


Note: In this study, the work for Master Plan Formulation and Pre-Feasibility Study was completed at the end
of 2012 and a Draft Final Report was issued. This final report incorporates comments on the draft final report
received from various concerned parties. In accordance with Tanzanian Laws, the process of Strategic
Environmental Assessment (SEA) was carried out after the issuance of the Draft Final Report in order to
allow for the study to be officially recognized as a Master Plan. The results of the one year SEA have been
incorporated in this report. The report contains data and information available at the end of 2012 and does
not reflect changes which have taken place since then, except for notable issues and those related to the SEA.
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Chapter 1  Transport Network and Demand, Current and
Future

1.1 Existing and Future Network

In this study, the expansion and strengthening of the transport network was considered with
regard to all modes and in various parts of the country. Figure 1.1 shows the existing network
and Figure 1.2 shows the future network including the projects considered in this study. As
shown later in this report, not all of the projects were deemed implementable within the time
horizon of this Master Plan study (i.e., up to 2030).
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Figure 1.1: Tanzania Transport Network 2010
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Figure 1.2: Future Network

Table 1.1 summarizes the changes between the existing transport network and the future
network.
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Table 1.1: Summary of Transport Network Changes, Existing and Future

Road Network

Unit: km
Existing Future
Paved Trunk Road 5,637 12,197
Unpaved Trunk Road 6,660 0
Paved Regional and new road - 9,584
Expressway
Dar es Salaam—Bagamoyo - 40
Dar es Salaam—Dodoma - 445
Railway
Unit: km
Existing Future
Tanzania Railway Limited (TRL)
Dar es Salaam-Tabora 840 840
Tabora—Kigoma 411 411
Tabora—Mwanza 378 378
Mpanda—Kaliua 210 210
Ruvu.J-Mruazi 155
Tanga—Arusha 438
Kilosa—Kidatu 108
TRL new Construction Lines
Isaka—Kigali 424
Mtwara—Mbamba Bay 705
Arusha—Musoma 459
Tanzania Zambia Railway Authority (TAZARA)
Dar es Salaam-Tunduma 975 975

Major Airports

Existing

Future

Julius Nyerere International Airport

Julius Nyerere International Airport

Kilimanjaro International Airport

Kilimanjaro International Airport

Mwanza Airport

Mwanza Airport

Kigoma Airport

Mtwara Airport

Songwe Airport

Bagamoyo Airport

Major Lake Ports

Existing

Future

Lake Victoria

Mwanza North

Mwanza North

Mwanza South

Mwanza South

Bukoba Bukoba
Kemondo Bay Kemondo Bay
Musoma Musoma
Nansio Nansio
Mwaloni Mwaloni

Lake Tanganyika Kigoma Kigoma
Kasanga Kasanga

Lake Nyasa Kiwira/ltungi Kiwira/ltungi
Mbamba Bay Mbamba Bay
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Seaports
Existing Future
Tanga Tanga
Dar Es Salaam Dar Es Salaam
Mtwara Mtwara
Bagamoyo
Pipelines
Unit: km
Existing Future
TAZAMA Pipeline Dar Es Salaam—Zambia Border 888 888
Songo-Songo Gas Pipeline Songo-Songo—Somanga Funga 25 25
Somanga Funga—Ubungo 207 207
Mtwara Riser Site—_Mtwara 28 28
Mnasi Bay—Riser Site 5 5
New Line Da Es Salaam-Tanga 216
Tanga—Kenya Border 52

1.2 Summary of Existing Demand
1.2.1  Freight Movement at Borders

Using data extracted from the Automated System for Customs Data (ASYCUDA) obtained from
the Tanzania Revenue Authority (TRA), the freight flow volume of Tanzania was analyzed at
frontier customs offices.

(1) Trade Throughput

Table 1.2 summarizes trade throughput of freight at major borders, while Figure 1.3 illustrates
the shares of import, export, inbound transit and outbound transit at the borders excluding Dar es
Salaam.

According to these numbers, it is apparent that Dar es Salaam (mainly the seaport) is the trade
hub of Tanzania, handling more than 89% of import volume and 43% of the export volume. The
second busiest border crossing point is Tunduma, where huge volumes of transit cargo to/from
Southern Africa are handled. In terms of imports, the second largest border crossing point is
Tanga, followed by two land border crossing points with Kenya (Sirari and Namanga). Besides
Dar es Salaam, relatively large export points are Namanga, Rusumo, Kabanga, and Mtwara.
Countrywide, import volume is larger than export volume, whereas in trade with neighboring
countries the volume of exports is larger than the volume of imports.
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Table 1.2: Trade Throughput by Border Crossing, 2010
Unit: 1,000 tonnes

Border Import Export !I_nrt;(:;irld .?;J;E;ltmd Total
Arusha/KIA 215 2.4 0.1 0.0 23.9
Dar es Salaam 8,048.8 893.0 1,982.9 836.5 11,761.2
Holili 48.5 47.2 0.0 0.0 95.7
Horohoro 64.6 93.3 31.4 111 200.3
Kabanga 1.6 112.3 16.0 252.2 382.1
Kasumulu 36.8 80.3 46.0 128.1 291.1
Kigoma 3.1 58.9 0.9 69.9 132.7
Mtwara 21.4 110.2 0.0 0.2 131.7
Mutukula 84.7 18.5 0.1 29.4 132.7
Mwanza 34.9 39.4 0.0 35.3 109.5
Namanga 105.0 223.2 45.1 44.8 418.1
Rusumo 1.7 169.3 8.9 390.0 569.9
Sirari 137.2 59.0 3.0 0.0 199.3
Tanga 299.0 72.9 0.1 0.1 372.1
Tunduma 59.8 86.0 647.1 796.4 1,589.3
Others 35 3.3 0.7 188.5 196.0
Total 8,972.0 2,069.1 2,782.2 2,782.2 16,605.6

Source: Analyzed by JICA Study Team based on ASYCUDA data from TRA
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Figure 1.3: Trade Throughput by Border Crossing (excluding Dar es Salaam)
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(2) Share by Commodity

A breakdown of transported commaodities is summarized in Figures 1.4 and 1.5 by major border
crossing point. Fuel is the leading import item (43% of total), followed by vegetable products
(19%). Some frontier customs offices specialize in clearing a few categories of commodities,
e.g., fuel in Dar es Salaam, mineral products in Horohoro and Tanga, vegetable products in
Mwanza. Other offices such as Holili, Namanga, and Sirari deal with a variety of import
commodities.

The leading export commodities are vegetable products (33%), mineral products (17%), and
foodstuffs (15%). In terms of destination countries, mineral exports account for the largest share
at Holili, Kabanga, Kasumulu, and Kigoma, wood products the largest share at Horohoro, and
foodstuffs the largest share at Mutukula.
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Figure 1.4: Share of Import Commodities by Border Crossing, 2010
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Movement by Railways

Figure 1.6 shows the annual trend of freight hauled by the Tanzania Zambia Railway Authority

(TAZARA) from

1995 to 2008. It shows a slightly decreasing trend in the range of

500,000-700,000 tonnes with a peak volume of 660,000 in 1996.

Annual Railway Freight Performance (TAZARA)
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rce: TAZARA, Report published by Ministry of Infrastructure Development, 2009
Figure 1.6: Annual Performance Trends of TAZARA
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Figure 1.7 and 1.8 illustrate major cargo flows handled by TAZARA for inbound and outbound
flows, respectively. This figures summarize records of major flows in the cargo
origin-destination (OD) database and Tanzania Ports Authority (TPA) statistics in 2010. For
inbound flows, the largest volume is from Dar es Salaam to Zambia (138,000 tonnes), followed
by the volume from Dar es Salaam to Malawi (58,000 tonnes). The largest volume of outbound
flows transported by TAZARA is the traffic from Zambia to Dar es Salaam.

" toZambia "
i % to Malawi Unit: 1,000 tonfyear

]

e

Figure 1.7: Major Inbound Flows of TAZARA, 2010

R /| j

Figure 1.8: Major Outbound Flow of TAZARA, 2010

Table 1.3 shows the commodity share of the major flows illustrated in the figures above. Fuel
and general cargo are the major commaodities in the inbound flows going to Mbeya and Zambia.
The major commodities hauled by TAZARA in the outbound flows is mineral products (e.g.,
copper and zinc).
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Table 1.3: Type of Commodity by Origin and Destination, 2010

Origin Destination Major Commodity
Dar es Salaam Mbeya Mining (26%), Fuel (40%), Industrial (34%)
Dar es Salaam Zambia Fuel (25%), General Cargo (75%)

Zambia Dar es Salaam Mining (100%)
Zambia Mbeya Mining (100%)
DRC Dar es Salaam Mining (100%)

Source: Compiled by the JICA Study Team based on station OD statistics obtained from TAZARA

(2) TRL

Figure 1.9 illustrates the annual trend of freight handled by the Tanzania Railway Limited (TRL)
from 1995 to 2008. As seen in the figure, the performance of TRL railway exhibited a
decreasing trend from 1995 to 1998, followed by a rebound until 2003 when 1.4 million tonnes
were carried. After the peak years of 2002 and 2003, however, freight volume declined sharply,
reaching only about 500,000 tonnes in 2008.
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Source: TRL, Report published by Ministry of Infrastructure Development, 2009
Figure 1.9: Trend of Annual Performance for TRL

Figure 1.10 illustrates the major flows of freight transported by TRL in 2009, while Table 1.4
shows their commodity share. This analysis was based on detailed performace statistics obtained
from TRL. The major flows are the inbound ones, from Dar es Salaam to inland areas, which
accounted for more than 75% of the total in 2009. These flows mainly were in three directions:
to Kigoma (111,000 tonnes), to Mwanza (110,000 tonnes) and to Isaka (62,000 tonnes).

As for the commodity share of these flows, general cargo and fuel are largest for Kigoma and

Isaka, while agricultural goods, such as wheat, sugar, and maize, also represent high shares, as
shown in Table 1.4.
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Figure 1.10: Major Freight Flow by TRL, 2009

Table 1.4: Types of Commodities by Origin and Destination, 2009

Origin Destination Major Commodity

Dar es Salaam Isaka Agriculture (17), Fuel (36), Gen. Cargo (47)

Dar es Salaam Kigoma Agriculture (12), Fuel (15), Industrial (11), G. Cargo (61)
Dar es Salaam Mwanza Agriculture (85), Fuel (4), Industrial (4), G. Cargo (7)
Dodoma Kigoma Agriculture (15), Processed agriculture (12), G. Cargo (73)
Mpanda Dodoma Agriculture (100)

Note: Numbers in parentheses are percentages.
Source: Compiled by the JICA Study Team based on station OD statistics obtained from TRL

1.3
131

An OD table was developed as shown in Figure 1.11. The table consists of four parts: (i)
inter-regional freight, which is domestic movement inside Tanzania; (ii) export trade from
Tanzania; (iii) import trade to Tanzania; and (iv) trade among the rest of countries and areas.
The fourth part includes trade among the neighboring countries of Tanzania and between the
neighboring countries and other countries. Of the fourth part, some trade, for example, Burundi
exports to the Middle East, may possibly be transported along a corridor inside Tanzania. This
type of trade was estimated, while the trade with other countries that has no possibility to be
transported inside Tanzania was not estimated.

Transport Demand Forecast

General

In order to develop an existing OD table representing freight movement between two countries,
statistical data of trade volume by type of commodity was obtained the from United Nations
Commodity Trade Statistics Database (UN Comtrade). After compiling this data in the format of
an OD table between two countries, the part that represents imports to and exports from
Tanzania were distributed to regions for domestic traffic. The part of other countries was
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aggregated into other areas including Asia, the Middle East, and Europe. This distribution was
made by taking regional ratios of variables such as population and gross regional domestic
product into consideration.

Domestic

Neighboring Countries

Other Area

Arusha | DES

Dodoma

Tanga | Burundi

DRC | Kenya

Zambia

Other

Africa Asia

Middle
East

Europe

Others

JeuoneN
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Tanga

SaLUN0D
BunoqybiaN

Burundi

DRC

Kenya

Zambia

ealy 1ay10

Other
Africa

Asia

Middle
East

Europe

Others

Figure 1.11: Form of OD Table

The structure of zones used for OD formulation is shown in Table 1.5. There were 21 zones
representing each region of the Tanzania mainland, 8 zones for the neighboring countries, and 5
zones for countries in the rest of the world. In total, the OD table consists of 34 zones.

Table 1.5: Zone Table

Zone No. Zone No.

1 Arusha 22 Burundi

2 Dar es Salaam 23 DRC

3 Dodoma 24 Kenya

4 Iringa Neighboring 25 Malawi

5 Kagera Countries 26 Mozambique

6 Kigoma 27 Rwanda

7 Kilimanjaro 28 Uganda

8 Lindi 29 Zambia

9 Manyara 30 Other Africa

. 10 Mara 31 Asia

Domestic 11 Mbeya Other Area 32 Middle East

12 Morongo 33 Europe

13 Mtwara 34 Others

14 Mwanza

15 Pwani

16 Rukwa

17 Ruvuma

18 Shinyanga

19 Singida

20 Tabora

21 Tanga

Source: JICA Study Team
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1.3.2 International Trade
(1) Methodology

Statistics on import and export trade reported by the trade authority of major countries around
the world has been compiled in the UN Comtrade database, which consists of information for
freight that is transported between the two countries and expressed both in terms of value (USD)
and volume (tonnes). In this study, by picking up necessary data from this database and
compiling them, an OD table was created representing current trade among Tanzania,
neighbouring countries, and other areas according to the form previously described.

Subsequently, this compiled OD table representing the trade between countries was converted
into an OD table of trade volume in terms of weight. For this conversion, the ratio of value and
weight by type of commodity, which can be calculated based on information in the database,
was used. However, the more detailed the calculation of the ratios by commodity, the less stable
the ratios. Therefore, the ratios were calculated by the following integrated categories of type of
commodity (Table 1.6), which were determined by taking the possibility of containerization and
industrial structure into account.

Table 1.6: Categories of Integrated Commodity

No. Category
1 Agricultural products
Mineral products
Fuel/petroleum
Agricultural processed products
Industrial products
6 Transportation
Source: JICA Study Team

a|bhlw|in

(2) Existing Demand

The estimated OD tables of current bilateral trade (using 2010 figures) in monetary value and in
transport volume are shown in Table 1.7 and 1.8, respectively. In these tables, figures of trade
with other areas are expressed in an integrated zone named “Others”.

According to these tables, Tanzania’s exports are estimated at USD 4.1 billion with a total
export volume estimated at 2.4 million tonnes. For import trade, the total value is estimated at
USD 8 billion and the volume at 11.4 million tonnes.

Table 1.7: Bilateral Trade in 2010
Unit: USD million

Mozam-

Country Tanzania | Burundi | DRC | Kenya | Malawi | bique Rwanda | Uganda | Zambia | Others | Total
Tanzania 0 56 156 325 46 19 117 60 60 3,211 4,051
Burundi 1 0 16 25 0 0 8 12 0 213 276
DRC 1 1 0 17 0 0 0 12 1,471 4,174 5,677
Kenya 275 56 148 0 90 6 141 1,119 68 3,265 | 5,169
Malawi 12 0 1 22 0 25 2 2 45 957 1,066
Mozambique 19 1 0 4 50 0 0 1 2 2,166 2,243
Rwanda 1 6 17 46 0 0 0 13 0 177 261
Uganda 18 57 184 210 0 2 173 0 1 974 1,619
Zambia 31 69 326 36 184 3 3 1 0 6,546 | 7,200
Others 7,654 586 | 3,459 | 11,408 1,803 3,509 668 3,444 3,672

Total 8,013 833 | 4,308 | 12,093 2,173 3,564 1,112 4,664 5,321 27,562

Source: JICA Study Team
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Table 1.8: Estimated Transport Volume in 2010
Unit: 1,000 tonnes

Mozam-
Country Tanzania| Burundi | DRC | Kenya | Malawi | bique Rwanda | Uganda | Zambia | Others | Total
Tanzania 0 216 152 535 84 8 131 119 54 1,119 2,420
Burundi 2 0 6 10 0 0 5 20 0 37 80
DRC 2 1 0 7 0 0 0 8 472 2,259 2,749
Kenya 329 31 135 0 43 5 133 2,075 32 1,878 | 4,662
Malawi 48 0 2 27 0 16 1 20 80 930 1,124
Mozambique 97 1 0 28 114 0 0 0 3 1,355 | 1,598
Rwanda 3 13 28 66 0 0 0 28 0 61 200
Uganda 39 63 718 445 0 0 671 0 4 690 | 2,630
Zambia 32 97 787 15 332 1 3 0 0 1,669 | 2,936
Others 10,828 364 | 3,070 | 11,827 1,685 3,913 456 4,515 5,050
Total 11,381 786 | 4,898 | 12,960 2,258 3,944 1,399 6,785 5,695 18,397
Source: JICA Study Team
(3) Future Demand

A future OD table was estimated based on the existing OD tables estimated in the previous
section. Trade volume tends to be is correlated with indicators of socio-economic activity. In this
section, elasticity, which is obtained by analyzing the relation between the growth of trade and
GDP of each country, will be used to estimate the volume of future trade. The estimates were
prepared for two scenarios, one with a conservative (i.e., low) growth rate and another with
target growth rate. The GDP growth ratio of each country was assumed to be 5.0% for the
former scenario. Tanzania’s GDP growth rate was assumed to be 8.0% and the GDP growth
estimated by the International Monetary Fund (IMF) was applied for other countries in the latter
scenario. However, the GDP growth rate of Burundi was estimated as 4.5% in both scenarios,
using the rate employed in the JICA-assisted Burundi ports master plan study. The parameters
assumed for both scenarios are shown in Tables 1.9 and 1.10.

Table 1.9: Conservative Growth Rate Parameters (2030)

GDP Import Export

Growth
Country Rate (%) Elasticity Growth Elasticity Growth
Tanzania 5.0 1.77 4.69 1.74 4.61
Burundi 4.5 1.50 3.62 1.50 3.62
DRC 5.0 1.50 4.00 1.50 4.00
Kenya 5.0 1.66 441 1.21 3.22
Malawi 5.0 1.31 3.49 1.52 4.02
Mozambique 5.0 1.04 2.77 0.91 241
Rwanda 5.0 1.50 3.98 131 3.48
Uganda 5.0 1.54 4.09 1.35 3.59
Zambia 5.0 1.52 4.04 1.50 3.98

Source: JICA Study Team
Table 1.10: Target Growth Rate Parameters (2030)
GDP Import Export

Growth Estimated Estimated
Country Rate (%) Elasticity Growth Elasticity Growth
Tanzania 8.0 1.77 8.24 1.74 8.09
Burundi 45 1.50 3.62 1.50 3.62
DRC 6.5 1.50 5.28 1.50 5.28
Kenya 6.5 1.66 5.87 1.21 4.29
Malawi 5.5 1.31 3.85 1.52 4.44
Mozambique 7.8 1.04 4.67 0.91 4.05
Rwanda 6.0 1.50 4.81 131 4.20
Uganda 6.7 1.54 5.64 1.35 4.95
Zambia 7.6 1.52 6.63 1.50 6.53

Source: JICA Study Team
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The future OD tables estimated by using the parameters shown above are displayed in Tables
1.11 to 1.14. Future OD tables estimated for 2020 and 2025 using the same method are indicated
in the appendix.

Table 1.11: Estimated Bilateral Trade in 2030 (Conservative Growth Rate)

Unit: USD million

Mozam-
Country Tanzania | Burundi | DRC Kenya | Malawi | bique Rwanda | Uganda | Zambia | Others | Total
Tanzania 0 294 929 2,217 | 244 81 674 383 347 13,455 | 18,625
Burundi 3 0 75 137 0 0 35 59 0 690 997
DRC 7 6 0 101 0 0 0 69 7,341 15,183 | 22,708
Kenya 1,318 190 570 0 308 17 525 4,605 252 8,856 | 16,642
Malawi 83 0 5 136 0 102 9 11 241 3,703 | 4,291
Mozambique | 80 2 0 15 149 0 0 3 8 5139 | 5,397
Rwanda 7 21 73 220 0 0 0 60 2 521 904
Uganda 95 216 788 1,028 [0 5 716 0 3 2,934 | 5,785
Zambia 209 333 1,782 | 228 889 14 18 6 0 25,145 | 28,624
Others 35,784 1,949 13,002 | 49,246 | 5,990 9,656 2,445 13,878 | 13,321
Total 37,588 3,012 17,224 | 53,326 | 7,580 9,875 4,422 19,074 | 21,515 103,973

Source: JICA Study Team

Table 1.12: Estimated Transport Volume in 2030 (Conservative Growth Rate)
Unit: 1,000 tonnes

Mozam-
Country Tanzania| Burundi| DRC Kenya | Malawi | bique Rwanda | Uganda | Zambia | Others | Total
Tanzania 0 1,134 905 3,655 | 444 37 755 757 312 4,690 12,688
Burundi 13 0 27 55 0 0 22 97 0 118 333
DRC 13 5 0 39 0 0 0 46 2,354 8,218 10,674
Kenya 1,574 106 520 0 147 14 493 8,543 119 5,094 16,611
Malawi 331 0 10 167 0 64 6 119 427 3,598 4,722
Mozambique| 408 1 0 109 341 0 0 0 9 3,216 4,083
Rwanda 16 49 115 318 0 0 0 126 0 180 805
Uganda 207 236 3,068 [218 |0 1 2,772 0 15 2,078 10,563
Zambia 216 469 4,302 | 92 1,606 3 14 1 0 6,410 13,113
Others 50,622 | 1,210 11,541 | 51,053 | 5,597 10,769 1,671 18,193 | 18,319 | 0
Total 53,400 | 3,210 20,488 | 57,673 | 8,137 10,887 5,734 27,882 | 21,557 73,594

Source: JICA Study Team

Table 1.13: Estimated Bilateral Trade in 2030 (Target Growth Rate)

Unit: USD million
Mozam-

Country Tanzania| Burundi| DRC Kenya | Malawi | bique Rwanda | Uganda | Zambia | Others | Total
Tanzania 0 321 1,329 3,166 291 146 900 592 671 25,287 | 32,703
Burundi 4 0 62 110 0 0 27 52 0 743 997
DRC 10 5 0 101 0 0 0 74 9,884 19,883 | 29,956
Kenya 1,914 159 625 0 282 24 539 5,463 375 12,766 | 22,147
Malawi 93 0 4 115 0 109 7 10 275 4,120 4,734
Mozambiqugq 138 2 0 20 160 0 0 4 14 8,751 9,089
Rwanda 10 16 74 224 0 0 0 66 3 699 1,092
Uganda 151 198 946 1230 |0 8 804 0 5 4,621 7,964
Zambia 357 327 2,297 | 293 954 23 22 8 0 42,648 | 46,930
Others 63,353 1,983 17,382 | 65,731 | 6,675 16,322 3,045 20,023 | 24,059
Total 66,029 3,012 22,719 | 70,990 | 8,363 16,632 5,344 26,293 35,285 155,611

Source: JICA Study Team
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Table 1.14: Estimated Transport Volume in 2030 (Target Growth Rate)
Unit: 1,000 tonnes

Mozam-
Country Tanzania | Burundi | DRC Kenya | Malawi | bique Rwanda | Uganda | Zambia | Others | Total
Tanzania 0 1,237 1,293 | 5218 | 529 66 1,008 1,170 604 8,814 | 19,939
Burundi 14 0 22 45 0 0 17 86 0 127 312
DRC 17 4 0 38 0 0 0 49 3,170 10,761 | 14,040
Kenya 2,286 89 571 0 134 19 506 10,135 | 177 7,343 | 21,262
Malawi 371 0 8 141 0 68 5 109 488 4,002 | 5,192
Mozambique | 700 1 0 140 368 0 0 0 15 5476 | 6,700
Rwanda 22 38 118 324 0 0 0 139 0 242 882
Uganda 328 216 3682 | 2616 |0 2 3,114 0 25 3,274 | 13,257
Zambia 369 461 5546 | 118 1,725 5 17 1 0 10,872 | 19,114
Others 89,622 1,231 15,428 | 68,142 | 6,238 18,203 2,081 26,248 | 33,086 | O
Total 93,728 3,277 26,668 | 76,784 | 8,995 18,363 6,748 37,939 | 37,565 100,699

Source: JICA Study Team

1.3.3 Domestic Transport
(1) Methodology

An OD table of domestic freight representing cargo movement between regions in the Tanzania
mainland was prepared based on the results of the roadside OD interview survey conducted by
the JICA Study Team in 2011. The processing of the results to develop the OD table is shown in
Figure 1.12 and the explanation is provided below.

First, the answers for origins and destinations were coded with zone numbers. The principal
information in the interviews, such as type of vehicle, type of commodity, tare, payload, and
origin and destination, were checked and validated. If there was incorrect information in some
data, the data were rechecked against the original information on the survey sheets and errors
corrected. The validated data was expanded based on total traffic observed by TANROADS to
represent the total volume of average annual daily traffic (AADT) on the road sections along
which the survey was conducted. Possibly duplicated survey data was removed. Finally, the
expanded traffic volume was aggregated by zone to develop the OD table.

Zone Coding

Data Check

Expansion of Samples

Development of OD
Matrix

Figure 1.12: Processing for OD Table Formation
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(2) Existing Domestic Transport

The OD table for domestic freight movement developed with the above-mentioned procedure is
shown in Table 1.15. The OD interview survey was conducted in 2011. However, the OD table
was established for 2010 for consistency with the base year of the bilateral OD tables.
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Table 1.15: Estimated Transport Volume in 2010

Unit: 1,000 tonnes

= = =}
: = S E | B 3 = | & | 5| 8 S E % 5
Arusha 149 1,042 0 93 5 88 699 0 133 0 90 29 8 143 0 45 0 13 56 1 508 3,102
DSM 1,466 35 | 1,023 273 435 473 376 108 131 97 992 166 127 2,242 7 0 569 | 1,364 305 | 383 237 10,809
Dodoma 137 569 33 28 90 0 195 0 0 0 23 4 0 0 0 4 0 0 0 1,083
Iringa 117 1,360 85 35 87 0 49 0 0 118 0 54 0 187 0 32 20 275 0 2 0 2,421
Kagera 0 189 67 0 0 0 0 0 0 15 0 0 0 133 0 0 10 94 0 0 0 508
Kigoma 5 276 0 1 0 73 0 0 0 0 0 67 0 1 0 18 0 0 441
Kilimanjaro 53 654 0 41 2 0 72 0 62 0 14 80 0 39 10 0 0 0 190 0 135 1,352
Lindi 0 88 0 0 0 0 11 0 0 26 0 0 0 21 22 0 0 0 168
Manyara 71 277 0 0 0 0 164 0 0 0 0 0 0 0 0 0 0 0 10 0 0 522
Mara 0 187 0 34 0 0 0 0 0 2 15 0 0 119 0 0 8 16 10 14 0 405
Mbeya 411 1,705 243 0 0 0 55 0 5 295 37 7 130 0 0 91 9 0 23 65 3,076
Morongo 33 295 22 21 0 0 26 0 15 0 0 0 0 102 0 0 0 99 0 60 41 714
Mtwara 0 141 0 0 0 0 0 23 0 0 0 44 0 0 0 11 0 0 0 0 225
Mwanza 223 1,427 21 7 235 85 0 0 0 175 61 73 15 8 0 46 21 203 0 185 46 2,831
Pwani 0 26 33 0 56 0 0 0 0 0 0 39 0 0 8 0 0 0 0 0 38 200
Rukwa 87 62 0 0 0 0 0 0 17 0 0 0 0 0 0 166
Ruvuma 26 125 111 11 0 0 9 21 0 15 16 60 45 0 0 20 91 0 0 0 0 550
Shinyanga 199 575 0 2 5 0 0 0 125 0 31 0 97 0 0 22 223 9 0 15 1,303
Singida 35 571 0 7 0 0 15 0 0 0 3 0 0 73 0 0 0 58 23 27 0 812
Tabora 0 15 51 0 0 5 3 0 0 0 0 252 0 84 0 0 0 6 0 148 0 564
Tanga 486 658 478 166 41 304 378 8 0 9 20 0 350 41 0 2 39 4 0 0 2,984
Total 3,498 | 10,277 | 2,167 719 956 | 1,028 2,041 163 349 552 | 1,495 887 276 3,774 66 144 870 | 2,439 607 843 1,085 34,236

Source: JICA Study Team
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(3) Future Domestic Transport

Models were developed for forecasting the future regional freight movement OD table based on
the OD table developed in the previous section, as follows. First, the relationship between the
freight volume produced and attracted by each zone (region) and regional economic indicators
such as population and GRDP was analyzed. The results are shown in Figure 1.13 with the left
graph showing the relationship between the production/attraction and population, and the right
graph, that with GRDP, which has a strong relationship with the generation and attraction of
freight volume.

Populaton and Freight by Region GRDP and Freight by Region
12,000 12,000
* *
10,000 = 10,000 =
S s S womw
= =
= 600 . ) = 6000 . )
= + Giencralivn = # Gieneralion
£ . £ .
IR = -  Attraction £ i - - ® Attraction
= LIS, . = - .
2,000 i - 2,000 o
* + oty B *
o [T ﬂ L r : 0 :" :-':. ==
n 1 2000 a6 4600 HA0o n 1.000 70001 000 g
Population GRDP (US% millive)

Figure 1.13: Relationship between Generation/Attraction
and Regional Socio-Economic Indicators

The following equations representing the models with the greatest explanatory power to
estimate the future freight production and attraction of each zone were employed after the
analysis above.

P 3.1368 x, 1350 (r2=0.83)
A, 3.0339 x; 1252 (r2=0.86)

]

Where, P.: Production of freight from i zone (‘000 ton)
Aj . Attraction of freight to j zone (‘000 ton)
X;: GRDP of i zone (USD million)

The future freight production and attraction of each zone was estimated by inputting the future
GRDP of each zone into the above models. Then, in order to estimate the element of the OD
table, the Fratar method, which is a technique for distributing production and attraction in
accordance with the rates of existing distribution pattern and balancing the total production and
attraction, was used.

In addition, the estimation of regional GRDP, which is necessary for this task, was carried out
as follows. First, per capita GRDP by region was calculated by dividing GRDP by the
population of each region in 2002, the year when the last population census was conducted. It
was assumed that the resulting figures will be same in the future as at present so that the current
and future GRDP by region can be estimated by multiplying per capita GRDP with the current
and future population of each region. The estimated current and future GRDP by region is
shown in Table 1.16.
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Table 1.16: Estimates of Present and Future GRDP by Region
Unit: USD million

2030
Target Conservative
Region 2010 Growth Rate  Growth Rate
Arusha 922 4,261 2,470
Dar es Salaam 3,463 22,064 12,789
Dodoma 686 2,973 1,723
Iringa 1,108 4,881 2,829
Kagera 730 3,088 1,790
Kigoma 480 2,077 1,204
Kilimanjaro 809 3,612 2,094
Lindi 406 1,779 1,031
Manyara 627 2,725 1,580
Mara 661 2,925 1,695
Mbeya 1,151 5,127 2,972
Morogoro 963 4,386 2,542
Mtwara 766 3,409 1,976
Mwanza 1,945 8,667 5,024
Pwani 400 1,786 1,035
Rukwa 641 2,827 1,639
Ruvuma 622 2,719 1,576
Shinyanga 1,519 6,497 3,766
Singida 510 2,216 1,284
Tabora 670 2,906 1,684
Tanga 873 3,863 2,239
Total 19,955 94,791 54,942

Source: JICA Study Team

Desire lines drawn with the estimated OD tables are illustrated in Figure 1.14 for 2010 and
Figure 1.15 for 2030, and the OD table estimated with the conservative growth rate is shown in
Table 1.17 and that with target growth rate in Table 1.18. In the OD table, the name of regions
in the left column indicates the origin and the name on the top row indicates the destination of
the freight movement.

According to the tables, the zone having the biggest freight production and attraction is Dar es
Salaam, accounting for 20 million tonnes in 2010, 80 million tonnes in 2030 with the
conservative growth rate, and 138 million tonnes in 2030, which is about seven times than the
current value, with the target growth rate. The second biggest is Mwanza, whose freight
production and attraction volume is about one-third of Dar es Salaam’s. In addition to these
areas, the Sinyanga, Arusha, and Mbeya regions may register large increases in freight volume
in 2030.

Therefore, freight distribution can be estimated to register big increases between zones/regions.
Especially, freight volume in 2030 between Dar es Salaam and the Mwanza region becomes
12.1 million tonnes with the conservative growth rate and 20.5 million tonnes with the target
growth rate, compared to 3.6 million tonnes in 2010.
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Legend
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00 2500

Unit: 1,000 ton/year

Figure 1.14: Freight Movement between Regions in 2010

Conservative Growth Rate Target Growth Rate

Figure 1.15: Freight Movement between Regions in 2030
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Table 1.17: Estimated Transport Volume in 2030 (Conservative Growth Rate)

Unit: 1,000 tonnes

Destination = < E)
® 2 ® = 5 3 2 3 s B > 2 = ® “’

Origin
Arusha 175 1,858 0 469 11 175 1,315 0 852 0 260 79 44 262 0 622 0 24 163 2| 1,646 7,956
DSM 2,931 106 2,504 2,344 1,753 1,596 1,205 920 1,435 508 4,886 767 1,148 7,018 220 0 2,170 4,292 1,531 1,424| 1,307 40,064
Dodoma 341| 2,173 99 297 452 0 776 0 0 0 0 136 42 0 0 0 17 0 0 0 0 4,334
Iringa 213| 3,788 190 276 319 0 143 0 0 562 0 230 0 535 0 694 71 791 0 8 0 7,820
Kagera o| 1412 398 0 0 0 0 0 o| 189 0 0 o| 1,013 0 0 95| 723 0 0 0| 3831
Kigoma 18| 1,647 0 11 0 481 0 0 0 0 0 0 0 412 0 28 0 114 0 0 0 2,711
Kilimanjaro 96| 1,790 0 319 7 0 209 0 609 0 61 330 0 109 315 0 0 0 859 0 675 5,379
Lindi 0 787 0 0 0 0 0 258 0 0 0 642 0 0 0 237 206 0 0 2,131
Manyara 318| 1,912 0 0 0 o 1172 0 0 0 0 0 0 0 0 0 0 o| 108 0 0| 3510
Mara o| 1385 o| 707 0 0 0 0 of 21| 179 0 902 0 0 76| 126| 125|130 3,651
Mbeya 741 4,702 536 0 0 0 157 0 0 26| 1,305 156 58 367 0 0 312 26 0 78 323 8,788
Morongo 148 2,019 123 405 0 0 183 0 365 0 0 0 0 719 0 0 0 701 0 503 502 5,669
Mtwara 0| 1,634 0 0 0 0 0 703 0 0 0 98| 1,431 0 0 0 154 0 0 0 0 4,021
Mwanza 526 5,125 62| 69| 1115 337 0 0 o| 1078] 354 397| 161 29 o 1,277 96| 752 o] 809| 302| 12,488
Pwani 0 164 168 0 470 0 0 0 0 0 368 0 0 579 0 0 0 0 0 443 2,193
Rukwa 1,294 1,422 0 0 0 0 0 0 0 0 0 579 0 0 0 0 0 0 0 0 0 3,295
Ruvuma 69 512 369 129 0 0 38 233 0 104 109 362 524 0 0 630 464 0 0 0 0 3,543
Shinyanga 791 3,490 0 40 36 0 0 0 0| 1,297 0 281 0 603 0 0 165 1,393 87 0 163 8,348
Singida 88| 2208 of 73 0 0 62 0 0 0 16 0 0 291 0 0 0| 23| 145 128 0| 3242
Tabora 0 80 215 0 0 30 18 0 0 0 0 1,976 0 454 0 0 0 33 0 939 0 3,745
Tanga 652 1,348 784 954 111 687 811 0 61 0 28 63 0 736 932 0 5 82 15 0 0 7,269
Total 8,401| 39,563 5,449 6,093| 4,276 3,307 6,089 2,114 3,323| 3,786| 7,196 5,823| 4,050 13,451| 2,045| 3,251 3,862 9,493 3,033| 4,022| 5,364| 143,988

Source: JICA Study Team
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Table 1.18: Estimated Transport Volume in 2030 (Target Growth Rate)

Unit: 1,000 tonnes

Destination 5 9 g_ =3 g 2z g' 2 c s s = s S § g 2 2 22 2 § § g
g | 2| &8 | € |2 | S 5|12 | 2 | s |8 g g 5 |5 |z | £ |87 |8 |3 | ¢&
g 2 S - - A I L - A

Origin
Arusha 253| 2,663 o| 894 20/  301| 2,100 ol 1701 o| 485 133 79 443 o| 1171 0 41| 300 3| 2,988| 13575
DSM 4220 152| 3.981| 4443| 3086 2,727| 1912 1.694| 2,845| 851 9068 1,283| 2062 11,789| 440 o| 3817| 7105 2792 2443 2,358 69,158
Dodoma 607| 3,841 195| 694 985 0| 1518 0 0 0 0 284 94 0 0 37 0 0 0 0| 8255
Iringa 356| 6,259 350| 604| 650 o| 263 0 o 1,000 0 447 o| 1,040 o| 1,501 144 1536 0 16 o 14,257
Kagera o| 2,636 826 0 0 0 0 0 o| 416 0 0 o 2222 0 0 219| 1,584 0 0 o| 7,902
Kigoma 34| 3,090 0 27 o| 1,074 0 0 0 0 0 0 0 908 68 ol 250 0 0 0| 5,450
Ei"ma“"ar 154| 2,838 o| 673 14 0 369 o| 1347 o| 125 614 0 204| 701 0 0 o| 1,746 o| 1,357| 10142
Lindi o| 1,434 0 0 0 0 o| 603 0 0 0 o| 1462 0 0 0 534 444 0 0 o| 4477
Manyara 620 3,711 0 0 0 o| 2507 0 0 0 0 0 0 0 0 0 0 o| 266 0 o| 7,104
Mara o| 2476 o| 1,677 0 0 0 0 o 44| 415 0 o| 1,899 0 0 168| 264| 286| 279 o| 7,508
Mbeya 1,217| 7,667 970 0 0 ol 284 0 o 49| 2,748 299| 120 703 0 0 626 50 o| 13| 663 15549
Morongo 264| 3578 242|952 0 ol 361 0 897 0 0 0 o| 1500 0 0 o| 1461 o| 1074| 1,124 11452
Mtwara o| 3,008 0 0 0 0 o| 1660 0 0 0 211 3285 0 0 0 352 0 0 0 o| 8517
Mwanza 904| 8718 118| 156| 2342| 687 0 0 o| 2,154| 783 793| 345 57 0| 2847 201| 1,504 0| 1658 650 23917
Pwani of 2n 313 o| 965 0 0 0 0 0 0 712 0 o| 1,353 0 0 0 0 o| 934| 4548
Rukwa 2,683 2,931 0 0 0 0 0 0 0 0 o| 1,408 0 0 0 0 0 0 0 0 o| 7,023
Ruvuma 17| 856 694| 290 0 0 72| s01 o 205 239 709| 1,095 0 o| 1,388 962 0 0 0 o| 7,129
Shinyanga | 1481| 6,483 0 99 83 0 0 0 o 2831 0 615 o| 1318 0 0 378| 3,040 206 o| 382 16915
Singida 159| 3964 o 174 0 o] 124 0 0 0 38 0 0 613 0 0 ol 484l 33| 217 o| 6165
Tabora o| 138 415 0 0 63 35 0 0 0 o| 3987 0 924 0 0 0 66 o| 1948 o| 7577
Tanga 958| 1964 1,260| 1841 200 1,295 1,310 0 124 0 53 108 o| 1261 1,904 0 10| 140 27 0 0| 12,364
Total 14,026 68,680 9,373| 12,524| 8346| 6,047 10855 4458| 6913 7.640| 13,955| 11,603 8542| 24.881| 4398 6,975| 7,447| 18,059| 5954 7,852| 10,456 268,982

Source: JICA Study Team
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Figure 1.18: Assumed Routes for Mode Choice between Uganda
and Dar es Salaam Port

Table 1.27: Estimated Modal Share of Transit Freight from/to Uganda

Unit: 1,000 tonnes

Import Export
Year Road Railway Total Road Railway Total
2010 19 14 33 0 0 0
56.8% 43.2% 100.0%
2030 (Conservative 465 413 878 253 25 278
Growth Rate) 53.0% 47.0% 100.0% 91.0% 9.0% 100.0%
2030 (Target Growth 671 596 1,267 398 39 437
Rate) 53.0% 47.0% 100.0% 91.0% 9.0% 100.0%

Source: JICA Study Team
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Table 1.28: Estimated Demand by Railway' of Uganda Transit Freight

by Commodity
Unit: 1,000 tonnes

2030 (Conservative Growth Rate) 2030 (Target Growth Rate)
Type of Commodity Import Export Import Export
Agricultural Products 77 12 112 18
Mineral Products 114 3 165 5
Fuel/Petroleum 149 5 215 8
Agricultural Processed Products 41 5 59 7
Industrial Products 30 1 44 1
Transportation 1 0 2 0
Total 413 25 596 39

Source: JICA Study Team

(2) Freight of Rwanda

As shown in Table 1.29, the total freight of Rwanda in 2030 was estimated to be 5.7 million
tonnes for imports and 0.8 million tonnes for exports with the conservative growth rate and 6.7
million tonnes for imports and 0.9 million tonnes for exports with the target growth rate. Transit
freight in 2030 was estimated to be 1.7 million tonnes and 0.2 million tonnes for imports and
exports, respectively, with the conservative growth rate, and 2.1 million tonnes and 0.2 million
tonnes for imports and exports, respectively, with the target growth rate.

Table 1.29: Trade Volume Estimates of Rwanda
Unit: 1,000 tonnes

Import/ Overseas Trade with

Year/Scenario Export Total Trade Trade Tanzania
2010 Import 1,399 456 131
Export 200 61 3
2030 (Conservative Growth Rate) Import 5,734 1,671 755
Export 805 180 16
2030 (Target Growth Rate) Import 6,748 2,081 1,008
Export 882 242 22

Source: JICA Study Team

As shown in Figure 1.19, Rwanda’s transit freight has the same two corridor options as
Uganda's transit freight: the Northern Corridor and the Central Corridor. The current shares of
the corridors for import freight are 43% for the Northern Corridor and 57% for the Central
Corridor, while the shares for export freight are 81% for the Northern Corridor and 19% for the
Central Corridor. The planned improvement of the transport network in Tanzania will slightly
affect corridor shares, with the Central Corridor’s share increasing in 2030 to 59% for imports
and 31% for exports. As a result, the volume of transit freight through Tanzania in 2030 can be
estimated for imports as 989,000 tonnes and for exports as 55,000 tonnes with the conservative
growth rate, and for imports to be 1,231,000 tonnes and for exports to be 74,000 tonnes with the
target growth rate (Table 1.30).

As shown in Figure 1.20, there are two principal routes of the Central Corridor in Tanzania: the
road transport route via Kigali, Isaka, Singida, Dodoma, and Dar es Salaam, and the railway
route from Kigali to Isaka by road transport and Isaka to Dar es Salaam by railway. As shown in
Table 1.31, the current railway share is 24% for imports and 0% for exports. This is projected to

1 It was extremely difficult to collect more detailed data and annual freight pattern from the Roadside Study which
had been held on maximum 3 days during this Master Plan, therefore it is only shown the estimated demand by
railway by commodity in each country in this Chapter.
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increase to 27% for imports and 3% for exports in 2030. Also as shown in Table 1.32, railway
transit freight in 2030 was projected to be 269,000-335,000 tonnes for imports and 2,000 tonnes
for exports. Table 1.32 presents transit freight volume by commodity class.
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Figure 1.19: Routes for Rwandan Trade

Table 1.30: Corridor Share of Transit Freight from/to Rwanda

Baseline Master Plan Network
Northern Central Northern Central
Corridor Corridor Total Corridor Corridor Total
Volume
2010 Import (000 ton) 195 261 456
(%) 42.8% 57.2% 100.0%
Volume
Export (000 ton) 50 11 61
(%) 81.4% 18.6% 100.0%
2030Volume | Import (\O/g(')“trgﬁ) 715 956 1,671 682 989 1,671
(Conservative (%) 42.8% 57.2% 100.0% 40.8% 59.2% 100.0%
Growth Rate) Volume
Export (000 ton) 147 33 180 181 55 180
(%) 81.4% 18.6% 100.0% 69.4% 30.6% 100.0%
2030Volume | Import (\O/gé“trgﬁ) 891 1,190 2,081 850 1,231 2,081
(Target (%) 42.8% 57.2% 100.0% 40.8% 59.2% 100.0%
Growth Rate) Volume
Export (000 ton) 197 45 242 168 74 242
(%) 81.4% 18.6% 100.0% 69.4% 30.6% 100.0%

Source: JICA Study Team
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Figure 1.20: Assumed Routes for Mode Choice between Rwanda

and Dar es Salaam Port

Table 1.31: Estimated Modal Share of Transit Freight from/to Rwanda

Unit: 1,000 tonnes

Import Export

Year Road Railway Total Road Railway Total
2010 199 62 261 11 0 11

76.1% 23.9% 100.0% 100.0% 0.0% 100.0%
2030 (Conservative 719 269 989 54 2 55
Growth Rate) 72.8% 27.2% 100.0% 97.0% 3.0% 100.0%
2030 (Target Growth 896 335 1,231 72 2 74
Rate) 72.8% 27.2% 100.0% 97.0% 3.0% 100.0%

Source: JICA Study Team

Table 1.32: Estimated Demand by Railway of Rwanda Transit Freight

by Commodity

Unit: 1,000 tonnes

2030 (Conservative Growth Rate) 2030 (Target Growth Rate)
Type of Commodity Import Export Import Export
Agricultural Products 145 0 181 0
Mineral Products 102 1 126 2
Fuel/Petroleum 3 0 4 0
Agricultural Processed Products 19 0 24 0
Industrial Products 0 0 0 0
Transportation 0 0 0 0
Total 269 2 335 2

Source: JICA Study Team

1-33



Comprehensive Transport and Trade System Development Volume 3 Chapter 1
Master Plan in the United Republic of Tanzania Transport Network and Demand, Current and Future

(3) Freight of Burundi

The total volume of transit freight of Burundi was estimated at 3.2 million tonnes for imports
and 0.3 million tonnes for exports with the conservative growth rate and 3.3 million tonnes for
imports and 0.3 million tonnes for exports with the target growth rate. The transit freight in
2030 going out from ports on the Indian Ocean was estimated at 1.2 million tonnes and 0.1
million tonnes for imports and exports, respectively, with the conservative growth rate, and 1.2
million tonnes and 0.1 million tonnes for imports and exports, respectively, with the target
growth rate. This includes transit freight that could possibly transit Tanzania. Table 1.33
presents the estimates.

Table 1.33: Trade Volume Estimates of Burundi
Unit: 1,000 tonnes

Import/ Overseas Trade with
Year/Scenario Export Total Trade Trade Tanzania
2010 Import 786 364 216
Export 80 37 2
2030 (Conservative Growth Rate) Import 3,210 1,210 1,134
Export 333 118 13
2030 (Target Growth Rate) Import 3,277 1,231 1,237
Export 312 127 14

Source: JICA Study Team

As is the case for Uganda and Rwanda, there are two possible corridors for Burundi’s traffic:
the Northern Corridor to Mombasa port and the Central Corridor to Dar es Salaam port, as
shown in Figure 1.21. As shown in Table 1.34, shares in 2010 were 9.9% for the Northern
Corridor and 90.1% for the Central Corridor for imports and 62.5% for the Northern Corridor
and 37.5% for Central Corridor for exports. Assuming the planned improvement of transport
network in Tanzania, the share of the Central Corridor in 2030 would increase to 90.7% for
imports and 49.3% for exports. Transit freight volume in 2030 was then estimated as 1,097,000
tonnes for imports and 58,000 for exports with the conservative growth rate, and 1,116,000 for
imports and 63,000 tonnes for exports with the target growth rate.

As shown in Figure 1.22, for Burundi’s transit there are two routes in Central Corridor in
Tanzania: the railway route from Bujumbura to Kigoma by inland waterway and Kigoma to Dar
es Salaam by TRL and the road transport route through Kabanga, Isaka, Singida, Dodoma and
Dar es Salaam. As shown in Table 1.35, the current railway share is 23% for imports and 11%
for exports. This is projected to increase to 29% for imports and 11% for exports in 2030. Also
as shown in Table 1.35, railway transit freight was estimated to be 322,000-328,000 tonnes for
imports and 7,000 tonnes for exports in 2030. Table 1.36 presents transit freight volume by
commodity class.

The model developed in this Study assumes one representative route for both railway and land
transport. Therefore when this model is applied for forecasting future modal share of the freight
between two cities, it is necessary to assume one representative route for railway and land
transport in the future, respectively. For example, in the case of Bujumbra and DAR section, a
route of Bujumbura — (water transport) — Kigoma - (TRL) — Dar es Salaam is a representative
assumption for railway route and a route of Bujumbura — Isaka — Dar es Salaam is a
representative assumed route for land transport.
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Figure 1.21: Assumed Routes for Corridor Choice of Burundi Trade

Table 1.34: Corridor Share of Transit Freight from/to Burundi

Baseline Master Plan Network
Northern Central Total Northern Central Total
Corridor Corridor Corridor Corridor
Volume
2010 Import (000 ton) 36 328 364
(%) 9.9% 90.1% 100.0%
Volume
Export (000 ton) 23 14 37
(%) 62.5% 37.5% 100.0%
2030Volume | Import | Yolume 120 1,090 1,210 113 1,097 1,210
(000 ton)
(Conservative (%) 9.9% 90.1% 100.0% 9.3% 90.7% 100.0%
Growth Rate) Volume
Export (000 ton) 74 44 118 119 58 118
(%) 62.5% 37.5% 100.0% 50.7% 49.3% 100.0%
2030Volume | Import | YOlume 122 1,109 1,231 115 1,116 1,231
(000 ton)
(Target (%) 9.9% 90.1% 100.0% 9.3% 90.7% 100.0%
Growth Rate) Volume
Export (000 ton) 80 48 127 65 63 127
(%) 62.5% 37.5% 100.0% 50.7% 49.3% 100.0%

Source: JICA Study Team
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Figure 1.22: Assumed Routes for Mode Choice between Burundi

and Dar es Salaam Port

Table 1.35: Estimated Modal Share of Transit Freight from/to Burundi
Unit: 1,000 tonnes

Import Export

Year Road Railway Total Road Railway Total
2010 253 75 328 12 15 14

77.1% 22.9% 100.0% 89.2% 10.8% 100.0%
2030 (Conservative 775 322 1,097 52 6.5 58
Growth Rate) 70.6% 29.4% 100.0% 88.8% 11.2% 100.0%
2030 (Target Growth 788 328 1,116 56 7.0 63
Rate) 70.6% 29.4% 100.0% 88.8% 11.2% 100.0%

Source: JICA Study Team

Table 1.36: Estimated Demand by Railway of Burundi Transit Freight

by Commodity

Unit: 1,000 tonnes

2030 (Conservative Growth Rate) 2030 (Target Growth Rate)
Type of Commodity Import Export Import Export
Agricultural Products 116 6 118 6
Mineral Products 66 0 67 0
Fuel/Petroleum 21 0 21 0
Agricultural Processed Products 58 0 59 1
Industrial Products 60 0 61 0
Transportation 3 0 3 0
Total 322 7 328 7

Source: JICA Study Team
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