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PREFACE

In response to a request from the Government of the Republic of Malawi, the Government
of Japan decided to conduct a Fcasibil}ly Study on the Recoastruction of Mangochi Road
Bridge and entrusted the study to the Japan International Cooperation Agency (JICA).

JICA sent a study team Lo Malawi in 1998, headed by Mr, Kazumasa TADA, Nippon Koei
Co., Ltd., and composed of the members of Nippon Koei Co., Lid. and Chodai Co., Ltd. The
study team was sent twice between February and July 1998.

The team held discussions with the officials concerned of the Government of Malawi , and
conducted field surveys in the study arca. After the team returned to Japan, further studies
were made and the present report was prepared.

1 hope that this report will contribute to the promotion of the project and to the
enhancement of friendly relations between our two countries.

| wish to express my sincere appreciation to the officials concerned of the Government of

the Republic of Malawi for their close cooperation extended to the team.
August, 1998

Kimio Fujita
President
Japan International Cooperation Agency




August, 1998
Mr. Kimio Fujita
President
Japan International Cooperation Agency

Tokyo, Japan

Letter of Transmittal

We are pleased 1o submit to you the final report on the Feasibility Study on the Reconstruction
of Mangochi Road Bridge in the Republic of Malawi.

This study was conducted by Nippon Koei Co,. Ltd & Choedai Co,. L.td, under a contract with
JICA, during the period from Febrvary 4, 1998 to Avgust 17, 1998, In this study, we examined the
feasibility and rationale of the project with due consideration to the present situation of Malawi.

We wish to take this opportunity to express our sincere gratitude to the oflicials concerned of
JICA, the Ministry of Foreiga Affairs, the Ministty of Construction, and the Honshu-Shikokus
Bridge Authority. We also would like to express our gratitude to the officials concerned of the
Ministry of Works and Supplies in the Republic of Malawi for their cooperation and assistance
throughout our field survey.

Finally we hope this report will contribute to the realization of the project.

Very tiuly yours.

5}/ m -
Kazumasa TADA
Team Leader
The Feasibility Study on
the Reconstruction of the Mangochi Road Bridge
Nippon Kot Co,. Ltd.
Chodal Co,. Ltd.
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Synopsis

Malawi imporis and exports have depended upon a notthern transportation corridor via the
port of Dar es Salaam in Tanzania and a southern corridor via the port of Durban in South
Africa. This is because transportation from the port of Nacala has severely deteriorated due to
the political turmoi! and subsequent civil war in Mozambique.

The Government of Malawi however has put a high priority on the Nacala corridor since the
recent cessation of the civil war in Mozambique. Also the existing Mangochi Bridge over
the Shire River as a bridge component of the Nacala corridor is deteriorating as it has been
nearly 30 years since the existing bridge was construcied.

For the Nacala corridor in Mozambique, the Government of Japan is implemeniing the
rehabilitation of three bridges wilh a grant aid and the World Bank has a plan of urgent road
rehabilitation. Within the section of this corridor in Malawi, the feasibility study and
detailed design between the Mangochi Bridge and the border of Mozambique has been
completed by the Kuwait Fund except for the bridge itself.

With this background the rchabilitation of the Mangochi' Bridge is expected to establish an
efficient international lrahsportalion link aldng the Nacata corridor and consequently, the
Government of Malawi has requested the assistance of the Governmeat of Japan to carry out
a feasibility study for the reconstruction of the Mangochi Bridge.

Since Malawi’s economy is heavily dependent on foreign (rade, the availability of
dependable external transport links at a reasonable cost is crucial.  The international routes
are by road or rail from Blantyre through Mozambique to the port of Nacala, by road and/or
rait to the ports of Beira and Durban, and by rail, take, and/for road to the port of Dar-es-
Salaam.

Prior to the disruption of international traffic through Mozambique due to that country’s civil
war, the Nacala and Beira ports handled over 90% of Malawi’s international traffic.

Presently the total number of motor vehicles crossing lhé Mangochi Bridge is 398 per day,
(not including motorcycles.)

And it was determined that the traffic on the Mangochi Bridge has been consistently
increasing at an overall traffic growth rate of 11.0% per annum from 1989 to 1998.



Traffic assignment results are shown bellow:

Traffic Assignment Results for the Mangochi Bridge, Vehicles per Day

Description Without New Bridge With New Bridge
L 2002 2005 2012 2022 2002 2005 2012 2022
Normal & 765 931 1,485 2500 799 972 1,556 2,888
Develop. Traflic
Induced Traflic 0 0 0 0 46 54 90 172
_Total Traffic 765 931 1,485 2,500 845 1,026 1,646 3060
Note: Diverted traffic due to a shift in routes (not modes} is included in normal and
development trafTic.

Source: MCA Study Team.

Outline of the design of study is as follows.

Proposed Bridge Route

The optimum bridge route was selected based on the evaluation of economic, engineering and
cnvironmental aspects and the route, which follows the same alignment on nétional highway
M3 and is almost parallel and located 30 m downstream of the existing bridge is
recommended as the best alternative route.

Project facility

(1) Bridge
Location : 30 m downstream of the existing bridge
Bridge width . Total width 9.7m
Carrtageway © 73m
Sidewalk : 13m
Bridge length . 220m
Span arrangement :  Main span 100m Side span 60 m _
Bridge Type : Three span continuous prestressed concrete box girder
Foundationtype :  Open caisson for pier and cast in situ.pile for abutment



(2) Approach Road

Road width : 105m

Carriageway : 73 m

Side walk t Lom

Shoulder : 1.5m

Total Length : 325 m (Mangochi side 125 m, Ntagaluka side 200 m)
Pavement :  DBST for carriageway

The EIA for_ihis Project conform to Malawian, World Bank and JICA methodologies and
standards. The Project was assessed against a slandard checklist of possible environmental
effects with both the construction and operational stages being assessed.

Three ministries have the responsibility for environmental protection in Malawi. The
ministries mainly involved with this Project are the Ministry of Works and Supplies (MOWS),
Ministry of Water Development (MOWD) and the Ministry of Research and Environmental
Affairs (MOREA). MOREA is a statutory authority for all EIA studies.

The Project site is located in the middte of the Upper Shire River that connects Lakes Malawi
and Malombe. This river is a migratory path for chambo fish and an important place for local
chambo fisheries.  Around the Project site, there is a large embankment on the east bank that
provides a bottle-necked shape to the river.  Due to this topographic feature, the effect of the
scouring around the existing bridge piers is significant. There are historical monuments
(Queen Victoria clock tower and a gun from HMS Guendolin) on the west bank while a
police check point exists on the east bank.

Based on the knowledge of the local environment surrounding the study area, the initial
enviconmental evaluation (JEE) was carried out, being mainly concerned with the
environmental impacts on the water resources, erosion andfor sedimentation, fishery,
historical monuments, and the resettlement issues. Throughoul this IEE, Route A was
selected as the preferred oplion, and a full EIA was undertaken for this option,

The quality testing of the Shire River water was conducted in order to obtain the baseline
data for the Project. The water quatity testing was carried out with respect to 12 paramelers
such as pH, conductivily, dissolved oxygen, biological oxygen demand ete. From the testing,
it was found that the present water quality of the Shire River is relatively clean, and impacts
caused by any accidents such as oil spillage would be significant and cause severe damage to
the local environment.

A Socio-cultural opinion survey was carried out at Mangochi Township (150 interviewees),
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and opinions and comments about the relationship between the new bridge construction
Project and the surrounding local cnvironment were collected,  From this survey, it was
found that people show great concern aboul the bridge Project and recogaize the importance
that the new bridge will provide, safer, easier and faster transport for the local community.
These benefits will be increased considerably once the rehabilitation of the entire Nacala
corridor belween Mangochi and Chiponde is finished. Deforestation is the biggest
environmental concern for the local residents with fish conservation also impz)rlant. Most
of interviewees considered that the new bridge Project would not have a strong influence on
the surrounding environment.  Relocation of historical monuments caused by the new bridge
Project was agreed to by most of interviewees. However, special care must be taken
concerning the retocation of the historical monuments tocated at the bridge site as well as
considering other major issues such as water resources conservation.

The EIA for the Mangochi Bridge reconsiruction Project has demonstrated several negative
impacts as well as major positive ones. Any predicted ncgative impacts are of minor
significance and can be further reduced or avoided by the recommended mitigation measures.
No more environmental sludies are required.

- iy -



Cost estimation was carried eut under the following assumptions:

Cost estimation was made at price levels as at the end of March 1998.

The foreign currency exchange rate was assumed to be; US$1.0=Yen 128.70
Malawi Kwach=Yen5.27

Materials and equipment, which cannot be procured in Malawi, are basically imported from
South Africa and Japan.

The total Project cost is estimated at US$ 14,668,959 ( US $ 9,604,681 for the foreign
portion and US $ 5,064,278 for the local portion)and is summarized bellow.

No Work Item Foreign Local Total
{USS) (USS) (USS)
1) Construction Cost
A) Preparation Works 43,966 698,160 742,126
B} Temporary Works 349,425 94,220 443,645
C) Bridge 5,072,424 2,446,138 7,518,562
D}  Approach Road N 106,936 497,570 604,506
Total(1) 5,572,751 3,736,088 9,308,839
2) Engingering Fee 1,312,209 68,243 1,380,452
£y Non-Eligible Cost
3.1 ° Demolition of the Existing Bridge ' 28,000 28,000
3.2  Relocation of Power Line ' 6,000 6,000
3.3  Taxes and Duties _ 1,807,199 736,712 2,543,911
34  MOWS's Administration Cost 39,366 2,047 - 41,413
3.5 _Environmental Program 0 26300 26800
Total 3} 1,846,565 799,599 2,646,125
4) Contingencies 873,153 460,389 1,333,542
5) Project Cost (1+2+3+4) 9,604,681 5,064,278 14,668,959

The direct economic benefits of the Project (i.c., savings in vehicle operating costs calculated
in section 3) vary by year, increasing from an initial US$135,385 in 2002 to US$174,231 in
2005 and US$1,450,375 in 2022. The total economic Project cost was determined to be
US$11,153,199. The resultant EIRR of the project is 7.0%.



The indirect benefits of the Project are substantial, and it is the consuliant’s opinion that these
factors remove any doubt concerning the economic viability of the Project.  The
recommendation of the study is that the Project should be implemented jmmediately. The
new Mangochi Bridge will be an important asset to the Malawian cconomy which will
safeguard the confidence and security needed 1o continuc the current strong regional and
national economic growth.

Conclusions of the Study are summarized bellow:

The total quantity of commoditics to and from Matawi dealt with at Nacala port in
Mozambique has dominated recently other external poris due to the setilement of
Mozambique'’s civil war, the Nacala corridor has a significant road network in Malawi
fulfilling an important international transport route as well as railway between Nacala and
Blantyre. While the current daily traffic volume counts 398 vehicles in terms of motorized
vehicles, 931 and 1,026 vehicles are estimated respectively in the years 2005 and 2022 in the
case of “without new bridge”scenario and 2,500 and 3,060 vehicles has been assessed in
case of “with new bridge” scenario on the assumption that the adjacent road rehabilitation
Project is carried out. In consideration of the future increasing traffic volume and the
increase in the weight of vehicles, the existing Mangochi Bridge on the Nacala corridor will
not stand the future traffic conditions due to insufficient load carrying and one lane
capacilies.

On the other hand, road rehabilitation works at both sides of the Mangochi Bridge are
scheduled to be implemented. In this regard, the necessity of the rehabilitation of the
Mangochi Bridge is required in conjunction with the rehabilitation scheme of the road
network.

The direct economic benefit of the Project is composed of savings in distance and time-
related vehicle operating cosls. These economic benefits vary a_n‘nUally, increasing from an
initial US $ 133,385 in 2002 to US $ 174,231 in 2005 and US $ 1,450,375 in 2022.

Indirect benefits can be identified in two categories: transportation effects and regional
development effects.

(1}  Transportation Effects can be summarized as follows:

- Improvement of traffic safety and reduction of risk and uncertainty
- Strengthening of Malawi’s international road network

- Strengthening of Mozambique’s international and domestic traffic through
Malawi

- Improvement of accessibility to remote area

-vi -



- Reduced transport tariffs and increased tax revenue

(2) Regional Development Effects

- Promotion of a market-oricnted economy

- Upgrading of living standards in rural arca

- Modemization of agriculture

- Promotion of agro-industries and fish-processing industries
- Promotion of resource development

- Tourism development

- Balanced development in the region

- Technology transfer

Based on results of the bridge design study, a pre-stressed concrele bridge, 220m in length
has been adopted for the new Mangochi Bridge and has been located just downstream of the
existing bridge.

The total Project cost is estimated to be US$14,688,959 in which the foreign currency and
local currency are US $ 9,604,681 and US 3 5,064,278 respectively. The total construction
period is estimated at 26 months.

The surroundings near the Project site in the Shire River are regarded as the migratory path of
the chambo fish and also a historical monument of Queen Vicloria clock tower exists, Any
predicated negative impacts are of minor significance with the construction of a new bridge
and can be reduced or avoided by utilization of the recommended miligation measures.

EIRR is estimated to be 7.0%. As the indirect benefits of the Project are substantial, the
Study Team regards that these indirect factors remove any doubt concerning the economic
viability of the Project.

The following works are expected to be undertaken by the Government of Malawi when the
Project is implemented:

1)  Adjustment of plans between this Project and the adjoining road Project

2) Relocation of power lines and other necessary facilities such as water intakes etc.
3) Demolition of the existing bridge

4) Land acquisition and compensation

5) Eavironmental Impact Assessment and monitoring

| lusion the Study T iders 1 on of i Mangochi Bridac i
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technically and_economicaltly feasible wnder proper fipancing and accordingly recommends
that it be immediately implemented.

- Vil -
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CHAPTER 1 INTRODUCTION

1.1

Background

The Republic of Malawi is surrounded by Zambia, Tanzania and Mozambigue, and
has no direct aceess to the sea. The country is approximately 900km long and
between 80km and 150km wide, with an area of approximately 120,000sq km. The
Great Rift Valley passes through Malawi, and Lake Malawi lies in a trough formed
by this valley. The lake is the third Jargest lake in Africa, covering almost a fifth of
Malawi’s total area. Malawi has three other lakes of which Lake Malombe is
located less than 10km south of Lake Malawi. Malawi’s main river is the Shire; it
flows out of the southern end of Lake Malawi, into and out of Lake Malombe and
then southward (as the plateau gives way (o low ground) to flow into the Zambezi
River in Mozambique.

The Export and Import of Malawi have previously depended upon the northern
transportation corridor via the port of Dar es Salaam in Tanzania and a southern
corridor via the port of Durban in South Africa as transportation from the port of
Nacala deteriorated severely due 1o the political turmoil and the following civil war
in Mozambique.

However, the Government of Malawi is putting a high priority on the Nacala
corridor as a result of the recent termination of the ¢ivil war in Mozambique. The
existing Mangochi Bridge over the Shire River as a bridge componebt of the Nacala
corridor is deteriorating as it has been 30 years since the existing bridge was
constructed.

For the Nacala cortidor in Mozambique, the Government of Japan is implementing
the rehabilitation of three bridges with grant aid and the World Bank has a plan of

- urgent road rehabilitation. Within the section of this corridor in Malawi, the

feasibility study and detailed design between the Mangochi bridge and the border of
Mozambique has been completed by the Kuwait Fund for the bridge itself.

With this background the rehabilitation of the Mangochi bridge is expected to
establish an efficient international transportation link atong the Nacala corridor and
consequently the Government of Malawi has requested the assistance of the
Government of Japan to carry out a feasibility study for the reconstruction of the
Mangochi road bridge.

In response to this request, the Government of Japan decided to carry out the study
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1.3

and entrusted its execution to the Japan International Cooperation Agency
(hereinafier referred to as “JICAY);, the official agency responsible for the

implementation of techinical cooperation programs carried out by the Government of
Japan.

JICA dispatched a preparatory study team to establish an approach on technical
cooperation. Based on the agreed approach, JICA organized an advisory committee
(hereinafter referred to as “the Advisory Commitiee™) and recruited a Study Team
(hereinafter referred 1o as “the Study Team™).

Objectives of the Study
The major objectives of the Study were:

1) To execule the feasibility study on the reconstruction of the Mangochi road
bridge targeting 2005,

2) To promate knowledge and technology transfer through the execution of this
feasibility study.

Scope of the Study

The Study started from the beginning of February 1998 and will come to an end in
July 1998.  An overall work flow iflustrating the inter-relationship of each activity
in the Study is presented in Figure 1.1.

The main ttems studied in each stage of the work are summarized as below:
1)  Ist Works in Malawi (Feb. 1998 — Mar. 1998)
To conduct the field survey and to analyze the following:

collection and review of relevant information and survey datums

- natural  conditions  survey (topographic  survey, geotechnical
investigation and hydrological investigation)

- waflic survey '

- initial environmental evafuation

- traffic demand forecast

- analysis of bridge plan altematives

- discussion and confirmation of the undertaking of the Government of
Malawi

- preliminary evaluation of socio-economics

1-2



- sclection of bridge plans
- explanation of interim report

2)  1st Works in Japan (April, 1998 - June, 1998)

- determination of the bridge plan

- design works and the construction plan
environmental impact assessment

- suggestion of the maintenance management plan

- cost estimaltes

- implementation plan

- evaluation of socio-economics

- evaluation and conclusion
preparation of the draft final report

3) 2nd works in Malawi (June 1998)

- submission and presentation of the draft final repornt

4}  2nd Works in Japan (July 1998)

preparation and submission of the final report

Progress of the Study and Outline of the Report

Inception Report

The Inception Report was submitted to the Government of Matawi prior to the
Steering Commitiee Meeting held on 20th February 1998. The contents and
schedules were explained by the Study Team in the presence of representatives of
the JICA Malawi office. The Inception Report was composed of the following
contents:

Chépter 1 The Study

1.1 Background of the Study

1.2 Objectives of the Study

1.3 Study Area

1.4 Work Schedule of the Study

1.5 Organization and Assignment of the Study Team
1.6 Reporting
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Figure 1.1 Work Flow Diagram
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Chapter 2 Methodology

Chapter 3 Undertaking of the Government of Malawi

Interim Report

The Interim Report was submitted to the Government of Malawi on the 1st May
1998, and was explained on the next day to the members of the Steering Committee
in the presence of the Advisory Commitiee, coordinator of JICA headquarters and
representatives of the JICA Malawi office. The Interim Report was composed of the
following contents:

Chapter 1 Site Survey and Investigation

1.1 Topographic Surveys
1.2 Geotechnical Investigation
1.3 Hydrological Investigation

Chapter 2 Socio-¢conomic and Traffic Studies

2.1 The Study Area

2.2 lImplication of Future Development

2.3 Traffic Surveys and Future Traffic Demand

2.4 Preliminary Evaluation of the Proposed Bridge Reconstruction Project

Chapter 3 Preliminary Engincering

3.1 Condition of the Existing Mangochi Bridge
3.2 Design Standard and Criteria

3.3 Aliermnative Route

3.4 Preparatory Preliminary Design of the Bridge

Chapter 4 Environmental Impact Assessment

4,1 Description of Environment
4.2 Engineering Baseline and Proposed Project

Chapter 5 Construction Plan and Estimation

5.1 Draft Final Report
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The Draft Final Report was prepared based on the resulls of the studies for each
stage, and will be submitted for discussion with the Malawi Counterparts.

Organization of the Study Team

The Study was carried out by the Study Team under the guidance of the Advisory
Commillee, which was organized by JICA.

Ministry of Works and Supplies (hercinafter referred to as MOWS), of the
Government of Malawi was the counterpart agency to the Study team.

The Government of Malawi established a Steering Commiltee consisting of the
representatives of relevant organizations.

In carrying out the Study, the Study Team worked with the counterpart personnel
assigned by the counterpart agency.

The organization chart is presented in Figure 1.2.
Major Meetings Held

During the study period, the following meelings were held in Malawi and the
minutes of each meeting is attached in Appendix 1.

Meeting Data Main Subjects
First Steering Committee February 10, 1998 Inception Report
Second Steering Committee April 2, 1998 Interim Report
Third Steering Committee July 1, 1998 Draft Final Report

1-6
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CHAPTER 2  SITE SURVEY AND INVESTIGATION

2.1

211

2.1.2

The site surveys and investigations for the Feasibility Study on the Reconstruction
of the Mangochi Road Bridge in the Republic of Malawi were conducted by the
Study Team.

The surveys and investigations consisted of Topographic Surveys, Geological
Investigations, and Hydrological Investigations which included Meteorological
Surveys.

Topographic Surveys
General

The Topographic Survey for the Project was conducted to obtain the basic data and
information for the design of the new bridge. The Survey was carried out in the
vicinity of the existing Mangochi Bridge. The survey areas are shown in Figure
2.1,

The work was subcontracted to a local consultant, Surveys (Malawi) Ltd., under the
supervision of the Study Team.

Scope of Work
The work comprised the following;
(1) Centre line Survey

A centre line survey was conducted along three proposed alignments CTOSSing
the Shire River such as Route-A (adjacent to the existing bridge), Route-B
(250m upstream of the existing bridge) and Route-C (250m downstream of the
existing bridge). These are shown in Figure 2.1.

The total length of the survey was about 1.5km (500 m x 3 lines). Survey
stations were established at 20 metre intervals along the proposed routes.

(2) Cross section survey

A cross section survey was conducted on each of the three proposed centre
lines with the width of the survey area being 25m on each side of the road
centre line.



(3) Cross section of the Shire River

A cross-scclions of the river survey were carried out at the designated

proposed alignment areas of the river (refer to Figure 2.1).

Mcasurement of the river bed clevation at 10m intervals along the river were
carried out using an echo sounder,

The elevation of the exisling bridge structure was measured during the field

survey.

The Bench-Marks made of concrete plinths were established on both sides of
the existing Mangochi Bridge (refer to Figure 2.1},  The coordinates of the

Bench Marks are shown in Table 2.1,

Table 2.1 Coordinates of Bench Marks

Bench Mark East North Elevation
BM1 74493210 8398432.83 479.63
BM?2 745100.07 8395585.43 478.79

The Topographic survey maps and DXF files were produced based on the

results of this work (refer to Figure 2.1).
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Geotechnical Investigation

General

This survey was done to obtain the basic data for the preliminary design. The
subsurface exploration including drilling, sampling and laboratory tesling were
conducted at the alternative proposed Route A. For the other two alternative routes
(Route B and C) the boring data was collected from MOWS.

The work was subcontracted to a local consultant, and carried out under the
supervision of the Study Team.

The proposcd site was dominated by quaternary alluvial deposits, which were
mainly composed of densc to very dense medium sandy clay. The North-East bank
was marshy whereas the South-West bank has a gentle sloping beach. Within the
confines of the bridge there were no traces of any cohesive soils or underlying rock.

Soil lnvestigation at the Bridge Site

(1) Field Work

The field work including boring, sampling and standard penetration tests were
carried out at Route A.  The work was conducted near the abutment and pier
of the proposed bridges as shown in Figure 2.2 (BH 1, 2, 3).

Standard penetration tests were conducted at an interval of 1m depth so as to

estimate the bearing capacity of the stratum to be used for the determination of
the bridge foundations.

The results of the standard penctration tests are shown in Figure 2.3
(2) Laboratory Tests
The following laboratory lests were carried out,

- Specific gravity

- Water content

- Grainsize analysis

- Unconfined compression test
- Liquid limit
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(3) General Characteristic of Soils

As observed from the three bore holes drilled at both banks of the Shire River,
no rock was encountered.  In all bore hale locations dense sandy silty clay or
sandy clay was encountered at about 10 metres depth below the ground level,
This soit type confined down to a depth of 30 metres with increasing SPT
values. The behaviour of the soil strata would indicate the necessily for a
decp foundation design.  The existing silty clay was very stiff and hard to cut
through with a clay cutter.

The Geological Profile is shown in Figure 2.4.

- BH1

Drilling was carried out to about 38 metres below the ground level.
Three different soil strata were encountered.  The top 7 metres layer was
composed of a loose darkish brown sand which was very dense at 7
metres depth with a Standard Penetration Test (SPT) value of 53. Just
below this depth there was a thin band of very dense bluish grey sandy
clay with SPT value of 66. Next was a {6 metres thick band of Bluish
grey sandy clayey silt with an average SPT value of 34, Below this band
there was another 7 metres of stiff darkish grey séndy silty clay with an
average SPT value of 42. This band became very dense as the depth
increased from 8 to 10 metres and changed into another band of dense
mudstone which looked almost weathered. This layer was about 11
mettes thick. The mean SPT value was again 42.  The last band to be
encountered was that of a very dense weathered limestone which was
drilled into about 3 metres when the boring was stopped.  Generally this
bore hole had interchanging dense and very dense strata. The very
dense bands gave a lot of resistance to both drilling and the taking SPT
measurements.

- BH2

The drilling was carried out through different scams of four types of soit
strata, The top three metres were composed of very soft darkish grey
silty clay which had no resistance at all. Drilling then passed through
very soft to very dense grey coarse sand and then went into medivm
dense sand. The very dense coarse sand had an SPT value of 70, and
the medium sand had SPT value of 19, This combined sand band was



- BH3

about & metres thick. The third band was composed of dense grey silt
which was 10 metres thick with an average SPT value of 42, Next
encountered was a very dense to extremely dense heavy sandy clay which
was about ¢ metres thick with an average SPT value of 97.  The last
layer consisted of a very dense mudstone with an average SPT valuc of
92. In the last stratum drilling was stopped at a thickness of 2 metres.

The top 3.42 metres consisted of very soft darkish browa silty sandy clay.
The SPT value at 1.69 metre depth was 2. There was a thin band of
very loose brown medium coarse quarlz sand which had a SPT value of 2.
From 4.85 melres to 8.75 there was again a very soft layer of sandy clay
with a SPT value of 9 at 5.45 metre which increased to 25 at 7.6 metres,
abd increased to 31at 8.65 metres. At 8.2 metres a dense grey clayey sand
was encountered. This layer went down to 11.2 metres. Al 11.4 metres
a SPT value of 41 was reached. Here dense grey clayey silt was
encountered and SPT dropped down to 31 before going to 41 at 13.85
metres. At 13.40 metres another band of dense grey clayey silty sand
was encountered.  This band continued down to 14.87 metres where a
hard grey silly sandy clay was met. This stratum was about 6,55 metres
thickness. At 15.45 metres the SPT value was 39 but dropped down to
30 at 16.52 metres and picked up again at 17.45 meclres and at 19.55
metres with SPT readings of 40 and 41 respectively. Al 21.84 metres a
very hard sandy clay was encountered with a SPT value of 92. A very
densc whitish grey silty sand was encountered at 22 metres with SPT
values well over 55 within 150mm penetration of the spoon sampler. This
very dense sand layer went down to 30 metres below the ground level.
‘This bore hole was different from the other two bore holes which had
sandy silty clay at around 20 metres and below.
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2.3.1

Hydrological [nvestigation

General Features of Lake Malawi and the Shire River,

)

2

General

The main objective of the hydrological investigation was to collect and study
the hydrological conditions of Lake Malawi and the Shire River. The
hydrological data and information was used for evalvating the maximum flood
waler level to prepare the bridge design.

Review of Hydrological Data

The water level of Lake Malawi and the Shire River depends on the operation
of the Liwonde barrage which was constructed in 1965. The Liwonde
barrage is located approximately 80 km downstream from Lake Malawi. The
water level of Lake Malawi during the wet season was found to be between
470 m and 472 m above sea level before completion of the barrage. The
barrage has regulated the flow of the Shire River for 23 years. Therefore, the
water leve! of Lake Malawi has been maintained at about 476 m in the wet
scason, with the highest lake level recorded at 477.23 m in 1979,  The yearly
fluctuations of Lake Malawi for 100 years is shown in Figure 2.5. One (1)
meter difference in the water elevation of Lake Malawi requires about 4 years
and involves on enormous amount of 28 billion cubic metres of storage.

The observation record at Lake Malawi shows that the yearly fluctuation in
the water level between the dry and wet seasons is merely 1 m.  The water
level is therefore very stable. The seasonal fluctuation of Lake Malawi is
shown in Figure 2.6.

Information obtained from the gauging slation at the Liwonde barrage located
about 60 km downstream from Mangochi indicates that the high water level is
measured at 475.74m and that the river gradient between the barrage and
Mangochi is 1/33,000 (refer to Figure 2.7).

Based on the high water leve! of Lake Malawi (477.23 m) and the Liwonde
barrage (475.74 m) recorded at each gauge station, the Study Team has
estimated the high waler level at Mangochi to be 476.8 m by simple
calculation (refer to Figure 2.7). ‘The highesl water level of the Shire River at
Mangocht was recorded at 476.74m in 1980 (sefer to Table 2.2).

2-10



The mean water level at Mangochi is 474.4m based on the water surface
elevation of the current from Topographic Survey and the mean water level of

Shire River recorded at above mentioned two gouge station.(refer to Table
2.2)

The peak flood discharge at Mangochi and Liwonde barrage was 1,050m’/sec
(refer to Table 2.2) and 979m’/sec (refer to Table 2.3) wespectively. The
annual average discharge of the Shire River at Liwonde barrage is 395m3/sec
(refer to Table 2.4).

Fluctuation of lake level for 100years(1835-1534)

47600 -
41100 -

41500

T Liwonde Barrage cotroliing 474.9m
47500 - SV

lake level(en)
.
-
-
b=

47300 -
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e ——
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47000

year

Figure 2.5 Yearly Fluctuation of Lake Malawi Water Level

Yearly fluctuation curve far 100 years on the eqgivalent hne
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Figure 2.7 The Water Level of Lake Malawi and the Liwonde Barrage

Table 22 Gauging and Rating Data for the Shire River at Mangochi
waler year date gauge hgt. gauge hgt. mean above | flow
max {(m) min (m) sea level
1947748 1 June 7.849 475.499
1948/49 19 Feb 6.934 474.584
26 Oct 5.969 473.619 -
1949/50 25 Apr 7.239 474,889 -
8 Dec 5,766 473416 -
1950/31 30 Apr 7.087 474.737 -
28 Dec 6.172 473.822 -
1951/52 10 May 7.468 475.121 -
30 Nov 5944 473.597 -
| 1952/53 1 Jul 7.188 474,841 -
19 Dec 6.514 474.167 -
1953/54 1 Jul 6.645 474298 |-
24 Nov 5.791 473.444 -
1954/55 29 Apr 0.398 474.048 -
- 3 Dec 5.377 473.027 .
1955/56 19 May 7.132 474.782 -
5 Dec 3456 473.106 -
1956/57 5 May 7.907 475.557 -
17 Dec 6.111 473,761 -
1957/58 2 Jun 7.69 475.34 -

2-12
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water year date ” gauge hgt. 7 'é.a;lge hpt. mean above | [flow |
- max (m) min (m}) sea level o
13 Dec 6.846 474.505 -
1958/59 8 Apr 1081 N 474,74
29 Oct 5.989 473.648 -
1959/60 25 Apr 6.928 474.587 |-
5 Jan o 5.87 473.529 -
1960/61 17 May 6.767 474.426 -
13 Dec 153819 473418 -
1961/62 27 Apr 7.495 475.154 -
13 Nov 5,791 473.45 -
1962/63 15 May 8.147 475.806 -
29 Nov 6.55 474.209 -
1963/64 30 Mar 8.419 476.078 -
7 Nov 7.209 474.868 -
1964/65 25 Apr 8.025 475.684 -
28 Dec 7.077 474.736 -
1965/66 16 Apr 7.897 475.556 -
23 Oct 6.864 474,523 -
1966/67 2 May 7.495 475.154 -
30 Oct 6.584 474.243 -
1967/68 2 May 7.647 475.306 -
24 Nov 6.55 474.209
1968/69 6 May 1.715 475.434 -
20 Nov 6.614 474.273 -
1969/70 13 Apr 7.583 475.242 -
27 Oct 6.517 474.176 -
1970/11 27 Apt 7.858 475.517 -
26 Nov 6.407 474.066 -
1971/72 3 May 7.382 475.041 -
31 Qct 6.37 474.02% -
1972173 3 May 7.434 475.093 -
9 Nov 6.346 474.005 -
| 1973/74 25 May 7.967 475.617 -
17 Dec 6.125 473.975 -
1974/75 9 May 8.083 475.743 -
) 3 Dec 7.148 474,798 -
1975776 6 May 8.487 476.147 773.028
10 Jan 7.186 474.846 367.894
1976/77 5 May 8.172 475.832 654.002
: 31 Ot . 7.225 474.885 376.5589
1977118 23 May = | 8.57 476.23 806.903
30 Nov 7.199 474.859 370.911
1978/79 S May 9.062 476.709 1030.683
1 Nov 6.783 474.443 283.083
1979/80 23 May 9.096 476.737 1047.878
12 Nov 8.225 475.866 673.604
*1930/81 23 May 9.102 *476.743 £1050.902

* highest lake water level



gauge hgt. -

water year gauge hgt. mean above | flow
) max {m} min (m) sea level
i . 128Q¢t ]} ]8115 475,156 634.014
| 1981/62 9 May 8.809 476.45 910.615 |
31 0a 7.833 475.474 541,722
1982/83 2 May 8.69 476,32 857.811
18 Nov 7.1 475.36 501.845
1983/84 13 Apr 8.348 475.818 718.681
19 Oct 7.1 474.78 359.636
1984/85 8 May 1.79 475.72 528.581
20 Oct 6.7 | 474.12 269.434
1985/86 30 Apr 8 475.94 813.317
9 Nov 6.65 | 47459 396.774
1986/87 4 Apr 8.2 475.96 §93.81
16 Nov 6.97 474.91 477.194
1987/88 8 Apr 7.7 475.52 727.19%
26 Oct 6.72 474.48 413.483
1988/89 14 May 8.35 476.1 957,732
16 Nov 6.59 474,347 382.834
1985/50 2 May 8.12 475877 860.972
27 Oct 7 474,75 485.275
1990/91 4 May 7.93 475.687 653.465
26 Dec 6.81 474.567 389.64
1981/92 1 Apr 7.2 474.957 474.286
1 0Oct 6.26 474.017 283.613
1992/93 5 May 7.26 1475.014 487.998
27 Nov <6 473.757 <239.007
1993/94 22 Apr 6.91 474.664 410.601
23 Oct 5.69 473444 190.522
1994/95 27 Apr 6.44 474.194 316.578
13 Jan S 472.754 101.333
1995/96 26 May 642 474.169 312.831
) 2 Dec 5.2 472954 | 124.486
1996/97 25 Apr 6.2 473,949 273.002
Notes : The station was opened in 1940, However, intensive gauge readings started
on 1 June, 1948
The water year in Malawi starts on November, ¥ and ends October, 31 the
following year
There are many changes in Zero datum of the gaupe of this station
The station has operated as a water level station untit 1976 when discharge
measurements were commenced
:  Rating equations
(iy 1976-1934 discharge =0.307 (gauge height-1) *3.89

(i) 02/11/84-1989
(iii) Nov.198%-Nov. 1997
Ministry of Water Development

Source :
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discharge =1.2 (gauge height-1) *3.35
discharge =36.14 (gavge height-3.27) *1.881



Table 2.3

Month | Jan | Feb | Mar | Apr | May Jun | Jul | Aug | Sep | Oct | Nov | Dec | Ave
Annual | 363 | 410 | 440 | 469 | 483 | 4S8 | 421 | 370 | 349 | 321§ 299 | 316 | 395
Flow 1

Source : National Water Resour;s:}siaster Plan, UNDP, 1986

2-15

Table 2.4  Maximum Flow at the Liwonde barrage
ANNUAL MAXIMA FOR SHIRE AT LIWONDE
YEAR G(m3/s)
1949 356
1950 460
1951 541
1952 453
1953 398
1954 285
1955 314 L
1956 419
1957 377
1958 579
1959 369
1960 362
1961 369
1962 455
1963 562
1964 614
1965 559
1966 559
1967 466
1963 498
1969 486
1970 607
1971 480
1972 192
1973 221
1974 535
1975 683
1976 722
1977 671
1978 779
1979 952
1980 979
1981 954
1982 753
1983 734
1084 736
1985 686



YEAR Jomarsy T
1986 7_7____ 777

1987 ]
1988 666 |
1989 Te04

1990 829 .
1991 421

1992 94

1993 223

1994 - 104

1995 226

1996 170

1997 221

Source: Ministry of Water Development
(3) River condition at the bridge site

The Study Team carried out an investigation of the river bed and the flow
condition including water depth at the existing bridge site.

The river bed investigation was conducted by using an echo sounder to make a
contour line of the river bed elevation in order to ascertain the scouring
condilion at the existing piers. The result of the investigation scems to indicate

that there is no scouring damage. Scour protection is provided at the existing
picrs.

The Topographic Survey in this study indicates that the river bed elevation at
the existing bridge is from 2 to 4 meters lower than 200m up- and downstream
from the existing bridge. This indicates that river bed degradalion has
occurred around the existing bridge due to the blockage of the river by the
embankment at the Ntagaluka side and is also due to the existing picrs. The
river bed elevations are shown in Figure 2.8.
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232

The mean flow velocity of the river current al 30m both upstream and
downstream from the cxisting bridge is approximately 0.2m/sec. The
maximum flow velocity at mid-span of the cxisting bridge is about
0.6m/sec(refer to Figure 2.9).

The water depth was in the range between 6 to 10 meters. The water depth at
the shallow river arca at the Ntagaluka side is | to 2 meters.

. V=32im/s \

|

.SOmfi =35Tmde Yo dtets Ve B3 7
§ '; _______ ~_¥=083mls vy,
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F.iT 2
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Figure 2.9  Flow Velocity

The recommended hydrological data for the bridge design are shown in Table

2.5,
Table 2.5  Recommended Hydrological Data for the Bridge Design
Items Unit
High Water Level m 476.8
Peak Ftood Discharge m3/sec 1,100
River Gradient 1/33,000

Climate

This section describes the climatic conditions at the Project area. The summary of
meteorological data measured at the Mangochi Meteorological Statien located at the
airstrip just south of the town centre is shown below;



() Mcan temperatore (average over last 25 years): 24°C(Celsius)

Max. monthly mean: 30~34C in September ~ December
Max. monthly mean: 14~17C in May ~ August

(b) Mean relative humidity (average over last 25 years):  66%

Max. relative humidity: 90~93% in Januvary ~ March, mornings
Max. relative humidity: 32~38% in August ~ October, afternoons

(¢) Mean rainfall (average over last 25 years): B2dmm/year

I ~ 5 mm in May ~ September

10 ~ 15 mm in October

40 ~ 60 mm in April and November
150 ~ 220 mm in December ~ March

(d) Wind: wind directions, influenced by the course of the Shire River, are from
South and North. The strongest winds occur in mid-year.

Januvary prevailing winds from S, N up to 8 knots
July : prevailing winds from S, SE, SW up to 12 knots
October prevailing winds from S, N up to 10 knots






CHAPTER 3

SOCIOECONOMIC AND TRAFFIC STUDIES

3.1 The Study Avea

3.1.1  Transport System

(1

Introduction

Since Malawi’s economy is heavily dependent on foreign trade, the
availability of dependable external transport links at reasonable cost is crucial.
Although Malawi is & compact and densely populated country, there are
significant imbalances in the levels of economic activity and income within
the country. Transport infrastructure plays an important role in the reduction
of these imbalances.

It is generally accepted that coordinated development of various sectors of the
economy depends crucially on the availability of efficient transport and an
integrated network of different modes of transport is vital.  This requirement
entails expansion of the road system, particularly to rural, urban, and market
service centers, modernization of railways; increased air transport coverage,
and greater use of inland waterways for transport.

For a landlocked country such as Malawi, the ability to move exports and
imports efficiently and economically is key to maintaining consumption levels
and to economic growth. Costly and unreliable transit depresses trade. For
Malawi, it makes exports less competitive and imports erratic and
prohibitively expensive—a serious problem for essentials such as fuel,
chemicals, and spare pars.

Matawi depends on its road and rail systems and those of neighboring

countries for the transport of exports and imports to seaports. 'The

international routes are by road and/or rail from Blantyre through
Mozambique to the port of Nacala, by road and/or rail to the ports of Beira
and Durban, and by rail, lake, and/or road to the port of Dar-es-Salaam
(Rigure 3.1). It is important to note that there is no direct shipping from the
Nacala and Beira ports; rather, feeder vessels are required fo transfer 1o
Durban. Further, Durban shipping rates are cheaper than Dar-es-Salaam to
major markets of Europe.



SADC Regional Trunk Road Network

SADC Regional Rall Network

Figure 3.1
Land Transport Network of the Southern African Devetopment Community (SADC)
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(2) Transport Infrastructure

a) Roads

i)

Road Network in Malawi and Mangochi District

By African standards, Malawi’s inter-city road network is well
developed and well maintained, while the rural road system is
inadequate., In Malawi roads are classified into main, secondary,
district, and other r0ads, the first three categories making up 68% of
the total road network. The main and secondary roads constitute
the country’s primary road network, whercas the district and other
roads act as a feeder system to the primary nctwork {Table 3.1).

Table 3.1  Growth of the Road Network in Malawi, 1964-1995 (Km)

Road Type Year
1964 1970 1975 1980 1985 1990 1995
Bitumen
Main 431 438 L1200 1,071 1,776 2,123 2,564
Secondary — 10 121 233 285 285 285
SUBTOTAL 431 448 1,241 1,904 2061 2,408 2,849
Earth/Gravel
Main 2,441 2,506 1,911 1,074 895 1,093 1,956
Secondary 2,113 2259 2324 2,504 2495 2,161 2483
District 4928 5279 5023 5060 5356 5465 6,789
Other 211 211 201 220 244 244 517
SUBTOTAL 9,693 10,255 9459 8858 8990 8963 11,745
TOTAL 10,124 10,703 10,700 10,762 11,051 11,371 14,594
Source: Ministry of Works and Supplies.

As part of the Rural Motorized Transport Survey conducted by the
Ministry of Economic Planning and Development, some 631 km of
roads were surveyed in Mangochi District (Table 3.2), of which 506
km or 80% were considered passable by motorized vehicle. Of
these passable roads, only sections of Routes M3 and M10 are being
serviced by pickups, minibuses, and standard buses. Route M3,
which contains the Mangochi Bridge and is passable in all seasons, is
probably the route served by the 'largcsl number and ifariely of
vehicles. A detailed description of the cxisli'ng conditions of Route
M3 from Mangochi to Chiponde and Route $131 from Chiponde to
Naminga follows,



Table 3.2 Road Situation in Mangochi District

Route ﬁo.fSeclion

length  Surface Type  No.of No.of Drifts New

_ (km) Bridges CQulveds Structures
M3/Mpalo-Chiponde 91.2 Bitumen/Gravel 13 NA NA 0
M1O/MH-Kapiri 96.7 Bitumen/Gravel 4 NA NA 0
$129/Chigo-Makanjila 98.9 Earth 60 2 4 4
S$131/Chiponde-Nyenyesi 36.8 Gravel ? 0 0 0
T377/Mzakanjila-Ft Maguire  31.7 Farh 6 0 0 ¢
T379/Nankhwali-Malembo 23 Earth (all drifts washed away)
T381/Chipungu-Kapiri 62 Earth 5 1 5 0
T382/Nankumba-Ntcheu 19 Earth 3 0 0 2
T385/MH-Chiripa 644 FEarth 4 2 0 0
T386/1drusi-Kwisimba 41 Earth 4 0 0 i
T3I87/Namwera-Ituchi 45 Gravel/Earth 6 0 ¢ 1
T388/Mbalula-Masanja NA Earth (all 15 bridges washed away)
T389/Masuku-Nkwepele 22 Earth 2 0 0 0
Total 631.7 114 5 9 8

Source: Rural Motorized Transport Survey Report Covering District of Mangochi, Ministry of
Economic Planning and Development, Monitoring and Evaluation of Transpori Projects,

1997.

ii)

Existing Conditions of Route M3: Mangochi to Chiponde (51.7 km)

Route M3 actually starts near Blantyre and runs through Zomba,
Liwonde, and Mangochi to Chiponde al the border with
Mozambique. Traveling castward from Mangochi, Route M3
intersects with Route M10 which continues north toward Monkey
Bay. After Mangochi, Route M3 traverses the Shire River by the
existing Mangochi Bridge, an old Bailey bridge with a length of 160

mand a carriageway width of 3.5 m. The existing bridge consists

of six spans with a steel and wooden deck and, as demonstrated in
this report, needs to be replaced.  From the bridge onward, the road
continues toward M’Baluku with a surfaced carriageway of 6 m with
1-m unsurfaced shoulders. The alignment of this section of the
road is acceptable, but the surface is dﬁmaged with extensive
potholes, which force vehicles to leave the carriageway and travel
inside ditches that are eroded,

After traveling 1 km from M’Baluku the road starts to climb an
cscarpnicm for a distance of about 5.5 km, This stretch of road,
which is aboutl 4 m wide, was constructed some 100 years ago by
Greek tobacco farmers.  Therefore, the road was placed at the steep
side of the mountain with steep cut slopes at the right hand side and
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the natural terrain sloping very steeply to the bottom of the mountain
at the left hand side.  Duc to the difficult topography, the horizontal
alignment of the road is poor with very sharp and short bends, not
atlowing for speeds higher than 30 kph. In addition the vertical
alignment is very steep. In general, this scction is probably not able
to accommadate significant volumes of international traffic in its
present condition,

After Km 6.5 the topography becomes more gentle and the alignment
is fairly acceptable. At Km 7.3 the 6-m carriageway is surfaced up
to Km 12.0 with 1-m unsurfaced shoulders. In gencral, the
rideability is fair except for some stretches where the road surface
has completely disappeared or is full of potholes.

From this point onward, the road continues to Namwera, which
contains a village market and health center. Namwera is also well
known for tobacco plantation. The side ditches in this stretch are
eroded due to their steep slopes and require protection. From
Namwera, the road continues to Chiponde, at which there is a border
post leading to the village of Mandimba in Niassa Province of
Mozambique.

iii) Existing Conditions of Route S131: Chiponde to Liwonde (116.1km)

This road section extends from Chiponde toward the south where it
joins with the already paved section of the same road (i.e., Roule
$131) at Naminga and then runs to Liwonde. After Chiponde and
at a distance of about 4 km, the road crosses Mandimba River by a
bridge with a length of 41 m. This bridge is constructed of steel
beams and a concrete deck, and it is reportedly subject to flooding
during the rainy season.

Thereafter the road passes through Masuku village, Masuku trading
center, Mkumba trading center and health unit, Nselema trading
center, Ntaja trading center, Nsanama or Malasi shopping center, and
Naminga tobacco estate, and ends at Liwonde.

The topography changes from hilly to fairly flat terrain toward the
end of the road. In general, the alignment of the road is acceptable

except in some locations where several reverse curves in succession



should be realigned and replaced with a more direct alignment,  The
rideability is fair duc to the corrugation in the surface of the gravel
layer. In some arcas, the lack of side drains or poor maintenance of
such drains results in water flowing on the surface of the road, which
has ted to longitudinal erosion of the surface. The cross sectional
width of the road varies from a total width of 5-6 m up to Mkumba
village where it widens to 7-9 m to the end of the section.

The 25.5-km section of S131 from Naminga to Liwondc was paved
in 1982-83. Major problems with this section have been noted
regarding the bridge and drainage structures along the road. In fact,
many of the bridge structures are at various stages of cracking and
are considered unstable.

b) Railways

The present route length of rail in Malawi is 763 km with a gauge of
1,067 mm. A single-lrack line runs from Mchinji near the Zambian
border through Lilongwe and Blantyre 1o the southemn border with
Mozambique. This line connects with the Mozambican port of Beira.
A line from Nkaya to Nayuchi on the eastern border with Mozambique
connects with the port of Nacala.

When civil war broke out in Mozambique in ihe 1980s both rail routes to
the ports of Nacala and Beira were closed. The railway line from the
Malawian border to Beira was destroyed by banditry actions, while the
Nacala line was spared any scrious damage. This situation was
devastating for Malawi. Exports and imports were moved by road via
Zambia and Zimbabwe to the South African port of Durban. Due to
high transport costs, Matawi ¢xports became uncompetitive in the world
market, and the prices of all goods increased dramatically. The
Government, therefore, began looking for an alternative route to the sea
via the Tanzanian port of Dar-es-Salaam. These studies led to the so-
calted Northern Transport Corridor (NTC) Project.

The NTC Project comprised of moving goods from Blantyre by rail to
Chipoka on Lake Malawi, and from Chipoka the goods would be moved
by lake to the northemn lake port of Chilumba in Karonga District.  From
there, a shuttle service would carry the goods by road to the Tanzanian
town of Mbeya, from where the goods would be moved on the Chinese-
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built Tazara Railways to the port of Dar-cs-Salaam,  Alternatively, the
goods could be taken all the way from Blantyze to Dar-¢s-Salaam by road,
which would save the numecrous muli-modal transfers (and the
associated transshipment costs) and was still shorter than canying the
goods by road from Blantyre to the port of Durban.

The NTC was a massive US$140 million project that required multi-
donor funding and agreements with the Tanzanian Government.  With
the support of many donors (i.e., 1DA, EDF, KW, ODA, USAID,
Netherlands, and GOM), the project was implemented consisting of cight
major components: (i) 308 km of road reconstruction and rehabilitation;
(i) construction of transshipment facilities in Tanzania for hardling
containerized traffic and break-bulk cargo, construction of cargo facititics
in Dar-es-Salaam and Mbeya as storage points for goods to/from Malawi,
and infrastructure improvements at a mew site in Dar-es-Salaam for
resettlement of people; (ili) construction of transshipment facilities in
Tanzania for fuel handling; (iv) procurement of fuel-hauling vehicles; (v)
improvements of port facilities on Lake Malawi and acquisition of
equipment for Lake Services; (vi} construclion of a border post and
weigh bridge in Songwe at the Karonga-Ibanda border crossing between
Malawi and Tanzania; (vii) consullancy services, technical assislance,
detailed engineering and design, and project supervision; and (viil)
training of Malawi transporl sector personnet.

The Northern Transporl Corridor is now fully operational and is managed
by Malawi Cargo Center Ltd., a privately owned company. This route
carried 15% of Malawi’s trade in 1996 but its importance is expected to
diminish as the ports of Nacala and Beira return to regular service due to
peace in Mozambique. In fact, the share of Malawian tobacco exports
shipped through Dar-es-Salaam has already fallen from 2 high of 32% in
1992 to zero today. However, because fuel storage and distribution
facilities are now in place along the Northern Corridor, Dar-es-Salaam
will probably continue (o serve as a route for imported fuel to Malawi.

As pointed out recently by USAID, proper risk analysis of the NTC
project during the initial feasibility study might have suggested that the
complexity of the multi-modal system, possible implementation delays,
an carlier than expected reopening of the Mozambican trade routes, the
possibility of falling Lake Malawi water levels, and the redundancy of the
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water route could have combined to some degree to make many of the
investments, especially those concerning lake cargo, doubtfu! starters.

At present, Malawian freight headed for the port of Beira is first hauled
by road through Malawi’s Mwanza border post, along the Tete corridor,
and either continues by toad or is loaded onto Mozambican Railways
near Chimoio for the 150-km joumey to Beira. The rail line from
Malawi fo the port of Nacala is operational and is expected to receive
additional traffic as the Beira port becomes more congested.

A major restructuring of Malawi Railways was carricd out in 1995 under
the auspices of the World Bank, and in 1996 the Government invited
consuitants to provide advice on strategies for possible privatization.
During 1997, a consulting firm was undertaking a study of the feasibility
for privatization, This process is still ongoing.

The current locomotive fleet comprises 13 main-line diesel-electrics (all
now refurbished under a USAID program), 1 diesel-hydraulic unit for
light traffic, and 4 diesel-hydraulic shunters. The S diesel hydraulics
were supplied in 1993 by Cockerill Mechanical Industries of Belgium.
The rolling stock fleet consists of 400 freight wagons, 47 engineering

service wagons, 29 passcnger coaches and 1 special coach, and 10 diesel
railcars.

Lake

Malawi is dominated by its enormous lake, Lake Malawi. This stretch
of water measures 570 km in length by 16-80 km in width. In size,
Lake Malawi is the world’s 12th and Africa’s 3rd largest lake. Iis
waters lie some 450 m above sea level and occupy the greater proportion
of the deep Rift Valley that cuts through Malawi from north to south.

From 1935 to 1994, Malawi Railway Ltd. operated a lake service on Lake
Malawi. However, the railway was restructured in 1995, and passenger
and freight services on Lake Malawi are now run by a separate company,
Malawi Lake Services Ltd. ‘This new compahy is responsible for
running the former Malawi Railway vessels on Lake Malawi, and atso for
running the maintenance dock at Monkey Bay. The ports, which were
previously ran as part of the Lake Service, became a company wholly
owned by the Government called Malawi Port Services Ltd., under the
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(d)

Marine Department of the Ministry of Transport and Civil Aviation.
The lake transport services connect with the rail system at Chipoka at the
south ¢nd of the water.

Improved freight transport performance in 1996 was partly attributable to
the resumed services of M.V, Ufulu, This lake vessel was not
operational in 1994 and 1995 duc to tow waler levels on Lake Malawi
which led to docking problems at the ports of Chilumba and Chipoka.

International services operate between Malawi and Tanzania. The M.V,
[lala calls on Tanzanian ports while Tanzanian ships call on some
Malawian ports.

Air

The Department of Civil Aviation in the Ministry of Transport and Civil
Auviation is responsible for air travel regulations in Malawi, and also runs
the airports in the country. Only five airports, Lilongwe International,
Chileka (Blantyre), Mzuzu, Karonga, and Kasungu Airports, can be used
all year round. The remaining airports, including Mangochi Airport, are
only open during the dry season.

{3) Transport Pattern

2)

Modal Share

As shown in Table 3.3, road and rail transport comprise the majority of
domestic freight teaffic in Malawi. Both modes have suffered sharp
declines in terms of total tonnage hauled since the early 1990s; however,
road transport has been increasing rapidly since its low point in 1594.
Unfortunately, freight traffic by road was not captured in 1997.

Table 33  Domestic Freight Traffic Distribution by Transport Mode, 1991-1997

(Thousand Tons)
Made Year
1991 1992 1993 1994 1995 1996 1597

Road 379 267 424 . 83 137 174 -
Rail 264 237 303 368 226 132 152
Lake 19 17 13 4 6 13 10
Air 1 1 3 2 2 2 1
Total 663 522 743 457 3N 321 -
Note: Freight traffic by road was not captured in 1997.
Source: Ministry of Economic Planning and Development.
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With respect to passenger traffic, road transport by bus has consistently
dominated all other modes with a mode share greater than 96% since
1991 (Table 3.4). Passenger transport by rail has fallen quite
dramatically due 10 peor service and climinated routes.  Both lake and
domestic air transport have remained relatively constant,

Table3.4  Passenger Traffic Distribution by Transport Mode, 1991-1997
(Thousand Passengers)

Mode Year
1991 1992 1993 1994 1995 1996 1997

Road? 52,367 50,734 52,757 53,3t4 50,012 43,146 34,146
Rail 1,469 901 734 444 431 339 391
Lake 169 199 115 162 169 191 133
Air (Domestic) 62 71 59 74 65 64 57
Total 54,007 51,905 53,665 53,994 50,677 43,740 34,727
Note: ¥ Stagecoach (bus only) total.

Source:  Minisiry of Economic Planning and Development.

{b) Transporl Paltern

Prior to the disruption of international traffic through Mozambique due to
that country’s civil war, the Nacala and Beira ports handled over 90% of
Malawi’s international traffic. Today, the situation is quite different
with the Mwanza Border Post handling over 70% of Malawi’s total
intemational traffic followed by the Nacala, Kaporo, and Mchinji Border
Posts, each with 9-10% shares (Table 3.5).

While the Nacala Border Post refers to rail traffic from Malawi to the
Mozambican port of Nacala, the Mwanza, Kaporo, and Mchinji Border
Posts are for road traffic. The Mwanza Border Post leads to western
Mozambique (and Beira port), Zimbabwe, Botswana, and South Africa
(2nd Durban port). The Kaporo Border Post leads to Tanzania, and the
Mchinji Border Post to Zambia. The remaining border posts in Malawi,
such as Chiponde, Muloza, and Marka (all of which connect Malawi to
Mozambique), presently represent a very small proportion of total
international traffic. Further, only the four-listed border posts in Table
3.5 have weighing stations.
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Table 3.5  Ixternal Trade Traffic Movement by Border Post (Thousand Tons)

Border Post Expaoris Imports Total
o 1995 1996 1995 1956 1995 1996
Mwanza 224.21 201.79 642.57 661.85 866.78 £63.64
Kaporo 130.95 72.02 29.30 38.09 160.25 110.11
Nacala 35.17 3200 71.47 88.00 112.64 120.00
_Mchinji 89.93 5399 5234 53.39 142.32 107.37
Total _480.31 352.80 801.68 84133 128199  1,201.12

Source; Ministry of Economic Planning and Development.

Growth in rail transport between Malawi and the Mozambican port of
Nacala is shown in Table 3.6. As shown, rail transport expoit volumes
through Nacala peaked in 1995 and have declined slightly since.  Import
volumes peaked in 1996 and decreased by 2% the following year. In
year 1995, the import volume of 77,470 tons represented 87% of the total
tonnage of international goods that embarked at Nacala Port; the export
volume of 35,170 tons represented 14% of the total tonnage of
international goods that disembarked from Nacala Port.

Table 3.6  Imyport and Export Volumes through Nacala by Rail, 1990-1997
) {Thousand Tons)
Year Exporis Imports Total

1990 947 21.65 31.12
1991 14.08 26.34 40.42
1992 13.59 56.01 69.60
1993 16.93 81.30 98.23
1994 31.06 71.83 102.89
1995 3517 7747 112.64
1996 32.00 88.00 120.60
1997 31.00 £6.00 117.00

Source: Ministry of Transport and Civil Aviation.

Detailed tnick mavements at the Mwanza Border Post for 1997 and 1998
are shown in Table 3.7. The sharp drop in truck traffic since January
1997 can be attributed to the recent devaluation of the Malawian Kwacha
and the consequent short-term decrease in purchasing power.
Regardless, the ﬁgurés from Table 3.5 above indicate that the freight
tonnage transporied by truck across the Mwanza Border Post in the first
half of 1997 exceeded that in the first half of 1996 by 4%.
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"able 3.7 Monthly Trade Traffic at the Mwanza Border Post, 1997-1998
(Number of Trucks per Month)

~Month  In Out Teansit

1997

Jan. 20,548 15,655 65
Feb, 1,792 1,870 71
Mar. 1,308 850 L
Apr. 3,934 2,988 151
May 4,349 3,889 254
Jun. 5,226 4,366 142
Jul. 3,020 3,594 174
Aug. 3,886 4,689 170
Sep. 5,989 7,349 230
Oct. 6,384 7,956 174
Nov. 4,986 3,925 132
Dec. 3.584 2,190 140
Total 65,006 59,327 1,777
1998

Jan. 2,596 2,010 112
Feb. 2,335 2,029 178

Source: Mwanza Cusloms and Excise Office, Mwanza Border Post,

As indicated in Table 3.7, in February 1998, 178 transit trucks passed
through the Mwanza Border Post with both origin and destination outside
of Malawi. Of the totat, 74 trucks (42%) traveled to/from Chiponde, 73
trucks (41%) traveled to/from Muloza, and the remaining traveled
to/from Kaporo (15 trucks), Marka (15 trucké), and Mchinji {1 truck).
These data imply that approximately 40% of the transit traffic passing
through the Mwanza Border Post also passes through the Chiponde
Border Post and therefore may utilize the Mangochi Bridge.

Table 3.8 shows the number of motor vehicles that passed through the
Chiponde Border Post in early 1998, the only year for which data were
reportedly available. The 74 transit (foreign) trucks that passed through
Malawi via the Mwanza Border Post and Chiponde Border Post in
February 1998 represent only 18% of the total 402 foreign motor vehicles
that passed through the Chiponde Border Post in that month. Although
detailed origin-destination data were not provided by the Chiponde
Border Post dfficials, discussions revealed that a large portion of foreign
vehicles entering and existing Malawi at this point are South African
farmers who recently moved to Niassa Province in Mozambique.
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Because Niassa Province is relatively undeveloped, many of these new
farmers arc required to travel to Mangochi and Blantyre to obtain
supplies.

Table 3.8  Vehicular Traffic at the Chiponde Border Post in Early 1998

Period Matawian Vcehicles  Foreign Vehicles Total i
- In Out In Qut In Out
Jan. 1-31 71 20 186 174 257 251
Feb. 1-28 73 92 199 203 272 295
Mar. 1.9 13 12 59 68 72 30
Daily Avg. 2.3 2.7 6.5 6.5 38 9.2

Source: Chiponde Customs and Excise Office, Chiponde Border Post.

Between Ntcheu and Dedza, there are two additional border posts along
Route M1 that, like the Mwanza Border Post, link Malawi with Tele
Province in Mozambique, Both border posts lead to the Mozambican
town of Vila Ulongwe. According to customs records at the Vila
Ulongwe border post near Nicheu, between 1 January and 11 March 1998
a total of seven Mozambican motor vehicles traveled from this point
through Malawi and the Chiponde Border Post to castemn Mozambique,
equivalent to one vehicle every 10 days,

Al the Vila Ulongwe border post near Dedza, customs records revealed
that in 1997 only eight Mozambican motor vehicles traveled from this
point through Malawi and the Chiponde Border Post to castemn
Mozambique. For the period between 1 January and 11 March 1998,
the figure was three Mozambican motor vehicles, equivalenl to one
vehicle every 23 days.

Growth in Number of Motorized Vehicles

The number of vehicle registrations per year since 1994, the year from
which such data is considered reliable, is shown in Table 3.9,
Interestingly, the annual number of vehicle registrations decreased
steadily from 1994 to 1996, but increased sharply in 1997. Because the
total number of registered motor vehicles in Malawi as of Dccember
1997 was 98,498, one can estimate that the number of motor vehicles in
Malawi increased at an average rate of 9.3% per year during this period.

3-13



3.1.2

Table 3.9 Annual Vehicle Registrations, 1994-1997
Year Motor- Car .GV NGV Trailer Bus Tolal

cycle s o -
1994 8i% 2,834 1,881 2714 157 5¢ 6,024
1995 882 1,488 1,802 315 134 35 4,656
1996 419 851 1,948 332 144 41 3,835
1997 1,090 1,694 4,424 838 340 104 8,490

Note: LGV is light goods vehicle, and HGV is heavy goods vehicle.
Source: Road Traffic Department, Blantyre.

Socioeconomic Situation

(1} Population

The World Bank’s population estimate for Malawi is 10,14 million people in
1996, and the Economist Intelligence Unit’s estimate for mid-1997 is 10.45
million (Table 3.10). Between 1964, when Malawi gained independence,
and 1994 the population increased from 4 million to 10 million, an average
annual growth rate of 3.1%.

Table 3.10  Population in Malawi

Year Population (millions) Growth Rate (%)

1987 7.99 -
1592 882 -
1993 9.13 35
1994 946 306
1995 9.79 35
1996 10,14 3.6
1997 10.45 3.1

Sources: Malawi Population and Housing Census 1987, Vol. I, Summary of Final
Resuits, National Statistics Office, July 1991, p. 21; EIU Malawi Country
Profile 1997-98, The Economist Intelligence Unit, 1997, p. 13; EIU

Malawi Country Report 4th Quarter 1997, The Economist Intelligence
Unit, 1997, p. 18,

According to the World Bank, the urban population in 1995 represented about
13% of the total with an average annual growth rate from 1980 to 1995 of
6.0%. The Malawian population is young, with approximately half of the
population under 15 years of age. In 1995, the life expectancy at birth was
43 years of age, largely as a result of poverty, chronic malnutrition, and
substandard health services. The high incidence of HIV is expected to lower
life expectancy over the next ten vears.

Malawi’s Southern Region is the most populous and most densely populated
region and includes the country’s largest city, Blantyre, with an estimated
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population of 390,000 in 1997. The capital, Lilongwe, with an estimated
1997 poputation of 280,000, lics in the Central Region. The Northern
Region, which is the poorest and teast developed, is sparsely populated and its
only city, Mzuzu, is much smaller than Blantyre or Lilongwe.

Out of the 24 districts that make up Malawi, Mangochi District is the fifth
mosl populous, with an estimated 1997 population of 680,000, followiag the
districis of Lilongwe, Mulanje, Blantyre, and Machinga (Table 3.11). In

1987, the urban population of Mangochi District represented onty 4% of the
total.

Table 3.11  Poputation in Malawi by District

Region/District _ Population {ithousands)

‘ 1987 1997
Malawi 7,989 10,450
Northern Region 912 1,193
Chitipa 97 127
Karonga 148 194
Nkhata Bay 138 181
Rumphi 85 124
Mzimba 434 568
Central Region 3,111 4,069
Kasungu 323 422
Nkhotakota 158 207
Nichisi 121 158
Dowa 322 421
Salima 1589 247
Lilongwe 977 1,278
Mchinji 230 327
Dedza 412 539
Ntcheu 359 470
Southern Region 3,966 5,188
Mangochi 497 680
Machinga 515 670
Zomba 442 573
Chiradzulu 211 274
Blantyre 550 766
Mwanza 122 158
Thyolo 431 S60
Mulanje 638 330
Chikwawa 317 412
Nsanje ' 204 : 265

Sources: Malawi Population and Housing Census 1987, Vol. 1, Summary of Final Results,
National Statistics Office, July 1991, pp. 21-22; EiU Malawi Country Profile 1927-
98, The Fconomist Intelligence Unit, 1997, p. 13; Rural Motorized Transport
Survey Report Covering Districi of Mangochi, Ministry of Economic Planning and
Development, Monitoring and Evaluation of Transport Projects, 1997,

Note:  District-level population figures for 1997, other than that for Mangochi,
were estimated by applying the average annual national population growth
rate to the districi-level 1987 census population figures (in 1997 sufficient
funds were not available (o carry out a national census).
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Mangochi District is divided into nine villages or so-called fraditional
authoritics (TAs): Mponda, Chimwala, Nankumba, Jalasi, Nyambi, Chowe,
Katuli, Makanjila, and Namabvi. The district also contains Lake Malawi
National Park. The highest number of people are in TA Mponda, which
encompasses the town of Mangochi, with a population of 113,200 (Table
3.12). The average annual population growth rate of TA Mponda from 1990
to 1997 is also the highest at 3.7%, compared to 3.4% for Mangochi District
as a whole. Namwera is located in TA Jalasi, Monkey Bay is located in TA
Nankumba, and Chiripa is located in TA Chimwala.

Table 3.12  Population in Mangochi District by Traditionat Authority, 1990-1997

Traditional Authority Population (thousands)
1990 1991 1992 1993 1994 1995 1996 1997
Mponda 877 914 958 997 1032 1067 1101 1132
Nankumba 695 723 756 785 813 838 863 887
Chimwala 789 817 849 881 911 939 965 99.1
Jalasi 658 681 708 735 760 783 805 826
Nyambij 545 S6.5 587 609 630 649 667 685
Chowe 722 748 717 806 833 859 883 906
Katuli 508 526 547 567 586 604 621 638
Makanjila 381 395 411 426 440 454 467 479
Namabvi 189 196 204 211 219 225 232 238

Lake Malawi Nat' Park L1 LY 12 12 12 13 13 14

Total

537.3 557.1 5089 6030 623.6 6431 6617 679.5

Souvrce: Mangochi DDO Office.

)

Economic Activities

The Malawian economy is agricullur&based. Depending on climatic
conditions, agriculture usually accounts for more than one-third of GDP and
over 90% of export earnings. The sector employs nearly half of those in
formal employment and directly and indirectly suppons an estimated 85% of
the population. The country’s staple crop is maize, although tobacco is by
far Malawi’s largest export, followed by tea and sugar (Tablés 3.13 and 3.14).
Maize and tobacco are grown throughout the country, while sugar and tea
production are found mostly in the south, The manufacturing sector is
relatively small parlly due to the high transport costs to potential export
markets. Reduction of these costs would be a huge boost to this sector,
Commercial activity is concentrated in Blantyre. Tourism potential is good
and as yet mostly under-exploited.
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In 1996, Malawi cxpericnced 9.5% growth in real GDP, second in the
Southern African Development Community {(SADC) only to Lesotho. In
1997, real GDP grew by 5.3%, and EIU forecasts for 1998 and 1999 are 4.8%
and 5.8% respectively.  Erratic weather patterns in recent months associated
with the El Nifio oceanic current have raised concerns about the 1997/98
harvest, but real GDP growth in 1998 should not fall below 4.8% duc to
healthy activity in the industrial sector, which will be helped by progress with
the Govermment’s privatization program. The acceleration of growlh to
5.8% in 1999 reflects the likely recovery of agricultural production in 1999
due 1o improved weather conditions. Further, peace in Mozambique and
democratic transition in South Africa should provide a stimulus to investment
in the region. Real GDP growth rates forecast by the World Bank are
stightly lower than those prepared by E1U at 4.0% per year for 1998-2005, and
those forecast by the Ministry of Economic Planning and Development for
1698, 1999, and 2000 are 5.6%, 4.3%, and 4.1% respectively.

Table 3.13  Principle Domestic Export Commadities, 1994-1997 (MK million)

Commodity Year
1994 1995 1996 1997

Agriculture Crops

Tobacco 1,689.0 39152 45962  6,517.0
Tea 2612 4144 3937 694.0
Sugar 224.0 404.8 519.5 128.2
Cotton 15.0 57.1 2276 108.9
Rice 200 225 236 20.0
Coffec 128.2 238.8 164.6 128.8
Pulses 24.9 112.5 180.4 153.8
Maize 16.8 30.5 - -
Other Exports 3427 7457 10661  1.123.0
TOTAL DOMESTIC EXPORTS 2,721.8 59921 7,177 9,073.7
Re-Exports 171 197.2 1813 190.4
ToTAL 2,8389 6,893 73530 9,264.1

Sougce: Mid-Year Economic Review 1997-1998, National Economic Council, 1997, p. 11.
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Table 314 Domestic Exports by Main Commodities, 1994-1997
N (% Share of Total Valuc)

Commodity L B ~ Year
~ 1994 1995 1996 1997
- Agriculture Crops
Tobacco 62.1 55.3 64.1 718
Tea 9.6 6.9 55 76
Sugar 8.2 6.8 7.2 3.6
Cotten 0.6 1.0 3.2 i.2
Rice 0.7 04 0.3 0.2
Coffee 4.1 4.0 23 14
Pulses 0.9 1.9 2.5 1.7
Maize 0.6 13 - -
Other Exports 12.6 124 149 12.4
TOTAL 100.0 100.0 100.0 100.0

Source:  Mid-Year Economic Review 1997- 1998, National Economic Council, 1997, p. 11.

Mangochi District has an area of 6,272 sq. kim covering about 5.3% of the
country’s total area and a population of 680,000 constituting about 6.5% of
the country’s total population. The largest hecterage of land use falls under
water bodies constituting 43.4% (Table 3.15). About 29.2% of the total

district area not including water bodies is arable land with estates comprising
7.9%.

The arable land in Mangochi District is used for growing a wide variety of
crops, including maize, rice, sorghum, groundnuts, millet, pulses, cotton,
tobacco, sesame, cassava, sweel potatoes,' sunﬂowcr, chilies, paprika, cashew
nuts, macadamia nuts, and others.  With respect to agricultural administrative
division, Mangochi District forms part of the Machinga Agricultural
Development Division (ADD), which extends southward to - encompass
Zomba and westward to include Balaka. The Machinga ADD is further
subdivided into five Rural Development Projects (RDPs): Mangochi,
Namwera, Kawinga, Zomba, and Balaka. The Mangochi and Namwera
RDPs are of interest to this project.
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TahlgilS Land Use Composition in Mangochi District

Land Use Type Hectares Percentage Perccmagew

(Not Including

Water Bodics)

Water Bodies 144,007 434 ) .

Forestcy Reserves 68,522 20.6 6.4
Arable Land 54,923 16.5 29.2
Marginal Land 43,520 131 231
Estate Land 14,800 4.5 1.9
Water Shed 6,371 1.9 34
Total 332,239 1000 100.0

Source; Mangochi Rural Development Project (RDP}Oiﬁce.

During the 1997/98 growing season, the Mangochi and Namwera RDPs are
expected to produce over 97.000 tons of maize, 2,400 tons of rice, 1,200 tons
of sorghum, 7,000 tons of groundnuts, 9,000 tons of pulses, 1,000 tons of
cotton, 3,700 tons of tobacco, 26,000 tons of cassava, and 66,000 tons of
sweet polatoes (Tables 3.16 and 3.17). Additionally, Machinga ADD is
expected to produce nearly 640 tons of macadamia nuts from estates located
primarily in Namwera (a breakdown of macadamia nut production by RDP is
not available). Much of this produce ends at various market outlets such as
the Agricultural Development and Marketing Corporation (ADMARC) and
other local markets.  In the case of ADMARGC, there are 7 permanent markets,
6 unit markets, and 10 seasonal markets.

In order to move goods from the farmers to the markets, an efficient transport
system is required. However, the current transport situation in Mangochi
District is so constrained that most people rely on unscheduled pickups and
trucks. In fact, during the 1996/97 buying season,  unit market and all 10
seasonal markets were unable to operate due to poor roads, thereby reducing
prospects for income generation for smallholder farmers.

With respect to commercial activities in Mangochi Districl, there are 4901
retailers and 47 trading centers throughout the district.  All of the 30
wholesalers in the dislrici, however, are located at the district headquarters.
This situation requires retailers to trave! to the district headquarters to
purchase various items.
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Table 3.16  Smallholder Crop Production Estimates in Mangochi and
Namwera RDPs, 1997/98

) Crop

) _ Production
Cultivated  Avg. Yield Total Prod,
Area (ha) (kg/ha) {(MT)
1.0 Maize
1.1 Local Maize
Mangochi 24 987 324 20,579
Namwera 25,483 471 13,883
1.2 Hybrid Maize
Mangochi 19,980 2,869 57,064
Namwera 4,112 1,449 5,958
1.3 Composite Maize
Mangochti - - -
Namwera 146 G986 144
1.4 All Maize
Mangochi 44,967 1,727 77,643
Namwera 33.741 592 19,983
Tolal 78,708 1,240 91,628
2.0 Commercial Rice (Faya)
Mangochi 1,330 1,195 1,590
Namwera 642 1,265 812
Total 1,972 1,218 2,402
30 Sorghum
Mangochi 1,026 558 572
Namwera 943 725 634
Total 1,969 638 1,236
4.0 Groundnuts
4.1 Chalimbana
Mangochi 2,325 855 1,988
Namwera 5,773 881 5,085
4.2 Chitedzi Groundnut No. 7
Mangochi - - -
Namwera 14 857 12
4.3 All Groundnuts
Mangochi 2,325 855 1,988
Namwera 5,787 881 5,097
Total 8,112 873 7,085
5.0 Pearl Millet
Mangochi - - -
Namwera 48 333 16
Total 48 333 16
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Table 3.16 (continued) Smallhalder Crop Production Estimates in
Mangochi and Namwera RDPs, 1997/98

Crop L Production
Cultivated  Avg. Yield Total Prod.
. Awcatha) (ko)  (MD)
6.0 Pulses
6.1 Beans
Mangochi 200 638 184
MNamwera 3,146 498 1,568
6.2 Cow Peas
Mangochi 3,160 619 2,327
Namwera 409 286 117
6.3 Pigeon Peas
Mangochi 2,589 721 1,867
Namwera 1,703 1,103 1,879
6.4 Dolichus Beans
Mangochi 625 666 416
Namwera - - -
6.5 Soya Beans
Mangochi 166 693 115
Namwera 448 674 302
6.6 Ground Beans
Mangochi a9 516 47
Namwera 399 082 272
6.7 Grams
Mangochi 25 400 10
Namwera - - -
6.8 Vervet Beans
Mangochi - - -
Namwera 181 503 a1
6.9 All Pulses
Mangochi 7,546 658 4,966
Namwera 6,286 673 4,229
Total 13,832 665 9,195
7.0 Cotton
Mangochi 1,151 924 1,083
Namwera — - _
Total 1,151 924 " 1,063
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Table 3.16 (continucd)  Smaltholder Crop Production Pstimates inMangochi and
Namwera RDPs, 1997/98

Crop Production

Cultivated  Avg. Yield Total Pred.
Area (ha) (kg/ha) (MT)

3.0 Tobacco
8.1 Southern Dark-Fired
Mangochi S 650 3
Namwera 50 547 27
8.2 Burley
Mangochi 1,406 1,050 1,476
Namwera 2,609 813 2,194
8.3 All Tobacco
Mangochi 1,411 1,048 1,479
Namwera 2.749 308 2.221
Total 4,160 839 3,700
9.0 Sesame
Mangochi 5 400 2
Namwera N - —_
Total S5 400 2
10.0 Cassava
Mangochi 2,927 5,555 10,399
Namwera 1908 5450 16,260
Tolal 4,835 5,514 26,659
11.0 Sweet Potatoes
Mangochi 2,439 11,726 28,599
Namwera 2,834 13,482 38,208
Total : 5,273 12,670 66,507
12.0 Sunflower
Mangochi 12 500 6
Namwera 11 433 3
Total 23 478 11
13.0 Chilies
Mangochi 78 526 41
Namwera 16 500 8
Total 94 521 49
14.0 Paprika
Mangochi - - -
Namwera 3 333 1
Total 3 333 1
15.0 Cashew Nuts
Mangochi 8,585 2 ' 17
Namwera = - =
Tolal 8,585 2 17

Source:  Machinga Agriculiural Development Division Crop Estimates for 1997/98 Season, Round
1, January 1998,
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Table 3,17  Horticulture Production Estimates in Mangochi and
Nannwera RQPS, 1997/68

Crop — Production .
Numberof  Avg. Yield  Total Prod.
A o Trees (kp/tree) M)
1.0 Oranges
Mangochi 4,127 41 169
Namwera 849 44 37
Total 4,976 41 206
20 Tangerines
Mangochi 2,540 a8 96
Namwera _— —= -
Total 2,540 38 96
3.0 Mangoes
Mangochi 253,810 210 53,300
Namwera 146,731 180 26,412
Total 400,541 199 79,712
40 Bananas
Mangochi 315 24,000 7,510
Namwera 681 28.000 19,068
Total 996 26,685 26,578
5.0 Cabbapes
Mangochi 32 18,0600 576
Namwera 42 17,310 27
Total 74 17,608 1,303
6.0 Tomatoss
Mangochi 1,240 15,500 19,220
Namwera 78 16,000 1.248
Total 1,318 15,530 20,468
7.0 Orions
Mangochi 85 22,494 1,912
Namwera 6s 18,046 L1723
Total 150 20,567 3,085

Soutce: Machinga Agricultural Development Division Crop Estimates for 1997/98 Season,
Round 1, January 1998.

Concerning minerals, two areas in Mangochi have been identified as
containing kimberlitic rocks, which host diamonds. Some limited drilling to
collect fresh samples for various geological studies was recently completed.

Mangochi also serves as one of Malawi’s tourism centers. Consider, for
example, that the district contains Lake Malawi National Park, the Shire River,
Lake Malombe, the Mangochi Forest Reserve (containing the ruins of an old
colonial fort), the Namizimu Forest Reserve, Makanjila, and Liwonde
National Park—considered to be one of Malawi’s top tourist attractions with a
large population of elephants, hippos, crocodiles, lions, and exotic bird life, as
well as two reintroduced black rhinos from South Africa. Currently, there

3-23



@

are six international class lakeshore resorts in Mangochi District supplying a
1otal of 372 bedrooms, a four-fold increase over the past 10 years.

Clearly, Mangochi is a strategic region for the country’s economy. Not only
does the district contain Mangochi RDP and Namwera RDP, which produce a
wide varicly of staple and cash crops, but it also represents one of Malawi’s
tourism centers. Most importantly, Mangochi District contains one of
Malawi’s shortest external {ransport links, i.e., a vital intemnational road
corridor connecling Malawi with the Mozambican port of Nacala.

Financial Situation

The Government has continued to pursue its expenditure control and revenue
enhancement measures in order to correct budget imbalances.  The
Government is expecled to expand coverage of the Medium-Term
Expenditure Framework (MTEF) from four major ministries during 1996/97
to cleven ministries during 1997/98. The MTEF helps to guide in the
allocation of available resources among sectors and ensures that higher
priority sectors receive sufficient funds, Eventually, MTEF will cover the
whole Government.

In the 1995/96 fiscal year, the Govemnment adopted the cash budget system in
order to reduce over-expenditures, With this system, public speading is paid
on a purely cash basis from accounts held with private banks, so the ministries
can only defray expenses when there is income to meet themn. The objective
of reducing over-expenditures is being achieved as evidenced by the fact that
most ministries have kept their expenditures close to their budgeted
expenditures. The Government will continue restraining its expenditures and
reducing the fiscal deficit. These policies should reduce the level of
domestic financing 'during the 1997/98 fiscal year and increase the volume of
credit to the private sector leading to faster economic growth.

With respect to road maintenance, there has been a severe shortage of funds.
The recently implemented cash budget system has drastically reduced
financial resources made available compared to the previous budget program.
This lack of financial resources to meet all of the kequircments for road
maintenance has forced the Ministry of Works and Supplies to adopt the
approach of attending to urgent maintenance only as and when funds are made
available. This situation has unfortunately resulted in the road network
deteriorating from bad to worse over lime, due to increased traffic on some of

3-24



the major roads.  In addition, heavy rains have worsencd the conditions on all
roads, including wash-aways in some parts of the country. In order to meet
its transport infrastructure nceds, the Government rclies heavily on donor
assistance for road maintenance and construction.

3.2 Implication of Future Development
3.2.1  Economic Policies and Plans
(1) Economic Policies and Plans
a) National Statement of Development Policies

Malawi’s devetopment policy is outlined in a document entitled
Statement of Dcvelopment Policies, otherwise known as DEVPOL.
Rather than consisting of a detailed economic plan as 2 basis for
executing development policies, it is a framework that sets out in some
detail objectives, policies, and Government budget forecasls using
quantified economic analysis as an illustration of possible trends as
opposed to a framework for control and ditection.

The existing published illustration of this approach is for the period 1987-
1996. Although certain parts of DEVPOL are undergoing revision as
part of the Vision 2020 document now under draft, the main contents and
characteristics will remain intact,

DEVPOL was formulated and adopted by the Governmient as a direct
intervention to stimulate and maintain a2 momentum for development as
well as deal with factors of colonial legacy. The objectives of DEVPOL
are to help the Government realize economic and social objectives in the
development prdcess over an agreed period. In this regard, the
objectives relate to sustained economic growth, income distribution,
maintenance of self-sufficiency in basic foodstuffs, and improvement in
economic security.

While the document outlines sectoral requirements and policy guidelines,
it does not attempt to present a detailed and quantified blueprinl for
action. Rather, it represents an initial path forward on which there is a
large measure of understanding and consensus. For this reason,
DEVPOL is supplemented by various other secloral and central policy
documents such as the November 1996 Policy Framework Paper and the
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October 1995 Policy Framework for Poverty Alleviation Programme.
Both decuments are discussed below,

Policy Framework Paper

The Policy Framework Paper 1996/97-1998/99 outlines the
Government’s objectives for the medium-term and reflects the
understanding reached between the Govemment and the World Bank and
the International Moretary Fund on policy reforms. Key sectoral
policics set out in the Policy Framework Paper (PFP) considered to be of
relevance to this project include those in the agriculture, industry, and
infrastructure sectors.

i) Agricullure

The agricullure sector’s potential for growth arises from four
different sources: (i) an improvement in yields through more
efficient use of inputs and the adoptibn of high-yielding technology;
(i1} the diversification of production into more lucrative cash crops,
such as burley tobacco, by smallholders, which creates a virtuous
cycle of higher incomes, investment, and demand for off-farm
aclivitics; (iii) the better use of underutilized lands, especially in
estates; and (iv) an improvement in strategies to cope with periodic
droughts that severely reduce agricultural production.  The
Government seeks to stimulate these sources of growth by policy
reforms in four areas: land, output markets, input markets, and in use
of better technology and drought preparedness.

Government policies in the medium term will emphasize (i)
providing incentives to farmers to take advantage of new
opportunities, and ensuring an adequatc supply of inputs, credits, and
extension services 'by the public and private sectors and policy
reforms to improve land utilization; (ii) promoting small-scale
irrigation schemes as appropriate, which would be based on the
participation of the benefiting communities, with special focus on
improving access by women; and (iii) providing an appropriate
policy framework to support private investment in agro-processing

and trading, infrastructure, and the development of commercial
linkages.
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i)} Industry

The Government intends to encourage industrial activity through
further trade liberalization (while addressing the anomalies of the
tariff structure), export promotion, deregulation, and rectification of
the concentrated and interlocking ownership structure  that
characterizes the trade, distribution, manufactoring, and finance
sectors. ‘To this end, the Government is developing plans to
restruclure or privatize the large corporate sector, such as ADMARC
and MDC, as well as enhancing domestic competition.  Also, the
Govemnment is promoting the participation of foreign investors in
Malawi's private sector and the reorientation of production toward
export markets. Similarly, it is encouraging the separation of
ownership of the financial sector from the non-financial sector to
promote compelition and efficiency.

iii) Infrastructure

Malawi faces major challenges in the infrastructure sector, especially
in the water and transport sectors, An immediate task will be to
mitigate the effects of the drop in the water level in Lake Malawi—
caused by the droughts of the past years—on the akeshore economy,
power generation, and water supply for Blantyre. With the
assistance of the International Development Association (IDA), the
Government is monitoring Shire River flows, and is conducting
studies to improve demand management of water resources in the
river catchment.

With respect to transport, the Government szeks to increase
efficiency and competition and lower the high costs in Malawi’s
transport sector.  The opening of the Beira road route, utilization of
the Northern Transport Corridar, and the improvements in the rail
and road routes to Nacala are envisaged to help lower international
transport costs, A comprehensive National Transporl Policy,
including a revised Road Traffic Act, is expected to be fi nalized soon
with a view to promoting intramodat and intermoda! competition and
improving safety.
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c)

d)

Public Scctor Investinent Programime

The Public Scctor Investment Programme (PSIP) is a five-year rolling
program which contains all ongoing and approved projects scheduled te
start within the five-year time frame. The report is complicd by the
Ministry of Economic Planning and Development in close consultation
with central agencies, executing agencies, and the donor community.
The PSIP provides the framework for planning and scheduling of
investment projects in line with the long-term development goals and
objectives of the Government, as currently stipulated in the Statement of
Development Policies {discussed earlier} and also in line with the
medium-term macroeconomic objeciives as laid out in the Policy
Framework Paper {discussed eatlier) and the various sectoral strategy
documents.

The main policy objective of the PSIP with respect to the transport sector
is to build and ensure the efficient utilization of a network of
infrastructure and services necessary for developmental requirements of
the economy. One of the road improvement projects specifically
identified in the document is the Mangochi-Chiponde road on the same
alignment as the Mangochi Bridge (i.e., Route M3),

National Poverty Alieviation Programme

The Government launched the Poverty Alleviation Programme in August
1994 with a vision centered on a process of economic and social
development in which people are directly involved and empowered al the
communily and national levels to improve their livelihood. The overall
strategy of the Poverly Alleviation Programme is characterized by the
following elements: (i) promoting the increased participation of poor
women, men,' and youth in economic, social, and political affairs by the
provision of basic' services that enable them to take advantage of
opportunities; (i) economic empowerment of the poor by promoting the -
more productive use of their abundant resource, namely labor, which is
underemployed or unemployed; (iii) development of safety net programs
1o cushion those who are adversely affected by changes in policies and
natural disasters; (iv)} promoting the spirit of seif-determination and
reliance by accelerating the decentralization process and encouraging
participatory approaches to development; (v) instilling the spisit of
poverty consciousness in planners, administrators, politicians, extension
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workers, and the general public by intensifying poverly alleviation
information, education, and community {IEC), and capacity building—
with due recognition of the cultural diversity of the country; (vi)
improving the poor’s access 10 credit facilities by deepening and
broadening the financial sector to assist the poor Lo diversify their sources
of income; and (vii) introducing a system of poverly monitoring and
evaluation to inform the policy formulating process and subscquent
planning for poverty alleviation interventions,

The Poverty Alleviation Programme is a broad institutional framework
envisaged to incorporate various strands of development initiatives (o
provide a coherent basis for poverty alleviation in the country. The
programming structure is featured in Figure 3.2.

F Poverty Alleviation Program (PAP) }
g S~ s - ————T o T An e o T — o
]
Long- and Medium- Short-Term
Term Policies and Monitoring Projects
Programming Unit (funded by
(DEVFOL, PFR, MASAF, MPU,

PSIP) et DDF & NGOs)

Figure 3.2  Programming Structure of the Poverty Alleviation Program

In this structuré, the development of sectoral programs embodied in the
Policy Framework Paper (PFP) and Public Sector Investment Programme
(PSIP) for medium-term planning and policy reforms on the one hand,
and the operations of shorl-tcrm (community-based) projects funded by
the Malawi Social Action Fund (MASAF), Micro Projects Unit (MPU),
District Development Fund (DDF), and NGOs on the other hand has to
be related to the Policy Framework for Poverty Alleviation Programme.
The progress of implementing the PAP is monitored by the Ministry of
Economic Planning and Development,

Within the PAP, transport—a service sector whose role is to link
producers and consumers of goods and services—is identified as playing
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a crucial role in facilitating and promoting cconomic growth. In this
conlext, groups to be targeted are poor smallholder farmers, women in
poverly, estate workers, tenant farmers, ganyu (casual) laborers, youth in
poverly, the urban poor, and island and lakeshore communitics. The
constraints experienced by these target groups have been identified as
follows: (i} inadequate supply of all weather access roads especially in
rural areas; (ii) poorly maintained roads; (iii) shortage of transport
facilities particularly in rural areas; (iv) lack of financial resources and
shortage of appropriate transpoit mecans as well as supportive policies for
opening rural transport retworks through the private sector; and (v) high
lransport costs, which limit market activitics in rural areas and affect
private sector activity in remote areas.

The statcd objective of the transport sector is, therefore, “to improve the
mobililty and accessibility of households to goods and socioeconomic
services by provision of both motorized and non-motorized means of
transport including development and improvement of the road network.”
Clearly, reconstruction of the Mangochi Bridge would be fully in-line
with the objectives and strategies of the Poverty Alleviation Programme,
as the new bridge would be a substantial improvement in Malawi’s
domestic and international road network. In combination with road
improvement works between Mangochi and Chiponde to be financed by
the Kuwait Fund for Arab Economic Development (Kuwait Fund), the
Arab Economic Developrent in Africa (BADEA) Fund, the OPEC Fund
for Intermational Development, and the Malawian Government, this
bridge would also result in improved rﬁobility and accessibility of
households to goods and socioeconomic services.

Secondary Centres Developmeat Programme

With funding from the German Development Bank (ie., KfW or
Kreditanstalt fir Wiederaufbau), the Secondary Centres Development
Programme has been undergoing implementation since the late 1980s.
The objeclive of the program is to develop and strengthen rural centers,
and it is administered and executed by the Ministry of Local Government,
Mzuzu and Kasungu were the (wo target cities of Phase I of the program.
Luchenza was the subject of Phase 11, and Karonga was the target city of
Phase III. Currently, Phase IV is being finalized and will include
Mangochi, Liwonde, Salima, and Bangula.
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The project components for Mangochi will include the following: (i)
improvement of the M’ Baluku local market located on the eastern side of
the Shire River across the cxisting Mangochi Bridge, (ii) improvement of
the central market, (iii) improvement of the central bus station and
construction of a bus depot, (iv) development of a number of commercial
plots in the town, (v) upgrading several cily roads, and (vi) financial
strengthening of local authorities. Certainly, reconstruction of the
Mangochi Bridge would be fully consistent with the objectives of the
Sccondary Centres Development Programme, as the new bridge would
enable balanced development of Mangochi on both sides of the Shire
River.

(2) Economic Growth Prospects

Mangochi District has high agricultural potential to produce more cash crops.
Since estimated space for new agricultural land development is restricted,
agricultural development should be oriented toward intensification and
diversification. The constraints to developing the area’s agricultural
potential arc a lack of sufficient irrigation schemes and poor transport
conditions.

The environment in Mangochi District is favorable for intensification and
diversification of high value added cash crops, such as burley tobacco, cotton,
spices, macadamia nuts, and oil seeds. The main issue for such
diversification is marketability, i.e., accessibility lo markets and market
prospects.  Because many farmers are aiready growing these crops, it can be
assumed that intensified cropping will expand in the areas where accessibility
to Mangochi, Blantyre, and Lilongwe is adequate,

Urbanization and concentration of agro-industries and commercial and service
industries are not well developed in Mangochi District at present.  The
population of Mangochi town, which is desi gnated as a regional center, is only
about 0.1 million inhabitants and much lower populations inhabit Jalasi and
Namwera.  Urbanization and particularly agro-industrialization should
expand, including concentration of population in Mangochi town.
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