University in the USA, and was launched in 1992 by 
Thomas W. Hertel and others. 

 The GTAP Model is applied general equilibrium models that use the GTAP Data 
Base (explained later) to perform analysis. They were developed by the GTAP, 
and are publicly available on the GTAP website. With the free version of 
GEMPACK (the software that comprises the GTAP Model programs) and the free 
version of the GTAP Data Base, anyone can use the GTAP Model to analyze 
policy effects for up to three regions and three sectors. 

 Along with the GTAP Model, the GTAP develops the GTAP Data Base for use in 
analysis using the GTAP Model. The GTAP Data Base is updated approximately 
once every four years; the latest version, GTAP10 (base year: 2014) was released 
in 2019. As with the GTAP Model, to enable all researchers and policy analysts 
to use the GTAP Data Base, a free version is available for up to three regions 
and three sectors, and a standard model is commercially available. 

 GTAP researchers and general users are constantly improving the GTAP Model, 
while also developing derived models and additional databases that correspond 
to model structures (static, dynamic, semi-dynamic, etc.) and targets of analysis 
(trade, waste materials, global warming). 
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3-1-2 GTAP Model Overview 

(1)  Overview 

 As explained previously, the GTAP Model is applied general equilibrium 
(computable general equilibrium) models developed by the GTAP at Purdue 
University in the USA. 

 Applied general equilibrium models are the foundation of general equilibrium 
theory in microeconomics, and are preconditions for analyzing the total 
optimization of economic units (households, governments, investors, and 
manufacturers). 

 Applied general equilibrium models have gained popularity in policy analysis in 
recent years because they enable more detailed analysis than econometric models 
and other models due to characteristics such as their economic foundation and 
attribution of economic spillover effects to each unit under total optimization. 

 Specifically, the ability to gain a quantitative understanding of the effects and 
impact of introducing policies (scenarios) to the different industries that 
comprise the models has led to their frequent application in industrial policy, 
trade policy, and environmental policy. Additionally, the vast improvement of 
computing power in recent years has led to the development of spatial 
computable general equilibrium models that analyze trade between multiple 
countries and regions as the GTAP Model does. Moreover, applied general 
equilibrium models fulfill a role in integrated assessment models that 
comprehensively analyze and project the long-term impacts of global warming 
across multiple aspects. 

 It is worth noting that basic applied general equilibrium models create 
simulations by using flow data from specific points in time (or periods of time) 
from input-output tables, social accounting matrices, and other inputs to estimate 
coefficients of systems of equations that comprise the model (a process called 
“calibration”), and then adding coefficients (shocks) of tax rates and the like. In 
other words, time-series data is not needed to establish basic economic models, 
making them relatively simple to establish in developing countries as well as 
advanced countries with well-established socioeconomic data. 

 However, the impact of temporary yet substantial changes in economic 
circumstances, such as the collapse of Lehman Brothers, on the models should 
be considered; the decision of which database to use as the baseline data (in 
terms of the factors such as the base year and creator of the database) should be 
made carefully. 

 



3-3 

(2)  GTAP Model  Structure  

 

Figure 3-1-1 GTAP Model Structure 

 
 The GTAP has typical regional households for each country and region, and 

divides tax revenue and factor income (land, skilled/unskilled labor, capital, 
natural resources) under utility maximization into household consumption, 
government consumption, and savings. 

 Households and governments consume both domestic goods and imported goods, 
and either can be substituted for the other. Additionally, in the manufacturing 
sector, an Armington structure, which envisions substitutions between domestic 
and imported goods and between different domestic goods, is assumed. 

 The hypothetical global bank that stores the savings of typical regional 
households uses the savings as an investment resource to invest in the 
manufacturing sector. 

 The GTAP Model contains a hypothetical global transport sector that provides 
global transport services to the manufacturing sector—the importers and 
exporters who pay the cost of those services. 

 Note that this global transport is the only form of circulation in the GTAP Model; 
the basic model does not factor in transport costs within countries or regions. 

 Additionally, the model assumes the input of only the labor, capital, and other 
factors of manufacturing available in a given country or region; the basic model 
does not factor in variations such as the outflow and inflow of laborers to and 
from other countries. 
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business 
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 Attempts are underway to mitigate these conditions in derived models released 
by the GTAP and proprietary models developed from the GTAP Model. 

 

3-1-3 GTAP Data Base Overview 

 As explained previously, the GTAP develops the GTAP Data Base to serve as the 
baseline data for the GTAP Model. The Data Base and the Model are made 
available to general researchers and policy analysts. 

 The Data Base has been updated 10 times since the release of GTAP1 in 1993; 
recently, a new version has been released every three to four years. 

 The base year of the Data Base used in this study, GTAP9, is 2011 (GTAP9 also 
includes baseline data from 2004 and 2007). GTAP10 was released in July 2019 
(after the Study commenced), and contains baseline data from 2014. 

 The GTAP Data Base is a collection of data about the economic activity of 
economic units (households, governments, investors, and manufacturers) 
throughout the world. It is worth noting that the data is subdivided into detailed 
data for individual countries, regions, and industrial sectors (goods), and 
includes economic transactions between each. This Data Base enables the 
analysis of economic transactions between countries, regions, and industrial 
sectors within the framework of applied general equilibrium models. 

 The GTAP9 Data Base used for the Study contains data for each of 57 industrial 
sectors (goods) for manufacturing, consumption, imports and exports, and more 
for each of 140 countries and regions throughout the world. 

 No other database covers the entire world so comprehensively, and contains as 
much information for individual countries, regions, and industrial sectors 
(goods). 

 The Study used baseline data from 2011, the base year of GTAP9, the latest 
database when the Study commenced (March 2019). 

 It is worth noting that, by the GTAP9 base year of 2011, the global economy had 
nearly reached a steady state after a certain level of recovery from the global 
financial crisis instigated by the collapse of Lehman Brothers in 2008, which 
caused a temporary contraction in worldwide economic activity. 
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Table 3-1-1: Changes in the GTAP Data Base 

Vers ion  GTAP 6  GTAP 7  GTAP 8  GTAP 9  GTAP10  

Base  year  2001  2004  
2004,  
2007  

2004,  
2007  ,2011  

2004,  2007 ,  
2011 ,  2014  

Number  of  
count r ies / regions  

87  113  129  140  141  

Indus t r ia l  
sec tors  

57  57  57  57  57  

Release  da te  
May 

2005  

December  
2008  

March 
2012  

May 2015  Mid-2019  

 

Table 3-1-2: Classification of Countries and Regions in GTAP9 
N o .  C o d e  D e s c r i p t i o n  N o .  C o d e  D e s c r i p t i o n  
1  A U S  A u s t r a l i a  7 1  N L D  N e t h e r l a n d s  
2  N Z L  N e w  Z e a l a n d  7 2  P O L  P o l a n d  
3  X O C  R e s t  o f  O c e a n i a  7 3  P R T  P o r t u g a l  
4  C H N  C h i n a  7 4  S V K  S l o v a k i a  
5  H K G  H o n g  K o n g ,  S p e c i a l  A d m i n i s t r a t i v e  R e g i o n  o f  C h i n a  7 5  S V N  S l o v e n i a  
6  J P N  J a p a n  7 6  E S P  S p a i n  
7  K O R  K o r e a ,  R e p u b l i c  o f  7 7  S W E  S w e d e n  
8  M N G  M o n g o l i a  7 8  G B R  U n i t e d  K i n g d o m  
9  T W N  T a i w a n  7 9  C H E  S w i t z e r l a n d  
1 0  X E A  R e s t  o f  E a s t  A s i a  8 0  N O R  N o r w a y  
1 1  B R N  B r u n e i  D a r u s s a l a m  8 1  X E F  R e s t  o f  E u r o p e a n  F r e e  T r a d e  A s s o c i a t i o n  
1 2  K H M  C a m b o d i a  8 2  A L B  A l b a n i a  
1 3  I D N  I n d o n e s i a  8 3  B G R  B u l g a r i a  
1 4  L A O  L a o  P D R  8 4  B L R  B e l a r u s  
1 5  M Y S  M a l a y s i a  8 5  H RV  C r o a t i a  
1 6  P H L  P h i l i p p i n e s  8 6  R O U  R o m a n i a  
1 7  S G P  S i n g a p o r e  8 7  R U S  R u s s i a n  F e d e r a t i o n  
1 8  T H A  T h a i l a n d  8 8  U K R  U k r a i n e  
1 9  V N M  V i e t  N a m  8 9  X E E  R e s t  o f  E a s t e r n  E u r o p e  
2 0  X S E  R e s t  o f  S o u t h e a s t  A s i a  9 0  X E R  R e s t  o f  E u r o p e  
2 1  B G D  B a n g l a d e s h  9 1  K A Z  K a z a k h s t a n  
2 2  I N D  I n d i a  9 2  K G Z  K y r g y z s t a n  
2 4  PA K  P a k i s t a n  9 3  X S U  R e s t  o f  F o r m e r  S o v i e t  U n i o n  
2 5  L K A  S r i  L a n k a  9 4  A R M  A r m e n i a  
2 3  N P L  N e p a l  9 5  A Z E  A z e r b a i j a n  
2 6  X S A  R e s t  o f  S o u t h  A s i a  9 6  G E O  G e o r g i a  
2 7  C A N  C a n a d a  9 7  B H R  B a h r a i n  
2 8  U S A  U n i t e d  S t a t e s  o f  A m e r i c a  9 8  I R N  I r a n ,  I s l a m i c  R e p u b l i c  o f  
2 9  M E X  M e x i c o  9 9  I S R  I s r a e l  
3 0  X N A  R e s t  o f  N o r t h  A m e r i c a  1 0 0  J O R  J o r d a n  
3 1  A R G  A r g e n t i n a  1 0 1  K W T  K u w a i t  
3 2  B O L  B o l i v i a  1 0 2  O M N  O m a n  
3 3  B R A  B r a z i l  1 0 3  Q AT  Q a t a r  
3 4  C H L  C h i l e  1 0 4  S A U  S a u d i  A r a b i a  
3 5  C O L  C o l o m b i a  1 0 5  T U R  T u r k e y  
3 6  E C U  E c u a d o r  1 0 6  A R E  U n i t e d  A r a b  E m i r a t e s  
3 7  P R Y  P a r a g u a y  1 0 7  X W S  R e s t  o f  W e s t e r n  A s i a  
3 8  P E R  P e r u  1 0 8  E G Y  E g y p t  
3 9  U R Y  U r u g u a y  1 0 9  M A R  M o r o c c o  
4 0  V E N  Ve n e z u e l a  1 1 0  T U N  T u n i s i a  
4 1  X S M  R e s t  o f  S o u t h  A m e r i c a  1 1 1  X N F  R e s t  o f  N o r t h  A f r i c a  
4 2  C R I  C o s t a  R i c a  1 1 2  B E N  B e n i n  
4 3  G T M  G u a t e m a l a  1 1 3  B FA  B u r k i n a  F a s o  
4 4  H N D  H o n d u r a s  1 1 4  C M R  C a m e r o o n  
4 5  N I C  N i c a r a g u a  1 1 5  C I V  C ô t e  d ' I v o i r e  
4 6  PA N  P a n a m a  1 1 6  G H A  G h a n a  
4 7  S LV  E l  S a l v a d o r  1 1 7  G I N  G u i n e a  
4 8  X C A  R e s t  o f  C e n t r a l  A m e r i c a  1 1 8  N G A  N i g e r i a  
4 9  D O M  D o m i n i c a n  R e p u b l i c  P  1 1 9  S E N  S e n e g a l  
5 0  J A M  J a m a i c a  1 2 0  T G O  T o g o  
5 1  P R I  P u e r t o  R i c o  1 2 1  X W F  R e s t  o f  W e s t e r n  A f r i c a  
5 2  T T O  T r i n i d a d  a n d  T o b a g o  P  1 2 2  X C F  R e s t  o f  C e n t r a l  A f r i c a  
5 3  X C B  R e s t  o f  C a r i b b e a n  1 2 3  X A C  R e s t  o f  S o u t h  C e n t r a l  A f r i c a  
5 4  A U T  A u s t r i a  1 2 4  E T H  E t h i o p i a  
5 5  B E L  B e l g i u m  1 2 5  K E N  K e n y a  
5 6  C Y P  C y p r u s  1 2 6  M D G  M a d a g a s c a r  
5 7  C Z E  C z e c h  R e p u b l i c  1 2 7  M W I  M a l a w i  
5 8  D N K  D e n m a r k  1 2 8  M U S  M a u r i t i u s  
5 9  E S T  E s t o n i a  1 2 9  M O Z  M o z a m b i q u e  
6 0  F I N  F i n l a n d  1 3 0  R WA  R w a n d a  
6 1  F R A  F r a n c e  1 3 1  T Z A  T a n z a n i a  
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6 2  D E U  G e r m a n y  1 3 2  U G A  U g a n d a  
6 3  G R C  G r e e c e  1 3 3  Z M B  Z a m b i a  
6 4  H U N  H u n g a r y  1 3 4  Z W E  Z i m b a b w e  
6 5  I R L  I r e l a n d  1 3 5  X E C  R e s t  o f  E a s t e r n  A f r i c a  
6 6  I TA  I t a l y  1 3 6  B WA  B o t s w a n a  
6 7  LVA  L a t v i a  1 3 7  N A M  N a m i b i a  
6 8  LT U  L i t h u a n i a  1 3 8  Z A F  S o u t h  A f r i c a  
6 9  L U X  L u x e m b o u r g  1 3 9  X S C  R e s t  o f  S o u t h  A f r i c a n  C u s t o m s  U n i o n  
7 0  M LT  M a l t a  1 4 0  R O W  R e s t  o f  t h e  Wo r l d  

Table 3-1-3: Classification of Industrial Sectors (Goods) in GTAP9 
G T A P  9  C O D E  

N o .  C o d e  D e s c r i p t i o n  ( D e t a i l e d  S e c t o r  B r e a k d o w n )  N o .  C o d e  D e s c r i p t i o n  ( D e t a i l e d  S e c t o r  B r e a k d o w n )  
1  P D R  P a d d y  r i c e  2 9  L E A  L e a t h e r  p r o d u c t s  
2  W H T  W h e a t  3 0  L U M  W o o d  p r o d u c t s  
3  G R O  C e r e a l  g r a i n s  n e c  3 1  P P P  P a p e r  p r o d u c t s ,  p u b l i s h i n g  
4  V _ F  V e g e t a b l e s ,  f r u i t ,  n u t s  3 2  P _ C  P e t r o l e u m ,  c o a l  p r o d u c t s  
5  O S D  O i l  s e e d s  3 3  C R P  C h e m i c a l ,  r u b b e r ,  p l a s t i c  p r o d u c t s  
6  C _ B  S u g a r  c a n e ,  s u g a r  b e e t  3 4  N M M  M i n e r a l  p r o d u c t s  n e c  
7  P F B  P l a n t - b a s e d  f i b e r s  3 5  I _ S  F e r r o u s  m e t a l s  
8  O C R  C r o p s  n e c  3 6  N F M  M e t a l s  n e c  
9  C T L  B o v i n e  c a t t l e ,  s h e e p  a n d  g o a t s ,  h o r s e s  3 7  F M P  M e t a l  p r o d u c t s  

1 0  O A P  A n i m a l  p r o d u c t s  n e c  3 8  M V H  M o t o r  v e h i c l e s  a n d  p a r t s  
1 1  R M K  R a w  m i l k  3 9  O T N  T r a n s p o r t  e q u i p m e n t  n e c  
1 2  W O L  W o o l ,  s i l k - w o r m  c o c o o n s  4 0  E L E  E l e c t r o n i c  e q u i p m e n t  
1 3  F R S  F o r e s t r y  4 1  O M E  M a c h i n e r y  a n d  e q u i p m e n t  n e c  
1 4  F S H  F i s h i n g  4 2  O M F  M a n u f a c t u r e s  n e c  
1 5  C O A  C o a l  4 3  E L Y  E l e c t r i c i t y  
1 6  O I L  O i l  4 4  G D T  G a s  m a n u f a c t u r e ,  d i s t r i b u t i o n  
1 7  G A S  G a s  4 5  W T R  W a t e r  
1 8  O M N  M i n e r a l s  n e c  4 6  C N S  C o n s t r u c t i o n  
1 9  C M T  B o v i n e  m e a t  p r o d u c t s  4 7  T R D  T r a d e  
2 0  O M T  M e a t  p r o d u c t s  n e c  4 8  O T P  T r a n s p o r t  n e c  
2 1  V O L  V e g e t a b l e  o i l s  a n d  f a t s  4 9  W T P  W a t e r  t r a n s p o r t  
2 2  M I L  D a i r y  p r o d u c t s  5 0  A T P  A i r  t r a n s p o r t  
2 3  P C R  P r o c e s s e d  r i c e  5 1  C M N  C o m m u n i c a t i o n  
2 4  S G R  S u g a r  5 2  O F I  F i n a n c i a l  s e r v i c e s  n e c  
2 5  O F D  F o o d  p r o d u c t s  n e c  5 3  I S R  I n s u r a n c e  
2 6  B _ T  B e v e r a g e s  a n d  t o b a c c o  p r o d u c t s  5 4  O B S  B u s i n e s s  s e r v i c e s  n e c  
2 7  T E X  T e x t i l e s  5 5  R O S  R e c r e a t i o n a l  a n d  o t h e r  s e r v i c e s  

2 8  W A P  W e a r i n g  a p p a r e l  5 6  O S G  P u b l i c  A d m i n i s t r a t i o n ,  D e f e n s e ,  E d u c a t i o n ,  
H e a l t h  

   5 7  D W E  D w e l l i n g s  

 

3-1-4 Treatment of Logistics Infrastructure, etc. in the GTAP Data Base and GTAP 

Model 

 The GTAP Data Base shows the flow of goods and services throughout the world 
at specific points in time (or periods of time), and the economic transaction data 
therein was established based on assumed states of infrastructure development 
in the base year; however, the state of infrastructure development is stock data, 
and is not factored into the framework of the GTAP Model. 

 Additionally, changes that occur during scenario analysis—that is, changes in 
imports, exports, consumption, and other factors—are implicitly assumed to 
have occurred in societies that develop the logistics infrastructure needed to 
realize the changes during the given period. 

 It is worth noting that the GTAP Model assigns coefficients for the rate of 
technical progress in transport for imports and exports. The default coefficients 
are zero, but any value can be assigned for calculations, enabling the use of the 
coefficients to analyze scenarios that account for future states of logistics 
infrastructure development. 
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3-1-5 Benefits and Challenges of GTAP Analysis 

 The GTAP Model has a structure with the most unprecedented, detailed 
classification in term of regions/countries and industries/goods among generally 
applied equilibrium models, focusing on the economic activities (production, 
consumption and investment) in the entire world and industry. 

 As calculations can be made in the detail classification of region and industry 
(goods), this Study can obtain calculation results, by region/country/industry 
(goods), on export and import values (to be evaluated at the 2011 price level) to 
be analyzed as output in the GTAP Model under this Study.  

 This enables more detailed analysis, as to how economic and political shocks 
will bring spillover effects to regions/nations or industries. 

 In terms of exports and imports especially targeted in this Study, the model will 
clarify what kind of transactions for goods would increase or decrease through 
the introduction of policies in the region or the country in a quantitative way.  

 On the other hand, as mentioned later, the generally applied equilibrium model, 
like the GTAP Model, can set up coefficients and others in the model, based on 
the flow data for one time point (period), depending upon the economic structure 
for the one time point. In developing countries and others, in which defects for 
time-series data are pointed out, it is relatively easy to establish the model. 
Meanwhile, it is difficult to evaluate the reliability for model coefficients and to 
simulate a change in the economic structure in the model, which can be indicated 
as a challenge for the generally applied equilibrium model as a whole.  

 Although these challenges could be seen, as it is judged in this Study that the 
model’s advantage is hugely beneficial as described earlier, the GTAP Model has 
been adopted as an analysis model.  

 

3-1-6 Framework of GTAP Model Analysis for the Study 

 For the Study, the GTAP Model is used to create simulations based on multiple 
long-term scenarios for 2050. Then, trends in simulation results from individual 
scenarios and between scenarios are comparatively analyzed. 

 The basic model of the GTAP Model is a static model based on a specific point 
in time (or period of time such as one year); generally, dynamic models (Dynamic 
GTAP) or recursive dynamic model (GTAP-RD) are used for projections. 

 However, as explained later, in calculations for the Study, exogenous application 
to fix the GDP growth rates solved endogenously with the basic GTAP Model as 
preconditions for each scenario, and the discontinuous setting of the timing of 
tariff rate reductions and various rate increases in line with scenarios is 
envisioned, and it is best to have simpler modeling and analytical methods for 
these calculations. 
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 The calculation method for the Study is a quasi-dynamic method in which five-
year rates of change of GDP, population, and other factor input are assumed for 
each scenario, and exogenously applied to the static model—the GTAP’s basic 
model—and calculated, and the calculation results are used as basic data for 
sequential and repeated calculations for subsequent periods. This method makes 
it possible to fully understand how each variable will change in the future of 
each scenario, even while using the static GTAP Model. 

 In a true semi-dynamic model, each period is linked to the following period based 
on the assumption that investments in one period equal an increase in capital in 
the following period; however, it must be mentioned that for this Study, these 
changes in investments (capital) are introduced from outside when making the 
calculations for each period. 

 The following flow of model development and analysis shall be implemented. 
 

Table  3-1-4  Model  Bui ld ing  and Analys is  F low 

(1 )  Es tab l i sh  the  

GTAP Mode l  and  

Da ta  Base  

(a )  Se t  the  r eg ion  and  indus t ry  c l a ss i f i ca t ions  fo r  the  mode l  

(b )  A l ign  the  Da ta  Base  reg ion  and  indus t ry  c l a ss i f i ca t ions  

wi th  those  o f  the  mode l  

( c )  Se t  the  es t ima t ion  per iod  

(2 )  Conf igu re  the  

scena r io s  

( a )  Conf igu re  the  base l ine  scenar io  

(b )  Conf igu re  a l t e rna t ive  scenar io s  fo r  co mpar i son  wi th  the  

base l ine  scenar io  

(3 )  Ga the r  and  

conso l ida te  

in fo r ma t ion  abou t  

the  changes  o f  

exogenous  

var i ab le s  

( a )  Ga ther  and  conso l ida te  r a t es  o f  change  fo r  f ac to r  

abundance  and  the  l ike  to  be  app l i ed  to  the  GTAP Mode l  as  

exogenous  var i ab le s  in  o rde r  to  make  p ro j ec t ions  fo r  bo th  

the  base l ine  scenar io  and  a l t e rna t ive  scenar ios  (p ro j ec t ions  

o f  in te rna t i ona l  agenc i es ,  e t c . )  

(b )  Use  pas t  s t a t i s t i ca l  da ta  and  the  l ike  to  e s t ima te  fu tu re  

va lues  

(c )  For  the  S tudy,  GDP i s  a l so  exogenous ly  f ixed  ( se t  o ther  

var i ab le s  a s  endogenous  var i ab le s )  

(d )  Se t  r a t e s  o f  change  in  rough ly  f ive-year  in t e rva l s  (2011  

to  2016  to  2020  to  2025  to  2030  to  2035  to  2040)  

(4 )  Pro jec t  the  

base l ine  

(a )  App ly  the  shocks  se t  fo r  the  base l ine  scenar io  to  the  

GTAP Mode l  to  co mpu te  equ i l ib r ium,  and  use  t he  ca lcu la t ion  

re su l t s  a s  the  base  da ta  fo r  the  fo l lowing  pe r iod .  

(b )  Repea t  ( a )  fo r  the  se t  nu mber  o f  per iods .  

(5 )  Make  

p ro j ec t ions  based  

(a )  App ly  the  shocks  se t  fo r  the  a l t e rna t ive  scenar io s  to  the  

GTAP Mode l  to  co mpu te  equ i l ib r ium,  and  use  t he  ca lcu la t ion  
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on  a l t e rna t ive  

scena r io s  

r e su l t s  a s  the  base  da ta  fo r  the  fo l lowing  pe r iod .  

(b )  Repea t  ( a )  fo r  the  se t  nu mber  o f  per iods .  

(6 )  Ana lyze  the  

p ro j ec t ions  

(a )  Ana lyze  the  p ro j ec ted  va lues  fo r  the  base l ine  and  

a l t e rna t ive  scena r io s  ( changes  dur ing  the  p ro j ec t ion  pe r iod ,  

e t c . )  

(b )  Per fo rm co mpara t ive  ana lys i s  on  d i ff e r ences  be tween  

the  base l ine  p ro j ec t ions  and  the  a l t e rna t ive  scenar io  

p ro j ec t ions ,  e t c .  

 

3-2 Establishing Initial Conditions 

3-2-1 Country/Region Classifications 

 The 140 countries and regions of the GTAP9 Data Base are consolidated into the 
31 countries and regions in the GTAP Model used for the Study. 

 The Study focuses on global logistics in the Indo-Pacific; therefore, countries in 
East Africa and South Asia that border the Indian Ocean are the targets of the 
analysis, and are treated as individual countries. 

 Countries in other regions are consolidated into regional units, with each treated 
as a hypothetical country. 

 

Table 3-2-1: GTAP Model Country/Region Classifications for the Study 

 GTAP Reg ion  

Name  
Overv iew  Coun t r i es /Reg ions  Inc luded  

1  Egyp t  Egyp t  Egyp t  

2  Eth iop ia  Eth iop ia  Eth iop ia  

3  Kenya  Kenya  Kenya  

4  Madagascar  Madagascar  Madagascar  

5  Malawi  Malawi  Malawi  

6  Maur i t ius  Maur i t ius  Maur i t ius  

7  Mozambique  Mozambique  Mozambique  

8  Rwanda  Rwanda  Rwanda  

9  Tanzan ia  Tanzan ia  Tanzan ia  

10  Uganda  Uganda  Uganda  

11  Zambia  Zambia  Zambia  

12  Zimbabwe  Zimbabwe  Zimbabwe  

13  Sou th  Af r i ca  Sou th  Af r i ca  Sou th  Af r i ca  

14  Botswana  Botswana  Botswana  

15  XEAfr ica  Res t  o f  Eas t   Sudan ,  E r i t r ea ,  Dj ibou t i ,  So mal i a ,  Burund i ,  
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 GTAP Reg ion  

Name  
Overv iew  Coun t r i es /Reg ions  Inc luded  

Afr ica  Res t  o f  Eas t  Af r i ca  

16  Bang ladesh  Bang ladesh  Bang ladesh  

17  Ind ia  Ind ia  Ind ia  

18  Pak i s t an  Pak i s t an  Pak i s t an  

19  Sr i  Lanka  Sr i  Lanka  Sr i  Lanka  

20  XSAsia  
Res t  o f   

Sou th  As ia  
Nepa l ,  Res t  o f  Sou th  As ia  

21  WCAsia  
West  and   

Cen t r a l  As i a  

Saud i  Arab ia ,  O man ,  Uni ted  Arab  Emira te s ,  

Armen ia ,  Azerba i j an ,  Georg ia ,  Bahra in ,  I r an ,  

I s r ae l ,  Jo rdan ,  Kuwai t ,  Qa ta r,  Turkey,  Res t  o f  

Wes te rn  As ia  

22  SEAs ia  
Sou theas t   

As ia  

Myan mar,  Tha i l and ,  Lao  PDR,  Cambod ia ,  Vie t  

Nam,  Malays ia ,  Brune i  Darussa lam,  S ingapore ,  

Indones ia ,  Ph i l ipp ines ,  Res t  o f  Sou theas t  As ia  

23  E.  As ia  Eas t  As ia  
Japan ,  Ch ina ,  Hong  Kong ,  Macao ,  Korea ,  

Ta iwan ,  Res t  o f  Eas t  As ia  

24  NAfr ica  Nor th  Af r i ca  Morocco ,  Tun i s i a ,  Res t  o f  Nor th  Af r i ca  

25  WAfr ica  West  Af r ica  

Ben in ,  Burk ina  Faso ,  Cameroon ,  Cô te  d ' Ivo i re ,  

Ghana ,  Gu inea ,  N ige r i a ,  Senega l ,  Togo ,  Res t  o f  

Wes te rn  Af r i ca  

26  SCAfr ica  

Sou th   

Cen t r a l   

Af r i ca  

Ango la ,  Namib ia ,  Res t  o f  Cen t r a l  Af r i ca ,  Sou th  

Cen t r a l  Af r i ca ,  Res t  o f  Sou th  Af r i can  Cus toms  

Union ,  Democra t i c  Repub l i c  o f  the  Congo  

27  NAmer ica  
Nor th   

Amer ica  

Canada ,  Un i t ed  S ta te s ,  Mex ico ,  Res t  o f  Nor th  

Amer ica  

28  CSAmer ica  

Cen t r a l  and  

Sou th   

Amer ica  

Argen t ina ,  Bo l iv ia ,  Braz i l ,  Ch i l e ,  Co lombia ,  

Ecuador,  Paraguay,  Peru ,  Uruguay,  Venezue la ,  

Res t  o f  Sou th  Amer ica ,  Cos ta  R ica ,  Gua temala ,  

Honduras ,  Nicaragua ,  Panama ,  E l  Sa lvador,  Res t  

o f  Cen t r a l  Amer ica ,  Domin ican  Repub l i c ,  

Jamaica ,  Puer to  R ico ,  Tr in idad  and  Tobago ,  Res t  

o f  Car ibbean  

29  Europe  Europe  

Aus t r i a ,  Be lg iu m,  Cyprus ,  Czech ,  Den mark ,  

Es ton ia ,  F in land ,  France ,  Germany,  Greece ,  

Hungary,  I r e l and ,  I t a ly,  La tv ia ,  L i thuan ia ,  

Luxembourg ,  Mal ta ,  Ne ther l ands ,  Po land ,  
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 GTAP Reg ion  

Name  
Overv iew  Coun t r i es /Reg ions  Inc luded  

Por tuga l ,  S lovak ia ,  S loven ia ,  Spa in ,  Sweden ,  

Uni t ed  K ingdom,  Swi tzer l and ,  Norway,  Res t  o f  

European  Free  Trade  Assoc ia t ion ,  A lban ia ,  

Bu lga r ia ,  Be la rus ,  Croa t i a ,  Roman ia ,  Russ ian  

Fede ra t ion ,  Ukra ine ,  Res t  o f  Eas te rn  Europe ,  

Res t  o f  Europe  

30  Ocean ia  Ocean ia  Aus t r a l i a ,  New Zea land ,  Res t  o f  Ocean ia  

31  ROWor ld  
Res t  o f  the   

Wor ld  
Res t  o f  Wor ld  

 

 

Figure 3-2-1: Image of GTAP Model Country/Region Classification for the Study 
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3-2-2 Industry Classifications 

 The GTAP9 Data Base used for the Study contains 57 different industrial sectors 
(goods) that are aggregated into the following 10 industrial sectors for the GTAP 
Model for the Study. 

 

Table 3-2-2 Industrial Sectors (goods) 

Aggrega ted  sec to r s  Or ig ina l  s ec to r s  code  
1 .  Agr icu l tu re  ( ag r i cu l tu re ,  
fo r es t ry,  and  f i sher i e s )  

PDR,  WHT,  GRO,  V_F,  OSD,  C_B,  PFB,  
OCR,  CTL,  OAP,  RMK,  WOL,  FRS,  FSH  

2 .  Coa l  COA  
3 .  O i l  ( c rude  o i l )  OIL  
4 .  Gas  (LNG)  GAS  
5 .  Mine ra l s  (min ing)  OMN  
6 .  Consu mpt ion  goods  
(consu mer  goods )  

CMT,  OMT,  VOL,  MIL,  PCR,  SGR,  OFD,  
B_T,  TEX,  WAP,  LEA,  LUM,  OMF  

7 .  Indus t r i a l  ma te r i a l s  
( indus t r i a l  inpu t  goods )  PPP,  P_C,  CRP,  NMM,  I_S ,  NFM,  FMP  

8 .  Motor  veh ic le s  ( au tomob i les )  MVH  
9 .  Process ing /Assembl ings  

( indus t r i a l  
mach ine ry /as sembly)  

OTN,  ELE,  OME  

10 .  Serv ices  (o ther  s e rv ices )  ELY,  GDT,  WTR,  CNS,  TRD,  OTP,  WTP,  ATP,  
CMN,  OFI ,  ISR,  OBS,  ROS,  OSG,  DWE  
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 Based on the assumption that logistics model analysis is conducted on bulk cargo, 
primary resource industries that involve a lot of bulk cargo are subdivided to the 
highest degree. Conversely, given that the main purpose of the Study is to gain 
a full understanding of trends in international trade, non-tradable goods are 
aggregated into the “10. Services” sector. 

 

3-2-3 Present Conditions in the GTAP Data Base (2011) 

(1 )  Industria l  Structure  (Product ion  Value  Ratios)  

  Present conditions in the GTAP Data Base are comparisons of the final 
product ion  va lues  in  each  indus t r ia l  sec tor  in  each  count ry  (Var iab le  
name in  the  GTAP Model :  QO) .  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3-2-2: Industrial Structure 
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 In African countries, agriculture, mining, and other primary industries account 
for a high percentage. 

 Kenya has the highest percentage of manufacturing for consumption goods 
(Hous) of the African countries. 

 Botswana has an extremely high percentage of mining (Mine) compared to the 
other African countries. 

 Mauritius, Zambia, South Africa, and other countries have extremely high 
percentages of non-manufacturing (Othe); in other African countries and regions, 
service industries are expanding substantially as they are in the other countries 
and regions of the world. 

 

(2)  Export  Structure  (Export  Value  Rat ios)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3-2-3 Export Structure 
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(3)  Import  Structure  ( Import  Value  Rat ios)  

 

 

 

Figure 3-2-4 Import Structure 

 

3-2-4 Analysis Period and Point of Time 

 The base year is 2011—the base year of GTAP9—and the analysis year are set 
at 2016, 2020, 2025, 2030, 2035, and 2040. 

 The base year of the logistics model is 2016; setting 2016 as an analysis section 
aligns the results of the calculations, which are used as input data for the logistics 
model, with the assumptions of the logistics model. 
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3-3 Scenario Configuration 

3-3-1 Overview of Scenario Analysis 

 In the GTAP Model, scenario-based shocks are applied to the exogenous 
variables, and the impacts on endogenous variables are analyzed with and 
without the shocks. 

 In the Study, the future scenario resulting from 1st Year Study is the basis for 
setting the baseline scenario (see “BL” of the example scenarios on Table 3-3-1) 
and two long-term scenarios: the “Africa Economic Corridor Development 
Success Scenario” (see “S1” of the example scenarios on Table 3-3-1) and the 
“Africa Economic Corridor Development Failure Scenario” (see “S2” of the 
example scenarios on Table 3-3-1). 

 It is worth noting that the results of 1st Year Study contain parts that are 
conceptual, and parts that do not fully consider the calculation possibilities of 
the GTAP Model. Therefore, in this research, the details of each scenario—
specifically, the settings in the GTAP Model—are defined. 

 Outlines of each scenario are as follows. 
 

(1)  Basel ine  Scenario  (Scenario  BL)  

 A so-called Business As Usual (BAU) scenario that envisions the continuation 
of normal economic activities at the present moment. 

 Additionally, to accommodate various issues such as climate change response, 
policies that forecast interim expenses and effects are adopted. 

 

(2)  Afr ica  Economic  Corridor Development  Success  Scenario  (Scenario  
S1)  

  Afr ica  Economic  Corr idor  Development—the development  o f  
t ranspor ta t ion  in f ras t ruc ture  and  o ther  in f ras t ruc ture  a long  the  corr idors ,  
and  the  mi t iga t ion  of  barr ie rs  to  t rade  such  as  ta r i ff s—propel led  by  J ICA 
and  o ther  mul t i la te ra l  a id  agencies  s t reaml ines  the  movement  o f  people ,  
goods ,  and  money,  and de l ivers  economic  benef i t s  tha t  rad ia te  ou tward  
f rom the cor r idors  to  sur rounding  areas .  

 Policy dialogues focused on the countries and regions along the corridors 
progress in parallel with corridor development, and African countries cooperate 
with efforts to stimulate not only economic activity but also make progress on 
development issues in energy, the environment, demographics, education, health 
and sanitation, and other areas, further enhancing the economic benefits, 
innovation, and other positive effects envisioned in Scenario BL. 
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(3)  Afr ica  Economic  Corridor Development Fai lure Scenario  (Scenario  
S2)  

 The “failure” of Africa Economic Corridor Development describes a state in 
which the development of transportation infrastructure and other infrastructure 
planned under the corridor development is delayed or suspended, coordination 
between African countries and regions has stalled, and barriers to trade such as 
customs duties have not been mitigated. In this state, the movement of people, 
goods, and money has not changed from the present state, or has become even 
more inefficient, rendering it impossible to achieve the economic benefits 
expected under Scenario BL and Scenario S1. 

 In contrast to Scenario S1, policy dialogues between countries and regions along 
the corridors fail to progress because each country and region is concerned only 
with the benefits to themselves, preventing cooperative relationships from 
forming between them and resulting in insufficient progress on development 
issues in energy, the environment, demographics, education, health and 
sanitation, and other areas, stunting the economic benefits, technological 
innovation, and other positive effects envisioned in Scenario BL. 

 

Table 3-3-1: Main Scenarios in 1s t  Year  Study  (1 s t  Year  S tudy)  

I tem  Scenar io  Descr ip t ion  

Popula t ion  
BL(same 

in  S1 ,  S2)   

・  Popula t ion  in  2050  reaches  9 .8  b i l l ion  
g lobal ly,  1 .36  b i l l ion  in  China ,  1 .66  b i l l ion  
in  Ind ia ,  and  800  mi l l ion  in  ASEAN.  

GDP  

BL  

・  Global  GDP grows a t  an  average  annual  ra te  
of  2 .6%.Global   

・  GDP share  in  2050:  China  (20%),  Ind ia  
(15%),  USA (12%),  EU27 (9%) 

S1  
・  Afr ica  grows a t  an  average  annual  ra te  o f  6 .6  

–  5 .7% (h igh  case)  

S2  
・  Afr ica  grows a t  an  average  annual  ra te  o f  4 .0  

–  3 .6% ( low case)  

Expans ion  of  
f ree  t rade  

 

BL  

・  More Mega-FTAs are  c rea ted  to  complement  
WTO.  Hor izonal  in terna t ional  spec ia l iza t ion  
progresses  fur ther  in  each  area .  In t ra-
regional  t rade  becomes  re la t ive ly  dominant  
(TPP,  TTIP,  RCEP,  e tc . )  

S1  

・  Inves tment  under  China’s  One Bel t  One Road 
in i t ia t ive  cont r ibutes  to  the  development  o f  
Ind ia  and Afr ican  count r ies .  

・  Economic  in tegra t ion  wi th in  the  Afr ican  
cont inen t  progresses  due to  CFTA.  

・  Qual i ty  g rowth  i s  achieved  as  a  resu l t  of  
develop ing  cor r idors  in  Afr ica .  
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S2  

・  Inves tment  under  One Bel t  One Road  
in i t ia t ive  does  not  cont r ibute  to  Afr ica’ s  
qual i ty  g rowth ( i t  on ly  acce lera tes  over  
dependence  on  ex t ra- regional  impor ts  and  
consumpt ion  in  met ropol i tan  areas) .   

・  CFTA is  no t  reached  (due  to  conf l ic t  o f  
in teres t  wi th in  the  Afr ican  cont inen t ) .  

・   

Global  t rade  

BL  
・  Global  t rade  increases  a t  a  s imi lar  pace  to  

GDP (even  t rade) .   

S1  

・  Trade  vo lume wi th in  Afr ican  region  grows 
fas ter  than  GDP due to  expanding in t ra-
Afr ican  t rade under  CFTA (fas t  t rade) .  

S2  

・  In t ra-Afr ican  t rade ,  as  i s  the  case  wi th  g lobal  
t rade ,  increases  a t  a  s imi lar  pace  to  GDP 
(even  t rade) .  

Real iza t ion  
of  respons ib le  
SCs  

BL(same 
in  S1 ,  S2)  

・  Responsib le  supply  chains  (SCs)  a re  rea l ized  
for  the  most  par t  due  to  c rea t ion  of  Mega-
FTAs,  e tc .  

Widening  of  
d i spar i t ies  

S1(No 
assumpt ion 
inBL)  

・  Qual i ty  g rowth i s  most ly  accompl ished  
worldwide ,  decreas ing d ispar i ty  in  GDP per  
cap i ta .  

・  Dispar i ty  shr inks  a t  a  fas ter  pace  in  Afr ica ,  
where  d ispar i ty  i s  grea ter,  than  the  g lobal  
average .   

S2(No 
assumpt ion 
inBL)  

・  Afr ica’ s  externa l  negot ia t ing  power  i s  
insuff ic ien t  due  to  the  fa i lu re  of  CFTA.  

・  Dispar i t ies  among regions  and  count r ies  
widen  due  to  the  progress  o f  advanced 
hor izontal  in terna t ional  spec ia l iza t ion  by  
mul t ina t ional  g ian ts .   

・  Afr ica’ s  d i spar i ty  in  GDP per  capi ta  expands  
to  a  modera te  leve l .  

Foods tuff  BL  

・  Food demand per  capi ta  o f  developed  and 
semi-developed count r ies  in  2050 decreases  
to  90% of  tha t  in  2010 ,  whereas  tha t  of  
develop ing  countr ies  in  2050  increases  
s l ight ly  to  102% of  the  2010 f igure .  

・  In  o ther  words ,  food  demand in  2050  
increases  1 .55  and  2 .06  t imes  the  2010  
demand worldwide  and  in  develop ing  
count r ies ,  respect ively  whi le  food  loss  
gradual ly  decreases  in  developed countr ies .  

・  Global  food demand i s  sa t i s f ied  due to  
improved product iv i ty  (crop y ie ld  increases  
a t  an  annual  ra te  o f  1 .0% to  reach 1 .5  t imes  
tha t  o f  2010 in  2050) .   
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S1  

・  Green  Revolut ion  successfu l ly  takes  p lace  in  
Afr ica ,  enabl ing  s table  food  supply  ( food  
se l f - suff ic iency  increases  whi le  t ranspor t  
in f ras t ruc ture  develops  wi th in  the  reg ion) .  

S2  

・  Green  Revolu t ion  does  no t  take  roo t  in  
Afr ica .  Ext ra- regional  impor ts  o f  food  
increase  (based  on MAFF’s  pro jec t ion) .   

Energy  
BL(same 

in  S1 ,  S2)  

・  Global  energy  consumpt ion  in  2050 becomes  
1 .5  grea ter  than  tha t  of  2015 .   

・  Energy  consumpt ion  in  developing  count r ies  
decreases  s l ight ly  whi le  tha t  in  non-OECD 
count r ies  increases  a t  an  annual  ra te  o f  1 .6% 
(approx .  1 .75  t imes) .  Increase  i s  par t icu lar ly  
no tab le  in  China ,  India ,  and  ASEAN 
count r ies ,  as  wel l  as  in  Middle  Eas t ,  Nor th  
Afr ica ,  and Sub-Saharan  Afr ica  (due  to  
popula t ion  and economic  growth) .  

・  79% of  energy  demand i s  sa t i s f ied  by  foss i l  
fue ls  (30% pet ro leum,  26% natura l  gas ,  and  
23% coal )  and  the  remain ing 21% by  o ther  
fue ls .  There  i s  no  dep le t ion  of  resources .  

・  Product ion  of  foss i l  fue ls  in  2050  increases  
to  1 .35  t imes  tha t  o f  2015 (a t  an  annual  ra te  
of  0 .9%)  for  pe t ro leum,  1 .76  t imes  (1 .6%)  for  
natura l  gas ,  and  1 .18  t imes  (0 .5%)  for  coal .  
However,  i f  convers ion  to  e lec t r ic  cars  and 
o ther  ZEVs acce lera tes ,  pe t ro leum demand 
wi l l  be  about  99% of  tha t  in  2015 .  

Consumer  
awareness  

BL(same 
in  S1 ,  S2)  

・  While  over-consumer ism accelera tes  due  to  
increased  income,  the  “sus ta inab le  
consumpt ion”  concept  gradual ly  ga ins  
awareness  and  popular i ty  toward  the  
ach ievement  o f  SDGs ( reach ing  a  ha l fway  
po in t ) .  

Technologica l  
innovat ion  

BL(same 
in  S1 ,  S2)  

・  Product iv i ty  of  hor t icu l tu re ,  l ives tock  
farming ,  and  f i sher ies ,  as  wel l  as  
s to rage/ t ranspor t  t echnologies ,  con t inue  to  
improve and  become more  sophis t ica ted .  

・  Super- la rge conta iner  sh ips  (40 ,000 TEU 
class)  wi l l  no t  emerge (They  wi l l  s tay  a t  the  
curren t  20 ,000 TEU level  due  to  nav iga t ion  
res t r ic t ions  in  the  Suez  Canal  and  the  S t ra i t s  
of  Malacca) .  

Cl imate  
change  r i sk  

 

BL(same 
in  S1 ,  S2)  

・  In terna t ional  hor izonta l  spec ia l iza t ion  
progresses  under  a  loose  t rade  b loc .  S table  
economic  growth  i s  achieved whi le  
main ta in ing the  supply -demand ba lance  of  
food  and  energy.   
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・  Climate  change  r i sk  equiva len t  to  a  medium 
s tabi l iz ing  scenar io  (RCP4.5)  as  a  resu l t  o f  
cer ta in  mi t iga t ion  measures  i s  assumed.  

Risk  of  war,  
conf l ic t ,  and  
te r ror i sm  

 
 

S1(No 
assumpt ion 
inBL)  

・  The r i sk  of  war,  conf l ic t ,  and  te r ror i sm 
remains  “ low” due  to  format ion  of  a  loose  
t rade  b loc .  

S2(No 
assumpt ion 
inBL)  

・  While  in terna t ional  hor izonta l  spec ia l iza t ion  
progresses  based on  compara t ive  advantage 
under  a  loose  t rade  b loc ,  cor r idor  
development  fa i l s .   

・  Mult ina t ional  g ian ts  accumula te  weal th  by  
leading  the  t rade  market  whi le  na t ions  and  
c i t izens  are  depr ived of  the i r  fa i r  shares ,  
pos ing  a  “h igh r i sk”  for  conf l ic t  and  
te r ror i sm.  

Impact  on  
g lobal  
logis t ics  

 
 

BL(same 
in  S1 ,  S2)  

・  Global  t rade  increases  a t  a  s imi lar  leve l  to  
GDP (even  t rade) .   

・  Size of  la rge conta iner  vesse ls  remains  a t  the  
curren t  20 ,000TEU level .  

・  Two types  of  ocean  f re igh t  ne tworks  (hub-
and-spoke  and po int - to -po in t )  develop  a t  
mul t ip le  levels .  

・  Medium to  smal l  con ta iner  sh ips  (4 ,000TEU 
–  8 ,000TEU) are  predominant  in  the  In t ra-
Asia  t rade .  

・  Advancement  o f  in terna t ional  hor izonta l  
spec ia l iza t ion  heigh tens  the  impor tance  of  
warehouse  fac i l i t i es  as  s torage  and  in land  
gateways.   

・  Transshipment  services  v ia  hub  por t s  in  Asia ,  
Sub-Saharan  Afr ica ,  and  Is lamic  region  (Por t  
of  Colombo,  Por t  Luis ,  Por t  Sa la lah ,  and  Por t  
Mombasa)  a re  prevalent .Transshipment  
services  through  hub por t s  in  Asia ,  sub-
Saharan  Afr ica ,  and  Musl im-major i ty  
count r ies  ( the  Por t  o f  Colombo,  Por t  Louis ,  
the  Por t  o f  Sa la lah ,  the  Por t  o f  Mombasa)  i s  
mains t ream.  

 

3-3-2 Scenario Configuration 

 The following are detailed explanations of the settings and other parameters of 
each scenario in the GTAP Model for each of the items on Table 3-3-1. 

 It is worth noting that the population and real GDP (growth rate) settings for 
Scenario BL are projections based on SSP2, the Shared Socioeconomic Pathway 
(SSP) scenario with the most BAU-like projections over the medium term. 
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 SSP is an abbreviation of Shared Socioeconomic Pathways. 
 SSP were developed for the purpose of analyzing the impact of socioeconomic 

factors (GDP, demographics, land use, urbanization, technological progress, etc.) 
to add to Representative Concentration Pathways (RCPs), which are scenarios 
for the impact of greenhouse gases in terms of natural sciences, for making long-
term projections of the impact of climate change. 

 A research team comprised of researchers from IIASA, OECD, NCAR, NIES, 
and other institutions was involved in the development of SSP. Since 2016, 
IIASA has made GDP, demographic transitions, and other information quantified 
by international agencies and research institutions based on the SSP scenarios 
available as an SSP Database on its website. 

 SSP were used with RCPs in the IPCC Fifth Assessment Report, and were also 
used in the Coupled Model Intercomparison Project Version 6 (CMIP6), a new 
climate change monitoring project for the Sixth Assessment Report. 

 SSP set out five “narratives” (called “scenarios” here for convenience) about 
future socioeconomic trends in terms of two aspects: mitigating and adapting to 
climate change. 

 

Table 3-3-2 Narratives of SSP 

 Main  Content  
SSP1:  
Sus ta inab i l i ty  
(Low chal lenges  
to  mi t iga t ion  and  
adapta t ion)  

・  The world  sh i f t s  g radual ly  toward  a  more  sus ta inable  
path  of  g rowth .  

・  More comprehens ive  growth  
・  Pract ices  a re  improved  th roughout  the  wor ld ,  

educat ional  and hea l th  inves tments  acce lera te  
demographic  t rans i t ions ,  and emphas is  sh i f t s  f rom 
economic  growth  to  human wel l -be ing .  

・  Inequal i ty  i s  reduced bo th  across  and  wi th in  
count r ies .  

・  Personal  consumpt ion  i s  o r ien ted  toward  low-
resource  and  low-energy  in tens i ty.  

SSP2:  Middle  of  
the  Road  
(Middle  
chal lenges  to  
mi t iga t ion  and  
adapta t ion)  

・  The wor ld  fo l lows a  pa th  of  g rowth  tha t  does  no t  
dev ia te  substan t ia l ly  f rom h is tor ica l  pa t te rns .  

・  Development  and income growth proceeds  unevenly,  
wi th  some count r ies  enjoy ing re la t ive ly  good growth  
and  o thers  fa l l ing  shor t  o f  expec ta t ions .  

・  In terna t ional  and  na t ional  ins t i tu t ions  work  toward  
ach iev ing  sus ta inable  development  goals ,  but  the i r  
progress  i s  s low.  

・  Environmenta l  sys tems de ter iora te ,  a l though there  
are  some improvements .  Overa l l ,  energy  eff ic iency 
increases .  

・  Global  popula t ion  growth  s lows,  and  beg ins  to  
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decl ine  in  the  second  ha l f  o f  the  21s t  cen tury.  
・  Income inequal i ty  pers i s t s  o r  improves  s lowly,  and  

chal lenges  to  reducing soc ia l  and envi ronmenta l  
vu lnerab i l i ty  remain .  

SSP3:  Regional  
Rival ry  -  A Rocky  
Road  
(High  chal lenges  
to  mi t iga t ion  and  
adapta t ion)  

・  Resurgent  na t ional i sm concerns  about  
compet i t iveness  and  secur i ty,  and  reg ional  conf l ic t s  
push count r ies  to  increas ing ly  focus  on  domest i c  
i ssues  or  only  the  most  p ress ing  reg ional  i ssues .  

・  Count r ies  ignore  broad-based  development ,  ins tead  
focus ing  on  energy  and  food  secur i ty  wi th in  the i r  
borders  and regions .  

・  Inves tments  in  educa t ion  and technologica l  progress  
dec l ine .  

・  Economic  development  s lows.  
・  Personal  consumpt ion i s  mater ia l  in tens ive .  
・  Income inequal i ty  pers i s t s  o r  worsens .  
・  Popula t ion  growth dec l ines  in  developed count r ies ,  

and  increases  in  developing  count r ies .  
・  A low in terna t ional  p r io r i ty  for  address ing  

envi ronmenta l  concerns  leads  to  major  envi ronmenta l  
deter io ra t ion  in  some reg ions .  

SSP4:  Inequal i ty  -  
A Road  Divided   
(Low chal lenges  
to  mi t iga t ion ,  h igh  
chal lenges  to  
adapta t ion)  

・  Unequal  inves tments  in  human cap i ta l ,  coupled  wi th  
increas ing  inequal i ty  o f  economic  oppor tuni ty  and 
po l i t ica l  power,  l ead  to  increas ing  inequal i ty  and  
s t ra t i f ica t ion  both  ac ross  and wi th in  count r ies .  

・  Inequal i ty  g radual ly  widens  be tween  in terna t ional ly  
connected  soc ie t ies  tha t  compete  main ly  in  
knowledge- in tensive ,  capi ta l - in tens ive  sec tors  of  the  
g lobal  economy,  and  i so la ted ,  lower- income,  poor ly  
educated  socie t ies  tha t  funct ion  in  labor- in tensive ,  
low- tech  economies .  

・  Socia l  cohes ion degrades ,  and  conf l ic t  and  unres t  
become increas ing ly  common.  Technology  develops  
fur ther  in  economies  and indust r ies  tha t  embrace 
advanced technology.  

・  The g lobal ly  connected  energy  sec tor  d ivers i f ies ,  
wi th  ac t ive  inves tment  in  both  low-carbon  energy  
sources  and carbon- in tens ive  resources  l ike  coal .  

・  Environmenta l  po l ic ies  focus  on  domest i c  i ssues  in  
middle- income and  h igh- income count r ies .  

SSP5:  Foss i l -
fue led  
Development  -  
Taking  the  
Highway  
(High  chal lenges  
to  mi t iga t ion ,  low 
chal lenges  to  
adapta t ion)  

・  The wor ld  p laces  fa i th  in  compet i t ive  markets ,  
innovat ion ,  and  par t ic ipa tory  soc ie t ies  to  p roduce  
rapid  technologica l  innovat ion  and  human capi ta l  
development  as  the  pa th  to  sus ta inab le  growth .  

・  Global  markets  a re  increas ing ly  in tegra ted .  
・  Inves tment  in  educat ion  and hea l th  i s  s t rong ,  and  

sys tems are  des igned  to  enhance  human and soc ia l  
cap i ta l .  
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・  As socia l  and  economic  development  progresses ,  
abundant  pet ro leum resources  are  exploi ted  and 
resource- in tens ive ,  energy- in tens ive  l i fes ty les  a re  
adopted  th roughout  the  wor ld .  

・  The global  economy expands  rapid ly,  ye t  the  g lobal  
popula t ion  peaks  and begins  to  dec l ine  dur ing  the  
21s t  cen tury.  

・  Environmenta l  p rob lems are  so lved  on the  loca l  leve l .  
・  The wor ld  p laces  fa i th  in  the  abi l i ty  to  e ff ic ien t ly  

manage soc ia l  and ecolog ica l  sys tems,  includ ing by 
geo-engineer ing  i f  necessary.  

S o u r c e :  T h e  r o a d s  a h e a d :  N a r r a t i v e s  f o r  s h a r e d  s o c i o e c o n o m i c  p a t h wa y s  d e s c r i b i n g  
w o r l d  f u t u r e s  i n  t h e  2 1 s t  c e n t u r y.  G l o b a l  E n v i r o n m e n t a l  C h a n g e .  

 

Figure 3-3-1 Relationship between the Scenarios of SSP 

Source :  The roads  ahead:  Narra t ives  for  shared  soc ioeconomic  pa thways  
descr ib ing  wor ld  fu tures  in  the  21s t  cen tury.  Global  Environmenta l  Change .  
 

 The vertical and horizontal axes show the difficulty of challenges for mitigation 
and challenges for adaptation, respectively, with the difficulty increasing the 
farther from the origin. A challenge is regarded as difficult if it has a high social 
cost for mitigating or adapting to it to limit the environmental impacts of climate 
change; SSP1 challenges have the lowest social cost for limiting environmental 
impacts, while SSP3 challenges have the highest. 

 The Center for Global Trade Analysis at Purdue University in the USA—the 
developers of GTAP—releases numerous reports about SSP on its project website, 
as well as examples of the use of the SSP Database in GTAP dynamic models 
and other applied general equilibrium models. 

 Henry Jacobs (2016) “Climate change and Canada in 2030: A computable general 
equilibrium analysis”(GTAP Resource #4927) uses the GDP and demographic 
information quantified in SSP2 to analyze the impacts of climate change in those 
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cases. Additionally, Victor Nechifor (2018) “Global economic and food security 
impacts of demand-driven water scarcity” (GTAP Resource #5510) use SSP2 as 
the basis for their analysis of the global impacts of water shortages. 

 Accordingly, SSP is used not only by the UNFCCC and IPCC, but also in future 
impact analysis in many areas, which shows that high liability. Especially, the 
middle-of-the-road scenario SSP2 is used in particularly high-profile cases. 

 For the Study as well, SSP2 is assigned as the baseline for the GTAP analysis 
against a background of aforementioned high liability and many application 
cases.  

 The following sections describe individual configurations for respective 
elements in the GTAP Model. Based on the objectives with a main focus on the 
African region in this Study, the configuration is divided into the African and 
the non-African regions.  

 

(1)  Populat ion  

 BL: In all over the world, the population increases amid moderate social changes 
patterned after the present state → Use demographic transitions from SSP2 

 S1: In accordance with economic corridor development and spread of AfCFTA, 
African countries coordinate in the health sector to reduce infant mortality and 
extend lifespans. However, population growth wanes due to greater access to 
secondary education and family planning →  

■Africa - Use annual growth rate 0.33% higher than that of SSP2, which means 

10% higher population growth rate than that of SSP2 in 2040. 

■Rest of the world - Use same growth rate with SSP2 

 S2: Due to the failure in economic corridor development and spread of AfCFTA, 
African countries fail to coordinate in health and education, and the infant 
mortality increases→ 

■Africa - Use annual growth rate 0.33% lower than that of SSP2, which means 

10% lower population growth rate than that of SSP2 in 2040. 

■Rest of the world - Use same growth rate with SSP2 

 

(2)  GDP 

  BL:  Envis ions  economic  growth  amid  modera te  soc ia l  changes  pat te rned  
af te r  the  presen t  s ta te  →  

■Global - Use GDP transitions from SSP2.  

  S1:  Owing to  increased economic  ac t iv i t ies  by  economic  cor r idor  
development  and promot ion  of  f ree  t rad ing in  Afr ica ,  GDP growth  ra te  
in  Afr ica  achieves  h igher  than that  of  SSP2 →  

■Africa - Use annual growth rate 1.5% higher than that of SSP2; the 1.5% 
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comes from the difference between 5.1%, the avereage annual GDP growth rate 

from 2010 to 2040 among African countries in SSP2 and 6.6%, the maximum 

rate of assumption in 1st Year Study. 

■Rest of the world - Use GDP transitions from SSP2. 

  S2:  Due to  spread  of  p rotec t ionism in  Afr ican  count r ies  by  fa i lu re  of  
economic  corr idor  development  and promot ion  of  f ree  t rad ing in  Afr ica ,  
GDP growth ra te  in  Afr ica  become lower  than  tha t  o f  SSP2 →  

■Africa - Use annual growth rate 1.5% higher than that of SSP2; the 1.5% 

comes from the difference between 5.1%, the avereage annual GDP growth rate 

from 2010 to 2040 among African countries in SSP2 and 3.6%, the minimum 

rate of assumption in 1st Year Study. 

■Rest of the world - Use GDP transitions from SSP2. 

 
  In  GTAP ca lcu la t ions ,  GDP is  f ixed ,  and the  ra te  o f  technologica l  

innovat ion  (GTAP var iab le  name:  Afereg)  i s  ca lcula ted  as  an  endogenous  
var iab le  ( th i s  can  be  in terpre ted  as  the  ra te  o f  technologica l  innovat ion  
requi red  to  achieve  a  f ixed ta rge t  fo r  GDP) .  

 

(3)  Labor input  (Ski l led,  Unski l led)  

  The GTAP Model  does  no t  cover  labor  t ransfer  among reg ions /count r ies .  
Therefore ,  i t  seems natura l  tha t  the  labor  input  in  a  region /count ry  
increase /decrease  a t  the  same ra te  o f  popula t ion  growth la te .  However,  
l abor  t ransfer  among regions /count r ies  i s  one  of  e lements  to  be  cons ider  
in  ac tual  socie ty,  so  i t  should  be  so lved  to  improve  the  GTAP model .  

  In  the  GTAP Model ,  l abor  i s  composed of  Ski l led  and Unski l led ,  and  
Ski l led-Unski l led  ra t io  can  be  changed .  However,  s ign i f ican t  change in  
Ski l led-Unski l led  ra t io  could  become a  major  shock  to  the  ca lcula t ion ;  
one  t r ia l  ca lcula t ion  shown tha t  the  change  could  g ive a  d is to r t ion  to  
ca lcu la t ion  resu l t s  o f  the  GTAP Model  because  the  GTAP Model  cannot  
accommodate  rap id  indus t r ia l  s t ruc ture  as  ment ioned above .  Therefore ,  
the  Ski l led  –  Unski l led  ra t ion  in  a l l  scenar ios  a re  common to  be  
unchanged  f rom 2011  to  2040  in  the  GTAP Model .  

 

(4)  Capital  input  

  In  genera l ,  economic  f low,  increase  of  capi ta l  inves tment  t r iggers  GDP 
growth  and  increase  of  the  cap i ta l  in  nex t  f i sca l  t e rm.  Hence  GDP growth  
ra te  and growth  ra te  of  capi ta l  input  have  h igh  cor re la t ion  →   

Common in BL/S1/S2: Assumed to fluctuate at the same rate as GDP growth 
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(5)  Resource  input  

  BL/S1/S2:  Like cap i ta l  input ,  there  i s  a  s t rong cor re la t ion  be tween 
f luc tua t ions  in  resource  input  and the  GDP growth ra te ;  therefore ,  the  
resource  input  g rowth ra te  i s  se t  to  the  GDP growth  ra te  

 

(6)  FTAs and EPAs 

Present State of FTAs and EPAs 

  Regard ing  the  b i la te ra l  and  mul t i la te ra l  lower ing  of  ta r i ff  ra tes  under  
f ree  t rade  agreements  (FTAs)  and economic  par tnersh ip  agreements  
(EPAs) ,  informat ion  f rom the WTO (Regional  Trade Agreements  
In format ion  System (RTA-IS))  and JETRO’s  “Cont rac t ing  Member  
S ta tus  wi th  WTO and  Others”  were  used  to  conso l ida te  the  s ta tus  o f  f ree  
t rade  t rea t ies  and  the  l ike .  

  The fo l lowing tab les  show the main  FTAs and EPAs involv ing Afr ica  and  
Ind ia  tha t  were  in  effec t ,  agreed to ,  o r  under  negot ia t ion  as  o f  March  
2019 .   

Table 3-3-3: Negotiation Status of FTAs and EPAs (Africa) 

A b b r e v i a t i o n  O f f i c i a l  N a m e  S i g n a t o r i e s  N e g o t i a t i o n  
S t a g e  

T i m i n g  o f  
E s t a b l i s h m e n t  

C E M A C  

C o m m u n a u t é  É c o n o m i q u e  
e t  M o n é t a i r e  d e  l ' A f r i q u e  
C e n t r a l e  ( E c o n o m i c  a n d  
M o n e t a r y  C o m m u n i t y  o f  
C e n t r a l  A f r i c a )  

C a m e r o o n ,  C h a d ,  C e n t r a l  A f r i c a n  R e p u b l i c ,  
E q u a t o r i a l  G u i n e a ,  G a b o n ,  R e p u b l i c  o f  t h e  
C o n g o  

U n d e r  
n e g o t i a t i o n  

-  

C O M E S A  
C o m m o n  M a r k e t  f o r  
E a s t e r n  a n d  S o u t h e r n  
A f r i c a  

E g y p t ,  D j i b o u t i ,  S u d a n ,  K e n y a ,  B u r u n d i ,  
R w a n d a ,  M a d a g a s c a r ,  M a l a w i ,  M a u r i t i u s ,  
Z a m b i a ,  Z i m b a b w e ,  C o m o r o s ,  L i b y a ,  S e y c h e l l e s ,  
U g a n d a ,  D e m o c r a t i c  R e p u b l i c  o f  t h e  C o n g o  

U n d e r  
n e g o t i a t i o n  

( C U ) *  
-  

S A C U  
S o u t h e r n  A f r i c a n  C u s t o m s  
U n i o n  

B o t s w a n a ,  L e s o t h o ,  N a m i b i a ,  S o u t h  A f r i c a ,  
E s w a t i n i  ( f o r m e r l y  S w a z i l a n d )  

I n  e f f e c t  
( C U s )  
U n d e r  

n e g o t i a t i o n  
( F T A s )  

1 9 1 0  
( e s t a b l i s h e d )  

S A D C  
S o u t h e r n  A f r i c a n  
D e v e l o p m e n t  C o m m u n i t y  

T a n z a n i a ,  Z a m b i a ,  B o t s w a n a ,  M o z a m b i q u e ,  
A n g o l a ,  Z i m b a b w e ,  L e s o t h o ,  S w a z i l a n d ,  
M a l a w i ,  N a m i b i a ,  S o u t h  A f r i c a ,  M a u r i t i u s ,  
D e m o c r a t i c  R e p u b l i c  o f  t h e  C o n g o ,  M a d a g a s c a r ,  
S e y c h e l l e s ,  C o m o r o s  

I n  e f f e c t  
( F T A s )  

1 9 9 2  
( e s t a b l i s h e d )  

A f C F T A  
A f r i c a n  C o n t i n e n t a l  F r e e  
T r a d e  A r e a  

S i g n e d  b y  5 2  A f r i c a n  c o u n t r i e s  ( a l l  b u t  E r i t r e a ,  
N i g e r i a ,  a n d  B e n i n ) ,  a n d  r a t i f i e d  b y  2 4  ( G h a n a ,  
K e n y a ,  R w a n d a ,  N i g e r ,  C h a d ,  R e p u b l i c  o f  t h e  
C o n g o ,  D j i b o u t i ,  G u i n e a ,  E s w a t i n i  ( S w a z i l a n d ) ,  
M a l i ,  M a u r i t a n i a ,  N a m i b i a ,  S o u t h  A f r i c a ,  
U g a n d a ,  C ô t e  d ’ I v o i r e ,  S e n e g a l ,  T o g o ,  E g y p t ,  
E t h i o p i a ,  T h e  G a m b i a ,  S i e r r a  L e o n e ,  W e s t e r n  
S a h a r a ,  Z i m b a b w e ,  B u r k i n a  F a s o ) )  

I n  e f f e c t  2 0 1 9  

G S T P  
G l o b a l  S y s t e m  o f  T r a d e  
P r e f e r e n c e s  a m o n g  
D e v e l o p i n g  C o u n t r i e s  

A l g e r i a ,  A r g e n t i n a ,  B a n g l a d e s h ,  B e n i n ,  B o l i v i a ,  
B r a z i l ,  C a m e r o o n ,  C h i l e ,  C o l o m b i a ,  C u b a ,  
E c u a d o r ,  E g y p t ,  G h a n a ,  G u i n e a ,  G u y a n a ,  I n d i a ,  
I n d o n e s i a ,  I r a n ,  I r a q ,  D e m o c r a t i c  P e o p l e ’ s  
R e p u b l i c  o f  N o r t h  K o r e a ,  S o u t h  K o r e a ,  L i b y a ,  
M a l a y s i a ,  M e x i c o ,  M o r o c c o ,  M o z a m b i q u e ,  
M y a n m a r ,  N i c a r a g u a ,  N i g e r i a ,  P a k i s t a n ,  P e r u ,  
P h i l i p p i n e s ,  S i n g a p o r e ,  S r i  L a n k a ,  S u d a n ,  
T a n z a n i a ,  T h a i l a n d ,  T r i n i d a d  a n d  T o b a g o ,  
T u n i s i a ,  V e n e z u e l a  ( R e p ú b l i c a  B o l i v a r i a n a  d e  
V e n e z u e l a ) ,  V i e t n a m ,  Z i m b a b w e  

I n  e f f e c t  1 9 9 8  

C o m p r e h e n s i v e  E c o n o m i c  C o o p e r a t i o n  A g r e e m e n t s  ( C E C A s ) ,  C o m p r e h e n s i v e  E c o n o m i c  P a r t n e r s h i p  
A g r e e m e n t s  ( C E PA s ) ,  C u s t o m s  U n i o n s  ( C U s ) ,  D e e p  a n d  C o m p r e h e n s i v e  F r e e  T r a d e  A r e a s  ( D C F TA s ) ,  
E c o n o m i c  I n t e g r a t i o n  A g r e e m e n t s  ( E I A s ) ,  E c o n o m i c  P a r t n e r s h i p  A g r e e m e n t s  ( E PA s ) ,  F r e e  T r a d e  
A g r e e m e n t s  ( F TA s ) ,  P a r t i a l  S c o p e  A g r e e m e n t s  ( P S A s )  
* C l a s s i f i e d  a s  “ u n d e r  n e g o t i a t i o n ”  b e c a u s e  p a r t i e s  h a v e  a g r e e d  t o  e s t a b l i s h  t h e  c u s t o m s  u n i o n ,  b u t  t h e  
a g r e e m e n t  h a s  n o t  y e t  b e e n  e x e c u t e d  
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Table 3-3-4 Negotiation Status of FTAs and EPAs (Asia) 

A b b r e v i a t i o n  O f f i c i a l  N a m e  S i g n a t o r i e s  N e g o t i a t i o n  
S t a g e  

T i m i n g  o f  
E s t a b l i s h m e n t  

P A F T A  P a n  A r a b  F r e e  T r a d e  A r e a  

A l g e r i a ,  B a h r a i n ,  E g y p t ,  I r a q ,  J o r d a n ,  
K u w a i t ,  L e b a n o n ,  L i b y a ,  M o r o c c o ,  O m a n ,  
Q a t a r ,  S a u d i  A r a b i a ,  S u d a n ,  S y r i a ,  
P a l e s t i n e ,  T u n i s i a ,  U n i t e d  A r a b  E m i r a t e s ,  
Y e m e n  

I n  e f f e c t  1 9 9 8  

C U  ( 1 9 9 9 )  C u s t o m s  U n i o n  

B u r u n d i ,  C o m o r o s ,  D e m o c r a t i c  R e p u b l i c  o f  
t h e  C o n g o ,  D j i b o u t i ,  E g y p t ,  E r i t r e a ,  
E s w a t i n i ,  E t h i o p i a ,  K e n y a ,  L i b y a ,  
M a d a g a s c a r ,  M a l a w i ,  M a u r i t i u s ,  R w a n d a ,  
S e y c h e l l e s ,  S u d a n ,  U g a n d a ,  Z a m b i a ,  
Z i m b a b w e  

I n  e f f e c t  1 9 9 9  

A g a r d i r  A g a r d i r  A g r e e m e n t  E g y p t ,  T u n i s i a ,  M o r o c c o ,  J o r d a n  I n  e f f e c t  2 0 0 7  

R C E P  
R e g i o n a l  C o m p r e h e n s i v e  
E c o n o m i c  P a r t n e r s h i p  

I n d o n e s i a ,  M a l a y s i a ,  P h i l i p p i n e s ,  
S i n g a p o r e ,  T h a i l a n d ,  B r u n e i ,  V i e t n a m ,  L a o s ,  
M y a n m a r ,  C a m b o d i a ,  C h i n a ,  J a p a n ,  S o u t h  
K o r e a ,  I n d i a ,  A u s t r a l i a ,  N e w  Z e a l a n d  

U n d e r  
n e g o t i a t i o n  

-  

A S E A N  
A s s o c i a t i o n  o f  E a s t  A s i a n  
N a t i o n s  

B r u n e i ,  M y a n m a r ,  C a m b o d i a ,  I n d o n e s i a ,  
L a o s ,  M a l a y s i a ,  P h i l i p p i n e s ,  S i n g a p o r e ,  
V i e t n a m ,  T h a i l a n d  

I n  e f f e c t  
( F T A s )  
U n d e r  

n e g o t i a t i o n  
( C E C A s )  

1 9 6 7  
( e s t a b l i s h e d )  

P T N  
P r o t o c o l  r e l a t i n g  t o  T r a d e  
N e g o t i a t i o n s  a m o n g  
D e v e l o p i n g  C o u n t r i e s  

B a n g l a d e s h ,  B r a z i l ,  C h i l e ,  E g y p t ,  I s r a e l ,  
M e x i c o ,  P a k i s t a n ,  P a r a g u a y ,  P e r u ,  
P h i l i p p i n e s ,  S o u t h  K o r e a ,  R o m a n i a ,  T u n i s i a ,  
T u r k e y ,  U r u g u a y ,  Y u g o s l a v i a  

I n  e f f e c t  1 9 7 3  

A P T A  A s i a  P a c i f i c  T r a d e  A g r e e m e n t  B a n g l a d e s h ,  C h i n a ,  I n d i a ,  S o u t h  K o r e a ,  
L a o s ,  S r i  L a n k a  I n  e f f e c t  1 9 7 6  

S A F T A  
S o u t h  A s i a n  A s s o c i a t i o n  f o r  
R e g i o n a l  C o o p e r a t i o n  

A f g h a n i s t a n ,  B a n g l a d e s h ,  B h u t a n ,  I n d i a ,  
M a l d i v e s ,  N e p a l ,  P a k i s t a n ,  S r i  L a n k a  I n  e f f e c t  2 0 0 6  

E C O  
E c o n o m i c  C o o p e r a t i o n  

O r g a n i z a t i o n  

A f g h a n i s t a n ,  A z e r b a i j a n ,  I r a n ,  U z b e k i s t a n ,  
K a z a k h s t a n ,  K y r g y z  R e p u b l i c ,  T a j i k i s t a n ,  

T u r k m e n i s t a n ,  T u r k e y ,  P a k i s t a n  

I n  e f f e c t  
( P S A )  1 9 9 2  

G C C  G u l f  C o o p e r a t i o n  C o u n c i l  U n i t e d  A r a b  E m i r a t e s ,  B a h r a i n ,  S a u d i  
A r a b i a ,  O m a n ,  Q a t a r ,  K u w a i t  

I n  e f f e c t  
( C U )  

U n d e r  
n e g o t i a t i o n  

( F T A )  

2 0 0 3  

C o m p r e h e n s i v e  E c o n o m i c  C o o p e r a t i o n  A g r e e m e n t s  ( C E C A s ) ,  C o m p r e h e n s i v e  E c o n o m i c  P a r t n e r s h i p  
A g r e e m e n t s  ( C E PA s ) ,  C u s t o m s  U n i o n s  ( C U s ) ,  D e e p  a n d  C o m p r e h e n s i v e  F r e e  T r a d e  A r e a s  ( D C F TA s ) ,  
E c o n o m i c  I n t e g r a t i o n  A g r e e m e n t s  ( E I A s ) ,  E c o n o m i c  P a r t n e r s h i p  A g r e e m e n t s  ( E PA s ) ,  F r e e  T r a d e  
A g r e e m e n t s  ( F TA s ) ,  P a r t i a l  S c o p e  A g r e e m e n t s  ( P S A s )  
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Table 3-3-5 Negotiation Status of FTAs and EPAs (Other Regions) 
A b b r e v i a t i

o n  
O f f i c i a l  N a m e  S i g n a t o r i e s  N e g o t i a t i o n  

S t a g e  
T i m i n g  o f  

E s t a b l i s h m e n t  

A l i a n z a  d e l  
P a c í f i c o  

A l i a n z a  d e l  P a c í f i c o  ( P a c i f i c  
A l l i a n c e )  C o l o m b i a ,  M e x i c o ,  P e r u ,  C h i l e  U n d e r  

n e g o t i a t i o n  
2 0 1 1  

( e s t a b l i s h e d )  

M E R C O S U
R  

M e r c a d o  C o m ú n  d e l  S u r  
( S o u t h e r n  C o m m o n  M a r k e t )  A r g e n t i n a ,  B r a z i l ,  P a r a g u a y ,  U r u g u a y  

I n  e f f e c t  
( C U s )  
U n d e r  

n e g o t i a t i o n  
( F T A s )  

2 0 1 6  

S P A R T E C A  
S o u t h  P a c i f i c  R e g i o n a l  T r a d e  
a n d  E c o n o m i c  C o - o p e r a t i o n  
A g r e e m e n t  

A u s t r a l i a ,  N e w  Z e a l a n d ,  C o o k  I s l a n d s ,  F i j i ,  
K i r i b a t i ,  M a r s h a l l  I s l a n d s ,  M i c r o n e s i a ,  
N a u r u ,  N i u e ,  P a p u a  N e w  G u i n e a ,  S a m o a ,  
S o l o m o n  I s l a n d s ,  T o n g a ,  T u v a l u ,  V a n u a t u  

I n  e f f e c t  1 9 8 1  

A N Z C E R T
A  

A u s t r a l i a  N e w  Z e a l a n d  C l o s e r  
E c o n o m i c  A g r e e m e n t  A u s t r a l i a ,  N e w  Z e a l a n d  I n  e f f e c t  1 9 8 3  

T P P  T r a n s - P a c i f i c  P a r t n e r s h i p  
A u s t r a l i a ,  B r u n e i ,  C a n a d a ,  C h i l e ,  J a p a n ,  
M a l a y s i a ,  M e x i c o ,  N e w  Z e a l a n d ,  P e r u ,  
S i n g a p o r e ,  V i e t n a m  

I n  e f f e c t  2 0 1 8  

E C  E u r o p e a n  C o m m u n i t i e s  
B e l g i u m ,  I t a l y ,  D e n m a r k ,  L u x e m b o u r g ,  
F r a n c e ,  N e t h e r l a n d s ,  W e s t  G e r m a n y ,  
P o r t u g a l ,  G r e e c e ,  S p a i n ,  I r e l a n d ,  U K  

－  
1 9 6 7  

( e s t a b l i s h e d )  

E U  E u r o p e a n  U n i o n  

A u s t r i a ,  B e l g i u m ,  B u l g a r i a ,  C r o a t i a ,  C y p r u s ,  
C z e c h i a ,  D e n m a r k ,  E s t o n i a ,  F i n l a n d ,  F r a n c e ,  
G e r m a n y ,  G r e e c e ,  H u n g a r y ,  I r e l a n d ,  I t a l y ,  
L a t v i a ,  L i t h u a n i a ,  L u x e m b o u r g ,  M a l t a ,  
N e t h e r l a n d s ,  P o l a n d ,  P o r t u g a l ,  R o m a n i a ,  
S l o v a k i a ,  S l o v e n i a ,  S p a i n ,  S w e d e n ,  U K  
( I r e l a n d ,  S c o t l a n d ,  W a l e s ,  N o r t h  I r e l a n d )  

I n  e f f e c t  
( F T A s )  
U n d e r  

n e g o t i a t i o n  
( D C F T A s )  

1 9 9 3  
( e s t a b l i s h e d )  

E E A  E u r o p e  E c o n o m i c  A r e a  E U  m e m b e r  n a t i o n s  +  L i e c h t e n s t e i n ,  I c e l a n d ,  
N o r w a y  

I n  e f f e c t  
( E I A )  1 9 9 4  

C o m p r e h e n s i v e  E c o n o m i c  C o o p e r a t i o n  A g r e e m e n t s  ( C E C A s ) ,  C o m p r e h e n s i v e  E c o n o m i c  P a r t n e r s h i p  
A g r e e m e n t s  ( C E PA s ) ,  C u s t o m s  U n i o n s  ( C U s ) ,  D e e p  a n d  C o m p r e h e n s i v e  F r e e  T r a d e  A r e a s  ( D C F TA s ) ,  
E c o n o m i c  I n t e g r a t i o n  A g r e e m e n t s  ( E I A s ) ,  E c o n o m i c  P a r t n e r s h i p  A g r e e m e n t s  ( E PA s ) ,  F r e e  T r a d e  
A g r e e m e n t s  ( F TA s ) ,  P a r t i a l  S c o p e  A g r e e m e n t s  ( P S A s )  
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  These  l i s t s  o f  count r ies  and  reg ions  can  be  expressed  as  fo l lows.  
 

Table 3-3-6: Negotiation Status of FTAs and EPAs in Africa and India 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

S o u r c e :  P r e p a r e d  b a s e d  o n  i n f o r m a t i o n  f r o m t h e  W TO  ( R e g i o n a l  Tr a d e  A g r e e me n t s  

I n f o r m a t i o n  Sy s t e m  ( RTA - I S ) )  a n d  J E T R O ’ s  “ C o n t r a c t i n g  Me m b e r  S t a t u s  w i t h  W TO a n d  

O t h e r s”  

 

  Table  3-3-6  shows the  negot ia t ion  s ta tus  o f  pa i rs  of  count r ies  and  
regions ,  wi th  one  on  the  hor izonta l  ax is  and  the  o ther  on  the  ver t ica l  
axis .  The  number  shown in  each ce l l  cor responds  to  the  s ta tus  of  
negot ia t ions  be tween the  two countr ies ,  and de ta i l s  fo r  each are  as  
fo l lows.  
 

1  
T h e r e  e x i s t  F TA s ,  E PA s ,  o r  o t h e r  c o m p r e h e n s i v e  t a r i f f  a g r e e m e n t s  o r i g i n a l l y  p u t  i n t o  e f f e c t  b y  
2 0 1 6  ( E f f e c t i v e  S t a g e )  

2  
T h e r e  e x i s t  F TA s ,  E PA s ,  o r  o t h e r  c o m p r e h e n s i v e  t a r i f f  a g r e e m e n t s  o r i g i n a l l y  p u t  i n t o  e f f e c t  o r  
s i g n e d  b y  M a r c h  2 0 1 9  ( S i g n i n g  S t a g e )  

3  

T h e r e  e x i s t  a g r e e m e n t s  u n d e r  n e g o t i a t i o n  a s  o f  M a r c h  2 0 1 9  ( o t h e r  t h a n  n e g o t i a t i o n s  b e t w e e n  
A f r i c a n  c o u n t r i e s  l i s t e d  a s  “ u n d e r  n e g o t i a t i o n ”  i n  J E T R O ’ s  “ C o n t r a c t i n g  M e m b e r  S t a t u s  w i t h  
W T O  a n d  O t h e r s ” )  ( N e g o t i a t i o n  S t a g e )  

4  

T h e r e  e x i s t  a g r e e m e n t s  u n d e r  n e g o t i a t i o n  a s  o f  M a r c h  2 0 1 9  ( o n l y  n e g o t i a t i o n s  b e t w e e n  A f r i c a n  
c o u n t r i e s  l i s t e d  a s  “ u n d e r  n e g o t i a t i o n ”  i n  J E T R O ’ s  “ C o n t r a c t i n g  M e m b e r  S t a t u s  w i t h  W T O  a n d  
O t h e r s ” )  ( N e g o t i a t i o n  S t a g e )  

5  

N e g o t i a t i o n s  f o r  T h e  A f r i c a n  C o n t i n e n t a l  F r e e  Tr a d e  A r e a  ( A f C F TA )  a r e  u n d e r w a y  ( t h e  
e s t a b l i s h m e n t  a g r e e m e n t  w a s  p u t  i n t o  e f f e c t  i n  M a y  2 0 1 9 ,  a n d  t h e  g o a l  i s  t o  b e g i n  e x e c u t i n g  t h e  
a g r e e m e n t  i n  J u l y  2 0 2 0 )  ( N e g o t i a t i o n  S t a g e )   

 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Country/Region Egypt Ethiopia Kenya MadagascMalawi Mauritius MozambiqRwanda Tanzania Uganda Zambia ZimbabweSouthAfri BotswanaXEAfrica BangladesIndia Pakistan SriLanka XSAsia WCAsia SEAsia EAsia NAfrica WAfrica SCAfrica NAmericaCSAmericEurope Oceania
Restofth

e

1 Egypt 0 5 5 5 5 4 4 5 5 5 5 5 4 4 1 1 0 1 3 0 2 1 1 5 5 5 0 0 3 0 0

2 Ethiopia 5 0 5 5 5 4 4 5 5 5 5 5 4 4 5 0 0 0 0 0 0 0 0 4 4 5 0 0 0 0 0

3 Kenya 5 5 0 5 5 5 4 5 1 5 5 5 4 4 5 0 0 0 0 0 0 0 0 5 5 5 0 0 0 0 0

4 Madagascar 5 5 5 0 5 5 1 5 1 5 5 2 1 4 5 0 0 0 0 0 0 0 0 5 5 5 0 0 0 0 0

5 Malawi 5 5 5 5 0 5 1 5 1 5 5 5 1 1 5 0 0 0 0 0 0 0 0 5 5 5 0 0 0 0 0

6 Mauritius 4 4 5 5 5 0 1 5 1 1 5 5 1 4 4 0 0 1 0 0 1 1 0 4 4 1 0 0 0 0 0

7 Mozambique 4 4 4 1 1 1 0 4 1 4 1 1 1 1 4 0 0 0 0 0 0 0 1 5 4 1 0 0 0 0 0

8 Rwanda 5 5 5 5 5 5 4 0 1 5 5 5 4 4 5 0 0 0 0 0 0 0 0 5 5 5 0 0 0 0 0

9 Tanzania 5 5 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 0 1 0 0 1 1 1 1 5 0 1 0 0 0

10 Uganda 5 5 5 5 5 1 4 5 1 0 5 5 4 4 5 0 0 0 0 0 0 0 0 5 5 1 0 0 0 0 0

11 Zambia 5 5 5 5 5 5 1 5 1 5 0 5 1 1 5 0 0 0 0 0 0 0 0 5 5 5 0 0 0 0 0

12 Zimbabwe 5 5 5 2 5 5 1 5 1 5 5 0 1 1 5 1 0 0 1 0 0 1 1 5 5 5 0 1 0 0 0

13 SouthAfrica 4 4 4 1 1 1 1 4 1 4 1 1 0 1 4 0 3 0 0 0 0 0 0 4 4 1 1 1 1 0 0

14 Botswana 4 4 4 4 1 4 1 4 1 4 1 1 1 0 4 0 0 0 0 0 0 0 0 4 4 1 0 1 1 0 0

15 XEAfrica 1 5 5 5 5 4 4 5 1 5 5 5 4 4 4 1 0 0 1 0 1 1 1 1 1 5 0 1 0 0 0

16 Bangladesh 1 0 0 0 0 0 0 0 1 0 0 1 0 0 1 0 1 3 1 1 0 1 1 1 1 0 1 1 0 0 0

17 India 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 1 0 3 0 1 3 3 3 0 0 3 3 1 3 3 0

18 Pakistan 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 3 3 0 1 0 3 3 1 3 0 0 1 0 0 0 0

19 SriLanka 3 0 0 0 0 0 0 0 1 0 0 1 0 0 1 1  1 0 1 0 1 1 1 1 0 0 1 0 0 0

20 XSAsia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1  1 0 0 0 0 0 0 0 0 0 0 0 0

21 WCAsia 2 0 0 0 0 1 0 0 0 0 0 0 0 0 1  3 3  0 3 3 3 1  3 3 3 1 0 0

22 SEAsia 1 0 0 0 0 1 0 0 1 0 0 1 0 0 1 1 3 3 1 0 3 2 3 1 1 0 3 3 3 0 0

23 EAsia 1 0 0 0 0 0 1 0 1 0 0 1 0 0 1 1 3 1 1 0 3 3 3 1 3 0 3 3 3 3 0

24 NAfrica 5 4 5 5 5 4 5 5 1 5 5 5 4 4 1 1 0 3 1 0 1 1 1 1 1 4 3 1 3 0 0

25 WAfrica 5 4 5 5 5 4 4 5 1 5 5 5 4 4 1 1 0 0 1 0 0 1 3 1 2 4 0 0 1 0 0

26 SCAfrica 5 5 5 5 5 1 1 5 5 1 5 5 1 1 5 0 3 0 0 0 3 0 0 4 4 1 0 1 1 0 0

27 NAmerica 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 3 1 0 0 3 3 3 3 0 0 1 3 3 3 0

28 CSAmerica 0 0 0 0 0 0 0 0 1 0 0 1 1 1 1 1 1 0 1 0 3 3 3 1 0 1 3 1 3 3 0

29 Europe 3 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 3 0  0 1 3 3 3 1 1 3 3 1 3 0

30 Oceania 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 3 0 0 0 3 3 3 1 0

31 Restofthe 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



3-30 

Introduction to the GTAP Model and Scenario Configuration 

  Given  the  negot ia t ion  s ta tuses  shown on  the  tab le ,  i t  i s  env is ioned  tha t  
ta r i ff s  lev ied  on  t rade  be tween pa i rs  o f  count r ies  o r  reg ions  wi l l  be  
phased ou t ;  therefore ,  the  fo l lowing va lues  for  ta r i ff s  a re  ass igned for  
GTAP Model  ca lcu la t ions .  

■Effec t ive  S tage  (Negot ia t ion  S ta tus  1  f rom the  table) :  
FTAs,  EPAs,  o r  o ther  comprehensive  ta r i ff  agreements  or ig ina l ly  put  in to  

effec t  by  2016:  
Tar i ff  ra tes  g radual ly  reduced  to  zero  in  th ree  s tages  s ta r t ing  in  2011 

  2011 to  2016:  25% reduct ion  
  2016 to  2020:  33% reduct ion  
  2020 to  2025:  50% reduct ion  
  2025 and  la ter :  100% reduct ion  (no ta r i ff  be tween the  two 

count r ies )  
 
■Signing S tage  (Negot ia t ion  S ta tus  2  f rom the  table) :  
FTAs,  EPAs,  o r  o ther  comprehens ive ta r i ff  agreements  s igned or  pu t  in to  

effec t  by  March 2019:  
 Tar i ff  ra tes  g radual ly  reduced  to  zero  in  th ree  s tages  s ta r t ing  in  2016 

  2016 to  2020:  25% reduct ion  
  2020 to  2025:  33% reduct ion  
  2025 to  2030:  50% reduct ion  
  2030 and  la ter :  100% reduct ion  (no  ta r i ff  be tween the  two 

count r ies )  
 
■Negot ia t ion  S tage  (Negot ia t ion  S ta tus  3 /4 /5  f rom the tab le) :  
Agreements  under  negot ia t ion  as  o f  March 2019  ( l i s ted  as  “under  

negot ia t ion”  in  JETRO’s  “Cont rac t ing  Member  S ta tus  wi th  WTO and  
Others”) :  
 Tar i ff  ra tes  g radual ly  reduced  to  zero  in  th ree  s tages  s ta r t ing  in  2020 

  2020 to  2025:  25% reduct ion  
  2025 to  2030:  33% reduct ion  
  2030 to  2035:  50% reduct ion  
  2035 and  la ter :  100% reduct ion  (no ta r i ff  be tween the  two 

count r ies )  
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  The envis ioned  ta r i ff  ra tes  fo r  each  scenar io  (BL,  S1,  and  S2)  a re  as  
fo l lows.  

 
■BL:  
  Effec t ive  S tage  and  S igning  Stage FTAs/EPAs are  appl ied  in  s tages  as  

descr ibed  prev ious ly.  For  Negot ia t ion  S tage  FTAs/EPAs,  ta r i ff s  a re  
phased  out  be tween  count r ies  wi th  Negot ia t ion  S ta tus  3  or  4  on  the  table  
above.  

■S1:  
  The success  o f  Afr ica  Economic  Corr idor  Development  should  enhance  

economic  group  in ter re la t ions  between  Afr ican  count r ies  and  increase  
the i r  wi l l ingness  to  par t ic ipate  in  the  AfCFTA;  the  AfCFTA system is  
executed  wi th  the  par t ic ipat ion  of  a l l  Afr ican  count r ies .  Therefore ,  
t a r i ff s  a re  phased  ou t  be tween  a l l  count r ies  wi th  Negot ia t ion  Sta tus  3 ,  
4 ,  o r  5  on  the  table  above .  

■S2:  
  The fa i lu re  o f  Afr ica  Economic  Corr idor  Development  weakens  

economic  re la t ions  between  Afr ican  count r ies ,  inc i t ing  pro tec t ionism 
tha t  in tens i f ies .  

  The AfCFTA also  fa i l s  to  expand,  and  b i la te ra l  agreements  under  
d iscuss ion  outs ide  of  the  AfCFTA also  fa i l  to  come to  f ru i t ion .  

  Therefore ,  in  Scenar io  S2 ,  ta r i ff s  a re  on ly  abol i shed  be tween  count r ies  
wi th  Negot ia t ion  S ta tus  3  on  the  tab le  above .  

  During  these  cons idera t ions ,  coeff ic ien ts  were  se t  based  on  FTAs and  
EPAs put  in to  effec t ,  s igned,  o r  under  negot ia t ion  as  o f  March 2019;  
however,  as  d i scussed in  1s t  Year  S tudy  “Grand  Des ign  for  Global  
Logis t ics  in  the  Indo-Paci f ic ,”  advanced in terna t ional  hor izonta l  
spec ia l iza t ion  i s  expected  to  cont inue  progress ing  based on  compara t ive  
advantages ,  d r iv ing  the  development  of  in t raregional  t rade  over  
in ter regional  t rade .  

  Speci f ica l ly,  in  Afr ica ,  the  es tab l i shment  o f  the  AfCFTA and other  
fac tors  p romot ing  the  economic  in tegra t ion  of  the  ent i re  cont inent  ( the  
es tab l i shment  and  in t roduct ion  of  f ree  t rade  areas ,  cus toms  un ions ,  
common markets ,  a  s ing le  cur rency,  e tc . )  a re  expected  to  progress ,  
fu r ther  d r iv ing  the  cor r idor  development  promoted  by  J ICA.  

  Therefore ,  scenar io  se t t ings  should  ref lec t  the  fu ture  progress ion  of  
in t raregional  t rade  on  a  deeper  leve l .  
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(7)  Scenario  Summary 

  The fo l lowing  tab le  summar izes  the  scenar io  se t t ings  descr ibed  
prev ious ly.  

1 .  Popula t ion  (1 s t  Year  S tudy  resul t s )  
Al l  scenar ios :  Popula t ion  in  2050 reaches  9 .8  b i l l ion  g lobal ly,  1 .36  b i l l ion 

in  China ,  1 .66  b i l l ion  in  Ind ia ,  and 800  mi l l ion  in  ASEAN 

Popula t ion  Set t ings  

BL ■Global :  SSP2 popula t ion  growth  ra te  

S1  

■Africa :  SSP2 popula t ion  growth  ra te  p lus  an  addi t ional  0 .33% per  
year  (envis ion ing a  popula t ion  10% grea ter  than  the  SSP2  
popula t ion  in  2040)  

■Rest  o f  the  wor ld :  (Same as  BL)  SSP2 popula t ion  growth  ra te  

S2  

■Africa :  SSP2 popula t ion  growth ra te  minus  0 .33% per  year  
(envis ioning  a  popula t ion  10% less  than  the  SSP2 popula t ion  
in  2040)  

■Rest  o f  the  wor ld :  (Same as  BL)  SSP2 popula t ion  growth  ra te  

Labor  Set t ings  

BL ■Global :  (Same as  BL)  The  overa l l  workforce  f luc tuates  a t  the  same 
ra te  as  the  popula t ion .  The  ra t io  o f  sk i l led  to  unsk i l led  
workers  remains  in  the  present  s ta te  unt i l  2040 .  

S1  

S2  

 

2 .  GDP (1 s t  Year  Study  resu l t s )  
Al l  scenar ios :  Global  GDP grows a t  an  average annual  ra te  of  2 .6% 
Al l  scenar ios :  Global  GDP share  in  2050:  China  (20%),  Ind ia  (15%),  USA 

(12%),  EU27 (9%)  
S1:  Afr ica  grows a t  an  average annual  ra te  o f  6 .6  –  5 .7% (h igh  case)  
S2 :  Afr ica  grows a t  an  average annual  ra te  o f  4 .0  –  3 .6% ( low case)  

GDP/Rate  of  Technologica l  Innovat ion  Set t ings  

BL 
■Global :  Rate  of  technologica l  innovat ion  for  to ta l  fac tor  p roduct iv i ty  

(Afereg)  to  ach ieve  SSP2 GDP growth  ra te  

S1  

■Africa :  GDP growth  ra te  se t  to  the  BL GDP growth ra te  fo r  Afr ican  
count r ies  p lus  1 .5% ( the  d i fference  of  1 .5%/year  be tween  the  
SSP2 GDP growth ra te  o f  5 .1%/year  fo r  2010-2040  and  the  
maximum envis ioned  growth  ra te  o f  6 .6%/year  f rom 1st  Year  
S tudy) .  

■Rest  o f  the  wor ld :  (Same as  BL)  SSP2 GDP growth  ra te .  
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S2 

■Africa :  GDP growth  ra te  se t  to  the  BL GDP growth ra te  fo r  Afr ican  
count r ies  minus  1 .5% ( the  d i fference  of  1 .5%/year  be tween  
the  SSP2 GDP growth  ra te  o f  5 .1%/year  fo r  2010-2040  and  
the  min imum envis ioned  growth ra te  o f  3 .6%/year  f rom 1s t  
Year  Study) .  

■Rest  o f  the  wor ld :  (Same as  BL)  SSP2 GDP growth  ra te .  

 

3 .  Expans ion  of  Free  Trade  (1 s t  Year  Study  resu l t s )  
Al l  scenar ios :  (1 )  More  Mega-FTAs are  c rea ted  to  complement  WTO. 

Horizonal  in terna t ional  spec ia l iza t ion  progresses  fur ther  in  each  area .  In t ra-
regional  t rade  becomes  re la t ive ly  dominant  (TPP,  TTIP,  RCEP,  e tc . )  

S1 :  (1 )  Inves tment  under  China’s  One Bel t  One Road in i t ia t ive  cont r ibu tes  
to  the  development  o f  India  and  Afr ican  count r ies ,  (2 )  Economic  in tegra t ion  
wi th in  the  Afr ican  cont inen t  p rogresses  due  to  CFTA,  and  (3)  Qual i ty  g rowth 
i s  ach ieved as  a  resu l t  o f  develop ing cor r idors  in  Afr ica  

S2:  (1 )   Inves tment  under  One Bel t  One Road  in i t ia t ive  does  no t  con t r ibute  
to  Afr ica’ s  qual i ty  g rowth ( i t  only  acce le ra tes  over  dependence  on ex tra-
regional  impor ts  and consumpt ion  in  met ropol i tan  areas) ,  and (2)  CFTA is  
no t  reached (due  to  conf l ic t  o f  in teres t  wi th in  the  Afr ican  cont inen t )  

Tar i ff  Rate  Set t ings  

BL 

■Global :  FTAs/EPAs p lanned/discussed as  o f  2019 are  es tabl i shed .  
Tar i ff s  be tween  s ignator ies  a re  phased  out  in  four  s tages .  
(Stage  1 :  25% reduct ion ,  S tage  2 :  33% reduct ion ,  S tage  3 :  
50% reduc t ion ,  S tage  4 :  100% reduct ion)  *The t iming  of  
ta r i ff  ra te  reduct ion  s tages  depends  on  the  FTA/EPA 

S1 

■Africa :  (Same as  BL)  The development  o f  economic  cor r idors  in  
Afr ica  enhances  oppor tuni t ies  for  f ree  t rade,  and  FTAs/EPAs  
planned/d iscussed  as  of  2019  are  es tabl i shed.  
 Tar i ff s  be tween  s ignator ies  a re  phased  out  in  four  s tages .  
(Stage  1 :  25% reduct ion ,  S tage  2 :  33% reduct ion ,  S tage  3 :  
50% reduct ion ,  S tage 4 :  100% reduct ion)  *The t iming of  
ta r i ff  ra te  reduct ion  s tages  depends  on  the  FTA/EPA 

■Africa :  In  addi t ion  to  the  above ,  a l l  t a r i ff s  be tween  Afr ican  count r ies  
tha t  have  no t  ye t  d i scussed  FTAs/EPAs are  phased ou t  
s ta r t ing  in  2020 .  (Envis ion ing the  t ranscont inen ta l  reach of  
the  Afr ica  Cont inen ta l  Free  Trade  Area  (AfCFTA) pu t  in to  
effec t  in  May 2019)  (2020  to  2025  (S tage  1) :  25% reduct ion:  
2025  to  2030  (Stage  2) :  33% reduct ion ,  2030  to  2035 (S tage 
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3) :  50% reduct ion ,  2035  to  2040 (Stage  4) :  100% reduct ion)  
■Rest  o f  the  wor ld :  (Same as  BL)  The  development  o f  economic  

corr idors  in  Afr ica  enhances  oppor tun i t ies  for  f ree  
t rade ,  and  FTAs/EPAs planned/discussed as  of  
2019  are  es tabl i shed .  Tar i ff s  be tween  s ignator ies  
a re  phased ou t  in  four  s tages  (S tage 1 :  25% 
reduct ion ,  S tage  2 :  33% reduct ion ,  Stage 3 :  50% 
reduct ion ,  S tage  4 :  100% reduct ion)  *The t iming  
of  ta r i ff  ra te  reduct ion  s tages  depends on the  
FTA/EPA 

S2 

■Africa :S ta lemates ,  suspens ions ,  and o ther  p rob lems wi th  
negot ia t ions  for  FTAs/EPAs planned/d iscussed  as  o f  2019  
cause  ta r i ff  ra tes  to  remain  a t  the  presen t  leve l  in  and  af te r  
2020  to  2025  (S tage  3) .  

■Rest  o f  the  wor ld :  (Same as  BL)  FTAs/EPAs p lanned/d iscussed  as  o f  
2019  are  es tabl i shed .  Tar i ff s  be tween  s ignator ies  a re  phased 
ou t  in  four  s tages .  (S tage  1 :  25% reduct ion ,  S tage  2 :  33% 
reduct ion ,  S tage  3 :  50% reduct ion ,  S tage  4 :  100% reduct ion)  
*The t iming  of  ta r i ff  ra te  reduct ion  s tages  depends  on  the  
FTA/EPA 

 

7 .  Foods tuff  (1 s t  Year  S tudy  resul t s )  
Al l  scenar ios :  (1 )  Food demand per  capi ta  of  developed and semi-developed 

count r ies  in  2050 decreases  to  90% of  tha t  in  2010 ,  whereas  tha t  of  
develop ing  count r ies  in  2050  increases  s l igh t ly  to  102% of  the  2010  
f igure . (2)  In  o ther  words ,  food demand in  2050 increases  1 .55  and 2 .06  t imes  
the  2010  demand wor ldwide  and  in  develop ing  count r ies ,  respect ive ly  whi le  
food  loss  gradual ly  decreases  in  developed  count r ies . (3 )  Global  food  
demand i s  sa t i s f ied  due to  improved product iv i ty  (crop  y ie ld  increases  a t  an  
annual  ra te  o f  1 .0% to  reach  1 .5  t imes  tha t  o f  2010  in  2050) .   

S1 :  (1 )Green Revolut ion  successful ly  takes  p lace  in  Afr ica ,  enabl ing  s tab le  
food  supply  ( food  se l f - suff ic iency  increases  whi le  t ranspor t  inf ras t ruc ture  
develops  wi th in  the  region) .  

S2 :  (1)  Green  Revolu t ion  does  no t  take  roo t  in  Afr ica .  Ext ra- reg ional  
impor ts  o f  food  increase  (based on  MAFF’s  projec t ion) .  

Agricu l tu ra l  and F isher ies  Factor  Product iv i ty  Set t ings  

BL 
■Global :  Agr icu l tu ra l  and f i sher ies  (Agr i )  fac tor  p roduct iv i ty  (Afea l l )  

increases  a t  an  annual  ra te  1% h igher  than  to ta l  fac tor  
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product iv i ty  ( land ,  sk i l led  labor,  unsk i l led  labor,  cap i ta l ,  
resources) .  

S1  

■Africa :  Agr icu l tu ra l  and  f i sher ies  (Agr i )  fac tor  p roduct iv i ty  (Afea l l )  
increases  a t  an  annual  ra te  3 .04% higher  than to ta l  fac tor  
product iv i ty  ( land,  sk i l led  labor,  unski l led  labor,  cap i ta l ,  
resources)  ( se t  based  on  the  average  product iv i ty  ra te  increase  
between  fac tors  in  Af r ica  in  the  GTAP Data  Base  f rom 2004  
to  2011) .  

■Rest  o f  the  wor ld :  (Same as  BL)  Agricul tu ra l  and f i sher ies  (Agr i )  
fac tor  p roduct iv i ty  (Afea l l )  increases  a t  an  annual  
ra te  1% higher  than  to ta l  fac tor  p roduct iv i ty  
( land,  sk i l led  labor,  unski l led  labor,  cap i ta l ,  
resources) .  

S2  

■Africa :  Remains  in  the  present  s ta te  (no  change) .  
■Rest  o f  the  wor ld :  (Same as  BL)  Agricul tu ra l  and f i sher ies  (Agr i )  

fac tor  p roduct iv i ty  (Afea l l )  increases  a t  an  annual  
ra te  1% higher  than  to ta l  fac tor  p roduct iv i ty  
( land,  sk i l led  labor,  unski l led  labor,  cap i ta l ,  
resources) .  

 

8 .  Energy  (1 s t  Year  S tudy  resul t s )  
Al l  scenar ios :  
(1 )  Global  energy  consumpt ion  in  2050  becomes  1 .5  grea ter  than  tha t  o f  

2015 .   
(2 )Energy  consumpt ion  in  develop ing  count r ies  decreases  s l igh t ly  whi le  

tha t  in  non-OECD count r ies  increases  a t  an  annual  ra te  o f  1 .6% (approx .  
1 .75  t imes) .  Increase  i s  par t icu lar ly  no table  in  China,  Ind ia ,  and ASEAN 
count r ies ,  as  wel l  as  in  Middle  Eas t ,  Nor th  Afr ica ,  and Sub-Saharan Afr ica  
(due  to  popula t ion  and  economic  growth) .  

(3 )  79% of  energy  demand i s  sa t i s f ied  by  foss i l  fue ls  (30% pet ro leum,  26% 
natura l  gas ,  and  23% coal )  and the  remain ing  21% by  o ther  fuels .  There  i s  
no  dep le t ion  of  resources .   

(4 )  Product ion  of  foss i l  fue ls  in  2050 increases  to  1 .35  t imes  that  o f  2015 
(a t  an  annual  ra te  o f  0 .9%)  for  pe t ro leum,  1 .76  t imes  (1 .6%) for  natura l  gas ,  
and  1 .18  t imes  (0 .5%)  for  coa l .  However,  i f  convers ion  to  e lec t r ic  cars  and  
o ther  ZEVs acce lera tes ,  pe t ro leum demand wi l l  be  about  99% of  tha t  in  2015.  

Natural  Resource  Reserve Set t ings  

BL ■Global :  Natural  resource  reserves  increase  1 .2% per  year  ( se t  based  
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on the  annual  average ra te  o f  increase  in  the  GTAP Data  Base  
f rom 2004  to  2011) .  

S1  

■Africa :  Natural  resource  reserves  increase  2 .4% per  year  ( twice  as  
h igh  as  the  res t  o f  the  wor ld) .  

■Rest  o f  the  wor ld :  (Same as  BL)  Natura l  resource  reserves  increase  
1 .2% per  year.  

S2  
■Africa :  Remains  in  the  present  s ta te  (no  change) .  
■Rest  o f  the  wor ld :  (Same as  BL)  Natura l  resource  reserves  increase  

1 .2% per  year.  

 

10 .  Technologica l  Innovat ion  (1 s t  Year  Study  Resu l t s )  
Al l  scenar ios :  
(1 )  Product iv i ty  of  hor t icul ture ,  l ives tock  farming,  and  f i sher ies ,  as  wel l  

as  s torage/ t ranspor t  t echnologies ,  con t inue to  improve  and  become more  
sophis t ica ted .  

(2 )  Super- la rge  conta iner  sh ips  (40 ,000  TEU class)  wi l l  no t  emerge (They  
wi l l  s tay  a t  the  cur rent  20 ,000 TEU level  due  to  naviga t ion  res t r ic t ions  in  
the  Suez  Canal  and  the  St ra i t s  o f  Malacca) .  

Rate  o f  Technologica l  Innovat ion  in  Transpor t  (ATS,  ATD) Set t ings  

BL 
■Global :  Increases  0 .76% per  year  ( se t  based on  the  g lobal  average  

product iv i ty  ra te  increase  in  the  t ranspor t  sec tor  in  the  GTAP 
Data  Base  f rom 2004  to  2011) .  

S1  

■Africa :  Increases  3 .38% per  year  ( se t  based  on  the  Afr ican  average  
product iv i ty  ra te  increase  in  the  t ranspor t  sec tor  in  the  GTAP 
Data  Base  f rom 2004  to  2011) .  

■Rest  o f  the  wor ld :  (Same as  BL)  Increases  0 .76% per  year.  

S2  
■Africa :  Remains  in  the  present  s ta te  (no  change)  due  to  lack  of  

technica l  innovat ion .  
■Rest  o f  the  wor ld :  (Same as  BL)  Increases  0 .76% per  year.  

 
  The fo l lowing scenar ios  a re  ou ts ide  the  scope of  GTAP Model  analys i s .  

4 .  Global  t rade (1 s t  Year  Study  resu l t s )  
Al l  scenar ios :  Global  t rade  increases  a t  a  s imi lar  pace  to  GDP (even t rade) .   
S1 :  Trade  volume wi th in  Afr ican  reg ion grows fas ter  than  GDP due  to  

expanding  in t ra-Afr ican  t rade under  CFTA (fas t  t rade) .  
S2 :  In t ra-Afr ican  t rade ,  as  i s  the  case  wi th  g lobal  t rade ,  increases  a t  a  

s imi lar  pace  to  GDP (even  t rade) .  
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Reasoning:  The  t rade  vo lume i s  ou ts ide  the  scope because i t  i s  so lved as  
an  endogenous  var iable  

5 .  Real iza t ion  of  respons ib le  SCs (1s t  Year  S tudy  Resul t s )  
Al l  scenar ios :  Responsib le  supply  chains  (SCs)  a re  rea l ized  for  the  most  

par t  due  to  c rea t ion  of  Mega-FTAs,  e tc .  

Reasoning:  This  scenar io  se t t ing  i s  ou ts ide  the  scope  because  i t  i s  
qual i ta t ive  and thus  d i ff icul t  to  express  in  GTAP Model  

6  Widening of  d i spar i t ies  (1 s t  Year  Study  Resu l t s )  
S1 :  (1 )  Qual i ty  g rowth  i s  most ly  accompl ished worldwide ,  decreas ing  

d ispar i ty  in  GDP per  cap i ta .Ÿ  
(2 )  Dispar i ty  shr inks  a t  a  fas ter  pace  in  Afr ica ,  where  d ispar i ty  i s  g rea ter,  

than  the  g lobal  average.   
S2 :  (1 )  Afr ica’ s  ex ternal  negot ia t ing  power  i s  insuff ic ien t  due to  the  fa i lu re  

of  CFTA.Ÿ  
(2)  Dispar i t ies  among reg ions  and  countr ies  widen  due  to  the  progress  of  

advanced hor izontal  in terna t ional  spec ia l iza t ion  by  mul t ina t ional  g ian ts .  Ÿ  
(3 )  Afr ica’ s  d i spar i ty  in  GDP per  cap i ta  expands to  a  modera te  leve l .  

Reasoning:  This  se t t ing  i s  ou ts ide  the  scope because  GDP is  exogenous in  
the  scenar io  

9 .  Consumer  awareness  (1 s t  Year  S tudy  Resul t s )  
Al l  scenar ios :  Whi le  over-consumer ism accelera tes  due to  increased  

income,  the  “sus ta inable  consumpt ion”  concept  g radual ly  ga ins  awareness  
and  popular i ty  toward  the  ach ievement  o f  SDGs ( reaching  a  ha l fway  poin t ) .  

Reasoning:  Consumpt ion i s  ou ts ide  the  scope  because i t  i s  so lved  as  an  
endogenous  var iab le  

11 .  Cl imate  Change Risk  (1 s t  Year  Study  Resu l t s )  
Al l  scenar ios :  (1 )  In terna t ional  hor izontal  spec ia l iza t ion  progresses  under  

a  loose  t rade b loc .  S tab le  economic  growth  i s  achieved whi le  main ta in ing 
the  supply -demand balance  of  food  and  energy.   

(2 )  Cl imate  change  r i sk  equivalen t  to  a  medium s tab i l iz ing  scenar io  
(RCP4.5)  as  a  resu l t  of  cer ta in  mi t iga t ion  measures  i s  assumed.  

Reasoning:  This  se t t ing  i s  ou ts ide  the  scope  because the  use  of  SSP2 
popula t ion  and  GDP as  in  Scenar io  BL i s  the  same as  us ing  modera te  c l imate  
change  mi t iga t ion  and adapta t ion  measures  

Reference:  RCP scenar ios  a re  no t  fac tored  in to  the  OECD’s  SSP GDP 
pro jec t ions ,  bu t  SSP2 assumes  the  adopt ion  of  modera te  envi ronmenta l  
po l ic ies .  Addi t ional ly,  the  I IASA’s  SSP GDP pro jec t ions ,  which  do fac tor  in  
RCP,  do  not  show any  major  d i fferences  in  RCP scenar io  GDP projec t ions  
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th rough  2040 .  

12 .  Risk  of  War,  Conf l ic t ,  and Ter ror i sm (1 s t  Year  S tudy  Resu l t s )  
S1 :  The  r i sk  of  war,  conf l ic t ,  and te r ror i sm remains  “ low” due  to  format ion  

of  a  loose  t rade  b loc .   
S2 :  (1 )  Whi le  in terna t ional  hor izonta l  spec ia l iza t ion  progresses  based  on  

compara t ive  advantage  under  a  loose  t rade  b loc ,  corr idor  development  fa i l s .  
Ÿ (2)  Mul t ina t ional  g ian ts  accumula te  weal th  by  leading  the  t rade  marke t  
whi le  na t ions  and  c i t izens  are  depr ived  of  the i r  fa i r  shares ,  pos ing  a  “h igh  
r i sk”  for  conf l ic t  and  te r ror i sm.  

Reasoning:  This  scenar io  se t t ing  i s  ou ts ide  the  scope  because  i t  i s  
qual i ta t ive  and thus  d i ff icul t  to  express  in  GTAP Model  

13 .  Impact  on  Global  Logis t ics  (1 s t  Year  S tudy  Resu l t s )  
Al l  scenar ios :  (1 )  Global  t rade  increases  a t  a  s imi la r  level  to  GDP (even 

t rade) .   
(2 )  S ize  of  large  conta iner  vesse ls  remains  a t  the  cur rent  20 ,000TEU level .   
(3 )  Two types  of  ocean f re igh t  ne tworks  (hub-and-spoke  and  po int - to -po in t )  

develop  a t  mul t ip le  levels .   
(4 )Medium to  smal l  con ta iner  sh ips  (4 ,000TEU –  8 ,000TEU) are  

predominant  in  the  In t ra-Asia  t rade.  Advancement  of  in terna t iona l  
hor izontal  spec ia l iza t ion  he igh tens  the  impor tance  of  warehouse  fac i l i t i es  
as  s to rage  and  in land  ga teways .   

(5 )  Transshipment  se rv ices  v ia  hub  por t s  in  Asia ,  Sub-Saharan  Afr ica ,  and 
Is lamic  reg ion (Por t  o f  Colombo,  Por t  Luis ,  Por t  Sa la lah ,  and  Por t  Mombasa)  
a re  p revalent .  

Reasoning:  The  t rade  vo lume i s  ou ts ide  the  scope because i t  i s  so lved as  
an  endogenous  var iable .  However,  some of  the  technologica l  innovat ion  
descr ibed prev ious ly  i s  re f lec ted  in  the  Rate  of  Technologica l  Innovat ion  in  
Transpor t  (ATS,  ATD) Set t ings .  
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3-4 Future Scenario Estimations 

3-4-1 Simulation Results 

(1 )  Exports  

Totals for All Industries 

Unit: Million USD (Year 2011 price) 

 

 
・  Some f igures ,  wi th  on ly  green  l ines  for  the  resu l t s  o f  S2 ,  show tha t  

respect ive  char t  l ines  a re  over lapped due  to  smal l  d i fferences  in  
ca lcu la t ion  resu l t s  be tween BL,  S1  and  S2 .  
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Agriculture 

Unit: Million USD (Year 2011 price) 

 

・  Some f igures ,  wi th  on ly  green  l ines  for  the  resu l t s  o f  S2 ,  show tha t  
respect ive  char t  l ines  a re  over lapped due  to  smal l  d i fferences  in  
ca lcu la t ion  resu l t s  be tween BL,  S1  and  S2 .  
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Coal 

Unit: Million USD (Year 2011 price) 

 

・  Some f igures ,  wi th  on ly  green  l ines  for  the  resu l t s  o f  S2 ,  show tha t  
respect ive  char t  l ines  a re  over lapped due  to  smal l  d i fferences  in  
ca lcu la t ion  resu l t s  be tween BL,  S1  and  S2 .  

・  As for  some f igures  where  maximum values  are  ex t remely  smal l ,  i f  the  
defau l t  va lue i s  jus t  about  n i l ,  the  phenomenon happens  unavoidably  
in  the  GTAP model  and  therefore  the  smal l  va lues  are  no t  subjec t  to  
cons idera t ion .   

 
 

  

M i l l i o n  U S D  
( Y e a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  



3-42 

Oil 

Unit: Million USD (Year 2011 price) 

 

 

・  Some f igures ,  wi th  on ly  green  l ines  for  the  resu l t s  o f  S2 ,  show tha t  
respect ive  char t  l ines  a re  over lapped due  to  smal l  d i fferences  in  
ca lcu la t ion  resu l t s  be tween BL,  S1  and  S2 .  

・  As for  some f igures  where  max imum values  are  ex t remely  smal l ,  i f  the  
defau l t  va lue  i s  jus t  about  n i l ,  the  phenomenon happens  unavoidably  in  
the  GTAP model  and therefore  the  smal l  va lues  are  not  subjec t  to  
cons idera t ion .   

 
 

  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Y e a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  
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LNG 

Unit: Million USD (Year 2011 price) 

 

 

・  Some f igures ,  wi th  on ly  green  l ines  for  the  resu l t s  o f  S2,  show tha t  
respect ive  char t  l ines  a re  over lapped  due  to  smal l  d i fferences  in  
ca lcu la t ion  resu l t s  be tween BL,  S1  and  S2 .  

・  As for  some f igures  where  max imum values  are  ext remely  smal l ,  i f  the  
defau l t  va lue  i s  jus t  about  n i l ,  the  phenomenon happens  unavoidably  in  
the  GTAP model  and therefore  the  smal l  va lues  are  not  subjec t  to  
cons idera t ion .   

  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  
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Minerals 

Unit: Million USD (Year 2011 price) 

 

 

・  Some f igures ,  wi th  on ly  green  l ines  for  the  resu l t s  o f  S2 ,  show tha t  
respect ive  char t  l ines  a re  over lapped due  to  smal l  d i fferences  in  
ca lcu la t ion  resu l t s  be tween BL,  S1  and  S2 .  

・  As for  some f igures  where  max imum values  are  ex t remely  smal l ,  i f  the  
defau l t  va lue  i s  jus t  about  n i l ,  the  phenomenon happens  unavoidably  in  
the  GTAP model  and therefore  the  smal l  va lues  are  not  subjec t  to  
cons idera t ion .   

 
 

  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  
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Consumption Goods 

Unit: Million USD (Year 2011 price) 

 

 

・  Some f igures ,  wi th  on ly  green  l ines  for  the  resu l t s  o f  S2,  show tha t  
respect ive  char t  l ines  a re  over lapped  due  to  smal l  d i fferences  in  
ca lcu la t ion  resu l t s  be tween BL,  S1  and  S2 .  

 
 

  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Y e a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  
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Industrial Materials 

Unit: Million USD (Year 2011 price) 

 

 

・  Some f igures ,  wi th  on ly  green  l ines  for  the  resu l t s  o f  S2,  show tha t  
respect ive  char t  l ines  a re  over lapped  due  to  smal l  d i fferences  in  
ca lcu la t ion  resu l t s  be tween BL,  S1  and  S2 .  

 
 

  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Y e a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  
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Motor Vehicles 

Unit: Million USD (Year 2011 price) 

 

 

・  Some f igures ,  wi th  on ly  green  l ines  for  the  resu l t s  o f  S2,  show tha t  
respect ive  char t  l ines  a re  over lapped  due  to  smal l  d i fferences  in  
ca lcu la t ion  resu l t s  be tween BL,  S1  and  S2 .  

 
 

  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  
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Processing/Assemblings 

Unit: Million USD (Year 2011 price) 

 

 

・  Some f igures ,  wi th  on ly  green  l ines  for  the  resu l t s  o f  S2,  show tha t  
respect ive  char t  l ines  a re  over lapped  due  to  smal l  d i fferences  in  
ca lcu la t ion  resu l t s  be tween BL,  S1  and  S2 .  

 
 

  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  
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Services 

Unit: Million USD (Year 2011 price) 

 

 

  Some f igures ,  wi th  on ly  green  l ines  for  the  resu l t s  of  S2,  show tha t  
respect ive  char t  l ines  a re  over lapped due  to  smal l  d i fferences  in  
ca lcu la t ion  resu l t s  be tween BL,  S1  and  S2 .  

 
 

  

M i l l i o n  U S D  
( Y e a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  
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(2)  Imports  

Totals for All Industries 

Unit: Million USD (Year 2011 price) 

 

 

・  Some f igures ,  wi th  on ly  green  l ines  for  the  resu l t s  o f  S2,  show tha t  
respect ive  char t  l ines  a re  over lapped  due  to  smal l  d i fferences  in  
ca lcu la t ion  resu l t s  be tween BL,  S1  and  S2 .  

 

 

 

  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Y e a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  
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Agriculture 

Unit: Million USD (Year 2011 price) 

 

 

・  Some f igures ,  wi th  on ly  green  l ines  for  the  resu l t s  o f  S2,  show tha t  
respect ive  char t  l ines  a re  over lapped  due  to  smal l  d i fferences  in  
ca lcu la t ion  resu l t s  be tween BL,  S1  and  S2 .  

 
  

M i l l i o n  U S D  
( Y e a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  
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Coal 

Unit: Million USD (Year 2011 price) 

 

 

・  Some f igures ,  wi th  on ly  green  l ines  for  the  resu l t s  o f  S2,  show tha t  
respect ive  char t  l ines  a re  over lapped  due  to  smal l  d i fferences  in  
ca lcu la t ion  resu l t s  be tween BL,  S1  and  S2 .  

・  As for  some f igures  where  max imum values  are  ext remely  smal l ,  i f  the  
defau l t  va lue  i s  jus t  about  n i l ,  the  phenomenon happens  unavoidably  in  
the  GTAP model  and therefore  the  smal l  va lues  are  not  subjec t  to  
cons idera t ion .   

 
  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Y e a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  
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Oil 

Unit: Million USD (Year 2011 price) 

 

 

・  Some f igures ,  wi th  on ly  green  l ines  for  the  resu l t s  o f  S2,  show tha t  
respect ive  char t  l ines  a re  over lapped  due  to  smal l  d i fferences  in  
ca lcu la t ion  resu l t s  be tween BL,  S1  and  S2 .  

・  As for  some f igures  where  max imum values  are  ext remely  smal l ,  i f  the  
defau l t  va lue  i s  jus t  about  n i l ,  the  phenomenon happens  unavoidably  in  
the  GTAP model  in  the  GTAP model  and  therefore  the  smal l  va lues  are  
no t  subjec t  to  cons idera t ion .   

 
 

  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  
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LNG 

Unit: Million USD (Year 2011 price) 

 

 

・  Some f igures ,  wi th  on ly  green  l ines  for  the  resu l t s  o f  S2 ,  show tha t  
respect ive  char t  l ines  a re  over lapped due  to  smal l  d i fferences  in  
ca lcu la t ion  resu l t s  be tween BL,  S1  and  S2 .  

・  As for  some f igures  where  max imum values  are  ex t remely  smal l ,  i f  the  
defau l t  va lue  i s  jus t  about  n i l ,  the  phenomenon happens  unavoidably  in  
the  GTAP model  and therefore  the  smal l  va lues  are  not  subjec t  to  
cons idera t ion .   

 
  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Y e a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  



3-55 

Minerals 

Unit: Million USD (Year 2011 price) 

 

・  Some f igures ,  wi th  on ly  green  l ines  for  the  resu l t s  o f  S2,  show tha t  
respect ive  char t  l ines  a re  over lapped  due  to  smal l  d i fferences  in  
ca lcu la t ion  resu l t s  be tween BL,  S1  and  S2 .  

 

 
 

  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  



3-56 

Consumption Goods 

Unit: Million USD (Year 2011 price) 

 

 

・  Some f igures ,  wi th  on ly  green  l ines  for  the  resu l t s  o f  S2,  show tha t  
respect ive  char t  l ines  a re  over lapped  due  to  smal l  d i fferences  in  
ca lcu la t ion  resu l t s  be tween BL,  S1  and  S2 .  

 
 

  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  



3-57 

Industrial Materials 

Unit: Million USD (Year 2011 price) 

 

 

・  Some f igures ,  wi th  on ly  green  l ines  for  the  resu l t s  o f  S2,  show tha t  
respect ive  char t  l ines  a re  over lapped  due  to  smal l  d i fferences  in  
ca lcu la t ion  resu l t s  be tween BL,  S1  and  S2 .  

 

 
 

  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  



3-58 

Motor Vehicles 

Unit: Million USD (Year 2011 price) 

 

 

・  Some f igures ,  wi th  on ly  green  l ines  for  the  resu l t s  o f  S2,  show tha t  
respect ive  char t  l ines  a re  over lapped  due  to  smal l  d i fferences  in  
ca lcu la t ion  resu l t s  be tween BL,  S1  and  S2 .  

 

 
  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  



3-59 

Processing/Assemblings 

Unit: Million USD (Year 2011 price) 

 

 

・  Some f igures ,  wi th  on ly  green  l ines  for  the  resu l t s  o f  S2 ,  show tha t  
respect ive  char t  l ines  a re  over lapped  due  to  smal l  d i fferences  in  
ca lcu la t ion  resu l t s  be tween BL,  S1  and  S2 .  

 

 
 

  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  



3-60 

Services 

Unit: Million USD (Year 2011 price) 

 

・  Some f igures ,  wi th  on ly  green  l ines  for  the  resu l t s  o f  S2 ,  show tha t  
respect ive  char t  l ines  a re  over lapped  due  to  smal l  d i fferences  in  
ca lcu la t ion  resu l t s  be tween BL,  S1  and  S2 .  

 

 
  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Ye a r  2 0 1 1  p r i c e )  

Ye a r  

M i l l i o n  U S D  
( Y e a r  2 0 1 1  p r i c e )  
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3-4-2 Discussion 

  The s imula t ions  show the h ighes t  ra tes  of  change  for  Afr ica  and the  
world  in  Scenar io  S2 ,  fo l lowed by  Scenar ios  BL and  S1 .  Par t icu lar ly,  in  
South  Asia ,  a  reg ion wi th  ac t ive  t rade  wi th  Afr ica ,  expor t s  increase  
subs tant ia l ly  desp i te  a  decrease  in  expor t s  to  Afr ica  due  to  the  impact  
of  burgeoning  in t raregional  f ree  t rade  there ,  and  impor ts  a l so  increase  
subs tant ia l ly.  The  resul t ing  expans ion  of  g lobal iza t ion  and  regiona l  
in tegra t ion  under  Afr ica  Economic  Corr idor  Development ,  the  AfCFTA,  
and o ther  economic  coopera t ion  f ramework only  benef i t  Afr ica ,  bu t  a l so  
radia te  ou tward  to  o ther  regions  of  the  wor ld .  However,  th i s  i s  l ikely  
the  resu l t  o f  in tens i f ied  compet i t ion  in  in terna t ional  t rade  between  
South  Asian  expor t s  and  goods produced  in  Afr ica .  

  There  are  s ign i f ican t  d i fferences  in  the  ra tes  o f  change of  count r ies ,  
regions ,  and indus t r ia l  sec tors  in  Afr ica .  Addi t ional ly,  Scenar ios  BL and  
S2  show h igher  ra tes  of  increase  than  Scenar io  S1 .  This  i s  l ike ly  due  to  
the  expans ion  of  Afr ica  Economic  Corr idor  Development  and  the  
AfCFTA,  and  ind ica t ive  of  inequal i ty  wi th in  Afr ica  due  to  a l te rna t ive  
goods  brought  about  by  changes  to  te rms of  t rade  be tween reg ions  and 
indus t r ia l  sec tors .  

  The GTAP Model  p ro jec t ions  are  used  in  the  In termodal  Global  Logis t ics  
Model  descr ibed  in  the  nex t  chapter  to  s imula te  the  presen t  s ta te  (2016)  
and  analyze  projec t ions  (2040)  of  g lobal  mar i t ime t ranspor t  and  land  
t ranspor t  by  road  and  ra i l  a long  the  eas t  coas t  and  sou thern  par t  o f  Afr ica  
to  s imula te  in  quant i ta t ive  te rms the  expansion  of  supply -demand gaps  
in  log is t ics  in f ras t ructure  in  land locked  ( land- l inked)  count r ies  in  
Afr ica  and  o ther  e ffec ts  o f  reducing  the  cost  of  t ranspor t  to  land locked 
( land- l inked)  count r ies .  This  appl ica t ion  of  GTAP Model  p rojec t ions  
demonst ra tes  the  robustness  o f  the  GTAP Model ,  and thus  wider  use  of  
the  models  i s  expected  in  the  fu ture .  
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4． Intermodal Global Logistics Model Analysis 

 

4-1 Interview Surveys 

4-1-1 Survey Overview 

 From February 25th to February 28th, 2019, JICA representatives visited 
Ethiopia to collect data such as the status and statistics of the logistics 
infrastructure around Ethiopia for calibration of the Intermodal Global Logistics 
Model. 

 From November 27 to December 6, 2019, the study team visited Tanzania, 
Malawi, and South Africa to conduct interviews mainly of government-related 
organizations, Japanese corporations, and port operators in those three countries. 

 The matters confirmed in the interviews are as follows. 
  Veri f ica t ion  of  cur ren t  p ro jec t ions  
  Extrac t ion  of  i ssues  in  the  upcoming  effor t  to  improve the  prec is ion  

of  the  in termodal  g lobal  log is t ics  model  
 The table below shows the schedule of the interview surveys. 
 Details about the interview results in each country are shown in Table 4-1-1. 
 The results of individual interviews are attached as reference materials. 

 

Table 4-1-1: Schedule of Interview Surveys 

Da tes Coun t ry Overv iew 

February  25  -  28  E th iop ia  In te rv iews  wi th  s ix  ind iv idua l  compan ies  

November  27-29 Tanzan ia 
Workshop  he ld  a t  the  J ICA Tanzan ia  Off i ce 

In te rv iews  wi th  s ix  ind iv idua l  compan ies 

December  2 -3 Malawi In te rv iews  wi th  s ix  ind iv idua l  compan ies 

December  5 -6 
Sou th  

Af r i ca 
In te rv iews  wi th  s ix  ind iv idua l  compan ies 
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4-1-2 Survey Results 

(1) Ethiopia 

 1 )  Overview of  Interview Surveys  

 In Ethiopia, the JICA representatives conducted individual interviews with 
Ethiopian ministries and agencies (maritime authority, customs), forwarders 
association, private trading companies, and private dry ports. 

 The agencies visited are as follows; 
 

Table 4-1-2: Schedule of Interview Surveys (Ethiopia) 

Agency Agency Structure 

Ethiopian Freight Forwarders & Shipping 

Agents 

Forwarders association 

Ethiopian Shipping & Logistics Service 

Enterprise (ES&LSE) 

Private trade company 

Ethiopian Maritime Affairs Authority Ethiopian maritime authority  

(in charge of maritime containers) 

Ethiopian Customs Commission Customs 

 (Cross border freight management) 

Kality Dry Port Private dry port 

Mekelle Dry Port Private dry port 

 

 2 )  Overview of  Interview Survey  Resul ts  

 ①  Regarding Logistics Infrastructure in Ethiopia 

 Freights to/ from Ethiopia are mostly transported via the Port of Djibouti with 
the main route being National Highway 1. While ports used for Ethiopian freights 
include Port Sudan (Sudan); Massawa Port and Port of Assab (Eritrea); Port of 
Djibouti (Djibouti); Port of Berbera and Port of Mogadishu (Somalia); and Port 
of Mombasa (Kenya), Port of Djibouti currently accounts for 95% of imports and 
exports. 

 The Addis Ababa - Djibouti Railway is being built with China’s support. 
 It is reported that the Italian Government is currently considering provision of 

support for the construction of Massawa Railway, and thus is unclear whether 
the railway will be built. If the railway is built, the convenience of Port of 
Massawa will be improved and the logistics trends may change. 
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S o u r c e :  M a t e r i a l s  p r e p a r e d  b y  J I C A  

Figure 4-1-1: Main Logistics Infrastructures in Ethiopia 

 

 ②  Regarding  Logist ics  Infrastructure connect ing  Eri trea  

 At the time of the interview survey, the border between Ethiopia and Eritrea is 
open. However, according to the interviews, it is currently not used as a main 
route for Ethiopian cargo. 

 The field survey was conducted along the above-mentioned route to as far as 
around the Ethiopian border, and the team found that the route is not yet suitable 
as a shipping route for marine containers, as the route includes a 400km mountain 
road between Mekelle Dry Port to Massawa Port beyond the 800 km from Addis 
Ababa (Ethiopia) to Mekelle Dry Port (Ethiopia). However, it is noteworthy that 
the route also consists of paved road sections that are wide enough for trucks to 
pass each other. 

 With regards to access to/ from Somali side, further research on the 
transportation routes would be necessary, since it was not possible to identify 
any major arterial roads between Addis Ababa and Somali ports such as Berbera 
and Mogadishu. 
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S o u r c e :  M a t e r i a l s  p r e p a r e d  b y  J I C A  

Figure 4-1-2: Road connecting Ethiopia and Ethiopia (Mekelle) 

  

(Approximately 800 km from Addis Ababa) 
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(2) Tanzania 

 1 )  Overview of  Interview Surveys  

 In Tanzania, 15 relevant organizations, including ministry agencies and 
multilateral development agencies, were interviewed at a workshop and 
exchange of opinions at the JICA Tanzania Office, and port observations were 
conducted and port operators were interviewed at the Port of Dar es Salaam. 

 The table below shows the schedule of surveys. 
 

Table 4-1-3: Schedule of Interview Surveys (Tanzania) 

Da te Des t ina t ion Relevan t  Team 

Wednesday,  

November  27 

World  Food  Programme ,  Tanzan ia  Off i ce GTAP/Log is t i cs 

Thursday,  

November  28 

Workshop  he ld  a t  the  J ICA Tanzan ia  Off i ce GTAP/Log is t i cs 

Tanzan ia  Fre igh t  Fo rwarder s  Assoc ia t ion  

(TAFFA) 

GTAP/Log is t i cs 

Tanzan ia  Ra i lways  Corpora t ion  (TRC) GTAP/Log is t i cs 

Fr iday,  

November  29 

Tanzan ia  Trade  Deve lop men t  Au thor i t y  

(TanTrade) 

GTAP/Log is t i cs 

Tanzan ia  In te rna t iona l  Con ta ine r   

Ter mina l  Serv ice  (TICTS) ※ 

Log is t i cs 

Tanzan ia  Revenue  Au thor i ty  (TRA) GTAP 

 

 2 )  Overview of  Interview Survey  Resul ts  

 ① Regarding  GTAP 

I t em Main  In te rv iew  Resu l t s 

Agr icu l tu re  For  peop le  engaged  in  sma l l - sca le  ag r i cu l tu re ,  p roduc t iv i t y  

i s  low,  and  lo s ses  a r e  h igh  due  to  insuff i c ien t  c rop  s to rage  

t echno logy  and  f ac i l i t i es .  Incomple te  co ld  cha in s  fo r  c rop  

t r anspo r t  a r e  a l so  an  i s sue . 

 I r r iga t ion  and  o ther  fo rms  o f  indus t r i a l i za t ion  a r e  

needed  to  improve  p roduc t iv i ty,  and  c rop  s to rage  

t echno logy  improvemen t  i s  needed  to  r educe  lo sses .  

Add i t iona l ly,  co ld  cha ins  mus t  be  improved  to  t r anspor t  

c rops ,  the  r aw  mate r i a l s  fo r  the  deve lop ing  food  

p rocess ing  indus t ry. 

Indus t r i a l  

s t ruc tu re 

 The  indus t r i a l i za t ion  o f  the  key  indus t ry  o f  ag r i cu l tu re  i s  

p rogress ing ,  and  energy  i s  devo ted  to  deve lop ing  a  food  
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I t em Main  In te rv iew  Resu l t s 

process ing  indus t ry. 

Tar i ff  ba r r i e r s  Tanzan ia  i s  a  member  o f  the  EAC and  the  SADC,  and  i s  a  

communi ty  o f  the  ECOWAS and  o ther  o rgan iza t ions .  I t  i s  

expec ted  tha t  these  communi t i e s  wi l l  be  agg rega ted  in to  a  

s ing le  o rgan iza t ion  in  the  fu tu re . 

 

 ② Regarding  Logist ics 

I t em Main  In te rv iew  Resu l t s 

Rai l  t r anspor t  Transpor t  demand  i s  h igh ,  bu t  t r anspor t  capac i ty  i s  low due  

to  the  de te r io ra t ion  o f  ex i s t ing  in f ra s t ruc tu re . 

 Regu lar  s e rv ice  i s  nonex i s t en t .  20 -car  t r a in s  opera te  in  

r e sponse  to  demand . 

 Rai lways  car ry  l e ss  than  1% of  the  na t iona l  ca rgo  load . 

OSBP fac i l i t i e s  The  t r ans i t ion  to  a  s ing le -window sys tem has  shor tened  the  

wa i t  t ime  fo r  c ro s s ing  border s . 

 Cross ing  borde rs  p rev ious ly  took  7  to  10  days ;  now,  i t  

t akes  rough ly  th r ee  days . 

 This  has  led  to  r educ t ions  in  per sonne l  expenses  and  

t r a i l e r  t ruck  oppor tun i ty  cos t . 

In land  

wa te rway  

t r anspo r t 

 A pro j ec t  to  r ehab i l i t a t e  the  r a i lway  f ro m Dar  es  Sa laam to  

the  Lake  Vic to r ia  po r t  o f  Mwanza  i s  p rog ress ing  ( loans  

p rov ided  by  the  Wor ld  Bank) . 

 Once  comple te ,  the  deve lop men t  o f  a  l ake  t r anspo r t  

rou te  be tween  Mwanza ,  Tanzan ia ,  and  Kampa la ,  Uganda ,  

i s  expec ted . 

Por t  and  ha rbor  

in f r as t ruc tu re 

 

 Presen t  capac i ty  i s  insu ff i c i en t ,  and  opera t ion  i s  ine ff i c i en t  

due  to  the  de te r io ra t ion  o f  mach ine ry 

 Desp i t e  des ign  capac i ty  o f  rough ly  400 ,000  TEU pe r  

year,  the  por t  hand led  more  than  500 ,000  TEU per  year  

as  o f  2018 . 

 Some cargo  sh ip s  have  to  wa i t  more  than  10  days  to  en te r  

the  Po r t  o f  Dar  es  Sa laam due  to  conges t ion . 

 The  use  o f  o ld  mach ine ry  l imi t s  por t  opera t ion  to  

rough ly  ha l f  the  e ff i c i ency  o f  o ther  por t s  opera ted  by  

Hutch i son . 

Deve lop ment  

p lans 

 Deve lop ment  p ro jec t s  a r e  underway  to  r eso lve  insuff i c i en t  

capac i ty. 

 Three  mu l t ipurpose  ber ths  w i l l  be  conver ted  in to  
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I t em Main  In te rv iew  Resu l t s 

ded ica ted  con ta ine r  be r ths ,  and  the  en t i r e  s eawa l l  w i l l  

be  expanded  toward  the  ocean  to  c r ea te  su ff i c i en t  dep th  

and  yard  space . 

 A whi te  paper  has  been  p repared  on  the  deve lop men t  o f  

a  new por t  in  Bagamoyo ,  bu t  the  Tanzan ian  

governmen t ’ s  po l i cy  i s  to  con t inue  cons idera t ions . 

 

(3) Malawi 

 1 )  Overview of  Interview Surveys  

 In Malawi, government agency employees responsible for trade, international 
agencies involved in agriculture, and others were interviewed individually about 
GTAP, and port observations were conducted and government agency employees 
responsible for logistics were interviewed about logistics at Chipoka Port. 

 The table below shows the schedule of surveys. 
 

Table 4-1-4: Schedule of Interview Surveys (Malawi) 

Da te Des t ina t ion Relevan t  Team 

Monday,  

December  2 

World  Food  Programme ,  Malawi  Off i ce GTAP/Log is t i cs 

Food  and  Agr icu l tu re  Organ iza t ion  o f  the  

Uni ted  Na t ions  (FAO) ,  Malawi  Off i ce 

GTAP 

J ICA Malawi  Off i ce Log is t i cs 

Tuesday,  

December  3 

Malawi  Min i s t ry  o f  Transpor t  and  Pub l i c  

Works 

Log is t i cs 

Minis t ry  o f  F inance ,  Economic  P lann ing  

and  Deve lopmen t 

GTAP 

Minis t ry  o f  Indus t ry,  Trade  and  Tour i s m 

(MITT) 

GTAP 

Malawi  Sh ipp ing  Corpora t ion Log is t i cs 

 

 2 )  Overview of  Interview Survey  Resul ts  

 ① Regarding  GTAP 

I t em Main  In te rv iew  Resu l t s 

Agr icu l tu re  Maize  expor t s  a re  p roh ib i t ed  as  a  domes t i c  an t i - s t a rva t ion  

measure ,  bu t  low  produc t iv i ty  i s  a  f ac to r  in  the  low 

produc t ion  quan t i ty.  Add i t iona l ly,  the re  i s  a  l ack  o f  expo r t  
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I t em Main  In te rv iew  Resu l t s 

commodi t i e s ;  the  coun t ry’ s  ag r icu l tu ra l  p roduc t  

compe t i t iveness  i s  weak .  Losses  a re  h igh  due  to  

in suff i c i en t  c rop  s to rage  t echno logy  and  incomple te  co ld  

cha in s . 

 Cold  cha in  deve lop men t  i s  v i t a l  toward  expand ing  the  

expor t  o f  mangoes  and  o the r  p roduc t s  in  good  

cond i t ion . 

Indus t r i a l  

s t ruc tu re 

 Like  Tanzan ia ,  po l i c i e s  d r ive  the  indus t r i a l i za t ion  o f  t he  

key  indus t ry  o f  ag r i cu l tu re ,  bu t  majo r  s t ruc tu ra l  r e fo r m i s  

no t  expec ted . 

Tar i ff  ba r r i e r s  The  expec ta t ion  tha t  an  FTA wi l l  go  in to  e ff ec t  by  2025  i s  

no t  necessa r i ly  unrea l i s t i c ;  i t  cou ld  be  ach ieved .  FTAs  a re  

advan tageous  fo r  coun t r i e s  w i th  goods  to  expor t ;  however,  

fo r  ne t - impor t ing  coun t r i e s  l ike  Malawi  tha t  do  no t  have  

many  goods  to  expor t ,  FTAs  b r ing  the  r i sk  o f  r emov ing  

bar r i e r s  tha t  p ro tec t  domes t i c  indus t r i e s  aga ins t  expor t s . 

 

 ② Regarding  Logist ics 

I t em Main  In te rv iew  Resu l t s 

In te rna t iona l  

f r e igh t  

t r anspo r t 

 

 Presen t ly,  much  in te rna t iona l  f r e igh t  goes  th rough  

Mozambique  and  Sou th  Af r i ca ;  l i t t l e  pas ses  th rough  

Tanzan ia . 

Rai l  t r anspor t  Many r a i lways  have  de te r io ra ted ,  l imi t ing  t r anspor t  

capac i ty. 

In land  

wa te rway  

t r anspo r t 

 The  na t iona l  mas te r  p lan  a ims  to  deve lop  r a i l  t r anspo r t  to  

and  f rom the  hub  o f  Ch ipoka  Po r t ,  and  t r anspor t  rou tes  

over  Lake  Malawi . 

 The  t r anspor t  ne twork  i s  weak  in  the  moun ta inous  

nor thern  pa r t  o f  Malawi ;  t r anspo r t  rou tes  over  Lake  

Malawi  shou ld  be  e ff ec t ive .  Add i t iona l ly,  the  

deve lop men t  o f  a  co r r ido r  l ink ing  to  Mtwara  Po r t  i n  

Tanzan ia  cou ld  l ead  t o  the  deve lop men t  o f  t r anspor t  

rou tes  over  Lake  Malawi . 

 Fur ther more ,  f ac i l i t i e s  a t  Ch ipoka  Por t  r equ i r e  

upgrad ing  because  they  a r e  s ma l l - sca le ,  and  the  wa te r  

i s  sha l low. 
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Figure 4-1-3: Chipoka Port 

 

(4) South Africa 

 1 )  Overview of  Interview Surveys  

 In Malawi, government agency employees responsible for trade, international 
agencies involved in agriculture, and others were interviewed individually about 
GTAP, and port observations were conducted and government agency employees 
responsible for logistics were interviewed about logistics at Chipoka Port. 

 The table below shows the schedule of surveys. 
 

Table 4-1-5: Schedule of Interview Surveys (South Africa) 

Da te Des t ina t ion Relevan t  Team 

Monday,  

December  2 

World  Food  Programme ,  Malawi  Off i ce GTAP/Log is t i cs 

Food  and  Agr icu l tu re  Organ iza t ion  o f  the  

Uni ted  Na t ions  (FAO) ,  Malawi  Off i ce 

GTAP 

J ICA Malawi  Off i ce Log is t i cs 

Tuesday,  

December  3 

Malawi  Min i s t ry  o f  Transpo r t  and  Pub l i c  

Works 

Log is t i cs 

Minis t ry  o f  F inance ,  Econo mic  P lann ing  

and  Deve lopmen t 

GTAP 

Minis t ry  o f  Indus t ry,  Trade  and  Tour i s m 

(MITT) 

GTAP 

Malawi  Sh ipp ing  Corpora t ion Log is t i cs 
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 2 )  Overview of  Interview Survey  Resul ts  

 ① Regarding  GTAP 

I t em Main  In te rv iew  Resu l t s 

Agr icu l tu re  Packag ing  in  wh ich  tobacco  l eaves  p roduced  in  Malawi  a r e  

t aken  to  Sou th  Af r ica  i s  an  example  o f  an  es t ab l i shed  

supp ly  cha in .  However,  even  wi th  demand  fo r  impor t s ,  

wi thou t  expor t s  f rom the  h in te r l ands ,  the  cos t  o f  t r anspo r t  

on ly  f lows  in  one  d i r ec t ion ,  and  the  i s sues  o f  p rocess ing  

and  t r anspor t ing  those  ag r i cu l tu ra l  p roduc t s  to  po r t s  

r ema in  un reso lved . 

Indus t r i a l  

s t ruc tu re 

 There  a r e  movemen ts  toward  spec ia l i za t ion  in  Af r i ca  

th rough  e ffo r t s  such  a s  sh i f t ing  bases  to  Af r i can  coun t r i e s  

wi th  low per sonne l  cos t s ,  bu t  i s sues  w i th  log i s t i c s  l imi t  

the  t r ans i t ion  to  re t a i l  and  se rv ice  indus t r i e s .  

Add i t iona l ly,  e f fo r t s  to  deve lop  indus t r i e s  in  o the r  Af r i can  

coun t r i es  by  a t t r ac t ing  Sou th  Af r i can  compan ies  a r e  

l imi ted  to  some  ETZ. 

Tar i ff  ba r r i e r s  The  AfCFTA wen t  in to  e ffec t  in  May 2019 ,  bu t  the  i s sues  

o f  the  ex ten t  and  t a rge t  goods  o f  t a r i ff  r educ t ions  w i l l  no t  

be  r e so lved  un t i l  t he  nex t  phase .  Ano ther  i s sue  i s  how to  

open  marke t s  to  Sou th  Af r i ca ,  N iger i a ,  and  the  o ther  top  

benef ic i a r i es  o f  abo l i shed  t a r i f f s  and  the  l ike . 

 

 ② Regarding  Logist ics 

I t em Main  In te rv iew  Resu l t s 

Rai l  t r anspor t  Transne t  i s  e s t ab l i sh ing  deve lopmen t  p lans  based  on  30 -

year  p ro j ec t ions  o f  t r anspor t  demand  ( the  company has  

de ta i l ed  da tabases  on  the  implemen ta t ion  s t a tu s  o f  

deve lop men t ,  ma in tenance ,  e tc . ) . 

 The  company  has  i t s  own  economic  mode l s  to  p ro jec t  

in tens ive  f r e igh t  vo lumes  gene ra ted  by  each  o f  the  200-

p lus  loca l  mun ic ipa l i t i e s  o f  Sou th  Af r i ca ,  and  mode ls  

to  as s ign  the  f r e igh t  to  r a i lway  l ines . 

 The  company  i s  a l so  deve lop ing  demand  p ro j ec t ion  

mode ls  and  as s ignmen t  mode ls  fo r  the  pa r t  o f  Af r i ca  

sou th  o f  and  inc lud ing  Kenya . 

Road  t r anspor t  Transne t  i s  deve lop ing  a  ne twork  a ss ignment  mode l  fo r  

econo mic  cor r ido rs  ( s imi la r  to  th i s  s tudy) . 
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I t em Main  In te rv iew  Resu l t s 

 The  co mpany  has  b ranch  o ff i ces  in  Kenya ,  and  i s  

expand ing  in to  o ther  par t s  o f  Af r i ca  ou t s ide  Sou th  

Af r i ca . 

 The  company  i s  in te r es ted  in  J ICA’s  ana lys i s  in  th i s  

s tudy,  and  has  expres sed  i t s  des i re  to  coord ina te  on  

ma t t e r s  such  a s  demand  p ro j ec t ion  me thods . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4-1-4: Freight Transport Demand (Left: Railway Network (2046), Right: 
Corr idor  (2044))  
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4-1-3 Summary 

 The following table summarizes the relevance of the projections resulting from 
this study and future issues based on the interview results described previously. 

 

Table 4-1-6: Main Interview Results and Relevance to the Project 

Coun t ry In te rv iew Summary 
Ver i f i ca t ion  o f  Pro j ec t ions /Fu tu re  

I s sues 

Ta
nz

an
ia
 

OSBP fac i l i t i e s  r educe  

border- c ross ing  t ime  f rom 7-10  

days  to  rough ly  3  days 

The  p resen t  mode l  

as su mes  the  fac i l i t i e s  

ach ieve  a  50% reduc t ion  o f  

border- c ross ing  t ime ;  thus ,  

the  p resen t  mode l  i s  

r e l evan t . 

V
er

if
ic

at
io

n 

Exis t ing  f ac i l i ty  capac i ty  a t  

the  Por t  o f  Dar  e s  Sa laam i s  

in su ff i c i en t ;  p l ans  ex i s t  to  

expand  func t ions  and  add  new 

fac i l i t i e s 

Conf i r m tha t  the  p resen t  

mode l  s imu la tes  the  

in suff i c i ency  o f  f ac i l i ty  

capac i ty 

V
er

if
ic

at
io

n 

Obta in  s t a t i s t i ca l  da ta  fo r  the  

Por t  o f  Dar  e s  Sa laam (TICT) 

Ut i l i ze  a s  a  mode l  

r ep roduc ib i l i ty  

conf i rma t io n  ind ica to r 

V
er

if
ic

at
io

n 
A whi te  paper  has  been  

p repa red  on  the  deve lopmen t  o f  

a  new por t  in  Bagamoyo ,  bu t  

the  Tanzan ian  governmen t ’ s  

po l i cy  i s  to  con t inue  

cons idera t ions 

Ref lec t  in  the  mode l  in  

l ine  w i th  fu tu re  cond i t i ons 
Is

su
e 

A pro j ec t  to  r ehab i l i t a t e  the  

ra i lway  f rom the  Por t  o f  Dar  e s  

Sa laam to  the  Lake  Vic to r ia  

por t  o f  Mwanza  i s  p rogres s ing 

Once  comple te ,  the  

deve lop men t  o f  a  l ake  t r anspo r t  

rou te  be tween  Mwanza ,  

Tanzan ia ,  and  Kampa la ,  

Uganda ,  i s  expec ted 

Fu ture  i s sue :  Add ing  to  

the  in land  

ra i lway /wa te rway  t r anspor t  

ne twork 

Is
su

e 
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M
al

aw
i 

Effo r t s  a r e  be ing  made  to  

deve lop  r a i l  t r anspor t  to  and  

f rom the  hub  o f  Ch ipoka  Po r t ,  

and  t r anspo r t  rou tes  over  Lake  

Malawi 

Spec i f i ca l ly,  the  

deve lop men t  o f  a  co r r idor  

l ink ing  to  Mtwara  Por t  in  

Tanzan ia  cou ld  l ead  to  the  

deve lop men t  o f  the  rou tes 

Chipoka  Po r t  r equ i r es  r epa i r s  

to  de te r io ra ted  f ac i l i t i e s 

Fu ture  i s sue :  Add ing  to  

the  in land  

ra i lway /wa te rway  t r anspor t  

ne twork 

Is
su

e 

S
ou

th
 A

fr
ic

a 

Transne t  i s  deve lop ing  a  

ne twork  a s s ign men t  mode l  fo r  

econo mic  cor r ido rs 

Conf i r m tha t  h igh -vo lume  

f re igh t  t r anspor t  ne tworks  

and  the  l ike  e s sen t i a l ly  

ma tch  in  the  r e su l t s  o f  

Transne t  mode l  ca lcu la t ions  

and  the  cu r ren t  s imu la t ion 

V
er

if
ic

at
io

n 

 

4-2 Objective and Procedure of Analysis 

4-2-1 Objective of Logistics Model Analysis 

 In this study, the intermodal global logistics model developed by University of 
Tokyo Associate Professor Shibasaki and others (“the Logistics Model”) is 
applied to the Indo-Pacific, which includes the East Coast of Africa, to simulate 
the present state and analyze the future state of freight transport on actual marine 
and land transport networks within the region. This is done to identify 
infrastructure development issues in the region and gain implications for 
strategies therein. 

 

4-2-2 Procedure and Flow of Analysis under the Logistics Model 

 The analysis is conducted using the Logistics Model, which comprises two 
models—a simulation model for the present state, and a projection model for the 
future state. 

 First, in the course of developing the simulation model, data on the present state 
of freight transport demand, freight transport networks, and the like is used to 
confirm the reproducibility under different parameter settings. 

 After developing a simulation model that guaranteed sufficient reproducibility, 
future freight transport demand based on GTAP Model projections is input into 
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the Logistics Model to assign future freight transport demand. When doing so, 
simulation model settings are generally used as parameters for the projection 
model, but in this case, freight transport networks, their capacity, friction at 
borders, and other variables were reset based on future plans published by 
governmental agencies, and the scenarios from this study. 

 

 

Figure 4-2-1: Flow of Consideration 

 

4-2-3 Structure of the Logistics Model 

 The intermodal global logistics model used in this study comprises three 
assignment models: two assignment models based on actual networks for (1) 
marine container freight transport between ports and (2) land freight transport 
within each port’s hinterland (collectively, the low-level problems), and one 
assignment model based on the integration of the two actual networks into a 
hypothetical intermodal network (the high-level problem). 
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Figure 4-2-2: Structure of the Intermodal Global Logistics Model 
 

 In the intermodal network (the upper-level problem), a stochastic assignment 
model directs a fixed quantity of freight along secondary and tertiary routes 
between all hypothetical OD links; in the marine container freight transport 
network model and the port hinterland transport network submodel (the lower-
level problems), a user equilibrium assignment model factors in the capacities 
of ships, roads, railways, and other modes of transport in the actual networks. 
The freight volume and the transportation cost are serially calculated through the 
upper and lower level model. 

 Details about the structures and calculations of the models are available in 
reference materials such as “Intermodal Global Logistics Model Structure for 
South Asia, and Policy Analysis” (Ryuichi Shibasaki, Tomoya Kawasaki), a 
research report by the National Institute for Land and Infrastructure Management 
that contains examples of analysis using the models. 
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4-2-4 Target Areas for Analysis 

 The target of this analysis is the Indo-Pacific, with a particular focus on land 
transport in East Africa. The analysis involves simulating and projecting the flow 
of freight in freight transport networks within the hinterland of each port in the 
region. Additionally, a global maritime container transport model is used to 
analyze the flow of freight in container freight transport networks between ports 
around the world. 

 

 

Figure 4-2-3: Ports in the Global Marine Container Transport Model (Blue) 

 

 The countries shown in Table 4-2-1 were set as the area that factors in the port 
hinterland transport network in the Logistics Model in order to fully understand 
the dynamics of the movement of land freight transport in East African countries. 

 Note that Namibia, Angola, on the west coast of Africa were added to the 
transport network as countries outside East Africa to factor in transport from 
landlocked countries. Although the transport networks of Angola and Namibia 
are factored into the model, land freight originating from those two countries is 
not factored in; for convenience, freight from the two countries is allocated to 
the freight volumes of the respective port nodes based on marine transport 
demand tables (marine transport OD tables). This is to focus on simulating the 
logistics situation on the East Africa regions. 
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Table 4-2-1: East African Countries Included in the Logistics Model 

Ta r g e t  
C o u n t r y  

R e m a r k s   Ta r g e t  
C o u n t r y  

R e m a r k s  

A n g o l a  L a n d  f r e i g h t  t r a n s p o r t  
o r i g i n a t i n g  f r o m A n g o l a  
i s  e x c l u d e d  f r o m  m o d e l  
c a l c u l a t i o n s  

 M o z a m b i q u e   

B o t s w a n a    N a m i b i a  L a n d  f r e i g h t  t r a n s p o r t  
o r i g i n a t i n g  f r o m  
N a m i b i a  i s  e x c l u d e d  
f r o m  m o d e l  c a l c u l a t i o n s  

B u r u n d i    R wa n d a   
D R .  C o n g o    S o m a l i a   
D j i b o u t i    S o u t h  A f r i c a   
E r i t r e a    S o u t h  S u d a n   
E t h i o p i a    S u d a n   
K e n y a    E s wa t i n i   
L e s o t h o    Ta n z a n i a   
M a d a g a s c a r    U g a n d a   
M a l a w i    Z a m b i a   
M a u r i t i u s  M a u r i t i u s  i s  a n  i s l a n d  

c o u n t r y ;  t h e r e  i s  n o  l a n d  
t r a n s p o r t  n e t w o r k  s e t t i n g  

 Z i m b a b w e   

 

 Figure 4-2-4 shows target countries in East Africa included in port hinterland 
transport networks of the Logistics Model. 

 

 

Figure 4-2-4: Target Countries of the Logistics Model 
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4-2-5 Establishing Initial Conditions 

(1) Types of Input Data 

  Table  4-2-2  shows the  da ta  to  be  prepared  as  input  to  the  model .  
 

Table 4-2-2: Input Data for the Logistics Model 

N o . D a t a  T y pe D e sc r i p t i o n S o u r c e 

1 T a r g e t  p o r t s I n t e r n a t i o n a l  p o r t s  ( a r o u n d  t h e  
w o r l d ) ,  r e g i o n a l  p o r t s  ( E a s t  
A f r i c a ) 

C I Y,  L l o y d s  L i s t ,  
D r e w r y ,  p o r t  
w e b s i t e s ,  e t c . 

2 P o r t  h i n t e r l a n d  f r e i g h t  
t r a n s p o r t  n e t w o r k s 

N e t w o r k s  o f  r o a d s ,  r a i l w a y s ,  
i n l a n d  w a t e r w a y s ,  a n d  t h e  l i k e  t o  
a n d  f r o m  p o r t s  w i t h  h i n t e r l a n d s  
f a c t o r e d  i n 

A D C  W o r l d M a p  d a t a ,  
e t c . 

3 F r e i g h t  t r a n s p o r t  d e m a n d  
b e t we e n  p o r t s 

O D  t a b l e s  f o r  c o n t a i n e r  f r e i g h t  
t r a n s p o r t  d e m a n d  b e t we e n  p o r t s  
( T E U ) 

W T S,  GT A P  
c a l c u l a t i o n s ,  e t c . 

4 I n t e r r e g i o n a l  f r e i g h t  
d e m a n d 

O D  t a b l e s  f o r  c o n t a i n e r  f r e i g h t  
t r a n s p o r t  d e m a n d  b e t we e n  o r i g i n s  
a n d  d e s t i n a t i o n s  t h a t  i n c l u d e  
r e g i o n s  i n c l u d e d  i n  p o r t  
h i n t e r l a n d s  ( T E U ) 

T r a d e  s t a t i s t i c s  a n d  
s t a t i s t i c a l  
i n f o r m a t i o n  f r o m  
e a c h  c o u n t r y 

5 R o u t e  d a t a  
A. R e g u l a r  r o u t e  s e r v i c e  

i n f o r m a t i o n  
B. D a t a  o n  d i s t a n c e  

b e t we e n  p o r t s  
C. I n f o r m a t i o n  o n  r o u t e s  

t h r o u g h  S u e z / P a n a m a  
c a n a l s  

A. Tr a n s p o r t  s e r v i c e  d a t a  b y  
s e r v i c e  a n d  s h i p p e r  

B. Tr a n s p o r t  d i s t a n c e  b e t we e n  
t a rg e t  p o r t s  

C. J u d g m e n t  o n  p a s s i n g  t h r o u g h  
P a n a m a  C a n a l  o r  S u e z  C a n a l  f o r  
t r a n s p o r t  b e t w e e n  p o r t s  

A. M D S  d a t a  
B. We b s i t e s  f o r  

c a l c u l a t i n g  
t r a n s p o r t  d i s t a n c e  
b e t we e n  p o r t s ,  
e t c .  

C. We b s i t e s  f o r  
c a l c u l a t i n g  
t r a n s p o r t  d i s t a n c e  
b e t we e n  p o r t s ,  
e t c .  

6 P o r t  c h a r g e s / t i m e  d a t a L o a d i n g / u n l o a d i n g  l e a d  t i m e s  a n d  
c h a r g e s  a t  t a r g e t  p o r t s 

W o r l d  B a n k  d a t a ,  
e t c . 

7 B o r d e r / p o r t  e x p o r t / i m p o r t  
t i m e  d a t a 

D a t a  o n  t h e  c o s t / t i m e  r e q u i r e d  f o r  
e x p o r t  o v e r  b o r d e r s / f r o m  p o r t s 

W o r l d  B a n k  d a t a ,  
e t c . 
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(2) Setting Target Ports 

 A total of 218 target ports were set for the Logistics Model: 173 major container 
ports throughout the world that handle an annual volume of around 500,000 TEU, 
and 45 regional ports in East Africa, the southern part of Africa, and surrounding 
waters (including South Asia). Of the target ports, 31 ports in 11 countries 
(Sudan, Eritrea, Djibouti, Somalia, Kenya, Tanzania, Mozambique, South Africa, 
Namibia, Angola, and Madagascar) were set as ports that factor in port hinterland 
transport. 

 

 

Figure 4-2-5: Target Ports in East Africa and the Southern Part of Africa 

 

(3) Port hinterland freight transport networks 

 As shown in Table 4-2-1, 23 countries (Angola, Botswana, Burundi, Democratic 
Republic of the Congo, Djibouti, Eritrea, Ethiopia, Kenya, Lesotho, Madagascar, 
Malawi, Mozambique, Namibia, Rwanda, Somalia, South Africa, South Sudan, 
Sudan, Eswatini, Tanzania, Uganda, Zambia, and Zimbabwe) are factored into 
port hinterland freight transport networks. 

 These transport network settings were configured to include a scope sufficient 
for simulating land transport conditions in East Africa and the southern part of 
Africa. 

 For example, the land transport network of Egypt was not included because the 
volume of land freight traffic between Sudan and Egypt is considered to be 
negligibly small as there are limited official data, and there are no major cross 
border transport infrastructures. 
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 In contrast, the Democratic Republic of the Congo occupies a broad area in the 
middle of Africa. While freight in the eastern part of the country likely passes 
through ports in Tanzania and Kenya, some freight in the western part of the 
country likely passes through ports in the neighboring Republic of the Congo 
(namely Pointe-Noire). 

 Although this freight is excluded from this analysis due to the limited amount of 
quantitative information and the low proportion of container freight volume in 
the entire target region, logistics trends in the Democratic Republic of the Congo 
and the rest of Central Africa are a topic to be addressed in the future 
geographical expansion of the Logistics Model. 

 As for road and railway networks and the link distances therein, ADC WorldMap 
data was used to incorporate the road networks and railway lines shown in the 
figure below into the Logistics Model. The road network was separated into 
roads and economic corridor networks based on PIDA-PAP (2015) for the 
analysis described later in this plan. 

 

 

Figure 4-2-6: Port Hinterland Freight Transport Networks in East Africa and the 
Southern  Par t  o f  Afr ica 
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(4) Creation of OD Tables for Freight Transport Demand Between Ports, and 
Interregional Freight Transport Demand (Present State Simulation) 

 OD tables for present state simulation were created using the method of freight 
transport demand estimation developed by Ryuichi Shibasaki and others. The 
following figure shows the flow of OD table creation. 

 Note that the regional economic indicators used for creating OD tables for 
interregional freight transport from OD tables for freight transport demand 
between ports are as described in the Table 4-5-3. 

 

 

 

Figure 4-2-7: Flow of Creation of OD Tables for Freight Transport Demand 

 

 

 The volumes handled by each port in the present state (2016) based on freight 
transport demand between ports are as shown on the table in Table 4-5-4. 

 Additionally, OD tables for freight transport demand between ports were the 
basis for aggregating freight transport demand into regional units that include 
landlocked countries, and using population, GRDP, and other socioeconomic 
statistics to assign transport demand to regional nodes and create interregional 
transport demand tables (interregional OD tables). 

 Note that the total transport demand for each regional node (the total of exports 
and imports) is as shown in Figure 4-2-8. 
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Figure 4-2-8: Transport Demand in Port Hinterlands (Exports and Imports) 

 

(5) Creation of OD Tables for Freight Transport Demand (Projections Using the 
GTAP Model) 

 The following figure shows the procedure for creating OD tables for freight 
transport demand using projections from the GTAP Model. 

 Summary of the volumes handled at each port based on transport demand 
between ports in 2040 from Scenario S1 is listed in Table 4-5-4. 
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Figure 4-2-9: Flow of Creation of Tables for Freight Transport Demand Using GTAP 
Model  Calcula t ions  

 

 Based on the procedure set out above, interregional freight transport demand was 
calculated using GTAP Model calculations. The following figure shows projected 
trends in total trade demand. 

 In particular, Scenario S1 projects that exports will increase 460% and imports 
will increase 390% from 2016 to 2040. 
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(a )  Trends  in  Regiona l  Expor t  

Volume in  Each Scenar io 

 
(b )  Trends  in  Regiona l  Import  

Volume in  Each Scenar io 

Figure 4-2-10: Trends in Export and Import Volume in East Africa in Each Scenario 

 

 The following figure summarizes calculations and rates of change in the volume 
of trade between East Africa and the rest of the world, with a focus on trade 
volume projections for 2040 in Scenario S1. 

 According to the projections, East Asia will be the largest trade partner of East 
Africa in 2040. 

 Additionally, the highest rate of trade volume growth is found in South Asia, 
where the export and import volume is projected to increase 700% from 2016 to 
2040. 

 

 

Figure 4-2-11: Changes in Volume of Trade with East Africa 
Compar ison Between  2016  and 2040  (Scenar io  S1)  
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(6) Creation of Regular Route Service Information 

 Actual container freight data provided by MDS Transmodal Inc. was used as 
regular route service information for marine freight transport. 

 The data includes the name, IMO number, operators, joint operators, slot charters, 
MDS route classifications, port of call lists (call sequence), annual service 
frequency, tonnage in TEU and DWT, vessel speed, and more for each container 
ship. 

 The following method was used to consolidate the data for regular route services 
to the target ports, resulting in data for 891 services as the input for the Logistics 
Model. 

 

Points  to  Remember  when  Crea t ing  Data 
Necessary input data, such as vessel speed, service frequency, vessel capacity, and 
port call are derived by the following process.  
 When in tegra t ing  da ta  for  each service ,  exc lude  non- targe t  por t s . 
 Use values  for  each  service  ob ta ined f rom MDS data  for  average  vesse l  

speed va  (knots ) ,  average  capaci ty  Vcapa  (TEU/ship) ,  and  service  
f requency  f reqa  ( sh ips /year )  on  ta rge t  rou tes . 

 In  cases  when mul t ip le  sh ippers  form an a l l iance  or  o ther  a r rangement  
to  p rov ide  ta rge t  serv ices  th rough jo in t  sh ipp ing,  o r  when  sh ippers  tha t  
do  not  par t ic ipa te  in  vesse l  a l loca t ion  implement  s lo t  char ters ,  the  
capaci ty  capa  (TEU/ship)  ass igned to  each sh ipper  i s  the  tonnage 
Vcapa  o f  the  ta rge t  rou tes  d iv ided  evenly  be tween  the  jo in t  sh ippers  
based  on  the  assumpt ion  tha t  sh ippers  wi l l  no t  combine  space  a f te r  the  
fac t . 

 For  s lo t  char ters ,  capaci ty  i s  d iv ided  in  the  same way,  assuming  the  
secur ing  of  hal f  the  space of  jo in t  sh ippers  (hal f  o f  a  sh ipper’ s  share) .  
For  example ,  i f  two of  the  four  sh ippers  in  a  jo in t  sh ipp ing agreement  
implement  s lo t  char ters ,  and each of  the  jo in t  sh ippers  i s  ass igned 
capaci ty  capa  of  20% of  vesse l  capaci ty  Vcapa  (capa  = 0 .2  x  Vcapa ) ,  
the  capaci ty  of  each  s lo t  char ter  sh ipper  i s  10% of  vesse l  capaci ty  
(capa  =  0 .1  x  Vcapa ) . 

 Note  tha t  the  assumpt ion tha t  sh ippers  wi l l  no t  combine space  af te r  the  
fac t  i s  fac tored  in to  model  ca lcula t ions  for  convenience because  i t  i s  
more  rea l i s t ic  than  assuming tha t  each  shipper  i s  f ree  to  combine space  
in  response  to  t ranspor t  demand. 
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Figure 4-2-12: Flow of Creation of Regular Route Service Information Data 

 

(7) Loading/Unloading Lead Times and Charges at Target Ports 

 There are five model input variables for port service standards: port lead time 
for exports TPXr, port lead time for imports TPMs, transfer time TRa, port 
charges for export CHXa, and port charges for import CHMa. 

 The World Bank’s “Doing Business” database shows port loading and unloading 
times and charges for each country (and each region in some countries) for 
importing and exporting; thus, these figures are uniformly applied to four of the 
five variables for ports in the target countries and regions: port lead time and 
port charges for imports and exports (TPXr, TPMs, CHXa, and CHMa). 

 It is worth noting that the database suspended the publication of loading and 
unloading times and charges for each port in the autumn of 2015. Therefore, the 
data used by Shibasaki and others1 was also applied in this analysis. 

 Unlike most of the target countries, Somalia, Eritrea, Sudan, South Sudan, the 
Democratic Republic of the Congo, and Lesotho were not included in similar 
data; for those countries, average times and charges from surrounding countries 
were used. Settings are as shown on Table 4-5-5. 

  No obtainable data exists for times and charges for loading and unloading in 
target ports in each country or transfer time TRa set for each port; therefore, 
times were set in three stages—12 hours, 24 hours, and 48 hours—and assigned 
to ports in order of estimated efficiency of transshipments based on qualitative 
information. Note that past research by Shibasaki and others was factored into 
the settings. Settings are as shown on Table 4-5-4. 

  
1 Shibasaki, Kawasaki (2016) “Intermodal Global Logistics Model Structure for South Asia, and Policy 
Analysis,” NILIM Research Report No. 58 
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4-3 Present State Simulation Model Calculations 

4-3-1 Setting Parameters 

 The estimated values Shibasaki and others used to develop the model for South 
Asia were used for value of time for shipper vt, assignment parameter θ, and 
congestion functions b1 through b8. Parameter settings are as shown below. 

 

Table 4-3-1: Parameter Settings 

Va lue  o f  

Time  fo r  

Sh ipper  v t  

Ass ign

men t  

Pa ramet

er  θ  

Pa ramete r s  Inc luded  in  Conges t ion  Terms  o f  L ink  Cos t  

Func t ions  

Marine  Road  Ra i lway  In land  

Waterway  

b1  b2  b3  b4  b5  b6  b7  b8  

0 .5  0 .05  2 .308  1 .017  1 .0  3 .0  2 .0  2 .0  2 .0  2 .0  

 

4-3-2 Individual Settings for Capacity and Cost 

(1) Speed and Capacity for Roads and Railways 

 For road links, trailer truck traveling speed vRo is set to 60, 50, or 40 km/hour 
and road capacity capRo is set to 5,000,000, 1,000,000, or 100,000 TEU/year 
based on the road types (Motorway, Primary Route, Important Route) obtained 
from ADC WorldMap data. 

 For railway links, rail speed vRa is set to a uniform rate of 20 km/hour, and 
container transport capacity per train capRa is set to 60 TEU/train in light of 
present conditions. 

 Additionally, rail transport frequency freqRa is set based on operating 
information obtained from interviews, websites, and other sources. 

 Given that operating conditions are unclear for many railways in East Africa, 
railways are assigned a frequency of one train per day when it is unclear how 
many trains are operating. 

 

(2) Freight Charges and Loading and Unloading Time for Land Transport 

  Past  research  and in terv iew surveys  were  the  bas is  fo r  se t t ing  the  f re igh t  
charges (fixed costs, costs proportioned to transport distance) for each mode of 
land t ranspor t  as  wel l .  For  t ra i le r  t ruck  f re ight  charges ,  f ixed  cos ts  CFRo  
were  se t  to  60 .0  USD/TEU,  and cos ts  p ropor t ioned to  t ranspor t  d i s tance  
were  se t  to  1 .0  USD/km/TEU.  

 Note that, for the cost for transport distance on roads, transport distances were 
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doubled to account for the projected round-trip cost of trailer trucks due to the 
prevalence of one-way shipments because imports to Africa far outpace exports 
from Africa; however, the cost of freight into and out of South Africa was 
reduced 20% (effectively 1.6 times the transport distance) to account for 
projections of a certain level of two-way shipments. This setting follows the 
consultation of committee member who has experience of logistics simulation in 
the southern Africa regions. 

 As for railways, given that freight charges only account for the marginal cost, 
fixed costs CFRa were set to 0, and costs proportioned to transport distance 
CORa were set to 0.8 USD/km/TEU. Furthermore, loading and unloading time 
THRa was set to 24 hours. Note that past research by Shibasaki and others was 
factored into the settings 

 

(3) Border Crossing Cost and Time 

 Similar to port loading and unloading times and charges, the World Bank’s 
“Doing Business” database has data on the additional cost of crossing borders; 
thus, these figures were used for the cost and time required for document 
preparation and customs procedures. 

 A uniform border-crossing cost factor λa of 0.5 was assigned based on the results 
of past model calibration, except for pairs of countries with cross-border freight 
volumes that are exceptionally high (for example, Ethiopia and Djibouti) or low 
(for example, Somalia and its neighbors) due to political or cultural reasons, 
traditions, or the like, in which case the border-crossing cost factor was assigned 
individually. 

 The table below shows the individual settings for border-crossing cost factor λa. 
 

Table 4-3-2: Indiv idual  Se t t ings  for  Border-Cross ing Cost  Fac tor  λa 

Expor te r Impor te r Se t t ing Reason 

Botswana Sou th  Af r i ca 0 .3 Cal ib ra t ion  in  pas t  r esearch 

Zambia Botswana 0 .3 Cal ib ra t ion  in  pas t  r esearch 

Dj ibou t i Eth iop ia 0 .2 Eth iop ia ’ s  dependence  on  the  por t  o f  

Dj ibou t i 

Eth iop ia Dj ibou t i 0 .2 Eth iop ia ’ s  dependence  on  the  por t  o f  

Dj ibou t i 

Somal ia Eth iop ia 1 .0 Po l i t i ca l  f ac to r s ,  ca l ib ra t ion  r e su l t s 

Eth iop ia Somal ia 1 .0 Po l i t i ca l  f ac to r s ,  ca l ib ra t ion  r e su l t s 
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4-3-3 Present State Simulation of Marine Transport Submodel 

 The reproducibility of the initial (n = 0) calculations of the marine transport 
submodel with input of the initial value of marine freight transport demand 
between ports qrs0 is verified through comparison with present values. 

 The freight transport demand between ports (volume of exported and imported 
freight at each port) is given in the marine transport submodel; therefore, the 
present values and actual values of transshipment freight volumes were 
compared. 

 Here, as with the previous studies, actual values for transshipment freight 
volumes and percentages from the 34 major hub ports around the world listed in 
Drewry (annual transshipment volume of 1 million TEU or higher) were 
compared to model projections (Note that empty containers were excluded from 
freight volumes). 

 In light of the above explanation, the reproducibility of the marine transport 
submodel is essentially reliable. 

 

 

   

(a)  Transshipment  Fre igh t  Volume (b)  Transshipment  Percen tage 

Figure 4-3-1: Present Reproducibility of Marine Transport Submodel 
(Transshipment  Fre ight  a t  Major  Hub Por t s  in  2016)  
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4-3-4 Present State Simulation of the Entire Model 

 Regarding the final calculations of the entire model with input of global marine 
container freight transport demand between regions𝑄𝑄𝑖𝑖𝑖𝑖 , first, the volume of 
exported and imported container freight handled at each East African port 
(excluding transshipments and empty containers), which is also a convergence 
criterion, was compared to the actual values. The figures below show the results. 

 

 

 

(a)  Expor t  Volume a t  Each Por t  
in  the  Region  

(b )  Impor t  Volume a t  Each Por t  in  
the  Region 

Figure 4-3-2: Present Reproducibility of the Entire Model (Container Freight 
Volume a t  Eas t  Afr ican  Por t s  in  2016)  

 

 

 Both figures show that the model is essentially capable of simulating the volume 
of exported and imported container freight handled at East African ports. 

 To confirm reproducibility, the next step was to compare actual values (port 
statistics) of hinterland freight handled at each port to model projections. 

 Note that the availability of port statistics in East Africa is generally limited. 
Thus, the comparison was conducted based on hinterland freight handling shares 
at ports for which statistics were available—the Port of Mombasa in Kenya (2015 
statistics) and the Port of Dar es Salaam in Tanzania (2016 statistics). 
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S o u r c e :  K e n y a  P o r t  A u t h o r i t y 

Figure 4-3-3: Shares of Hinterland Freight Handling at the Port of Mombasa 
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 A simple comparison is not possible because the statistics are weight-based, but 
it can be confirmed that the model replicates the high volume of freight to and 
from Uganda and the low percentage of Tanzania freight (Tanzania uses its own 
ports) at the Port of Mombasa. 

 For the Port of Dar es Salaam as well, a simple comparison is not possible 
because the statistics are weight-based, but it can be said that the model 
essentially replicates port usage by Rwanda and Djibouti. 

 The model’s calculations of the volume of freight into and out of the Democratic 
Republic of the Congo through the Port of Dar es Salaam may be too small. It 
needs to be noted, however, that more detailed data needs to be acquired to 
sufficiently evaluate and improve the accuracy of the model. 
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S o u r c e :  A n n u a l  P e r f o r m a n c e  M o n i t o r i n g  R e p o r t  2 0 1 7 

Figure 4-3-4: Shares of Hinterland Freight Handling at the Port of Dar es Salaam 

Total 
freight  
volume 

1,833 kt 

Total 
freight  
volume 

11,094 kt 

Total 
freight  
volume 

Total 
freight  
volume 
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4-4 OD Freight Volume Projections 

 OD freight volumes for container freight, bulk freight (coal, crude oil, LNG, iron 
ore), and RORO freight (finished motor vehicles) are projected. 

 

4-4-1 Flow of Projection 

 Using the following flow, OD freight volumes are projected by multiplying OD 
freight volumes between pairs of countries based on WTS data (actual figures) 
by growth rates from the results of GTAP projections. 

 Note that another method of projecting OD freight volumes is to multiply the 
results of GTAP projections by base units from actual OD data (container 
conversion rates, etc.). However, depending on the way base units are set, the 
OD table values could simply result in errors. 

 In light of the above and discussions at Study Groups, the decision was made to 
use growth rates from the results of GTAP projections (for details, see documents 
from the third Study Group). 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4-4-1: Flow of OD Freight Volume Projection 
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4-4-2 Results of OD Freight Volume Projections 

 The results of OD freight volume projections are as shown below. 
 Note that these projections are based on GTAP trade value growth rates in 

Scenario S1 (2040). 
 

(1) Container Freight Volume OD 

 Table 4-4-1 and Figure 4-4-2 show the results of container freight volume OD 
projections. 

 

 Table 4-4-1: Results of Container Freight Volume OD Projections 

 

 

Figure 4-4-2: Results of Container Freight Volume OD Projections 

Region
Projected Projected

2006 2016 2040
 S (1) 06-16 16-40 2006 2016 2040

 S (1) 06-16 16-40

01_East Asia 3,811 5,350 12,653 3.5% 3.7% 2,426 3,200 7,798 2.8% 3.8%
02_Southeast Asia 1,094 1,659 5,142 4.3% 4.8% 801 1,658 5,035 7.5% 4.7%
03_South Asia 276 445 2,081 4.9% 6.6% 229 534 1,839 8.8% 5.3%
04_West and Central Asia 419 770 2,248 6.3% 4.6% 649 1,144 2,875 5.8% 3.9%
05_North America 999 1,518 2,978 4.3% 2.8% 2,135 2,440 4,952 1.3% 3.0%
06_Central and South America 760 904 1,791 1.8% 2.9% 558 860 1,962 4.4% 3.5%
07_Europe 1,357 1,859 3,847 3.2% 3.1% 1,649 2,059 4,530 2.2% 3.3%
08_East Africa 168 240 1,141 3.6% 6.7% 239 425 1,709 5.9% 6.0%
09_North Africa 34 45 175 2.8% 5.9% 107 200 658 6.4% 5.1%
10_West Africa 55 94 952 5.5% 10.1% 135 237 1,176 5.8% 6.9%
11_South Central Africa 12 12 64 ▲0.5% 7.3% 34 49 148 3.7% 4.7%
12_Oceania 185 261 456 3.5% 2.4% 177 360 764 7.3% 3.2%
13_Rest of the World 83 186 513 8.4% 4.3% 112 176 597 4.7% 5.2%
00_World 9,252 13,340 34,041 3.7% 4.0% 9,252 13,340 34,041 3.7% 4.0%
*Not including intraregional freight in Europe

Exports (x 10,000 TEU) Average Annual 
Growth Rate

Imports (x 10,000 TEU) Average Annual 
Growth RateActual Actual

U n i t :  1 0 , 0 0 0  T E U  
* N u m b e r s  i n  p a r e n t h e s e s  a r e  
c o m p a r i s o n s  t o  2 0 1 6  v a l u e s  
* M o v e m e n t  i n  u n i t s  o f  l e s s  t h a n   
1  m i l l i o n  T E U  i s  n o t  s h o w n  
* N o t  i n c l u d i n g  i n t r a r e g i o n a l  
f r e i g h t  i n  E u r o p e  
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(2) Bulk Freight Volume (Coal) 

 Table 4-4-2 and Figure 4-4-3 show the results of bulk freight volume (coal) OD 
projections. 

 

Table 4-4-2: Results of Bulk Freight Volume (Coal) OD Projections 

 

 

 

Figure 4-4-3: Results of Bulk Freight Volume (Coal) OD Projections 

 

  

Region
Projected Projected

2006 2016 2040
 S (1) 06-16 16-40 2006 2016 2040

 S (1) 06-16 16-40

01_East Asia 61 8 27 ▲18.4% 5.2% 358 550 951 4.4% 2.3%
02_Southeast Asia 190 313 959 5.1% 4.8% 31 82 252 10.2% 4.8%
03_South Asia 0 0 1 ▲1.0% 3.5% 50 202 983 15.0% 6.8%
04_West and Central Asia 0 1 1 16.3% 4.2% 16 35 91 7.8% 4.1%
05_North America 27 29 81 1.0% 4.3% 10 5 6 ▲6.8% 1.1%
06_Central and South America 39 82 187 7.8% 3.5% 16 30 59 6.5% 2.8%
07_Europe 20 88 273 15.8% 4.8% 142 83 117 ▲5.2% 1.4%
08_East Africa 66 79 387 1.7% 6.8% 4 7 27 4.4% 6.0%
09_North Africa 0 0 0 - 5.6% 4 6 22 2.2% 5.8%
10_West Africa 0 0 0 - - 1 2 14 13.2% 9.1%
11_South Central Africa 0 0 0 ▲48.2% 6.0% 0 0 0 26.8% 6.7%
12_Oceania 239 396 601 5.2% 1.8% 2 1 3 ▲4.2% 3.2%
13_Rest of the World 1 6 10 22.9% 1.6% 9 0 1 ▲31.0% 6.5%
00_World 643 1,002 2,526 4.5% 3.9% 643 1,002 2,526 4.5% 3.9%
*Including both raw coal and ordinary coal
*Not including intraregional freight in Europe

Exports (millions of MT) Average Annual 
Growth Rate

Imports (millions of MT) Average Annual 
Growth RateActual Actual

U n i t :  1 0 , 0 0 0  t o n s  
* N u m b e r s  i n  p a r e n t h e s e s  a r e  
c o m p a r i s o n s  t o  2 0 1 6  v a l u e s  
* M o v e m e n t  i n  u n i t s  o f  l e s s  t h a n   
1  m i l l i o n  t o n s  i s  s h o w n  i n  g r a y  
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(3) Bulk Freight Volume (Crude Oil) 

 Table 4-4-3 and Figure 4-4-4 show the results of bulk freight volume (crude oil) 
OD projections. 

 

 Table 4-4-3: Results of Bulk Freight Volume (Crude Oil) OD Projections 

 

 

 

Figure 4-4-4: Results of Bulk Freight Volume (Crude Oil) OD Projections 

  

Region
Projected Projected

2006 2016 2040
 S (1) 06-16 16-40 2006 2016 2040

 S (1) 06-16 16-40

01_East Asia 6 3 11 ▲6.4% 5.6% 533 804 1,735 4.2% 3.3%
02_Southeast Asia 60 44 95 ▲3.0% 3.2% 125 128 428 0.2% 5.2%
03_South Asia 0 0 0 13.7% ▲0.4% 97 185 721 6.7% 5.8%
04_West and Central Asia 775 1,032 1,912 2.9% 2.6% 55 14 52 ▲12.5% 5.5%
05_North America 18 28 73 4.4% 4.1% 74 14 26 ▲15.5% 2.7%
06_Central and South America 83 159 469 6.7% 4.6% 78 53 103 ▲3.7% 2.8%
07_Europe 61 84 261 3.2% 4.8% 283 295 439 0.4% 1.7%
08_East Africa 19 18 50 ▲0.7% 4.4% 28 25 95 ▲1.2% 5.7%
09_North Africa 110 44 151 ▲8.8% 5.3% 5 2 5 ▲8.4% 3.6%
10_West Africa 66 78 390 1.7% 6.9% 7 5 48 ▲2.2% 9.5%
11_South Central Africa 63 98 337 4.5% 5.3% 0 0 0 12.6% 8.6%
12_Oceania 14 21 43 4.2% 3.1% 26 28 59 1.0% 3.1%
13_Rest of the World 37 12 45 ▲10.3% 5.6% 3 66 125 38.4% 2.7%
00_World 1,313 1,621 3,838 2.1% 3.7% 1,313 1,621 3,838 2.1% 3.7%
*Not including intraregional freight in Europe

Exports (millions of MT) Average Annual 
Growth Rate

Imports (millions of MT) Average Annual 
Growth RateActual Actual

U n i t :  1 0 , 0 0 0  t o n s  
* N u m b e r s  i n  p a r e n t h e s e s  a r e  c o m p a r i s o n s   
t o  2 0 1 6  v a l u e s  
* M o v e m e n t  i n  u n i t s  o f  l e s s  t h a n  1  m i l l i o n   
t o n s  i s  s h o w n  i n  g r a y  
* N o t  i n c l u d i n g  i n t r a r e g i o n a l  f r e i g h t  i n  E u r o p e  
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(4) Bulk Freight Volume (LNG) 

 Table 4-4-4 and Figure 4-4-5 show the results of bulk freight volume (LNG) OD 
projections. 

 

Table 4-4-4: Results of Bulk Freight Volume (LNG) OD Projections 

 

 

 

Figure 4-4-5: Results of Bulk Freight Volume (LNG) OD Projections 

  

Region
Projected Projected

2006 2016 2040
 S (1) 06-16 16-40 2006 2016 2040

 S (1) 06-16 16-40

01_East Asia 1,063 2,198 7,518 7.5% 5.3% 119,932 184,501 363,420 4.4% 2.9%
02_Southeast Asia 54,300 56,243 114,994 0.4% 3.0% 4,467 18,208 56,904 15.1% 4.9%
03_South Asia 68 18 38 ▲12.5% 3.2% 9,391 27,208 111,226 11.2% 6.0%
04_West and Central Asia 82,365 128,345 280,676 4.5% 3.3% 7,969 12,494 40,071 4.6% 5.0%
05_North America 7 13 18 6.1% 1.5% 1,303 1,304 2,012 0.0% 1.8%
06_Central and South America 5,928 9,811 18,390 5.2% 2.7% 3,145 9,886 26,230 12.1% 4.1%
07_Europe 235,753 97,723 188,216 ▲8.4% 2.8% 39,854 28,516 46,054 ▲3.3% 2.0%
08_East Africa 10,649 1,333 1,348 ▲18.8% 0.0% 2,500 4,353 9,227 5.7% 3.2%
09_North Africa 21,780 14,093 59,750 ▲4.3% 6.2% 1,461 1,723 5,174 1.7% 4.7%
10_West Africa 8,977 14,563 66,033 5.0% 6.5% 244 645 4,369 10.2% 8.3%
11_South Central Africa 827 2,135 6,314 10.0% 4.6% 6 1 1 ▲13.4% ▲2.8%
12_Oceania 16,532 52,335 70,394 12.2% 1.2% 3,462 748 1,553 ▲14.2% 3.1%
13_Rest of the World 3,659 2,169 5,842 ▲5.1% 4.2% 248,176 91,391 153,291 ▲9.5% 2.2%
00_World 441,909 380,978 819,532 ▲1.5% 3.2% 441,909 380,978 819,532 ▲1.5% 3.2%
*Not including intraregional freight in Europe

Exports (millions of MT) Average Annual 
Growth Rate

Imports (thousands of MT) Average Annual 
Growth RateActual Actual

U n i t :  1 0 , 0 0 0  t o n s  
* N u m b e r s  i n  p a r e n t h e s e s  a r e  c o m p a r i s o n s  t o  
2 0 1 6  v a l u e s  
* M o v e m e n t  i n  u n i t s  o f  l e s s  t h a n  1  m i l l i o n  
t o n s  i s  s h o w n  i n  g r a y  
* N o t  i n c l u d i n g  i n t r a r e g i o n a l  f r e i g h t  i n  E u r o p e  
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(5) Bulk Freight Volume (Iron Ore) 

 Table 4-4-5 and Figure 4-4-6 show the results of bulk freight volume (iron ore) 
OD projections. 

 

Table 4-4-5 Results of Bulk Freight Volume (Iron Ore) OD Projections 

 

 

 

Figure 4-4-6: Results of Bulk Freight Volume (Iron Ore) OD Projections 

  

Region
Projected Projected

2006 2016 2040
 S (1) 06-16 16-40 2006 2016 2040

 S (1) 06-16 16-40

01_East Asia 0 0 1 1.9% 4.3% 527 1,361 2,855 9.9% 3.1%
02_Southeast Asia 12 27 60 8.5% 3.4% 9 35 108 14.0% 4.9%
03__South Asia 86 18 48 ▲14.5% 4.2% 2 12 55 22.2% 6.7%
04_West and Central Asia 6 20 43 12.6% 3.2% 17 34 89 6.8% 4.1%
05_North America 23 41 79 6.0% 2.8% 5 5 7 ▲0.0% 2.0%
06_Central and South America 259 411 940 4.7% 3.5% 8 5 11 ▲3.9% 3.1%
07_Europe 13 33 74 9.4% 3.4% 142 103 169 ▲3.2% 2.1%
08_East Africa 44 112 300 9.9% 4.2% 7 5 23 ▲2.3% 6.4%
09_North Africa 0 0 0 ▲8.0% 4.5% 4 1 3 ▲13.2% 4.8%
10_West Africa 11 34 116 12.2% 5.2% 0 0 0 ▲25.6% 10.5%
11_South Central Africa 3 3 7 0.8% 3.9% 0 0 0 9.3% 7.1%
12_Oceania 262 854 1,643 12.5% 2.8% 6 1 2 ▲16.6% 2.4%
13_Rest of the World 8 6 11 ▲2.5% 2.4% 2 0 0 ▲28.2% 4.1%
00_World 728 1,560 3,323 7.9% 3.2% 728 1,560 3,323 7.9% 3.2%
*Not including intraregional freight in Europe

Exports (millions of MT) Average Annual 
Growth Rate

Imports (millions of MT) Average Annual 
Growth RateActual Actual

U n i t :  1 0 , 0 0 0  t o n s  
* N u m b e r s  i n  p a r e n t h e s e s  a r e  c o m p a r i s o n s  t o  
2 0 1 6  v a l u e s  
* M o v e m e n t  i n  u n i t s  o f  l e s s  t h a n  1  m i l l i o n  t o n s  
i s  s h o w n  i n  g r a y  
* N o t  i n c l u d i n g  i n t r a r e g i o n a l  f r e i g h t  i n  E u r o p e  
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(6) RORO Freight Volume (Finished Motor Vehicles) 

 Table 4-4-6 and Figure 4-4-7 show the results of RORO freight volume (finished 
motor vehicles) OD projections. 

 

Table 4-4-6: Results of RORO Freight Volume (Finished Motor Vehicles) OD 
Pro jec t ions 

 

 

 

Figure 4-4-7: Results of RORO Freight Volume (Finished Motor Vehicles) OD 
Pro jec t ions 

  

Region
Projected Projected

2006 2016 2040
 S (1) 06-16 16-40 2006 2016 2040

 S (1) 06-16 16-40

01_East Asia 11,300 12,650 31,781 1.1% 3.9% 890 2,839 8,658 12.3% 4.8%
02_Southeast Asia 724 1,873 5,556 10.0% 4.6% 763 1,858 6,032 9.3% 5.0%
03_South Asia 175 642 4,239 13.9% 8.2% 199 350 1,157 5.8% 5.1%
04_West and Central Asia 464 806 3,341 5.7% 6.1% 3,163 4,500 11,331 3.6% 3.9%
05_North America 2,721 3,827 7,933 3.5% 3.1% 7,726 8,925 16,847 1.5% 2.7%
06_Central and South America 1,054 694 1,461 ▲4.1% 3.1% 1,829 2,070 5,194 1.2% 3.9%
07_Europe 5,239 7,539 17,226 3.7% 3.5% 3,753 3,690 9,513 ▲0.2% 4.0%
08_East Africa 231 599 1,815 10.0% 4.7% 1,153 1,358 5,761 1.7% 6.2%
09_North Africa 7 328 936 47.5% 4.5% 612 658 2,034 0.7% 4.8%
10_West Africa 14 27 329 6.8% 10.9% 657 792 3,480 1.9% 6.4%
11_South Central Africa 4 4 25 ▲0.8% 8.1% 213 203 812 ▲0.5% 6.0%
12_Oceania 171 234 330 3.2% 1.4% 1,209 2,081 4,351 5.6% 3.1%
13_Rest of the World 107 137 344 2.5% 3.9% 41 36 145 ▲1.3% 5.9%
00_World 22,210 29,361 75,316 2.8% 4.0% 22,210 29,361 75,316 2.8% 4.0%
*Not including intraregional freight in Europe

Exports (thousands of MT) Average Annual 
Growth Rate

Imports (thousands of MT) Average Annual 
Growth RateActual Actual

U n i t :  1 , 0 0 0  t o n s  
* N u m b e r s  i n  p a r e n t h e s e s  a r e  c o m p a r i s o n s  t o  
2 0 1 6  v a l u e s  
* M o v e m e n t  i n  u n i t s  o f  l e s s  t h a n  1 0 0 , 0 0 0  t o n s  
i s  s h o w n  i n  g r a y  
* N o t  i n c l u d i n g  i n t r a r e g i o n a l  f r e i g h t  i n  E u r o p e  
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4-5 Projection Model Calculations and Model-Based Policy Analysis 

4-5-1 Settings for the Projection Model 

 In principle, the present state simulation model settings are used as parameters 
for projection model calculations; however, the input values and parameters for 
freight transport network capacity and the like were adjusted for the input of 
future transport demand (three to five times the values from the simulation 
model). 

 Additionally, some variables were set separately for policy simulation (case) 
analysis. The following is a description of the methodology behind the settings 
that were changed. 

 

(1) Marine Container Transport Network Capacity 

 The tonnage and frequency of ships assigned to each regular route service can 
be assigned as marine container transport network capacity. 

 The capacity of each regular route service was assigned by adding the total 
volume of freight handled at ports of call for each service to the aggregate growth 
from the present state (2016) of each service, assuming linear growth due to 
increases in the volume of freight handled at each of the ports of call. 

 Note that this setting assumes an expansion of capacity based on the capacity of 
present regular route services; it does not envision newly commissioned services 
that presently do not exist. 

 

(2) Road and Railway Capacity 

 Capacity of the road and railway were set according to the increase of 
transportation demand in the future. 

 Road network freight transport capacity settings from the simulation model were 
tripled uniformly for the projection model, based on the projection on year 2040 
in which the trade becomes 2.9 times larger than the current volume.. 

 In other words, road capacity is set to 15,000,000, 3,000,000, or 300,000 
TEU/year based on the road types (Motorway, Primary Route, Important Route) 
obtained from ADC World Map Data. 

 Rail capacity was set to triple the operating frequency of each railway line, 
similarly to the road network. 
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4-5-2 Projection Model-Based Impact Analysis for the Case of Successful 

Economic Corridor Development 

(1) Frameworks and Settings for Analysis of the Case of Successful Economic 
Corridor Development 

 1 )  Analys is  Framework 

 Economic corridor development in East Africa involves efforts on technical 
aspects such as building and improving logistics infrastructure (ports, roads, and 
railways), and non-technical aspects such as arrangements for facilitating cross-
border trade and promoting transitions to single-window systems in one stop 
border post (OSBP) procedures. 

 Analysis of the case of successful economic corridor development is conducted 
to quantitatively evaluate the benefits in terms of transport cost reductions, 
impact on port hinterlands, and infrastructure supply-demand gaps. 

 This analysis targeted 2040, with input assigned as freight demand based on 
Scenario S1 (the successful corridor development scenario). 

 In the course of quantifying benefits, two cases were compared: the “Without” 
case, in which corridor development stalls (infrastructure remains at its current 
level), and the “With” case, in which corridor development proceeds (specifically, 
the development set out in PIDA-PAP is achieved). 

 

 2 )  Set t ings  

 Development  o f  Technica l  Aspects  Associa ted  wi th  Economic  Corr idor  
Development 

 PIDA-PAP envisions economic corridors that decrease the cost and time required 
for transport. 

 The transport cost proportioned to transport distance was set to decrease 10% 
along the economic corridors. The basis for this setting is the reduction of 
traveling expenses due to the development of technical aspects, and the 
envisioned elimination of one-way shipments and reduction of inventory control 
costs if circulation increases along the economic corridors. 

 Additionally, traveling speed was set to a uniform rate of 60 km/hr along the 
economic corridors. 

 Additionally, to ensure sufficient capacity and prevent excessive congestion, 
road capacity was set to a uniform rate of 25,000,000 TEU/year on links that 
comprise the economic corridors. 

  Development  o f  Non-Technica l  Aspects  Associa ted  wi th  Economic  
Corr idor  Development  
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 Given the construction of OSBP and simplification of trade procedures at border 
crossings on the corridors, the cost and time required for procedures was set to 
50% less. 

 This 50% reduction of the time required for procedures was determined based on 
actual time savings at existing OSBP in information gathered from interviews 
and the like. 

 The cost was also reduced based on the reduced opportunity cost associated with 
time savings (personnel expenses, the cost of trailer truck idling, etc.). 

 

 

Figure 4-5-1: Freight Transport Networks in the Model (Corridor Network Shown in 
Blue)  
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 The table below is a summary of the settings for the case of successful economic 
corridor development in light of the above. 

 

Table 4-5-1: Settings in the Case of Successful Economic Corridor Development 

Inpu t /Se t t i ng Presen t  

S ta te  

S imu la t ion  

Mode l 

Pro j ec t ion  Mode l 

Withou t  Economic  

Cor r ido rs 
With  Economic  Cor r idors 

Fre igh t  

t r anspo r t  

demand 

2016  

(Ac tua l ) 2040  Scenar io  S1  fo r  bo th 

Mar ine  

t r anspo r t  

ne twork 

2016  

(Ac tua l ) 

Expanded  capac i ty  f rom the  p resen t  t r anspor t  ne twork  

based  on  p ro jec ted  g rowth  f rom the  p resen t  s t a t e  o f  

f r e igh t  t r anspor t  demand 

Road / ra i lway  

t r anspo r t  

ne tworks 

Most  r ecen t  

ac tua l  

f igures ,  

s t a t i s t i cs ,  

e t c . 

Expanded  capac i ty  

( s imu la t ion  mode l  s e t t ings  

t r ip led  un i fo rmly) 

Addi t iona l ly,  on  cor r idors : 

  10% reduct ion  in  
cos t  p ropor t ioned  to  
t ranspor t  d i s tance  

  60 km/hr  t ravel ing  
speed  

  Addi t ional  expans ion  
of  capaci ty  

Fr ic t ion  a t  

border s 

Most  r ecen t  

ac tua l  

f igures ,  

s t a t i s t i cs ,  

e t c . 

Same  se t t ings  (mos t  r ecen t  

ac tua l  f igu res ,  s t a t i s t i c s ,  

e t c . ) 

50% reduc t ion  o f  cos t  and  

t ime  requ i r ed  fo r  border-

c ross ing  p rocedures  on  

cor r idor s 
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(2) Results of Analysis of the Case of Successful Economic Corridor Development: 
Reduced Freight Transport Costs 

 1 )  East  Afr ica  

 According to the calculation result of the logistics model for the economic 
corridor development, the development of economic corridors and OSBP are 
expected to deliver an 18% reduction in the average unit price of land transport 
in East African countries. The changes of average transportation cost by region 
are as shown in Figure 4-5-3. 

 The average unit price of land transport in coastal countries 1 with their own 
ports declined 12%, while the average unit price of land transport in landlocked 
countries 2  that rely on border crossings to access ports declined 18%; 
landlocked countries enjoyed a roughly 50% greater reduction in the unit price 
of transport than coastal countries. 

 However, the average unit price of land transport may increase because gaps 
between the planned transport capacity and future freight demand of some roads 
in coastal countries will result in congestion due to the concentration of freight. 

 If these roads are upgraded to ensure sufficient transport capacity in the future, 
further reductions in the unit price of transport can be expected. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4-5-2: Comparison of the Average Unit Price of Land Transport in Coastal 
Count r ies  and  Landlocked Count r ies  

  

                              

 
1  C o a s t a l  c o u n t r i e s :  E g y p t ,  S u d a n ,  E r i t r e a ,  D j i b o u t i ,  S o m a l i a ,  K e n y a ,  Ta n z a n i a ,  M o z a m b i q u e ,  S o u t h  A f r i c a  

2  L a n d l o c k e d  c o u n t r i e s :  E t h i o p i a ,  S o u t h  S u d a n ,  U g a n d a ,  R w a n d a ,  B u r u n d i ,  D e m o c r a t i c  R e p u b l i c  o f  t h e  

C o n g o ,  Z a m b i a ,  M a l a w i ,  Z i m b a b w e ,  B o t s w a n a ,  E s w a t i n i ,  L e s o t h o  
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Figure 4-5-3: Changes in the Average Unit Price of Land Transport by Region 
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 2 )  Impact  on  Landlocked Countries:  The Case  of  Burundi  

 Burundi was considered as an example of the impact of economic corridor 
development on landlocked countries. Figure 4-5-4 shows changes in the average 
unit price of freight transport, and changes in port selection in Burundi. 

 The model calculated that economic corridor development would produce a 
15.7% average reduction in the unit price of land transport for freight in Burundi. 

 Economic corridor development would also result in changes in port selection in 
Burundi. The orange-shaded regions in the figure are those that select the Port 
of Dar es Salaam in Tanzania most often, and the green-shaded regions are those 
that select the Port of Mombasa in Kenya most often. 

 In the Without case, nearly all of Burundi opts to use the Port of Dar es Salaam; 
84.8% of domestic freight in Burundi goes through the Port of Dar es Salaam, 
compared to 9.6% through the Port of Mombasa. 

 In contrast, in the With case, 56.4% of domestic freight and Burundi goes through 
the Port of Dar es Salaam, compared to 42.1% through the Port of Mombasa. 

 This shift is caused by the relatively low transport cost along routes that connect 
Burundi to the Port of Mombasa. 

 As shown in this case, economic corridor development can offer a wider array 
of routes than are currently available, and can expand port selection, leading to 
the sustainability of logistics and the securing of redundancy. 

 

 

Withou t  Economic  Cor r idor  
Deve lop ment With  Economic  Cor r idors 

  

Figure 4-5-4: Changes in the Average Unit Price of Land Transport, and Changes in 
Por t  Se lec t ion  in  Burundi 

  



 

4-47 

(3) Results of Analysis of the Case of Successful Economic Corridor Development: 
Impact on Port Hinterlands 

 The ports each country and region use for global marine container freight 
transport are generally selected on the basis of transport cost, transport time, and 
other factors of economic rationality. 

 As in analysis using the Logistics Model, it was confirmed that East African 
countries tend to use the closest port. 

 

 1 )  East  Afr ica  

 The figure below is color-coded to correspond to the ports most often used for 
freight in the regions of East Africa, and the size of their share (dependency) 
based on the results of analysis of the case of successful economic corridor 
development. 

 It can be confirmed that eight ports cover nearly all the container freight 
transport in East Africa: Port Sudan, Djibouti, Mombasa, Dar es Salaam, Nacala, 
Beira, Maputo, and Durban. 

 The benefits of trade facilitation delivered by the development of economic 
corridors and OSBP were confirmed in the differences in route selection by 
region. For example, freight from the western part of South Sudan goes through 
Port Sudan in Sudan, and freight from the rest of the country goes through the 
Port of Mombasa in Kenya. Freight into and out of the northern part of the 
landlocked country of the Democratic Republic of the Congo goes through 
Uganda to the Port of Mombasa in Kenya, and freight into and out of the central 
part of the country goes through Rwanda and Burundi to the Port of Dar es 
Salaam. 

 The ports of Mombasa, Dar es Salaam, Beira, and Durban transport freight to 
multiple landlocked countries, fulfilling a major role in the economic 
development of those regions; therefore, these ports are in particular need of 
steady improvement to satisfy future demand in landlocked countries. 
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Figure 4-5-5: Most Popular Ports and Dependence by Region 
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Figure 4-5-6: Most Popular Ports and Dependence by Region (Expanded Views) 
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 2 )  Hinter lands  of  Individual  Ports  and Changes  Del ivered by  Economic  

Corridor Development  

 Figure 4-5-7 is color-coded to correspond to the hinterlands and shares of the 
eight major container ports in the region. 

 Figure 4-5-8 shows the difference in shares in hinterlands of the eight ports in 
the cases with and without economic corridor development. 

 Corridor development expanded shares in red-shaded regions, while shares 
decreased in blue-shaded regions. 

 

 

 

Figure 4-5-7: Hinterlands and Shares of Major East African Ports in the Case of 
Successfu l  Economic  Corr idor  Development  

 

  



 

4-51 

 

 

Figure 4-5-8: Changes in Hinterland Shares in the Cases With and Without 
Economic  Corr idor  Development  

 

 A detailed investigation of the benefits of economic corridor development was 
conducted for the top four ports in terms of the volume of freight handled—in 
order from greatest to least, the Port of Durban, the Port of Mombasa, the Port 
of Dar es Salaam, and the Port of Djibouti. 
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Changes in the Hinterland of the Port of Durban 

 Figure 4-5-9 shows the hinterland of the Port of Durban in the case of successful 
economic corridor development, and the changes in share in the cases with and 
without economic corridor development. 

 In the With case, the hinterland share decreases. In the Without case, Zimbabwe 
and the southern part of Zambia use the Port of Beira, and Botswana and the 
northern part of South Africa use the Port of Cape Town and Port Elizabeth in 
South Africa. 

 However, although the Port of Durban loses a greater share of hinterland than in 
the Without case, the figure shows that its hinterland is quite vast, and that it 
already wields considerable influence. 

 

 

  

Por t  o f  Durban Por t  o f  Be i ra 

 

 

 

 

Por t  o f  Cape  
Town/Por t  E l i zabe th  

(co mbined) 
 

A.  Por t  o f  Durban  Share  of  Hin ter land 
B. Changes  in  Shares  o f  the  Por t  o f  

Durban and Surrounding Por t s 

Figure 4-5-9: Changes in the Hinterland and Share of the Port of Durban Due to 
Economic  Corr idor  Development 
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Changes in the Hinterland of the Port of Mombasa 

 Figure 4-5-10 shows the hinterland of the Port of Mombasa in the case of 
successful economic corridor development, and the changes in share in the cases 
with and without economic corridor development. 

 The With case gives the Port of Mombasa a vast hinterland that includes Uganda, 
South Sudan, the Democratic Republic of the Congo, and other landlocked 
countries. 

 Additionally, economic corridor development appears to expand the port’s 
hinterland in the eastern part of South Sudan, near the border with Tanzania, and 
in Burundi. 

 

  

A.  Por t  of  Mombasa  Share  of  
Hin ter land 

B. Changes  in  Shares  o f  the  Por t  o f  
Mombasa  and  Surrounding Por t s 

Figure 4-5-10: Changes in the Hinterland and Share of the Port of Mombasa Due to 
Economic  Corr idor  Development 
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Changes in the Hinterland of the Port of Dar es Salaam 

 Figure 4-5-11 shows the hinterland of the Port of Dar es Salaam in the case of 
successful economic corridor development, and the changes in share in the cases 
with and without economic corridor development. 

 Like the ports of Durban and Mombasa, the Port of Dar es Salaam is expected to 
have a vast hinterland. 

 The With case expands the port’s share to the northern part of Malawi and part 
of Zambia; however, the port loses some of its share near the border with Kenya 
and the central part of Zambia. 

 

  

A.  Por t  of  Dar  es  Sa laam Share  of  
Hin ter land  

 

B. Changes  in  Shares  o f  the  Por t  o f  
Dar  es  Sa laam and Surrounding  Por t s  

 

Figure 4-5-11: Changes in the Hinterland and Share of the Port of Dar es Salaam 
Due to  Economic  Corr idor  Development  
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Changes in the Hinterland of the Port of Djibouti 

 Figure 4-5-12 shows the hinterland of the Port of Djibouti in the case of 
successful economic corridor development, and the changes in share in the cases 
with and without economic corridor development. 

 The hinterland of the Port of Djibouti hardly changes in both the With and 
Without cases. 

 In either case, the port is expected to fulfill its role as the main port of Ethiopia. 
 

  

A.  Por t  of  Dj ibout i  Share  of  
Hin ter land 

B. Changes  in  Shares  o f  the  Por t  o f  
Dj ibout i  and  Surrounding  Por t s 

Figure 4-5-12: Changes in the Hinterland and Share of the Port of Djibouti Due to 
Economic  Corr idor  Development  
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(4) Supply-Demand Gaps in Logistics Infrastructure 

 Similar to the investigation explained previously, the Intermodal Global 
Logistics Model was used to qualitatively analyze the volume of freight 
circulation for each transport route in each target region in East Africa with 
freight demand in 2040 as the target based on the scenario of successful 
economic corridor development (Scenario S1). In addition, analysis that 
integrated the state of roads in 2009 illustrated by the Programme for 
Infrastructure Development in Africa (PIDA) was conducted. 

 Additionally, future freight volumes and future plans (handling capacity) for 
some of the ports on the east coast of Africa were compared to confirm the 
possibility of ports becoming bottlenecks due to projected increases in global 
marine container freight demand. 

 

 1 )  State  of  Economic  Corridor Transport  Network and Comparison of  

Demand 

 In “Infrastructure Outlook 2040” published at the end of 2011, the PIDA pointed 
out several potential problems that could occur due to supply-demand gaps 
caused by the inability of improvements to the existing Africa Regional 
Transport Infrastructure Network (ARTIN Corridor) to keep pace with increases 
in freight transport demand on the regional and continental level as a result of 
population growth, economic growth, and other development in Africa in the 
future. 

 Combining the envisioned volume of freight circulation in 2040 with the state of 
roads in each corridor in 2009 compiled by the PIDA shows that most freight in 
the immediate hinterlands of the ports of Mombasa and Dar es Salaam will be 
circulated on roads that are already in good condition; thus, it is envisioned that 
increased demand will cause no exceptional problems. 

 However, on corridors that proceed farther inland, there exist roads that are 
presently in poor or unknown condition. Also, there exist roads that are in fair 
(somewhat poor) condition between the Port of Djibouti and Ethiopia, and into 
the hinterland of the Port of Durban. 

 These analysis results suggest the importance of properly improving roads with 
high freight circulation that are in poor condition. 

  



 

4-57 

 

 

Figure 4-5-13: Present State of Freight Transport Road Networks and Freight 
Ci rcu la t ion  Pro jec t ions  
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 2 )  Project ions of  Port  Freight  Handl ing  Demand,  and Present  and  

Planned Port  Handl ing  Capaci ty  

 Model-based freight volume projections and future handling capacity based on 
present and planned handling capacity at major ports on the east coast of Africa 
were compared to confirm the possibility of ports becoming bottlenecks due to 
projected increases in global marine container freight demand. 

 The GTAP Model and the Logistics Model only factor in containers actually 
loaded with freight; empty containers are not factored in. Here, in the course of 
comparing port freight handling capacity, the volume of handling demand was 
double the larger of the volume of actual freight exported or imported. 

 However, present and planned port handling capacity was set according to 
available documents. As for future plans, handling capacity was gathered and 
projected based on port development plans in action at the present stage. 

 Therefore, it is worth noting that the future handling capacity settings here are 
not necessarily the values for 2040. 

 Table 4-5-2 and Figure 4-5-14 are summaries of projections of freight handling 
demand and the present and planned port handling capacity. 

 Additionally, Table 4-5-6 in the appendix shows detailed information and sources 
for the present and planned port handling capacity. 

 

Table 4-5-2: Projections of Port Freight Handling Demand, and Present and Planned 
Por t  Handl ing  Capaci ty 

 Pro j ec t ion  (S1 ,  2040) :  TEU Por t  Hand l ing  Capac i ty :  

TEU 

Expor t s Impor t s Tota l* Presen t Planned 

Durban 1 ,535 ,271 2 ,050 ,340 4 ,100 ,679 3 ,600 ,000 5 ,600 ,000 

Maputo 488 ,747 214 ,046 977 ,494 400 ,000 1 ,000 ,000 

Naca la 281 ,503 170 ,850 563 ,006 100 ,000 300 ,000 

Dar  es  Sa lam 568 ,860 1 ,077 ,176 2 ,154 ,351 300 ,000 1 ,200 ,000 

Beira 304 ,915 208 ,002 609 ,830 400 ,000 800 ,000 

Mo mbasa 519 ,782 1 ,532 ,618 3 ,065 ,235 1 ,100 ,000 3 ,800 ,000 

Dj ibou t i 534 ,828 1 ,323 ,805 2 ,647 ,610 1 ,500 ,000 3 ,000 ,000 
* To  f a c t o r  i n  e m p t y  c o n t a i n e r s ,  p r o j e c t e d  t o t a l s  a r e  d o u b l e  t h e  l a r g e r  o f  t h e  v o l u m e  o f  f r e i g h t  
e x p o r t e d  o r  i m p o r t e d  
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 Regarding global marine container freight, planned port capacity should enable 
most ports to handle the freight volumes projected in this study; however, 
projected freight volumes are expected to exceed the planned handling capacities 
of the ports of Dar es Salaam and Nacala by roughly 1 million TEU and 300,000 
TEU each year, respectively. 

 Additionally, for the Port of Maputo, projected demand is essentially the same 
as the planned capacity. 

 In light of these results, these ports are in particular need of sufficient port 
development to satisfy projected demand from landlocked countries. 

 

 

Figure 4-5-14: Projections of Port Freight Handling Demand, and Present and 
P lanned  Por t  Handl ing  Capaci ty  
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4-5-3 Model-Based Impact Analysis for Cases with Individual Settings 

(1) Results of Analysis in Individual Cases: Transshipments to Island Countries 
of East Africa 

 The island countries of East Africa are located in geographically advantageous 
places in terms of trade between East Africa and Asia, and along Indian Ocean 
sea lanes. Thus, they can fulfill a crucial role in marine transport as 
transshipment ports amid the projected increase in marine trade between East 
Africa and Asia in the future. 

 Additionally, increasing transshipments can benefit these countries through the 
development of port-related industries, reduced transport costs, and more. 

 Figure 4-5-15 shows the locations of the three prominent ports of the island 
countries of East Africa: the Port of Toamasina in Madagascar, Port Louis in 
Mauritius, and the Port of Pointe des Galets in Réunion. The figure also shows 
the container trade volume between East Africa and each of South Asia, 
Southeast Asia, and East Asia in 2040 based on Scenario S1. Between 2016 and 
2040, the freight volumes between East Africa and South Asia, Southeast Asia, 
and East Asia are projected to increase 700%, 420%, and 340%, respectively. 

 

 

 

Figure 4-5-15: Locations of the Island Countries of East Africa and Projected Trade 
Value  Trends Between Eas t  Afr ica  and  Asia  

 

 In  th i s  case  analys i s ,  mar ine  t ranspor t  demand based on  Scenar io  S1  
(2040) was applied to the marine transport submodel of the Logistics Model to 
simulate changes in transshipment freight at the three ports of Toamasina, Port 
Louis, and Pointe des Galets. 
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 Additionally, to clearly indicate the impact of improved service levels on 
transshipments, the marine transport submodel was used to project transshipment 
freight volumes at the three ports with transshipment time reduced to one-third 
(from the present level of 72 hours to 24 hours, the level achieved at ports in 
advanced countries). 

 As shown in Figure 4-5-16, the analysis results project a transshipment freight 
volume of 1.55 million TEU in 2040 (Scenario S1), a 490% improvement from 
the total of 317,000 TEU in 2016. 

 Additionally, reducing transshipment time to one-third is expected to result in a 
475,000-TEU increase in transshipment demand. 

 

 

Figure 4-5-16: Projected Transshipment Freight Volume (Three-Port Total) 

 

(2) Results of Analysis in Individual Cases: Impact of Railway Freight Transport 
(the Case of the Nacala Railway) 

 Railways are excellent for transporting large volumes of freight over long 
distances and could be an effective mode of transport for covering the vast 
hinterlands of East Africa. However, the overall deterioration of existing railway 
infrastructure in the region limits its transport capacity. Thus, the share of 
railway transport in East Africa is small. 

 However, plans exist to repair existing railway lines and add new lines in each 
East African country. The realization of these plans could substantially change 
the state of land transport in the region. Thus, the case of the Nacala Railway 
was selected for analysis of the impact of railway transport under theoretical 
conditions. 

 Figure 4-5-17 is a map of the Nacala Railway lines. JICA is providing support 
for the development of the Nacala Corridor, and, along with roads, the Nacala 
Railway is a component of the infrastructure of the corridor. 
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 The recently opened railway line connecting Nacala to Moatize is now mainly 
used to transport coal produced in Moatize to the Port of Nacala. 

 Meanwhile, a JICA study recommends the securing of multimodal transport on 
the Nacala Railway. 

 

S o u r c e :  P r e p a r e d  b y  t h e  s t u d y  t e a m b a s e d  o n  t h e  J I C A r e p o r t  o n  “T h e  P r o j e c t  f o r  

t h e  N a c a l a  C o r r i d o r  E c o n o m i c  De v e l o p m e n t  S t r a t e g i e s  i n  t h e  R e p u b l i c  o f  

M o z a m b i q u e ” 

Figure 4-5-17: Geographical Relationship of the Extension of Nacala Railway Lines 

 

 For this case analysis, land transport conditions in 2040 (Scenario S1) were 
simulated based on the assumption that the Nacala Railway would be used for 
container freight transport. 

 Figure 4-5-18 shows the changes in hinterlands and port handling volume 
resulting from the use of the Nacala Railway for container transport. 

 When the Nacala Railway is not used for container transport (the “Without” case), 
the handling capacity of the Port of Nacala is 0.25 TEU. When container 
transport on the Nacala Railway is increased (the “With” case), the handling 
capacity of the Port of Nacala increases 72.7% to 0.43 TEU. 

 Additionally, the With case appears to expand the port’s hinterland to Malawi 
and the eastern part of Zambia. 
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A. Without  Case :  No Conta ine r  
Transpor t  on  the  Naca la  Ra i lway 

B.  With  Case :  Conta ine r  Transpor t  on  
the  Naca la  Rai lway 

  

Figure 4-5-18: Changes in Hinterlands and Port Handling Volume Resulting from the 
Use  of  the  Nacala  Rai lway  for  Conta iner  Transpor t  

 

 Figure 4-5-19 shows the parts of the hinterland of the Port of Beira that become 
the hinterland of the neighboring Port of Nacala due to the use of the Nacala 
Railway for container transport. 

 The use of the Nacala Railway for container transport is expected to reduce the 
influence of the hinterland of the Port of Beira, which is south of the Port of 
Nacala, somewhat. 

 The use of the Nacala Railway for container transport can deliver benefits to 
Malawi, Zambia, and other landlocked countries by giving them another port to 
choose from. 
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A. Without  Case :  No Conta ine r  
Transpor t  on  the  Naca la  Ra i lway 

B.  With  Case :  Conta ine r  Transpor t  on  
the  Naca la  Rai lway 

  

Figure 4-5-19: Changes in the Hinterland of the Port of Beira Resulting from the 
Use  of  the  Nacala  Rai lway  for  Conta iner  Transpor t  
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Appendices :  
 

Table 4-5-3: Data for Creating Regional Economic Indicators 

N o . 
N a me  o f  

C o u n t r y / R e g
i o n 

A d m i n i s t r a t i v e  D i v i s i o n s E c o n o m i c  
I n d i c a t o r V a l u e S o u r c e 

1  S u d a n  

R e d  S e a  

P o p u l a t i o n  

1 , 4 4 7 , 8 0 0   

C i t y  
P o p u l a t i o n  

A l  J a z i r a h  4 , 9 2 6 , 6 0 0   
K h a r t o u m  7 , 6 8 7 , 5 0 0   

A l  Q a d a r i f  2 , 1 0 8 , 5 0 0   
W h i t e  N i l e  2 , 4 1 0 , 3 0 0   
B l u e  N i l e  1 , 0 8 0 , 7 0 0   
N o r t h e r n  9 1 3 , 5 0 0   

W e s t  D a r f u r  9 9 5 , 2 0 0   
W e s t  K o r d o f a n  1 , 7 3 7 , 7 0 0   

S o u t h  D a r f u r  3 , 6 7 2 , 4 0 0   
S o u t h  K o r d o f a n  1 , 2 6 3 , 4 0 0   

K a s s a l a  2 , 4 3 8 , 8 0 0   
R i v e r  N i l e  1 , 4 7 2 , 3 0 0   

S e n n a r  1 , 8 4 7 , 5 0 0   
N o r t h  D a r f u r  2 , 2 9 6 , 1 0 0   

N o r t h  K o r d o f a n  2 , 2 0 6 , 8 0 0   
E a s t  D a r f u r  1 , 5 4 7 , 8 0 0   

C e n t r a l  D a r f u r  7 2 9 , 9 0 0   

2  S o u t h  S u d a n  

U p p e r  N i l e  

N o n - i n d i g e n t  
p o p u l a t i o n  

1 , 3 8 5 , 5 0 0   

T H E  S O U T H  
S U D A N  

M I L L E N N I U M  
D E V E L O P M E N

T  G O A L S  
S T A T U S  

R E P O R T  ( P 2 7 )  

J o n g l e i   1 , 8 7 3 , 2 0 0   
U n i t y  8 7 7 , 3 0 0   

W a r r a p   1 , 3 8 0 , 0 0 0   
N o r t h e r n  B a h r  e l  G h a z a l  1 , 0 2 3 , 4 0 0   
W e s t e r n  B a h r  e l  G h a z a l  4 7 3 , 6 0 0   

L a k e s  1 , 0 5 3 , 2 0 0   
W e s t e r n  E q u a t o r i a  8 0 3 , 3 0 0   
C e n t r a l  E q u a t o r i a  1 , 5 7 4 , 7 0 0   
E a s t e r n  E q u a t o r i a  1 , 3 9 3 , 8 0 0   

3  E r i t r e a  

N o r t h e r n  R e d  S e a  

P o p u l a t i o n  

6 5 3 , 3 0 0   

C i t y  
P o p u l a t i o n  

S o u t h e r n  R e d  S e a  8 3 , 5 0 0   
A n s e b a  5 4 9 , 0 0 0   
M a e k e l  6 7 5 , 7 0 0   
D e b u b  9 5 2 , 1 0 0   

G a s h - B a r k a  7 0 8 , 8 0 0   

5  E t h i o p i a  

A d d i s  A b a b a  

P o p u l a t i o n  

3 , 2 7 3 , 0 0 0   

C i t y  
P o p u l a t i o n  

A f a r  1 , 7 2 3 , 0 0 0   
A m h a r a  2 0 , 4 0 1 , 0 0 0   

B e n i s h a n g u l - G u m u z  1 , 0 0 5 , 0 0 0   
D i r e  D a w a  4 4 0 , 0 0 0   

G a m b e l a  4 0 9 , 0 0 0   
H a r a r i  2 3 2 , 0 0 0   
O r o m i a  3 3 , 6 9 2 , 0 0 0   
S o m a l i  5 , 4 5 3 , 0 0 0   

S o u t h e r n  N a t i o n s ,  N a t i o n a l i t i e s ,  
a n d  P e o p l e s ’  R e g i o n  1 8 , 2 7 6 , 0 0 0   

T i g r a y  5 , 0 5 6 , 0 0 0   

5  D j i b o u t i  

D j i b o u t i  

P o p u l a t i o n  

6 0 3 , 9 0 0   

C i t y  
P o p u l a t i o n  

A l i  S a b i e h  9 6 , 5 0 0   
A r t a  7 2 , 2 0 0   

D i k h i l  1 0 5 , 3 0 0   
O b o c k  5 0 , 1 0 0   

T a d j o u r a h  1 2 1 , 0 0 0   

6  S o m a l i a  

A w d a l  

P o p u l a t i o n  

6 7 3 , 2 6 3   

C i t y  
P o p u l a t i o n  

B a k o o l  3 6 7 , 2 2 6   
B a n a a d i r  1 , 6 5 0 , 2 2 7   

B a r i  7 1 9 , 5 1 2   
B a y  7 9 2 , 1 8 2   

G a l g u d u u d  5 6 9 , 4 3 4   
G e d o  5 0 8 , 4 0 5   
H i r a n  5 2 0 , 6 8 5   

J u b b a d a  D h e x e / M i d d l e  J u b a  3 6 2 , 9 2 1   
J u b b a d a  H o o s e / L o w e r  J u b a  4 8 9 , 3 0 7   

M u d u g  7 1 7 , 8 6 3   
N u g a l  3 9 2 , 6 9 8   

S a n a a g  5 4 4 , 1 2 3   
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N o . 
N a me  o f  

C o u n t r y / R e g
i o n 

A d m i n i s t r a t i v e  D i v i s i o n s E c o n o m i c  
I n d i c a t o r V a l u e S o u r c e 

S h a b e e l l a h a  D h e x e / M i d d l e  
S h e b e l l e  5 1 6 , 0 3 6   

S h a b e e l l a h a  H o o s e / L o w e r  
S h e b e l l e  1 , 2 0 2 , 2 1 9   

S o o l  3 2 7 , 4 2 8   
T o g d h e e r  7 2 1 , 3 6 3   

W o q o o y i  G a l b e e d  1 , 2 4 2 , 0 0 3   

7  K e n y a  

C e n t r a l  

P o p u l a t i o n  

4 , 9 4 7 , 4 0 0   

C i t y  
P o p u l a t i o n  

C o a s t  4 , 0 5 4 , 9 0 0   
E a s t e r n  6 , 0 8 3 , 7 0 0   
N a i r o b i  4 , 2 3 2 , 1 0 0   

N o r t h  E a s t e r n  1 , 5 7 2 , 2 0 0   
N y a n z a  6 , 2 2 2 , 7 0 0   

R i f t  V a l l e y  1 2 , 2 3 1 , 9 0 0   
W e s t e r n  4 , 8 1 1 , 6 0 0   

8  U g a n d a  

C e n t r a l  

G D P  

1 4 . 4 0 0   E s t i m a t i n g  
D i s t r i c t  G D P  

i n  U g a n d a  
( P 1 3 )  

E a s t e r n  1 . 4 4 3   
N o r t h e r n  1 . 6 0 2   
W e s t e r n  3 . 4 0 3   

9  
D e m o c r a t i c  

R e p u b l i c  o f  t h e  
C o n g o  

K i n s h a s a  

P o p u l a t i o n  

1 1 , 5 7 5 , 0 0 0   

C i t y  
P o p u l a t i o n  

K o n g o  C e n t r a l  5 , 5 7 5 , 0 0 0   
K w a n g o  2 , 1 5 2 , 0 0 0   

K w i l u  5 , 4 9 0 , 0 0 0   
M a i - N d o m b e  1 , 8 5 2 , 0 0 0   

K a s a ï  2 , 8 0 1 , 0 0 0   
K a s a ï - C e n t r a l  3 , 3 1 7 , 0 0 0   
K a s a ï - O r i e n t a l  3 , 1 4 5 , 0 0 0   

L o m a m i  2 , 4 4 3 , 0 0 0   
S a n k u r u  2 , 1 1 0 , 0 0 0   
M a n i e m a  2 , 3 3 3 , 0 0 0   

S o u t h  K i v u  5 , 7 7 2 , 0 0 0   
N o r t h  K i v u  6 , 6 5 5 , 0 0 0   

I t u r i  3 , 6 5 0 , 0 0 0   
H a u t - U e l e  1 , 8 6 4 , 0 0 0   

T s h o p o  2 , 3 5 2 , 0 0 0   
B a s - U e l e  1 , 1 3 8 , 0 0 0   

N o r d - U b a n g i  1 , 2 6 9 , 0 0 0   
M o n g a l a  1 , 7 4 0 , 0 0 0   

S u b - U b a n g i  2 , 4 5 8 , 0 0 0   
É q u a t e u r  1 , 5 2 8 , 0 0 0   
T s h u a p a  1 , 6 0 0 , 0 0 0   

T a n g a n y i k a  3 , 0 6 2 , 0 0 0   
H a u t - L o m a m i  2 , 9 5 7 , 0 0 0   

L u a l a b a  2 , 5 7 0 , 0 0 0   
H a u t - K a t a n g a  4 , 6 1 7 , 0 0 0   

1 0  R w a n d a  

E a s t e r n  

P o p u l a t i o n  

2 , 5 9 5 , 7 0 3   

C i t y  
P o p u l a t i o n  

K i g a l i  1 , 1 3 2 , 6 8 6   
N o r t h e r n  1 , 7 2 6 , 3 7 0   
S o u t h e r n  2 , 4 7 1 , 2 3 9   
W e s t e r n  2 , 5 8 9 , 9 7 5   

1 1  B u r u n d i  

B u b a n z a  

  

3 3 8 , 0 2 3   

C i t y  
P o p u l a t i o n  

B u j u m b u r a  M a i r i e  4 9 7 , 1 6 6   
B u j u m b u r a  R u r a l  4 6 4 , 8 1 8   

B u r u r i  3 1 3 , 1 0 2   
C a n k u z o  2 2 8 , 8 7 3   
C i b i t o k e  4 6 0 , 4 3 5   

G i t e g a  7 2 5 , 2 2 3   
K a r u z i  4 3 6 , 4 4 3   

K a y a n z a  5 8 5 , 4 1 2   
K i r u n d o  6 2 8 , 2 5 6   

M a k a m b a  4 3 0 , 8 9 9   
M u r a m v y a  2 9 2 , 5 8 9   
M u y i n g a  6 3 2 , 4 0 9   

M w a r o  2 7 3 , 1 4 3   
N g o z i  6 6 0 , 7 1 7   

R u m o n g e  3 5 2 , 0 2 6   
R u t a n a  3 3 3 , 5 1 0   
R u y i g i  4 0 0 , 5 3 0   

1 2  T a n z a n i a  

A r u s h a  

G P D  ( T s h s )  

2 , 3 2 2 , 0 3 1   T a n z a n i a  
H u m a n  

D e v e l o p m e n t  
R e p o r t  2 0 1 7  

D a r  e s  S a l a a m  3 , 0 2 5 , 5 4 3   
D o d o m a  1 , 1 8 8 , 3 4 3   

G e i t a  1 , 6 0 9 , 7 6 3   
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N o . 
N a me  o f  

C o u n t r y / R e g
i o n 

A d m i n i s t r a t i v e  D i v i s i o n s E c o n o m i c  
I n d i c a t o r V a l u e S o u r c e 

I r i n g a  2 , 8 4 5 , 3 9 3   ( P 9 0 )  
K a g e r a  1 , 0 7 5 , 2 6 8   
K a t a v i  1 , 8 4 0 , 7 2 4   

K i g o m a  1 , 1 5 2 , 5 5 3   
K i l i m a n j a r o  2 , 3 8 7 , 0 3 1   

L i n d i  1 , 9 0 1 , 0 4 4   
M a n y a r a  1 , 9 3 0 , 7 2 2   

M a r a  1 , 7 7 6 , 5 3 8   
M b e y a  2 , 3 0 1 , 9 7 4   

M o r o g o r o  1 , 8 7 0 , 5 0 8   
M t w a r a  1 , 7 9 2 , 3 0 5   
M w a n z a  2 , 0 0 4 , 3 5 3   
N j o m b e  2 , 8 4 5 , 3 9 3   
P w a n i  1 , 4 0 3 , 1 8 5   
R u k w a  1 , 8 4 0 , 7 2 4   

R u v u m a  2 , 4 1 5 , 4 8 6   
S h i n y a n g a  1 , 5 9 6 , 3 4 4   

S i m i y u  1 , 6 2 4 , 9 0 5   
S i n g i d a  1 , 1 1 3 , 2 4 1   
S o n g w e  2 , 3 0 1 , 9 7 4   
T a b o r a  1 , 3 8 0 , 4 1 3   
T a n g a  1 , 9 3 6 , 7 0 1   

Z a n z i b a r  1 , 6 3 2 , 0 0 0   

1 3  Z a m b i a  

L u s a k a  

N u m b e r  o f  
p l a c e s  o f  
b u s i n e s s  

1 9 , 0 5 4   J I C A ,  U n i c o  
( 2 0 1 6 )  

“ R e p u b l i c  o f  
Z a m b i a  

Q u a l i t y / P r o d u c
t i v i t y  

I m p r o v e m e n t  
( K a i z e n )  
P r o j e c t  

F i n a n c i a l  
R e p o r t ”  

C o p p e r b e l t  1 4 , 6 8 9   
S o u t h e r n  7 , 9 0 3   
C e n t r a l  6 , 1 8 5   
E a s t e r n  4 , 7 9 8   
W e s t e r n  3 , 4 1 0   

N o r t h - W e s t e r n  3 , 0 6 7   
L u a p u l a  2 , 9 6 8   

N o r t h e r n / M u c h i n g a  4 , 6 6 9   

1 4  M a l a w i  
N o r t h e r n  

N o n - i n d i g e n t  
p o p u l a t i o n  

6 8 5 , 9 0 2   K n o e m a  
( W o r l d  D a t e  

A t l a s )  
C e n t r a l  2 , 5 8 5 , 9 4 7   

S o u t h e r n  1 , 3 7 5 , 4 8 4   

1 5  M o z a m b i q u e  

C a b o  D e l g a d o  

G D P  

1 3 , 2 7 3   

K n o e m a  
( W o r l d  D a t e  

A t l a s )  

G a z a  1 4 , 3 5 0   
I n h a m b a n e  1 8 , 8 5 3   

M a n i c a  1 4 , 4 2 4   
M a p u t o  C i t y  4 7 , 3 7 9   

M a p u t o  P r o v i n c e  3 5 , 0 8 1   
N a m p u l a  3 8 , 9 1 1   

N i a s s a  8 , 9 1 2   
S o f a l a  3 3 , 0 4 2   

T e t e  1 6 , 4 9 3   
Z a m b e z i a  2 8 , 6 2 9   

1 6  M a d a g a s c a r  

A n t a n a n a r i v o  

P o p u l a t i o n  

7 , 3 6 3 , 8 2 9   

  

A n t s i r a n a n a  2 , 0 8 8 , 9 7 6   
F i a n a r a n t s o a  5 , 3 3 9 , 8 4 3   

M a h a j a n g a  2 , 9 5 5 , 1 9 8   
T o a m a s i n a  4 , 0 5 2 , 9 9 7   

T o l i a r a  3 , 6 8 9 , 2 6 9   

1 7  Z i m b a b w e  

B u l a w a y o  

N u m b e r  o f  
e m p l o y e d  

p e o p l e  

9 5 6 , 6 6 9   

K n o e m a  
( W o r l d  D a t e  

A t l a s )  

H a r a r e  1 , 7 2 1 , 8 6 0   
M a n i c a l a n d  1 , 6 7 9 , 0 8 5   

M a s h o n a l a n d  C e n t r a l  1 , 1 2 1 , 4 0 2   
M a s h o n a l a n d  E a s t  1 , 2 5 7 , 5 3 3   
M a s h o n a l a n d  W e s t  1 , 3 8 9 , 0 3 2   

M a s v i n g o  1 , 4 0 9 , 3 5 0   
M a t a b e l e l a n d  N o r t h  7 0 5 , 5 7 4   
M a t a b e l e l a n d  S o u t h  6 3 6 , 7 0 4   

M i d l a n d s  1 , 5 1 8 , 0 4 5   

1 8  B o t s w a n a  

C e n t r a l  

P o p u l a t i o n  

6 9 4 , 6 0 0   

C i t y  
P o p u l a t i o n  

C h o b e  2 7 , 6 0 0   
G h a n z i  6 2 , 2 0 0   

K g a l a g a d i  5 7 , 3 0 0   
K g a t l e n g  1 0 6 , 7 0 0   
K w e n e n g  3 6 7 , 9 0 0   

N o r t h - E a s t  1 8 0 , 8 0 0   
N g a m i l a n d  1 7 4 , 8 0 0   
S o u t h - E a s t  4 0 3 , 2 0 0   



 

4-68 

N o . 
N a me  o f  

C o u n t r y / R e g
i o n 

A d m i n i s t r a t i v e  D i v i s i o n s E c o n o m i c  
I n d i c a t o r V a l u e S o u r c e 

S o u t h e r n  2 3 8 , 0 0 0   

1 9  S o u t h  A f r i c a  

W e s t e r n  C a p e  

G D P  

6 , 6 2 1 , 1 0 0   

K n o e m a  
( W o r l d  D a t e  

A t l a s )  

N o r t h e r n  C a p e  1 , 2 2 5 , 6 0 0   
E a s t e r n  C a p e  6 , 5 2 2 , 7 0 0   

K w a Z u l u - N a t a l  1 1 , 3 8 4 , 7 0 0   
F r e e  S t a t e  2 , 9 5 4 , 3 0 0   

N o r t h - W e s t  3 , 9 7 9 , 0 0 0   
G a u t e n g  1 4 , 7 1 7 , 0 0 0   

M p u m a l a n g a  4 , 5 2 3 , 9 0 0   
L i m p o p o  5 , 7 9 7 , 3 0 0   

2 0  S w a z i l a n d  

H h o h h o  

P o p u l a t i o n  

3 2 0 , 6 5 1   
C i t y  

P o p u l a t i o n  
L u b o m b o  2 1 2 , 5 3 1   
M a n z i n i  3 5 5 , 9 4 5   

S h i s e l w e n i  2 0 4 , 1 1 1   

2 1  L e s o t h o  

B e r e a  

P o p u l a t i o n  

2 6 2 , 6 1 6   

C i t y  
P o p u l a t i o n  

B u t a h - B u t h e  1 1 8 , 2 4 2   
L e r i b e  3 3 7 , 5 2 1   

M a f e t e n g  1 7 8 , 2 2 2   
M a s e r u  5 1 9 , 1 8 6   

M o h a l e ’ s  H o e k  1 6 5 , 5 9 0   
M o k h o t l o n g  1 0 0 , 4 4 2   
Q a c h a ’ s  N e k  7 4 , 5 6 6   

Q u t h i n g  1 1 5 , 4 6 9   
T h a b a - T s e k a  1 3 5 , 3 4 7   
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Table 4-5-4: List of Ports Included in the Model 

N O  N a m e  o f  P o r t  C o u n t r y  R e g i o n a l  C l a s s i f i c a t i o n  i n  t h e  M o d e l  

A n n u a l  
H a n d l i n g  
V o l u m e  
( 1 , 0 0 0  
T E U )  
2 0 1 6  

( P r e s e n t  
S t a t e )  

A n n u a l  
H a n d l i n g  
V o l u m e  
( 1 , 0 0 0  
T E U )  
2 0 4 0  

( S c e n a r i o  
S 1 )  

T r a n s f e r  
T i m e  
T r a  

( h o u r )  

1  T o k y o  J a p a n  J a p a n  2 , 9 1 0  7 , 0 7 4  2 4  
2  Y o k o h a m a  J a p a n  J a p a n  1 , 6 6 4  4 , 0 4 3  2 4  
3  S h i m i z u  J a p a n  J a p a n  2 3 2  5 6 3  2 4  
4  N a g o y a  J a p a n  J a p a n  1 , 3 6 7  3 , 3 2 3  2 4  
5  O s a k a  J a p a n  J a p a n  1 , 1 8 8  2 , 8 8 9  2 4  
6  K o b e  J a p a n  J a p a n  1 , 2 7 0  3 , 0 8 4  2 4  
7  H a k a t a  J a p a n  J a p a n  4 6 4  1 , 1 2 9  2 4  
8  V l a d i v o s t o k  R u s s i a  S o u t h  K o r e a  2 0 1  4 8 5  4 8  
9  B u s a n  S o u t h  K o r e a  S o u t h  K o r e a  6 , 1 6 8  1 4 , 8 7 5  1 2  

1 0  Y e o s u / G w a n g y a n g  S o u t h  K o r e a  S o u t h  K o r e a  1 , 2 7 1  3 , 0 6 5  1 2  
1 1  P y o n g t a e k  S o u t h  K o r e a  S o u t h  K o r e a  2 6 7  6 4 4  1 2  
1 2  I n c h e o n  S o u t h  K o r e a  S o u t h  K o r e a  1 , 0 4 6  2 , 5 2 2  1 2  
1 3  D a l i a n  C h i n a  C h i n a  1 , 9 4 6  4 , 6 2 4  4 8  
1 4  T i a n j i n  C h i n a  C h i n a  2 , 5 3 7  6 , 0 2 9  4 8  
1 5  Y a n t a i  C h i n a  C h i n a  1 3 2  3 1 3  4 8  
1 6  Q i n g d a o  C h i n a  C h i n a  6 , 7 2 5  1 5 , 9 8 2  4 8  
1 7  L i a n y u n g a n g  C h i n a  C h i n a  5 0 1  1 , 1 9 0  4 8  
1 8  S h a n g h a i  C h i n a  C h i n a  1 2 , 2 5 4  2 9 , 1 2 2  4 8  
1 9  N i n g b o  C h i n a  C h i n a  5 , 5 3 2  1 3 , 1 4 6  4 8  
2 0  F u z h o u  C h i n a  C h i n a  5 1 1  1 , 2 1 5  4 8  
2 1  X i a m e n  C h i n a  C h i n a  2 , 6 0 6  6 , 1 9 3  4 8  
2 2  S h a n t o u  C h i n a  C h i n a  1 3 2  3 1 4  4 8  
2 3  S h e n z h e n  ( Y a n t i a n )  C h i n a  C h i n a  4 , 3 4 2  1 0 , 3 1 9  4 8  
2 4  S h e n z h e n  ( S h e k o u )  C h i n a  C h i n a  3 , 8 0 2  9 , 0 3 5  4 8  
2 5  G u a n g z h o u  C h i n a  C h i n a  2 , 0 0 5  4 , 7 6 4  4 8  
2 6  H o n g  K o n g  H o n g  K o n g  C h i n a  5 , 9 7 0  1 4 , 1 9 5  1 2  
2 7  K e e l u n g  T a i w a n  T a i w a n  6 1 5  1 , 4 6 8  2 4  
2 8  T a i p e i  N e w  P o r t  T a i w a n  T a i w a n  8 0 2  1 , 9 1 4  2 4  
2 9  T a i c h u n g  T a i w a n  T a i w a n  6 4 8  1 , 5 4 6  2 4  
3 0  K a o h s i u n g  T a i w a n  T a i w a n  3 , 2 0 3  7 , 6 4 4  2 4  
3 1  M a n i l a  P h i l i p p i n e s  P h i l i p p i n e s  1 , 4 1 7  4 , 0 9 6  4 8  
3 2  C e b u  P h i l i p p i n e s  P h i l i p p i n e s  3 8 9  1 , 1 2 7  4 8  
3 3  D a v a o  P h i l i p p i n e s  P h i l i p p i n e s  2 0 1  5 8 0  4 8  
3 4  H a i p h o n g  V i e t  N a m  V i e t  N a m  6 1 3  1 , 8 8 5  4 8  
3 5  H o  C h i  M i n h  V i e t  N a m  V i e t  N a m  3 , 9 2 0  1 2 , 0 6 5  4 8  
3 6  C a i  M e p  V i e t  N a m  V i e t  N a m  9 6 3  2 , 9 6 5  4 8  
3 7  S i h a n o u k v i l l e  C a m b o d i a  C a m b o d i a  2 6 1  7 2 6  7 2  
3 8  L a e m  C h a b a n g  T h a i l a n d  T h a i l a n d  4 , 4 3 7  1 3 , 3 9 5  2 4  
3 9  B a n g k o k  T h a i l a n d  T h a i l a n d  6 9 7  2 , 1 0 3  2 4  
4 0  P a s i r  G u d a n g  ( J o h o r )  M a l a y s i a  M a l a y s i a  4 1 1  1 , 2 7 7  2 4  
4 1  T a n j u n g  P e l e p a s  M a l a y s i a  M a l a y s i a  3 9 9  1 , 2 4 2  2 4  
4 2  P o r t  K l a n g  M a l a y s i a  M a l a y s i a  2 , 8 7 1  8 , 9 2 7  2 4  
4 3  P e n a n g  M a l a y s i a  M a l a y s i a  6 9 7  2 , 1 6 8  2 4  
4 4  S i n g a p o r e  S i n g a p o r e  S i n g a p o r e  2 , 7 8 5  8 , 7 8 3  1 2  
4 5  Y a n g o n  M y a n m a r  M y a n m a r  1 9 1  6 4 3  4 8  
4 6  T a n j u n g  P e r a k  I n d o n e s i a  I n d o n e s i a  1 , 4 4 1  4 , 4 2 0  4 8  
4 7  T a n j u n g  P r i o k  ( J a k a r t a )  I n d o n e s i a  I n d o n e s i a  2 , 8 0 6  8 , 6 0 7  4 8  
4 8  B e l a w a n  I n d o n e s i a  I n d o n e s i a  3 8 0  1 , 1 6 5  4 8  
4 9  C h i t t a g o n g  B a n g l a d e s h  B a n g l a d e s h  1 , 0 3 3  4 , 0 1 1  7 2  
5 0  M o n g l a  B a n g l a d e s h  B a n g l a d e s h  1 9  7 2  7 2  
5 1  K o l k a t a  I n d i a  I n d i a  1 5 8  6 7 5  7 2  
5 2  H a l d i a  I n d i a  I n d i a  5  2 3  7 2  
5 3  V i s a k h a p a t n a m  I n d i a  I n d i a  1 1 1  4 7 4  7 2  
5 4  K r i s h n a p a t n a m  I n d i a  I n d i a  2 5  1 0 7  7 2  
5 5  C h e n n a i  I n d i a  I n d i a  4 8 5  2 , 0 6 9  7 2  
5 6  T u t i c o r i n  I n d i a  I n d i a  8 6  3 6 7  7 2  
5 7  C o c h i n  I n d i a  I n d i a  8 8  3 7 6  7 2  
5 8  N e w  M a n g l o r e  I n d i a  I n d i a  2  9  7 2  
5 9  M o r m u g a o  I n d i a  I n d i a  1  4  7 2  
6 0  J a w a h a r l a l  N e h r u  I n d i a  I n d i a  1 , 7 2 6  7 , 3 6 9  7 2  
6 1  H a z i r a  I n d i a  I n d i a  7 1  3 0 3  7 2  
6 2  P i p a v a v  I n d i a  I n d i a  2 7 6  1 , 1 7 7  7 2  
6 3  M u n d r a  I n d i a  I n d i a  1 , 2 3 2  5 , 2 5 7  7 2  
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6 4  C o l o m b o  S r i  L a n k a  S r i  L a n k a  5 2 4  1 , 5 7 8  4 8  
6 5  M a l e  M a l d i v e s  S r i  L a n k a  1 9  6 1  7 2  
6 6  P o r t  M o h a m m a d  B i n  Q a s i m  P a k i s t a n  P a k i s t a n  5 7 8  1 , 9 6 3  7 2  
6 7  K a r a c h i  P a k i s t a n  P a k i s t a n  1 , 0 1 8  3 , 4 5 7  7 2  
6 8  S t  P e t e r s b u r g  R u s s i a  R u s s i a  B a l t i c s  6 6 0  1 , 4 2 7  4 8  
6 9  P r i n c e  R u p e r t  C a n a d a  C a n a d a  P a c i f i c  C o a s t  3 9 2  8 1 3  2 4  
7 0  V a n c o u v e r  B C  C a n a d a  C a n a d a  P a c i f i c  C o a s t  1 , 5 0 0  3 , 1 1 4  2 4  
7 1  S e a t t l e / T a c o m a  U n i t e d  S t a t e s  U S A _ N o r t h  P a c i f i c  2 , 2 4 3  4 , 6 7 5  2 4  
7 2  O a k l a n d  U n i t e d  S t a t e s  U S A _ S o u t h  P a c i f i c  1 , 5 9 3  3 , 3 3 2  2 4  
7 3  L o s  A n g e l e s  U n i t e d  S t a t e s  U S A _ S o u t h  P a c i f i c  4 , 9 7 7  1 0 , 3 8 1  2 4  
7 4  L o n g  B e a c h  U n i t e d  S t a t e s  U S A _ S o u t h  P a c i f i c  4 , 4 4 6  9 , 2 7 4  2 4  
7 5  M a n z a n i l l o  ( M e x i c o )  M e x i c o  M e x i c o  P a c i f i c  &  C e n t r a l  A m e r i c a  1 , 6 7 0  3 , 3 6 1  2 4  
7 6  L a z a r o  C a r d e n a s  M e x i c o  M e x i c o  P a c i f i c  &  C e n t r a l  A m e r i c a  7 0 5  1 , 4 2 0  2 4  
7 7  B a l b o a  P a n a m a  M e x i c o  P a c i f i c  &  C e n t r a l  A m e r i c a  2 1 0  4 2 1  2 4  
7 8  C o l o n / M a n z a n i l l o  ( P a n a m a )  P a n a m a  M e x i c o  P a c i f i c  &  C e n t r a l  A m e r i c a  3 6 2  7 2 5  2 4  
7 9  P u e r t o  L i m o n  C o s t a  R i c a  M e x i c o  P a c i f i c  &  C e n t r a l  A m e r i c a  3 6 0  7 2 1  4 8  
8 0  P u e r t o  C o r t e s  H o n d u r a s  M e x i c o  P a c i f i c  &  C e n t r a l  A m e r i c a  1 9 4  3 8 9  4 8  
8 1  V e r a c r u z  M e x i c o  N .  A m e r i c a  A t l a n t i c  &  C a r i b  7 1 6  1 , 4 0 7  2 4  
8 2  A l t a m i r a  M e x i c o  N .  A m e r i c a  A t l a n t i c  &  C a r i b  5 0 8  9 9 8  2 4  
8 3  S a n  J u a n  U n i t e d  S t a t e s  N .  A m e r i c a  A t l a n t i c  &  C a r i b  4 6 1  9 1 6  2 4  
8 4  C a u c e d o  D o m i n i c a n  R e p .  N .  A m e r i c a  A t l a n t i c  &  C a r i b  7 8 1  1 , 5 2 9  4 8  
8 5  K i n g s t o n  J a m a i c a  N .  A m e r i c a  A t l a n t i c  &  C a r i b  1 5 3  3 0 0  4 8  
8 6  F r e e p o r t  B a h a m a s  N .  A m e r i c a  A t l a n t i c  &  C a r i b  1 1  2 2  4 8  
8 7  H o u s t o n  U n i t e d  S t a t e s  N .  A m e r i c a  A t l a n t i c  &  C a r i b  1 , 4 0 4  2 , 7 9 1  2 4  
8 8  M i a m i  U n i t e d  S t a t e s  N .  A m e r i c a  A t l a n t i c  &  C a r i b  5 0 3  1 , 0 0 0  2 4  
8 9  P o r t  E v e r g l a d e s  U n i t e d  S t a t e s  N .  A m e r i c a  A t l a n t i c  &  C a r i b  5 7 1  1 , 1 3 5  2 4  
9 0  J a c k s o n v i l l e  U n i t e d  S t a t e s  N .  A m e r i c a  A t l a n t i c  &  C a r i b  5 9 6  1 , 1 8 4  2 4  
9 1  S a v a n n a h  U n i t e d  S t a t e s  N .  A m e r i c a  A t l a n t i c  &  C a r i b  2 , 8 6 1  5 , 6 8 6  2 4  
9 2  C h a r l e s t o n  U n i t e d  S t a t e s  N .  A m e r i c a  A t l a n t i c  &  C a r i b  1 , 5 8 8  3 , 1 5 7  2 4  
9 3  V i r g i n i a  ( H a m p t o n  R o a d s )  U n i t e d  S t a t e s  N .  A m e r i c a  A t l a n t i c  &  C a r i b  2 , 1 1 4  4 , 2 0 2  2 4  
9 4  B a l t i m o r e  U n i t e d  S t a t e s  N .  A m e r i c a  A t l a n t i c  &  C a r i b  5 6 3  1 , 1 1 8  2 4  
9 5  N e w  Y o r k / N e w  J e r s e y  U n i t e d  S t a t e s  N .  A m e r i c a  A t l a n t i c  &  C a r i b  4 , 6 1 0  9 , 1 6 2  2 4  
9 6  M o n t r e a l  C a n a d a  N .  A m e r i c a  A t l a n t i c  &  C a r i b  1 , 1 7 3  2 , 2 9 8  2 4  
9 7  B u e n a v e n t u r a  C o l o m b i a  N .  A m e r i c a  A t l a n t i c  &  C a r i b  3 1 2  6 1 0  4 8  
9 8  G u a y a q u i l  E c u a d o r  E c u a d o r  6 2 5  1 , 2 9 5  4 8  
9 9  C a l l a o  P e r u  P e r u  1 , 1 5 5  2 , 5 8 1  4 8  

1 0 0  V a l p a r a i s o  C h i l e  C h i l e  6 3 3  1 , 3 4 3  4 8  
1 0 1  S a n  A n t o n i o  C h i l e  C h i l e  8 9 3  1 , 8 9 4  4 8  
1 0 2  S a n  V i c e n t e  C h i l e  C h i l e  3 5 2  7 4 6  4 8  
1 0 3  C a r t a g e n a  C o l o m b i a  N .  A m e r i c a  A t l a n t i c  &  C a r i b  4 7 7  9 3 4  4 8  
1 0 4  P u e r t o  C a b e l l o  V e n e z u e l a  N .  A m e r i c a  A t l a n t i c  &  C a r i b  3 3 1  6 4 8  4 8  
1 0 5  M a n a u s  B r a z i l  B r a z i l  3 1 5  6 8 5  4 8  
1 0 6  R i o  D e  J a n e i r o  B r a z i l  B r a z i l  2 9 1  6 3 1  4 8  
1 0 7  S a n t o s  B r a z i l  B r a z i l  2 , 2 6 9  4 , 9 2 7  4 8  
1 0 8  P a r a n a g u a  B r a z i l  B r a z i l  4 8 4  1 , 0 5 0  4 8  
1 0 9  N a v e g a n t e s  B r a z i l  B r a z i l  5 8 9  1 , 2 8 0  4 8  
1 1 0  I t a j a i  B r a z i l  B r a z i l  1 2 8  2 7 7  4 8  
1 1 1  R i o  G r a n d e  B r a z i l  B r a z i l  4 5 8  9 9 4  4 8  
1 1 2  M o n t e v i d e o  U r u g u a y  O t h e r  S . E .  C o a s t  o f  S .  A m e r i c a  4 1 3  9 0 3  4 8  
1 1 3  B u e n o s  A i r e s  A r g e n t i n a  A r g e n t i n a  1 , 0 9 8  2 , 4 3 9  4 8  
1 1 4  S h a h i d  R a j a e e  I r a n  A r a b i a n  G u l f  1 , 2 0 5  3 , 2 5 5  4 8  
1 1 5  D a m m a m  S a u d i  A r a b i a  A r a b i a n  G u l f  1 , 1 3 0  3 , 0 4 6  4 8  
1 1 6  K h a l i f a  B i n  S a l m a n  B a h r a i n  A r a b i a n  G u l f  2 4 7  6 7 0  4 8  
1 1 7  M i n a  Z a y e d  U A E  A r a b i a n  G u l f  1 8 6  5 0 0  2 4  
1 1 8  D u b a i  U A E  A r a b i a n  G u l f  4 , 9 2 5  1 3 , 2 1 4  2 4  
1 1 9  S h a r j a h / K h o r  F a k k a n  U A E  A r a b i a n  G u l f  8 0  2 1 5  2 4  
1 2 0  S o h a r / M i n a  Q a b o s  ( M a s c u t )  O m a n  A r a b i a n  G u l f  3 4 1  9 2 2  2 4  
1 2 1  S a l a l a h  O m a n  A r a b i a n  G u l f  1 5 6  4 2 3  2 4  
1 2 2  J e d d a h  S a u d i  A r a b i a  A r a b i a n  G u l f  1 , 8 3 9  4 , 9 5 9  4 8  
1 2 3  A q a b a  J o r d a n  E .  M e d  &  B l a c k  S e a  5 6 3  1 , 3 5 6  4 8  
1 2 4  S o k h n a  E g y p t  E g y p t  3 2 9  1 , 4 6 9  4 8  
1 2 5  P o r t  S a i d  E g y p t  E g y p t  2 1 6  9 6 3  4 8  
1 2 6  D a m i e t t a  E g y p t  E g y p t  4 1 6  1 , 8 5 8  4 8  
1 2 7  A l e x a n d r i a / E l  D e k h e i l a  E g y p t  E g y p t  7 6 0  3 , 3 9 3  4 8  
1 2 8  T a n g i e r  M e d  M o r o c c o  W .  M e d  9 4  2 4 0  2 4  
1 2 9  C a s a b l a n c a  M o r o c c o  W .  M e d  3 8 0  9 7 5  2 4  
1 3 0  L a s  P a l m a s  D e  G r a n  C a n a r i a  S p a i n  W .  M e d  3 6 0  9 2 8  2 4  
1 3 1  A s h d o d  I s r a e l  E .  M e d  &  B l a c k  S e a  8 3 0  2 , 0 0 0  2 4  



 

4-71 

N O  N a m e  o f  P o r t  C o u n t r y  R e g i o n a l  C l a s s i f i c a t i o n  i n  t h e  M o d e l  

A n n u a l  
H a n d l i n g  
V o l u m e  
( 1 , 0 0 0  
T E U )  
2 0 1 6  

( P r e s e n t  
S t a t e )  

A n n u a l  
H a n d l i n g  
V o l u m e  
( 1 , 0 0 0  
T E U )  
2 0 4 0  

( S c e n a r i o  
S 1 )  

T r a n s f e r  
T i m e  
T r a  

( h o u r )  

1 3 2  H a i f a  I s r a e l  E .  M e d  &  B l a c k  S e a  7 5 1  1 , 8 1 1  2 4  
1 3 3  B e i r u t  L e b a n o n  E .  M e d  &  B l a c k  S e a  7 9 8  1 , 9 2 1  4 8  
1 3 4  M e r s i n  T u r k e y  E .  M e d  &  B l a c k  S e a  8 1 1  1 , 9 5 4  4 8  
1 3 5  I z m i r  T u r k e y  E .  M e d  &  B l a c k  S e a  4 4 3  1 , 0 6 7  4 8  
1 3 6  A m b a r l i  T u r k e y  E .  M e d  &  B l a c k  S e a  1 , 0 7 0  2 , 5 8 0  4 8  
1 3 7  C o n s t a n t z a  R o m a n i a  E .  M e d  &  B l a c k  S e a  4 0 7  9 8 0  4 8  
1 3 8  O d e s s a / I l c h e v s k  U k r a i n e  E .  M e d  &  B l a c k  S e a  1 8 0  4 3 3  4 8  
1 3 9  N o v o r o s s i y s k  R u s s i a  E .  M e d  &  B l a c k  S e a  2 4 0  5 7 9  4 8  
1 4 0  P i r a e u s  G r e e c e  E .  M e d  &  B l a c k  S e a  5 0 0  1 , 2 0 3  2 4  
1 4 1  K o p e r  S l o v e n i a  S l o v e n i a  4 4 9  9 5 4  4 8  
1 4 2  M a r s a x l o k k  M a l t a  C .  M e d  1 1 7  2 5 5  2 4  
1 4 3  C a g l i a r i  I t a l y  C .  M e d  3 8 2  8 2 9  2 4  
1 4 4  G i o i a  T a u r o  I t a l y  C .  M e d  5 4  1 1 8  2 4  
1 4 5  L e g h o r n  I t a l y  C .  M e d  3 4 9  7 5 7  2 4  
1 4 6  L a  S p e z i a  I t a l y  C .  M e d  9 3 0  2 , 0 1 9  2 4  
1 4 7  G e n o a  I t a l y  C .  M e d  1 , 6 7 5  3 , 6 3 8  2 4  
1 4 8  M a r s e i l l e s  -  F o s  F r a n c e  F r a n c e  M e d i t e r r a n e a n  5 9 3  1 , 3 9 3  2 4  
1 4 9  B a r c e l o n a  S p a i n  W .  M e d  1 , 0 9 7  2 , 8 3 0  2 4  
1 5 0  V a l e n c i a  S p a i n  W .  M e d  1 , 3 9 1  3 , 5 8 8  2 4  
1 5 1  A l g e c i r a s  S p a i n  W .  M e d  2 4 1  6 2 2  2 4  
1 5 2  F e l i x s t o w e  U n i t e d  K i n g d o m  U n i t e d  K i n g d o m  1 , 5 0 3  3 , 2 5 0  2 4  
1 5 3  L o n d o n  U n i t e d  K i n g d o m  U n i t e d  K i n g d o m  5 2 1  1 , 1 2 6  2 4  
1 5 4  S o u t h a m p t o n  U n i t e d  K i n g d o m  U n i t e d  K i n g d o m  7 9 4  1 , 7 1 7  2 4  
1 5 5  L i v e r p o o l  U n i t e d  K i n g d o m  U n i t e d  K i n g d o m  1 1 6  2 5 0  2 4  
1 5 6  D u b l i n  I r e l a n d  I r e l a n d  6 3  1 3 4  2 4  
1 5 7  S i n e s  P o r t u g a l  W .  M e d  2 0 7  5 3 2  2 4  
1 5 8  L i s b o n  P o r t u g a l  W .  M e d  1 4 5  3 7 2  2 4  
1 5 9  L e i x o e s  P o r t u g a l  W .  M e d  1 6 2  4 1 6  2 4  
1 6 0  B i l b a o  S p a i n  F r a n c e / S p a i n  N o r t h  A t l a n t i c  2 1 8  4 6 6  2 4  
1 6 1  L e  H a v r e  F r a n c e  F r a n c e / S p a i n  N o r t h  A t l a n t i c  1 , 9 8 1  4 , 2 4 9  2 4  
1 6 2  Z e e b r u g g e  B e l g i u m  N o r t h  S e a  1 6 9  3 5 8  2 4  
1 6 3  A n t w e r p  B e l g i u m  N o r t h  S e a  4 , 0 3 2  8 , 5 4 0  2 4  
1 6 4  R o t t e r d a m  N e t h e r l a n d s  N o r t h  S e a  5 , 0 4 6  1 0 , 6 8 8  2 4  
1 6 5  B r e m e n / B r e m e r h a v e n  G e r m a n y  N o r t h  S e a  1 , 4 6 2  3 , 0 9 7  2 4  
1 6 6  H a m b u r g  G e r m a n y  N o r t h  S e a  3 , 4 5 0  7 , 3 0 8  2 4  
1 6 7  G d a n s k  P o l a n d  N o r t h  S e a  7 8 3  1 , 6 5 8  2 4  
1 6 8  K o t k a  F i n l a n d  N o r t h  S e a  1 8 7  3 9 6  2 4  
1 6 9  G o t h e n b u r g  S w e d e n  N o r t h  S e a  2 6 5  5 6 2  2 4  
1 7 0  A b i d j a n  C ô t e  d ' I v o i r e  W .  A f r i c a  8 6 9  5 , 3 6 1  4 8  
1 7 1  T e m a  G h a n a  W .  A f r i c a  1 , 0 9 5  6 , 6 9 5  4 8  
1 7 2  L a g o s / A p a p a  N i g e r i a  W .  A f r i c a  7 7 1  4 , 7 7 9  4 8  
1 7 4  P o i n t e  N o i r e  C a m e r o o n  C .  A f r i c a  1 1 8  5 7 7  4 8  
1 7 5  D o u a l a  G a b o n  C .  A f r i c a  4 0  1 9 7  7 2  
1 7 7  L i b r e v i l l e  G a b o n  C .  A f r i c a  1 7  8 4  7 2  
1 7 3  L u a n d a  C o n g o  C .  A f r i c a  2 1 9  1 , 0 7 0  7 2  
1 7 6  P o r t  G e n t i l / M a y u m b a  A n g o l a  A n g o l a  1 4 7  4 0 4  7 2  
1 7 8  C a b i n d a  A n g o l a  A n g o l a  1 2  3 3  7 2  
1 7 9  L o b i t o  A n g o l a  A n g o l a  6 8  1 8 6  7 2  
1 8 0  N a m i b e  A n g o l a  A n g o l a  1 6  4 3  7 2  
1 8 1  S o y o  A n g o l a  A n g o l a  6  1 7  7 2  
1 8 2  L u d e r i t z  N a m i b i a  N a m i b i a  1  4  7 2  
1 8 3  W a l v i s  B a y  N a m i b i a  N a m i b i a  2 9  1 7 9  7 2  
1 8 4  E a s t  L o n d o n  S o u t h  A f r i c a  S E .  A f r i c a  3 8  1 3 2  4 8  
1 8 5  R i c h a r d s  B a y  S o u t h  A f r i c a  S E .  A f r i c a  3  9  4 8  
1 8 6  C a p e  T o w n  S o u t h  A f r i c a  S E .  A f r i c a  3 8 5  1 , 3 9 0  4 8  
1 8 7  P o r t  E l i z a b e t h / C o e g a  S o u t h  A f r i c a  S E .  A f r i c a  7 6  2 7 7  4 8  
1 8 8  D u r b a n  S o u t h  A f r i c a  S E .  A f r i c a  1 , 3 2 0  4 , 6 9 3  4 8  
1 8 9  M a p u t o  M o z a m b i q u e  S E .  A f r i c a  8 5  3 0 7  7 2  
1 9 0  N a c a l a  M o z a m b i q u e  S E .  A f r i c a  5 7  2 0 7  7 2  
1 9 1  D a r  e s  S a l a m  T a n z a n i a  E .  A f r i c a  - S o u t h  3 1 9  1 , 6 9 0  7 2  
1 9 2  Z a n z i b a r  T a n z a n i a  E .  A f r i c a  - S o u t h  3 2  1 6 7  7 2  
1 9 3  B e i r a  M o z a m b i q u e  S E .  A f r i c a  1 5 5  5 5 7  7 2  
1 9 4  P e m b a  M o z a m b i q u e  S E .  A f r i c a  3  9  7 2  
1 9 5  Q u e l i m a n e  M o z a m b i q u e  S E .  A f r i c a  1  3  7 2  
1 9 6  M a h a j a n g a  M a d a g a s c a r  M a d a g a s c a r  2 5  1 3 3  7 2  
1 9 7  T a n g a  T a n z a n i a  E .  A f r i c a  - S o u t h  1  6  7 2  
1 9 8  N o s y  B e  M a d a g a s c a r  M a d a g a s c a r  7  4 0  7 2  
1 9 9  M o m b a s a  K e n y a  E .  A f r i c a  - N o r t h  5 0 1  2 , 0 7 9  7 2  
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N O  N a m e  o f  P o r t  C o u n t r y  R e g i o n a l  C l a s s i f i c a t i o n  i n  t h e  M o d e l  

A n n u a l  
H a n d l i n g  
V o l u m e  
( 1 , 0 0 0  
T E U )  
2 0 1 6  

( P r e s e n t  
S t a t e )  

A n n u a l  
H a n d l i n g  
V o l u m e  
( 1 , 0 0 0  
T E U )  
2 0 4 0  

( S c e n a r i o  
S 1 )  

T r a n s f e r  
T i m e  
T r a  

( h o u r )  

2 0 0  K i s m a y u  S o m a l i a  N E .  A f r i c a  0  2  7 2  
2 0 1  M o g a d i s c i o  S o m a l i a  N E .  A f r i c a  1 2  6 3  7 2  
2 0 2  B e r b e r a  S o m a l i a  N E .  A f r i c a  8  4 3  7 2  
2 0 3  A s s a b  E r i t r e a  N E .  A f r i c a  1 4  7 0  7 2  
2 0 4  M a s s a w a  E r i t r e a  N E .  A f r i c a  5  2 7  7 2  
2 0 5  P o r t  S u d a n  S u d a n  N E .  A f r i c a  2 2 3  1 , 1 4 7  7 2  
2 0 6  D j i b o u t i  D j i b o u t i  N E .  A f r i c a  6 3 1  3 , 2 4 1  7 2  
2 0 9  P o r t  V i c t o r i a  M a d a g a s c a r  M a d a g a s c a r  9 8  5 3 1  7 2  
2 0 7  M u t s a m u d u  S e y c h e l l e s  S e y c h e l l e s  4 7  2 0 8  7 2  
2 0 8  T o a m a s i n a  C o m o r o s  C o m o r o s  3  1 5  7 2  
2 1 0  P o i n t e  d e s  G a l e t s  R e u n i o n  R e u n i o n  0  0  7 2  
2 1 1  P o r t  L o u i s  M a u r i t i u s  M a u r i t i u s  1 4 6  4 4 4  7 2  
2 1 2  M o r o n i  C o m o r o s  C o m o r o s  2  9  7 2  
2 1 3  B r i s b a n e  A u s t r a l i a  A u s t r a l i a  4 1 6  8 2 6  2 4  
2 1 4  S y d n e y  A u s t r a l i a  A u s t r a l i a  1 , 6 1 5  3 , 2 0 4  2 4  
2 1 5  M e l b o u r n e  A u s t r a l i a  A u s t r a l i a  1 , 6 9 2  3 , 3 5 8  2 4  
2 1 6  F r e m a n t l e  A u s t r a l i a  A u s t r a l i a  1 2 1  2 4 1  2 4  
2 1 7  A u c k l a n d  N e w  Z e a l a n d  N e w  Z e a l a n d  6 0 1  1 , 1 0 7  2 4  
2 1 8  T a u r a n g a  N e w  Z e a l a n d  N e w  Z e a l a n d  6 7 3  1 , 2 4 0  2 4  
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Table 4-5-5: Variables and Variable Settings for Each Country 

I D  C o u n t r y  

P o r t  L o a d i n g  a n d  
U n l o a d i n g  

B o r d e r  C r o s s i n g  

N u m b e r  o f  
D a y s  

R e q u i r e d  

C o s t  
( U S D / T E U )  

N u m b e r  o f  D a y s  R e q u i r e d  C o s t  ( U S D / T E U )  
E x p o r t s  I m p o r t s  E x p o r t s  I m p o r t s  

E x p o r t s  I m p o r t s  E x p o r t s  I m p o r t s  D o c u m e n t s  C u s t o m s  D o c u m e n t s  C u s t o m s  D o c u m e n t s  C u s t o m s  D o c u m e n t s  C u s t o m s  

1  J a p a n  2  2  2 5 0  2 5 0  5  2  5  2  1 2 0  7 5  1 4 0  1 3 5  
2  S o u t h  K o r e a  2  2  1 0 0  1 0 0  3  1  2  1  5 5  1 5  6 5  3 0  
5  C h i n a  3  3  1 4 0  1 4 0  1 4  2  1 5  4  3 0 5  8 0  2 6 0  8 0  
6  H o n g  K o n g  2  1  2 6 5  2 6 5  2  1  2  1  1 0 5  0  1 0 0  0  
8  T a i w a n  2  2  1 8 0  1 8 0  5  1  5  1  1 7 5  1 0 0  2 4 0  1 0 0  
9  P h i l i p p i n e s  3  3  2 2 5  2 0 0  8  2  8  2  1 0 5  8 5  9 0  1 8 5  

1 0  V i e t  N a m  3  4  1 5 0  1 7 5  1 2  4  1 2  4  1 6 0  1 0 0  1 3 0  9 5  
1 2  C a m b o d i a  3  4  1 5 8  1 6 7  1 4  3  1 5  3  2 2 0  2 7 5  2 2 5  2 8 0  
1 3  T h a i l a n d  3  2  1 6 0  1 6 0  8  1  8  2  1 7 5  5 0  1 3 5  2 5 5  
1 4  M a l a y s i a  2  2  1 2 0  1 2 0  5  1  3  1  8 5  6 0  1 2 0  6 0  
1 5  S i n g a p o r e  1  1  1 5 0  1 5 0  2  1  1  1  1 2 0  5 0  1 0 0  5 0  
1 6  M y a n m a r  3  6  1 6 5  1 6 5  1 2  3  1 0  4  1 7 5  8 0  1 6 5  8 0  
1 7  I n d o n e s i a  2  4  1 6 5  1 6 5  1 1  1  1 3  4  1 6 5  1 2 5  2 1 0  1 2 5  
2 0  B a n g l a d e s h  5  7  4 5 0  6 5 0  1 4  6  1 8  6  2 2 5  1 5 0  3 7 0  1 5 0  
2 3  I n d i a  4  5  1 5 8  1 5 5  8  2  8  4  3 6 5  1 3 0  4 0 0  2 0 0  
2 4  S r i  L a n k a  3  2  1 8 5  1 8 5  9  2  7  2  1 3 5  1 6 0  1 4 0  2 8 5  
2 5  P a k i s t a n  4  3  1 1 5  1 5 0  1 0  3  1 0  2  1 1 0  2 0 0  1 5 5  2 2 0  
2 6  R u s s i a  3  2  4 8 0  4 9 0  1 3  1  1 2  2  2 0 0  5 5 0  2 8 5  6 5 0  
3 3  U n i t e d  S t a t e s  2  1  4 0 0  4 2 0  2  1  2  1  2 3 0  6 0  2 0 5  9 0  
3 4  C a n a d a  1  2  6 0 0  6 5 0  4  1  3  1  2 9 5  3 5  2 0 5  7 5  
3 5  M e x i c o  2  3  2 0 0  3 0 0  5  2  4  2  2 0 0  1 5 0  2 9 0  2 0 0  
3 6  C o s t a  R i c a  3  3  2 2 0  2 5 0  6  2  7  2  2 4 0  1 0 5  2 1 5  1 5 5  
3 9  P a n a m a  1  1  6 5  2 6 5  5  1  6  1  1 6 0  5 0  1 5 0  2 0 0  
4 1  H o n d u r a s  1  2  5 0  2 1 5  8  2  8  4  2 6 0  1 3 5  2 5 5  1 3 0  
4 4  D o m i n i c a n  

R e p u b l i c  
1  2  3 2 5  4 1 0  

3  2  5  2  2 1 5  2 0 0  2 3 5  2 0 0  
4 5  B a h a m a s  4  2  2 0 0  9 5 0  1 0  3  7  3  3 7 5  1 3 0  3 0 0  2 2 0  
4 6  J a m a i c a  3  2  4 9 5  7 4 0  1 0  4  1 0  3  4 5 0  2 3 5  4 9 0  5 5 0  
4 8  P e r u  3  5  3 3 0  3 9 5  5  2  7  3  1 5 0  1 3 0  1 5 0  1 8 5  
4 9  C h i l e  3  3  2 1 0  2 1 0  7  2  5  2  2 2 0  1 0 0  1 7 0  1 0 0  
5 1  E c u a d o r  2  4  3 6 0  3 2 0  1 0  4  1 5  4  3 7 5  2 0 0  3 5 0  2 5 0  
5 2  C o l o m b i a  3  2  1 7 0  1 5 0  5  2  6  2  3 0 0  3 5 0  2 5 0  1 7 0  
5 3  V e n e z u e l a  1 2  1 5  8 0 0  8 0 0  3 4  7  5 4  1 0  6 9 0  5 0 0  6 9 5  7 0 0  
5 4  A r g e n t i n a  2  3  5 5 0  8 0 0  6  2  2 2  3  4 5 0  1 5 0  6 1 0  4 0 0  
5 5  B r a z i l  3  3  5 0 0  5 0 0  6  3  8  4  3 2 5  4 0 0  2 7 5  4 5 0  
5 6  U r u g u a y  3  3  3 5 0  4 5 0  8  2  7  3  3 2 5  2 5 0  4 4 0  2 5 0  
6 0  I r a n  4  5  2 2 5  2 5 0  1 2  2  2 4  2  2 7 0  1 7 5  3 3 0  2 2 0  
6 1  B a h r a i n  2  3  1 1 0  1 1 0  6  2  8  3  3 8 0  7 0  3 8 0  1 1 0  
6 5  U n i t e d  A r a b  

E m i r a t e s  
1  1  1 9 0  1 9 0  

4  1  4  1  2 3 0  3 0  1 9 0  3 0  
6 6  S a u d i  A r a b i a  4  3  7 5  1 7 4  6  1  6  6  1 4 5  1 1 5  1 3 5  2 0 0  
6 7  O m a n  3  2  1 3 5  1 0 5  5  1  5  1  2 8 5  6 5  2 5 0  6 5  
6 9  J o r d a n  3  2  1 1 0  1 3 0  6  2  8  3  1 3 5  8 0  3 8 5  6 5  
7 0  I s r a e l  3  3  2 0 0  2 0 0  4  1  4  1  1 1 0  1 1 0  1 2 0  7 0  
7 1  L e b a n o n  4  6  1 2 5  4 0 0  1 1  3  1 6  6  3 7 0  2 8 5  3 1 5  4 0 0  
7 4  T u r k e y  3  3  2 7 0  3 5 5  6  2  8  2  2 2 0  2 0 0  2 8 0  2 0 0  
7 8  G r e e c e  2  3  3 0 0  3 8 0  1 1  1  8  2  1 6 0  2 3 0  1 4 0  2 6 5  
7 9  I t a l y  3  3  3 4 5  3 4 5  1 1  2  1 0  2  1 8 0  1 4 5  1 3 0  1 4 5  
8 0  P o r t u g a l  5  5  2 6 0  2 6 0  7  1  6  1  1 9 5  1 2 5  2 0 0  2 6 5  
8 1  S p a i n  2  2  2 5 0  2 5 0  4  1  4  2  3 0  1 8  3 0  1 8  
8 6  R o m a n i a  3  2  3 0 0  3 0 0  7  1  8  1  4 1 0  7 5  4 2 0  7 5  
8 7  S l o v e n i a  3  3  2 0 0  2 0 0  1 0  1  9  1  1 3 5  6 0  1 9 5  8 5  
8 8  M o r o c c o  2  2  2 5 0  3 5 0  6  1  1 0  2  1 2 5  1 0 0  3 0 0  1 5 0  
9 4  E g y p t  2  3  1 7 0  2 5 0  7  1  8  2  1 2 5  1 0 0  2 1 0  1 0 0  
9 6  M a l t a  2  2  2 7 5  4 1 0  6  1  4  2  2 8 0  5 0  2 6 0  5 0  
9 8  B e l g i u m  2  2  3 0 0  3 0 0  3  1  4  1  1 9 0  1 0 0  2 7 0  1 0 0  

1 0 0  F i n l a n d  2  2  1 6 0  1 6 0  4  1  3  1  1 7 0  8 5  1 8 0  8 5  
1 0 1  F r a n c e  3  3  3 1 5  3 1 5  4  1  5  1  3 1 0  8 0  3 0 0  1 5 0  
1 0 2  G e r m a n y  2  1  2 5 0  2 5 0  4  1  3  1  1 7 5  3 0  1 8 5  5 5  
1 0 3  U n i t e d  K i n g d o m  2  1  2 0 5  2 0 5  3  1  2  1  1 7 5  7 5  1 8 0  7 5  
1 0 4  I r e l a n d  1  2  2 2 0  2 5 3  5  1  5  1  2 0 5  1 8 5  1 6 5  7 0  
1 0 6  N e t h e r l a n d s  1  1  2 6 0  2 5 0  4  1  3  1  1 6 0  9 0  2 2 0  9 0  
1 0 7  S w e d e n  2  2  2 0 0  2 0 0  3  1  2  1  1 2 0  5 5  1 3 0  5 5  
1 1 1  P o l a n d  3  2  1 4 0  1 4 0  1 0  1  9  1  1 4 5  6 5  1 2 0  6 5  
1 1 6  U k r a i n e  3  3  4 3 0  6 0 0  2 2  1  2 0  2  2 5 0  3 0 0  5 5 5  3 5 0  
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I D  C o u n t r y  

P o r t  L o a d i n g  a n d  
U n l o a d i n g  

B o r d e r  C r o s s i n g  

N u m b e r  o f  
D a y s  

R e q u i r e d  

C o s t  
( U S D / T E U )  

N u m b e r  o f  D a y s  R e q u i r e d  C o s t  ( U S D / T E U )  
E x p o r t s  I m p o r t s  E x p o r t s  I m p o r t s  

E x p o r t s  I m p o r t s  E x p o r t s  I m p o r t s  D o c u m e n t s  C u s t o m s  D o c u m e n t s  C u s t o m s  D o c u m e n t s  C u s t o m s  D o c u m e n t s  C u s t o m s  

1 3 0  G h a n a  3  8  1 0 0  1 0 0  1 0  4  2 6  5  1 2 5  1 5 0  3 1 0  4 5 0  
1 3 1  C ô t e  d ' I v o i r e  3  6  8 0 0  1 0 0 0  1 5  5  1 9  7  2 9 0  2 0 0  4 1 0  3 0 0  
1 3 3  N i g e r i a  4  5  4 5 0  6 0 5  1 2  3  1 4  1 2  2 8 0  3 5 0  3 3 0  3 6 0  
1 3 9  C o n g o  4  6  3 6 5  9 0 0  3 2  8  3 4  1 0  7 9 0  4 0 0  6 9 0  4 0 0  
1 4 2  A n g o l a  6  8  4 0 0  5 0 0  2 5  5  2 5  7  5 6 0  4 0 0  8 2 5  4 0 0  
1 4 7  D j i b o u t i  3  3  2 7 0  2 7 0  1 3  2  1 1  2  2 9 5  1 7 0  3 2 0  1 7 0  
1 4 8  R w a n d a  -  -  -  -  1 2  4  1 1  2  2 3 0  1 7 0  2 5 0  1 2 5  
1 4 9  B u r u n d i  -  -  -  -  8  2  1 3  5  2 3 0  1 7 0  2 5 0  2 5 0  
1 5 0  K e n y a  6  8  3 7 5  3 9 0  1 2  4  1 1  3  3 0 5  3 7 5  2 5 0  5 1 0  
1 5 1  M a d a g a s c a r  2  2  2 2 5  5 5 0  1 5  2  1 4  3  2 0 0  2 7 0  1 9 0  3 1 5  
1 5 2  M a l a w i  -  -  -  -  8  2  1 1  2  2 7 0  1 7 0  4 9 0  1 2 5  
1 5 3  M a u r i t i u s  2  2  1 7 5  1 7 5  5  1  5  1  2 8 5  7 5  2 9 5  1 0 0  
1 5 4  M o z a m b i q u e  4  5  3 2 0  4 0 0  1 2  2  1 6  2  2 3 0  2 5 0  4 9 0  3 4 0  
1 5 5  U g a n d a  -  -  -  -  8  2  1 1  5  2 3 0  1 7 0  5 7 5  2 5 0  
1 5 6  E t h i o p i a  -  -  -  -  8  2  1 3  5  2 3 0  1 7 0  5 7 5  1 2 5  
1 5 7  T a n z a n i a  4  7  3 2 0  5 4 0  8  4  1 3  5  2 7 0  2 5 0  5 7 5  2 5 0  
1 5 8  Z a m b i a  -  -  -  -  8  2  1 1  2  2 7 0  2 5 0  4 9 0  2 5 0  
1 5 9  Z i m b a b w e  -  -  -  -  8  2  1 1  2  2 3 0  2 5 0  4 9 0  2 5 0  
1 6 0  B o t s w a n a  -  -  -  -  8  2  7  2  2 3 0  2 5 0  4 9 0  2 5 0  
1 6 1  S o u t h  A f r i c a  4  9  2 8 5  4 5 0  8  2  7  2  3 5 5  6 5  4 0 5  1 2 5  
1 6 2  N a m i b i a  5  8  3 5 0  6 1 7  8  4  7  2  2 7 0  2 5 0  4 9 0  1 2 5  
1 6 3  A u s t r a l i a  1  2  4 0 0  4 0 0  5  1  3  1  2 8 5  6 5  2 0 0  1 7 0  
1 6 4  N e w  Z e a l a n d  2  1  3 0 0  3 0 0  5  1  5  1  2 2 0  5 0  1 7 5  5 0  
2 1 6  R e u n i o n  7  8  2 1 5  2 2 0  5  3  4  4  2 6 0  1 3 0  2 2 5  1 3 0  
2 1 9  S e y c h e l l e s  7  8  2 1 5  2 2 0  5  3  4  4  2 6 0  1 3 0  2 2 5  1 3 0  
2 2 0  C o m o r o s  8  1 0  6 3 0  6 3 0  1 5  5  1 1  2  2 6 5  1 5 0  2 6 5  1 5 0  
2 4 1  M a l d i v e s  6  8  5 0 0  5 5 0  9  4  9  4  3 7 5  2 0 0  4 6 0  2 0 0  
4 0 1  C a m e r o o n  4  6  4 2 9  6 5 1  1 7  5  2 3  9  3 7 1  2 7 5  4 3 5  3 7 8  
4 0 2  G a b o n  4  6  4 2 9  6 5 1  1 7  5  2 3  9  3 7 1  2 7 5  4 3 5  3 7 8  
4 0 4  E r i t r e a  4  5  2 9 1  3 7 0  2 5  5  2 5  7  2 7 0  4 0 0  5 7 5  4 0 0  
4 0 5  S o m a l i a  3  3  2 9 1  3 7 0  2 5  5  2 5  7  2 7 0  4 0 0  5 7 5  4 0 0  
4 0 6  S u d a n  4  5  2 9 1  3 7 0  2 5  5  2 5  7  2 7 0  4 0 0  5 7 5  4 0 0  
4 0 7  S o u t h  S u d a n  -  -  -  -  2 5  5  2 5  7  2 7 0  4 0 0  5 7 5  4 0 0  
4 0 8  D R  C o n g o  -  -  -  -  2 5  5  1 3  1 0  2 7 0  4 0 0  5 7 5  4 0 0  
4 0 9  L e s o t h o  -  -  -  -  5  2  7  2  2 3 0  6 5  2 5 0  1 2 5  
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5．Logistics Strategy in the Indo-Pacific Region 

 
5-1 Identifying Bottlenecks in Logistics Infrastructure 
 This chapter identifies bottlenecks in ports and roads (economic corridors) based 

on intense freight traffic and cross-border freight flows, as well as the results of 
the logistics model simulations performed in the previous chapter. 

 
5-1-1 Ports 
 Based on the results of comparing the freight demand forecasts and port 

capacities (Figure 5-1-1) in the previous chapter, ports are prioritized for 
development. 

 The amount and ratio of freight exceeding the capacity of each port are shown 
in Table 5-1-1 and Table 5-1-2, respectively.  

 While the port rankings slightly differ between the excess amount and excess 
rate, Dar es Salaam and Nacala should be given high priority for development, 
as they will most likely face capacity shortages.  

 

 

Figure 5-1-1: Projections of Port Freight Handling Demand, against Current and 
Planned Port Handling Capacity (reshown) 
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Table 5-1-1: Freight flow exceeding port capacity 

No Port Excess freight 
flow* (in 10,000 
TEU) 

1 Dar es Salaam +95.4 

2 Nacala +31.3 

3 Maputo -0.2 

4 Beira -14.0 

5 Djibouti -35.2 

6 Mombasa -72.4 

7 Durban -149.9 

*Excess freight flow = Port freight flow (estimate) – Port capacity 
 

Table 5-1-2: Ratio of freight exceeding port capacity 

No Port Excess ratio (%)* 

1 Nacala +125.2 

2 Dar es Salaam +79.5 

3 Maputo -2.3 

4 Djibouti -11.7 

5 Beira -18.7 

6 Mombasa -19.1 

7 Durban -26.8 

*Excess ratio = Port freight flow (estimate) / Port capacity – 1 
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5-1-2 Roads 
 Based on the present conditions of the freight road network and freight flow 

forecasts compiled in the previous chapter (Figure 5-1-2), roads are prioritized 
for development. 

 Freight flow of each economic corridor is shown in Table 5-1-3.  
 North-South Corridor has the largest freight flow, followed by Northern Corridor 

and Central Corridor. 
 Growth in freight flow is expected especially in the road sections connecting 

ports and large cities, for which steady development needs to be ensured.  
 Attention needs to be paid to railroad development, as it could affect the freight 

transport capacity. 
 
 

 

 

Figure 5-1-2: Present State of Freight Transport Road Networks and Freight Flow 
Forecas t  ( reshown)  

  



5-4 

 

Table 5-1-3: Freight Flow by Economic Corridor 

No 
Economic corridor: section 

Freight flow in 

million TEU  

(both ways) 

1 North-South Corridor: Durban-Johannesburg 1.65 – 1.28 

2 Northern Corridor: Mombasa-Nairobi 1.39 – 1.3 

3 Central Corridor: Dar es Salaam-Morogoro 1.06 – 0.97 

4 Djibouti Corridor: Djibouti-Ethiopia border 0.99 – 0.52 

5 Port Sudan Corridor (tentative name): Port Sudan-

Atbarah 

0.74 – 0.55 

Note 1: International maritime container freight flow, excluding empty containers. 
Note 2: Freight flows tend to be greater in road sections closer to ports. The figures 

in the above table indicate the largest and smallest TEUs of each section. 
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5-1-3 Intense Freight Traffic and Cross-Border Freight Flows 
 Figure 5-1-3 shows the distribution of locations with intense freight traffic, 

superimposed on Figure 5-1-2, which shows freight flow forecast. The Figure 
indicates greater freight demand in inland locations. 

 Freight flows of cross-border points are shown in Table 5-1-4. 
 The Galafi Ethiopia-Djibouti border has the largest freight flow, followed by the 

Gatuna Rwanda-Uganda border and the Bukavu-Rusizi DR Congo-Rwanda 
border. 

 Support for the establishment of OSBPs between countries will be key to 
reducing the cost of inland transportation in the region, thereby enhancing the 
competitiveness of the local products. 

 
 

 

Figure 5-1-3: Freight-Volume/Flow Forecast of Locations with Intense Freight 
Traffic (reshown) 

  

< 50,000

50,000 – 500,000

500,000 – 2,000,000

Container Cargo Flow (TEU)

< 50,000
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100,000 – 500,000

Container Cargo Generation
(TEU)

500,000 – 1,000,000
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Table 5-1-4: Freight flows at border-crossing points 

No Border-crossing point 
Freight flow TEU* 

(both ways) 

1 Ethiopia-Djibouti: 

Galafi border 
54,0000 

2 Rwanda-Uganda: 

Gatuna 
20,0000 

3 D.R. Congo-Rwanda: 

Bukavu-Rusizi border 
110,000 

4 Uganda-Kenya:  

Tororo-Malaba border 
80,000 

5 D.R. Congo-Uganda: 

Kasindi Mpondwe border 
70,000 

6 Tanzania-Zambia:  

Nakonde border 
60,000 

7 Rwanda-Tanzania: 

Rusumo border 
60,000 

8 Tanzania-Kenya: 

Namanga border 
50,000 

*International maritime container freight flow, excluding empty containers.  
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5-2 Review of Findings and Formulation of Logistics Infrastructure Strategy  
5-2-1 Challenges of Logistics Infrastructure Indicated from the Study 

(1) Facilitation of Integrated Development of Economic Corridors and OSBPs for 
Sustainable Growth 

 As explained in 4-5-2 (2), the calculation results of the logistics model suggest 
that physical measure of developing economic corridor while providing 
institutional measure of developing OSBPs to improve custom procedures would 
contribute to reducing the average land freight transport cost for coastal 
countries and inland countries by 12% and18% respectively. Thus, it was implied 
that the impact on trade cost reduction would be higher in inland countries. 

 In order to further facilitate growth of the inland countries, it is important to take 
wholistic approach, that is, to promote development and improvement of port 
facilities in coastal countries, while at the same time enhance connectivity 
through economic corridor development and OSBP facilitation. 

 

(2) Formulation of Ports Development Strategy with regards to Hinterland 
Connectivity 

 As explained in 4-5-2 (3), the analysis of ports with high economic benefits from 
international import/ export of maritime container freight in the East African 
region indicated that the development of economic corridors and trade 
facilitation by OSBP can diversify the port selections. In particular, the major 
ports such as Mombasa, Dar es Salaam, Beira, Durban also transport freights to 
several inland countries and plays an important role in the economic 
development of these regions. 

 In order to formulate a port development strategy in the future, it is important to 
consider the changes in the transport network in the hinterland and also the 
freight transport demand of inland regions and countries that result from the 
development of economic corridors and the facilitation of OSBP. 

 

(3) Facilitation of proportionate infrastructure development with regards to the 
future growth of freight demand 

 As explained in 4-5-2 (4), the integrated analysis of freight flow by transport 
route in the eastern African region and the road condition as of 2009 indicated 
by PIDA showed that it is imperative to have develop and maintain the road 
conditions to a sufficient level, especially for the roads with poor conditions and 
huge freight transport demand. 

 In addition, the results of freight transportation demand forecasts in the eastern 
African region and network allocations indicated that there were ports with 
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sufficient planned capacities for future demands and ports with insufficient 
capacities (such as Dar es Salaam and Nacala). Furthermore, as outlined in 
section 5-1, the infrastructures that should be developed with priority were 
identified. 

 In order to achieve sustainable economic growth in the eastern African region, it 
is important to fully consider the freight demand in the hinterland, as well as to 
develop ports in the surrounding area with considerations into the development 
plans of transport infrastructure in the hinterland. 

 

 

5-2-2 Recommendations for JICA’s Development Assistance Policy and 
Opportunity 
 In view of the findings of the previous section, the strategy for logistics 

infrastructure projects (JICA’s development assistance policy and opportunity) 
consists of the following: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

① Promote the infrastructure development and institutional 
improvement for ports and inland logistics facilities 

②  Formulate port strategies considering hinterland connectivity 

③  Consider measures to improve cargo handling efficiency and expansion 

for ports where capacity gap is expected 

(Specific Examples) 
Development of transportation infrastructures (roads, railways, etc.) and 
One Stop Border Post (OSBP) in economic corridors, development of 
Special Economic Zones and inland Free Trade Zones, facilitation of 
customs clearance operations, etc. 

(Specific Examples) 
Formulation of a national / regional level port development master plan and 
development plans and individual port development plans based on freight 
demand and connectivity in the hinterland and other neighboring countries. 
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