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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).

-
Congo, DRC |
~— oy {
| ,}r _ki____. Jes, b
e ganda™ e B G N
A 7 iy,

, " of
A i
\wﬂ{ K'

Lake Victoria &
Kagera H & L b
Musomay e s !

Rwanda

Bujumbura
{Burundi _

i, _m Dar Es Salaam

= 3 D)

{ E %, ibambg Bay
Zambia / _ / W B SN
Legend Malawi :
= Paved Trunk Road sake Nyasg

= Unpaved Trunk Road
— Railway

————— Waterway X
—— Pipeline Mozambique
(@] Major Airport

ICD/Dryport

@ Sea Port

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.

1-2



Comprehensive Transport and Trade System Development
Master Plan in the United Republic of Tanzania

Volume 3 Chapter 1
Transport Network and Demand, Current and Future

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

v

l import
I Export

Freight at Border Post

1,000

500

100

B Transit Inbound
[ Transit Outbound

8y
e

-

DNy e

{ Chajnze
-.\'J',u-,y y, Dar es Sal

T

Monbasa

=

e

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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Mtwara
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Fusumo
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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.

Annual Railway Freight Performance (TRL)
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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 