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Addend eu, 1 

TRASPORTI ANJD COKMUNICATION PROJECTS 

Project No 1.2.. Botswana
 

Botswana 
 - Zambia Road.
 
The Costs and financing should 
be corrected as follows 
"otal cost of project 

US A 30.5 millionFinanced by Government of Botswana US X 1.5 millionFinanced by EDF 
US S 14.1 millionFurther financing requested from EDF US $ 14.9 million 

Total US Z 30.5 million
 
Additional financing for engineering services
 
will be requested 
 from USAID US S 0.5 million 
Project No 1.3.1. Lesotho
 

Road -Mohales Hoek 
 - Quthing - Qachas Nek
 
Cost of project : Section 
 A 50 )an US 0 27.0 millionSection B 155 )an US 0 48.5 millionForeign currncy part 


50 - 60%
 

Project No 1.3.2. Leotho 

Taung - Mokhotlong - Sani Top
 
Road length 


118 )CM
Foreign currency part 

50 - 60% 

Froject Nc 1.3.3. Lesothco
 

Road Thaba - Tseka -
 Taung - Mpiti

Road length 


154 kmCost of project 
US 1 52.7 million

Foreign Currency part 
50 - 60% 

ProjectN o 1.3.4.Lesotho 

Road Ramabahta - Semon Konc - Sekake 
Road 1ength 

100 km
Cost of project 
US S 34.0 million

Foreign currer.cv part 
50 - 60% 

http:currer.cv
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On the lot April 1980 at the historic summit meeting in Lusaa, 
 leaders
and representatives of the nine independent countries of Southern Africa, i.e. Angola, Botswana, Lesotho, Malawi, Mozambique, Sw.ziland,zan-ia, Tan-Zambia and Zimbabwe, made a joint declaration of their strateg
for a closer integration of their economies. This marked a 
new commitment
to co-ordinate their economies so as 
to accelerate their development
and reduce their dependence on the Republic of South Africa.
 
The prograne 
 of action which was approved at the sumitemphasis on the establishment placed majorof a Southern Africa Transport and Communications Commission to be based in Maputo.
 

To assist the Commission in 
 its preparations
Africa for the Second SouthernDevelopment Coordination Conference
velopment Authority agreed 

the Swedish International Deto provide
cations 

a team of 6 transport and communiexperts, and contracta was subsequently signed with Hoff & Overgaard, Flanning Cons'ltants.
 

The work was initiated 
on 22nd September and completed at the endOctober. During this period ofthe whole teamall nine member states 
or part of the team visitedto discuss relevant projects with local authorities and to collect available information. The following report contaiL- the material collecteddurirg these visits and the analysis whichflows from this dat.a
 

In view 
 of the time available to the Consultants it has not been feasible to circulate a draft of the Report to the nine SADCCcoment. It is, therefore, possible 
States for

that certain ommissionsbeen made or that errors might 
may have

have crept theinto tert. Any corrections will be collectedbefore the November Conference and made av-aila
ble to delegates. 

In conclusion we want to thar.k the Governments of the member statesand the many officials we have met with for their excellent 00-operation and never ending efforts to comply with our requests. 

Maputo, 29th October 1980
 

Hoff & Overgaard A/S 
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SECTOR REVIEW AND P J =01'A 



1. 1 TRODUCTICK 

The main objective of this report is to present the projects, for which

the member states are seeking international financing, in a brief and
systematic way, which will allow the reader to -uickly identify projects
of potential interest. This implies that the descriptions are far from 
being exhaustive. Additional information is available in the countries 
concerned, and also to some extent with the Commission. 

The report consists of three parts:
 

Part I: Sector Review and Project Summary
 
Part II: Project Descriptions
 
Part III: Appendices
 

Part I establishes an overview of the transport and communications sec
tor, which will serve to evaluate the proposed projects in a bioader
regional perspective. The present and possible future demands for trans
port are elaborated first and followed by brief reviews of each trans
port nub-sector and telecommunications. It is attempted 
to identify the
major problem areas and to indicate ways and means for improvement and
 
future development.
 

At the end of each chapter all proposed projects within the sub-sector
and their estimated costs are listed and assigned priority classifica
tions as follows:
 

Priority class 1: Rehabilitation/Upgrading 
Priorit-j class 2: New telecommunication projects

Priority class 3: New transport projects
 
Priority class 4: Studies
 

These priority classes have been established by the Commiszion. They

express the commitment of the member states to make optimal use of oxisting facilities before implementing new projects wherever possible. 

It should be pointed out, however, that the application of these priori
ty classes raises some problems, as rigid definitions have not been es
tablished. Instead the Consultants have adopted a pragatic approach.
This implies for instance that some projects which should be preceded
by a study are placed under priority class 1, 2 or 3 with a remark to
 
that effect. Also, the list of priorities should not be interpreted to
 
mean that all proposed projects in priority class 1, 2 and 3 must be
carried out before any of the studies included in priority class 4. 

No other attempt to rank the projects according to priorities is made
in this report. Rather it is left for the potential financiers to deci
de which b-ub-sector, country and project should receive support. 

The projects included in the report are generally of a regional charac
ter, i. e. they concern at least to countries or/and they serve the
objective of reducing the countries' dependence on the Republic of
South Africa. However, as most projects serve both domestic and regio
nal traffic some projects which are primarily of national interest have 
also been included. 
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The status of the proposed projects with regard to financing variesprojects which fromhave never before been presented o potential financiersover projects for which the finsncing is being negotiated, to projectsV.th most of the required financing already committed. Independenttheir status all projects have been of
included in this report for the sakeof completeness. However, the required financing as presented here, has
been reduced by firmly committed funds to the extent known by the Consul 

tants. 

The projects have been assigned three digit numbers, the first digit indicating the sub-sector as follows: 

o - Multi-moda.l
 
I - Roads
 
2 - Railways

3 - Ports and Water Transport
 
4 - Airports and Air Transport

5 - Tel ecommunic ations
 

-The second digit indicates the country: 

0 - Regional
 
1 - Angola
 
2 - Botswana
 
3 - Lesotho
 
4 - Malawi
 
5 - Mozambique
 
6 - swaziland
 
7 - Tanzania
 
8 - Zambia
 
9 - Zimbabwe
 

The third digit is a serial number within each sub-sector and country. 
Part II of the report contains brief descriptions of the proposed projects. Although it has been attempted to standardize the descriptionsvariations occur due to di-erences in type of project, in amount and
quality of available information etc.
 

The descriptions are generally based on informationber provided by the memstates either in the form of specific project descriptions or more
general information including study reports. Supplementary data havebeen extracted from the reports on "United Nations Transport and Communications Decade for Africa, 1978-1988",, 
Only to a very limited extent it has been possible for the Consultantsto undertake own analyses and assessments of the projects due to theshort time available for the assignment. The "Comments by the Consultants" should be read with that in mind, and they do not, in general,
represent an endorsement of the technical and economic feasibility of
 
a project.
 

?_rt -!I :ctrises .two apperdices: 

Appe.AilX I: "Foreign trade", which represents the Consultantsoattemvt
 
to establish the present and fuzure demar 
 for goods transport between the member states ard between the region and 
the rest of the world. 

Appendix 2: "Bibliography,, which listc the report3 and other material
used in the preparation of this report.
 



2. sUMOMARy
 

2. 1 Regioia! development 

The indelpendence of Zimbabwe haj created a new basis forco-ordinated economic development within the region. The addition of

Zimbabweos rich resources to the resources of the other countries, and
the prospects of peace and political stability will open up possibilities for a strong economic growth and an increased standard Of living. 

The total resources of the region are unique. Vast areas of unusedcultivable agricultural land. are available with ample water for irri
gation purposes. 

Huge resources of high quality coa! in Zimbabwe, Botswana , Mozambique and Swaziland, which cannot be utilized otherwise by these countries, wait for exploitation and exportation to an energy-hungry world.Other mineral deposits are identified all over the region with iron,chrome and copper as the most important ones. 

The present economic level, from which the new development would start,is very low. By mostfar the of the population get their poor livingfrom agriculture, carried out with the same primitive tools as were
used by their ancestors 
 for many centuries. Generations of colonial
rule has kept education at an extremely 
 low level, and the intellec
tual resou.rces of most countries are undeveloped. 

The basic problem for economic development is education and vocationaltraining, which is necessary in order to provide sufficient skilled
labour and managerial and administrative capacity.
 

The process of education takes time, and will be a serious bottleneck
 
for development.
 

Obviously, this region with all its physical resources will, sooner
later, or

reach a level of wealth comparable to any other region in theworld. The timing, however, depends on education and training.
 

Two major development strategies are possible. One, which will increasethe standard of living gradually over a long period of time, relies onthe human resources within the region and a strong effort to improveeducation and training. The other one, which could create a much faster development, allows for a 
 considerable number of expatriates toassist both in education and training and in actual performance ofmanagement and administration - an assistance which should be phased

out as 
 the results of the educational activities emerge. 

2.2 Develoment of transoort and communications 

The transport sector is a key- to the economic development of the region. Specially the railweys &nd ports of Mozambique are outlets,which must function smoot-,1 if a fast development is to take place. 

In the short ran it seems that rehabilitation or upgradinS of existing
railway and port facilities will create sufficient capacity to takecare of the transport demand, even if it is increased by additionalmining activity. Skilled labour and managerial and administrative talent are, however, scarce resources which will continue to hamper thesmooth ruanning of the transport system unless extreoidinary effortsare madc to increase them. In this key sector it seems to be risky 
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not to rely on both inten;ive ',ucational training of local Utaff anda temporary azsis-tance from expatriates.
 

In the long r%,.n exploitaion of the enormous mineral reserves will require Lupecial transport facilities. Around theCO-,:LI prio,LctiCn could b w,]l be yond 
turn of the century- the

40 million toriu Ier anar. aditdition icveral other minerals could be exported from theportation region. Transvia the existirn rail netuork originally designed for a modest traffic will probably not be economical for such huge quantitiesand would create serious capacity problems for all other traffic. Consequently it may be feasible to establish new special mineral railways
and terminals for these large btlk transports.
 

Ezploitation and transpoz-t of the mineral reserves seeni to be the mostimportant development project for the region, and should be subject to
careful study and planning to erisure the highest benefi ;s for the countries involved.
 

Pasoenger transport in the region is generally of low standard due to
poor roads and low air traffic frequencies. The increased emphasis on
economic devtlopment and co-operation will necessitate and justify the
improvement of passenger transport services. 
A properly functioning telecommunications system is
a prerequisite for
further development of the region not only because of the general demand ror communication, but also due to the need for reliable telecommunication in the runing of transport cervices. The deficiency of thepresent system is in marvi instances hampering development and resulting in inefficient utiLization of resources throughout the region. 

2.3 Samma of proposed projects
 

In order to improve transport and comunications in the region 97 projects at an estimated total cost of US dollars 1,912 ml %re being proposed for international financing. The projects are sumrizedin table 2.1, which shows the nmunber of projects according to priority
class, sub-sector and country. Table 2.2 shows the costs of the projects in a similar wav. 
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TABLE 2.1: S&MAjRy OF PROPOS= PROJECTS BY NU1EM 

rity 

class 
Sictor REQ ANG BOT LES MAL MOZ SWA TAN ZAM ZIM Total 

Rehab i! itat ion/UDadfing 

- Roads 

- Railways 

- Ports & Water Transport 

- Airports & Aviation 

- Telecommunications 

1 

1 

2 

1 

3 2 

1 

5 

5 

3 

2 

1 

1 

2 

2 

1 

2 

2 

3 

1 

3 

2 

2 

17 

11 

3 

9 

3 

3-1 

f I 

1 1 
Subtotal 

43 
2 
3 

N1w e e o .PrJZntn 
New TransDcrt Projects 
- oads 

1 

1 

1 1 

1 

2 9 

1 

1 2 

1 

6 

1 

219 

4 
- hailways 

2 1 5 J.L8 
- Forts & Water Transport 
- Airoorts & Aviation 11 


iA
 

Subtotal 
13(- ) 

Studies 

- Multi-modal 
 1 

1
 - Roads 2 1 
 1 1 1 5 -Railways 
 3 1 1 1 6 

- Ports & Water Transport 1 2 1 1 5 
- Airports & Aviation 2 

2
Tclecommunications 1 

1 
Subtotal 


19CI4,-I
 

Total 
 8 8 6 8 6 28 6 12 1613 
.0 S1. ,1 IV ,1'1. 

Note: Joint projects have been noted 
" 

for both countrie3 involvod. The real number [ Of pro'ect3 are give. in the colunn "Total". 

97 
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TABI 2.: .WVWy OF PROJECT COSTS (n MILLION US DOLLARS) 

Priority Sector REG ANG BOT LES MAL mOZ SjA TAN ZAM ZIM Total
class
 

ehabilitationUp-Adin
 

- Roads 
 13 117 55 51 17 130 21 43 477 
- Railways 60 104 21 276 1) 50 511 
- Ports & Water Transport 369 369
 
- Airports & Aviation 8 16 40 111 175
 
- Tclecommunications - 1 -- 1 

Subtotal
 
1533 "
 

2 Ncw Telecommunic.Projects 
 12 1 - 4 67 3 2 8 21 118 Z
3 New Tanoort Projects 

- Roads 
 50 14 30 
 12 50 
 156
 
- Railways 

6 26 
 43 
 75 
- Ports & Water Tran-port 
- Airportc & Aviation 14 
 14
 

S2ubtotal 
245 

Studies 

- 1 ulti-modal .3 
3
-RIoads 2 

-- ed --- 2
 
-Railways 

- 2 
5 1 1 1 8 

- Ports & Water Transport - 2 - - 2 
- Airports & Aviation -

- Telecommunications 
 1 

1
 

Subtotal 
16 0 

Total 9 127 118 151i106 833 
36(37 120 175 1912
 

Notc - indicates less than half of one unit. 
1).Costs of prcjects inc:luded under Mozambique
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. TRANSPORT DMtMq 

3.1 	 Ponulation
 

Te total 1980 population in 
 the region can be estimated at 59 million
distributed as follows: 

Table 3.1: Population 1980
 

million inhabitants 

Angola 
 7,1
 
Botswana 
 0,8
 

Lesotho 
 1,3
 
Kalawi 


6,0
 
Movambique 
 11,7 
Swaziland 0,6 r, i 
Tanzania 18,6 L. 
Zambia 5,77,4
Zimbabwe 


Total 59,2 

The d.1tribution by provinces is shown in Fig.
For An,-ola and Zimbabwe the province figures 
3.1.
 

are estimated,dorabh, population movements 	 as consihave taken place
part 	 since the last census andof the rural pcpulation
Urban 	 is still moving.population in towns more than 20.000 inhabitants shown in Fig.is 
3.2.
 

3.2 Foroir_. Trade
 

The baz'is for our estimates of present and future 
 transport demand,:iv(.n in 	 isappendix 1, where forecaststrade commodities for 7 	 are made for the main foreignof the 9 countries. Angola and Tanzaniabeen considered 	 has onlywith regard to certain aspectsto the limitations on available data. 
of their foreign trade dueAlso,relevance to the prcjects. 

this trade is of very limited 
One is giving the basis 

Each country chapter consists of three rections.for our estimates of export by commodity group2000 with 5 year intervals. 	 1980
import, and one is explaining 

One is giving corresponding information forthe background fordestinations of foreign trade 1980, 1990 and 2000. 
our estimates of origins and 

All estimates are in tons
as estimates of value are less relevant to the transport projects. 
The reliability of the data on present foreign trade seems to be good
countries, .less convincing in others. The Moqambiqueare probably the 	 figuresleast reliable. 

Conziderable changes in traded amounts, origins andtaken place in 	 destinations have1980. Transit traffic from the landlocked countries is 
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already influenced very much by the opening of the Zimbabweanand future traffic will border-,change still moretablished. Exports as new trade chamnels are esfrom Zimbabwe will also substitute importsneighbour which thecountries previously
places. The 

had to buy in R.S.A. or from moreserious droughts distantwhich devastated mrachin the region in of the maize harvest1979 created an import demand which hopefully is tem.porary. 

For Zimbabwe, Zambia and Malawi - thelocked three most importantcountries of the land- we have obtained trade statisticsor roreifgn or good estimatestrade by commodities for thebian and Malawian Railvayz 
first 6-7 months of' 1980. Zamalso provided data on origins and destination= for this period. This has given us a certain guidance for theexpected development in the new situation.
 

The forecasts are bazed on interview with key Personncl inminiLtricz the relevantand institutions in each country. Anotherof information important sourceis the various transport studieslast few years carried out during thein parts of the region. Some forecasts from these studies are adopted. Others are revised due to recent developments orbecause we found them too pessimistic or
We have made free 
(more seldom) too optimistic.use of information giv:.ntions mentioned in all reports and publicain appendix 2 without quoting the sourceUsually our forecasts in all cases.are higher than previous forecasts, made by otherconsultants. This is due to five reasons: 

- we find that the base period 1979-1980 is apre::::ion, -haracterized 
period of economic deby war and guerilla activity withinthe region, most ofwith clot-ed borders, poor tranoport facilitiec and un-':ually bad harvest resultL;
 

- 'ae expect 
 that incluzion of Zimbabwe in the region will create new*conomic developments;
 

- wc assume that international financing willbilitate and 
make it possible to reh&upgrade the present transport system within years, the next fewwhich will induce new production;
 

- we find, that 
 the economic consequences
in the transport of a certain overcapacitysystem are usually less than the consequences of acapacity which is too small. 

-there is a high margin of error attached tothe transport system may 
long term forecasts, and 

events, bad harvJests 
also in the future be strained by politicaland difficulties in "dministrating railways andports in an efficient way, which will require spare capacity.
 

Con:idering this, we prefer the consequences of a too highthe conzerquences of a forecast which is too low. 
forecast to 

It must be born in mlrAi, that the whole study of transport demandcarr:ed out wasby the team's transport ecoromist2-3 wecks were s ent 
in 5 weeks out of which"isitin.- the various cou.tr,-esDetail,. or individual for data collection.cz..odities, origins or destinationsas very little time was may be wrong,left for checkc.nz. We believe, however, that
our forecasts of total flows between countries and exit ports are ofthe ri..-ht order of magnitude. 

http:checkc.nz
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'1- main r,,uutu uf our transport demand studies arv given in table 3.2and I.I. Our estimates of present and future trade between the countriesof the region and between each country and the rest of the world - divided bctwecn R.S.A. and "Other countries" - can be seen in table 3.2. 

The distribution of the trade with "Other countries" on export ports is 
found in table 3.3.
 

Fig. 3.3 and 3.4 show the flow 
 of dry cargo - except coal - exportedto or imported from other countries in 1980 and 1990 - distributed on
main ports. 

Fig. 3.5 and 3.6 show the trade (import+export) between the countriesof the region and between each country and R.S.A. in 1980 and 1990.
 

The following assumptions were 
made in order to decide on the future
 
transport pattern:
 

All proscnt railways and porta will be rehabilitated or upgraded to

reasonable standard 

a
 
before 1985.
 

The railways 
and ports are assumed to be managed in a way which guarantees smooth running. This also applies to the Benguela Railway.
 

The coal export will reach: 

10 mill tons from Zimbabwe before 1990
 
10 mill tons from Mogambique before 2000
 
2 mill tons from Swaziland before 1990
 

In order to transport the amoiuts of coal from Moatize a coal railwayis assumed to be built to Nacala before 2000.
 

These assumptions lead to considerable clages 
 in the trade pattern ofthe regiono In 1980 a considerable part of Zimbabwean foreign trade
went to or through R.S.A. No information is available 
on the exact distribution, but our estimate is given in table 3.2 and 3-3. In 1990 Zimbabwe will supply an important part of the import requirements of theother countries in the region and all the transit traffic to "othercountries" will pass Beira or Maputo. The export from the other countrics of the region will not change so much as 
it mostly consists of
bulk products for the world market and the commodity composition isvery uniform for the various countries (coal, other minerals, sugar,tea, tobacco). The transit through R.S.A. will disappear except for
the meat from Botswana. The copper of Zambia is assumed to be equally
distributed between Lobito and Dar-Es-Salaam according to the final 
destination of the export.
 

3.3 Transpcrt of coal and other material 

The know 
denosits of coal and other minerals of the region are huge.Ztc ur3cicwn may be even- larger, as vast areas - specially in Angola andBotswar.a - are virgin land for geological surveys. 

Thoce deposits can only be utilized when cheap and efficient transport and terminal facilities are available. Existing railways and ports can if rehabilitated  carry a certain part of the possible mineral export. 
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TABLE 3.3 

I.000 tons Cargo flow to "other countries'" wi th
origin or destInation 'o.ts
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 BERA MAPUTO -R.S.A
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-980-
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2000 . ... 125 300 425 125 250 
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- - - - - -

1980 -  - 135 80 215 550 310MRAMBIQrE 1990 860 445 12801725 . .. .- - - . .330 230 560 4475 875 5350 .765 1480 2245 . .
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Thu quantities involved amounts, however, to at least 10-40 mill.per 3 tonsor 5 times a.l present exports from the region. Withport ac'mand a transof this order of magnitude complete new transport facilitieswill be required, Reference is made to chapter 5.5. 

JIronl,' to pnivide a ,o-)rdinatod plan for tlhi.. d'v,!1o!,m, nt ircludir,all uouttriei involvud, a regional study 
seems to be appropriate. 
 Project NO. 2.0.3, study on survey, exploitation and transport of minerals,
has this purpose and should be given a very high priority. 

The possibility of producing oil from part of the coal should also beinvestigated. This could save some transport investments. 

The Consultants did not have time to collect all data on known depositsof coal and other minerals. The following summary is made on the basis
of interviews and existing reports but is not complete.
 

Reference is made to Fig- 3.7. 
BOTSWANA: Coal. The coal mine at Morupule could probably produce 5 mill.ton of high quality coal per year from 1985 and possibly 10 mill. tonslater. Information may be obtained from Shell Coal International andAngjl o-American Corporation. 

the 

Copper. Te present copper mines at Seleb.'-Pile produce
40.000 ton -of-refined copper per year,. New copper nmested are investigaat Matsitame and Bushman between Francistown ari Nata. An ore bodyof 7 mill, tons is proved and investigations contimie. The double quantity is needed to justify opening a mine with a 20 year lifetime producing 750.000 tons of ore per annum. Falconbridge Explorations is in-
volved.
 

Soda Ash. Several studies are made of the deposits in the
Makgadkgai depression (see map Fig. App. 1.2). 
 Production of
400.000-. "'.000 per year may be feasibletons if cheap railway transport to port is available.
 

MOOMIQUE: Coal. The coal mine in Moatize have deposits of about 400
mill. tons and-the area northwest of Cahora Bassa may have evenA production of 4 mill. tons in 1985 and 10 mill. tons in 
more.
 

1990 is included in our forecasts. 

$ther resources. Iron, asbestos, bauxit,ral gas ccpper and natuis i-e'r.Tfied. Toolittle information exist to evaluate feasibilitl of mining. 

SWAZILAND: Coal. No information has been collecteddeposits. Three on the size ofnternational companies are, however, preparing mining
which will provide 2 mill. tons per year by 1985 and probably more

later on.
 

ZAJ A.: 
 Cc:r. New :ozer mines may be opened atproduction in the Lumwana, butold copperbelt is diminishing. A total increase of4% per year is included in cur forecast. Reference is made to App.1.8.1.
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Coal. The mines at Maamba can produce 1 mill. tons per year.An export of- few hundred tons is included in our forecast. 

ZIKBA3WE: Coal. The Ministry of Mines in Salisbury has informed us, %hatnearly unluumted resources of coal &re found in the W&"kie Area and inthe area south of Lake Ka.'iba. The Geological Surveys Department confirmed this information and provided a memorandum, describing the deposits
in as much detail as possible 
at the present. (Reference is made to thebibliography, appendix 2). 

The Wankic Area, where present production oftakes place, have reservesmore than 1000 mill. tons, and the deposits of other coalfields are probably 20 times as large. A production of 5 mill, tons per year in 1985,
10 mill. tons in 1990 and maybe 20 mill. tons in the 1990's is possible
and feasible if the transport to ports is available and if the big in
vestments in mines can be financed. 

Other minerals. Zimbabwe is mining iron ore, chrome ore andcopper. The transport of these minerals could. be co-ordinated with the
cc-9-" transports. 
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4. ROADS AND ROAD TRANSPORT 

4.1 The role of the road in the transport system
 
The role of the road 
 for transports is mainly for the following purpo
ses:
 

I) Short distance transports of people and goods

2) FPeder traffic to transport terminals, railways and ports

3) Special transports of e.
g. fresh products which need quick deli

very 
4) Special transports "door-toi-door" orwith special timing demands 
5) Transports between places where railways are not available. 

conclusion this,As a of the road will serve a high portion of theshort distance transports but only small amounts of the long distance 
transports.
 

Another conclusion is 
 that the road network has to be small-.neshed inorder to serve the people, the production and the development. Theability of the road to penetrate all land where people area main advantage for road transports, which 
living is 

can be continuous fromalso small production areas to markets or terminals.
 

For big transport volumes, 
 e. g. coal or other bulk, road transpor
tation is not suitable.
 

It is within the region a generally expressed goal 
to direct as muchas possible of all transports to rail. it is desirable to utilizeexisting railway lines as much as possible. It is also desirable to
keep the energy and fuel consumption on a low levtl, 
 and road transport consumes more energy per ton-kilometer than does rail transport.
 
Summarizing the role 
of the road in the transport system the following conc2usions are generally applicable:
 

The roads carry the largest part of all ton- and passenger-kilometersdue to the fact that of all transports, the short distance transports
are dominating. 

The road system offers 
and 

very flexible transport services geographicallyin time. It is essential that the road network is continuous witha hierarchical organization. The main road network forms the skeletonto which roads or road networks of lower grades are connected. 
As regards the regional importance of roads it can generally be saidthat the volumes of internatiorl transports roadon are low, butthat the regional roads anyway bemay viable due to the service theywill at the same time offer to domestic traffic. 
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4.2 Thc existing rerional road network
 

Road mapZ over Southern Africa show a continuous main road networkHowever, when the roads arc studied more closely they turn out to be
of much different standard.
 

Mutt ,)n"til: propoced projects aim at the incr'azCexisting road links. Some of these are 
ol" the -tandard of 

of very low standard, e. g.
earthroads, of which some are only passable with four-wheel-dzrive vehicles in the dry season.
 

The maintenance of the roads offer special problems. Some of the 
projects include road sections which have been broken down due to insufficient maintenance. Lack of skilled personnel, lack of equipmentlack of spareparets andand repair facilities for equipment are serious problems for the road maintenance in many of the countries in the region. 
There 
 is also in some areas a serious lack of local material suitable
for road construction-and maintenance. This is sometimes the reason
for choice of bitumen standard though the traffic volumes are lowsothat the savings in vehicle operation costs can not justify the higher
costs of a bituminization.
 

4.3 Future road standard 

For the planning of a future regioral road network some regionally

approved guidelines might be valuable.
 
With the development of international road transportation the following fields might be considered for standardization in regional co-ope
ration:
 

* Regulatior-, in maximum axle loads, vehicle weights and vehicle sizes 

* Speed limits
 

* Road signs
 

. Design standards for roads and bridges
 

* Requirements for driver's licenses and vehicle standard for regio
nal operations.
 

It is desirable that the various links of the regionl 
main road network have a similar standard.
 

The goal should be a road network of two-lane, bituminized standard.
However, where the estimated future traffic volumes are low, usually
in the magnitude below 200 vehicles per day, a lower standard may bepossible. The least standard of the main road network snould be roads
constructed to engineered graavel standard, passable by usual motorvehicles independent of the weather.
 

For the choice of road standard the maintenance problem has tosidered. be con-A high construction standard may give low maintenancewhile costsa low construction standard may require higher maintenance costs. 
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The availability of xuitable material and maintenance resources have tobe included in these considerations.
 

For the road crossings of rivers there
requirc high is a similar problem. Bridgesinvestments but low maintenance costs24 hour snrvice. Ferries and offer a regul&ar 
ow'iatui cuotz 

require usually lower investments but higherand -k.illcd uperator... The fCrry-onrvicuc arc alzomorc irregular and unreliable. 

4.4 Training
 

It is a 
general observation that training of personnel is essentialsafe and economic forroad traffic and transports. The following three areasshould be considered.
 

Vehicle operation: 
 Lack of training
careless driving. 

causes high accident rates, due toIt also causes quick break-down of vehiclesoverloading and due tonegligennce of vehicle nmintenance.
 
Vehicle maintenance: 
 There seems -to be a general lack of skilled mechanics and facilities for the maintenance of the vehicle fleet.
is a serious waste of capital and resources. 

This
 

Road maintenance: Mazy roads tiLthin the region areto in bad condition duelacking maintenanc,;. Training of engineers, foremen and workersshould make the road-keeping more economic and effective. 

4.5 Vehicle and traffic densities
 
Figure 4.1 shows the 
relation 

number of motor vehicles per 1,000 inhabitants into the C2P 1977 in US dollars/capita for sevencountries. There is a of the nineclear relationship, which may bean indication interpreted asof the development of 
GNP. 

the vehicle density with increasing 
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As the CNP is generally 
low. 

low in the region, the vehicle densities areDue to this fact the traffic volumes on the road networks are lowexcept on roads near big cities and on feeder-roads to important ports. 

The road traffic volumes passing '-orders between countries are generally low. At border stations for which statistics has been provided tothu Con=ltants the traffic is below 100 vchicles per day each staattion. The heavy vehicle traffic is mostly more than 50% of the total
traffic passing borders. 

4.6 Feasibit__ studies for road Drojects 

Very few of the projects have been studied with respect to their economic feasibility. The standard of construction where design has beencarried out is based on general design standards and simple traffic
 censuses ai..d forecasts. This 
 is often enough for the road designer butnot for most financing institutions, which select projects to be financed on the basis of e. g. priorities or estimated rate of return.
 

However, it 
 is di.fficult in the feasibility study of a road project to
quantify all aspects of the road as mentioned in section 4.1.
applies in particular to international roads with 
This 

low traffic volumes. 

Thereforc the comments by the Consultants on the projects are mainlyin general terms instead of calculated figures. The corments may nevertheless indicate decisiona or a need for further study. 

4.7 Review of projects
 

26 road projects are proposed 
 for financing, of which 17 are rehabilitation and upgrading of existing roads, 4 are construction of new
roadc and 5 are studies. The locations of the projects are indicatedin Fig. 4.2. Table 4.1 shows the number of projects by country andpriority class as well as the costs of the projects.
 

The Re abilitation/Utpadnz.Projects 
 cover a wide range of demand.Some projects include upgrading and realignment of poor earth roadsto bituminized standard. Other projects toare in fact rehabilitation
previous and reasonable standard of roads which have broken down due
 
to insufficient maintenance.
 

In the NewProjects are included new road links between Zambia and Angola and between Tanzania and Mozambique. One project,new in Lesotho,has the same aim as three projects in the Rehabilitatior./pgraing
group, which is to decrease the dependence on Souththe African transport system by creating a good road network within Lesotho. 

Of the five Studyv Proiects do two projects in Angola include 2 resp.
5 different roads. 

The complete list of projects follows.
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TABLE 4.1 SUMMXARY CF ROAD PROJCTS 

(Costs in million US dollars) 

PRIORITT CLASS TO AL 

1 2 3 4 Number Cost 
ANGOLA Number 

Costs 
1 

50.0 
2 
1.8 

3 
51.8 

BOTSWANA Number 
Costs 

1 
12.5 

1 
0.45 

2 
12.95 

LES'M Number 
Costs 

3 
117.4 

1 
13.5 

4 
130.9 

KAIAWI 

MOZAMBIQUE 

Number 
Costs 

Number 
Costs 

2 
55.0 

5 
81.3 

1 
30 

1 
0.1 

2 

7 
55.0 

111.4 
SWAZILAND Number 

Costs 
1 

16.5 
1 

16.5 
TANZANIA Number 

Costs 
1 

130.0 
1 

11.6 
2 

141.6 
ZAMBIA Number 

Costs 
2 

21.3 
1 

50.0 
1 
0.45 

4 
71.75 

ZIMABWE Number 
Costs 

3 
23.3 

1 
0.1 

4 
23.4 

TOTAL Number 
Costs 

17 
457.3 

4 
155.1 

5 
2.9 

26 
615.3 

Note: Joint projects have been noted for both countries involved. Thesum of the numbers of projects for each country is thereforehigher than the real number of projects. The costs of such projects have been split up on the countries. 
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ROADS 

List of Projects 

Project 
No. 

Country 
Title Priority

Class 

Estimated 
Cost 

Million 
US dollars 

1.1.1 Angola Studies of the Tourbu-Nogmi 

1.1.2 Angola 

road and of the Soyo-.VNzeto
road 

Studies of five roads 
4 

4 
0.3 

1.5 
1.2.1 Botswana Improvement of the Botswana

1.3.1 Lesotho 

Zambia rot-A, Lection Nata
razungila 

Upgrading of the road Mohale's 

1 12.5 

Hoek-QuthingQachas Nek 1 48.5 
1.3.2 Lesotho Upgrading and reconstruction 

1.3.3 Lesotho 

of the road Taug-Mokhotlong.-
Sani Top 

Upgrading of the road 'haba
1 39.2 

Tselm-Taung-Mpiti 1 29.7 
1.3.4 Lesotho Construction of a new road 

Ramabanta-Semonkon-Sekake 3 13-5 
1.4.1 

1.4.2 

1.5.1 

Valawi Mangochi- Chiponde.(oz ambique
border. Upgrading 

Malawi/ Malawi: Blantrre-Mulanje-
Mozambique Mozambique: Milanje-Mocuba. 

Rehabilitation and upgrading 
Mozambique Rehabilitation of the Tete

1 

1 

22.0 

33.0 
40.0 

1.5.2 

1.5.3 

Cassr.catiza road, section
Matundo-Chiuta 

Mozambique Rehabilitation of the Zimba
bwe-Tete-Malawi road 

Mozambique Rehabilitation of the road 

1 

1 

5.0 

12.0 

1.5.4 

1.5.5 

Zimbabwe border at Machipan
da-Chimoio-Beira 

Mozambique Rehabilitation of the road 
connection to Swaziland 

Mozambique Access road to the Unity 

1 

1 

17.3 

7.0 

Bridge to Tanzania 3 30.0 
1.5.6 Mozambique Study of a new road Moamba-

Mas singir-Mapa i-Chic-ala
cuala 4 0.1 

1.6.1 Swaziland Rehabilitation and upgrading 
of the road Siteki-Lomahasha 
on the Mozambique border 1 16.5 
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Projt Pirt -timated 
Nu. 

Class 
Cout 

KillionUS dollars 

1.7-1 Tanzania Rehabilitation and upgra
ding of the Mtwara-Soge-
Mbamba Bay road 1 130.0 

1.7.2 Tanzania Access road to the Unity 

1.8.1 Lngola/ 
Bridge to Mozambique 
An6cla-Zambia road link 

3 11.6 

1.8.2 

1.8.3 

Zambia 

Botswana/ 
Zambia 
Zambia 

Kaziungla bridge 

Upgrading of the Lusaka

3 

4 

100.0 

0.9 

Livingstone road, section 

1.8.4 Zambia 
Zimba-Livingstone 

Rehabilitation of the road 

1 13.0 

Kafue-Chirundu 1 8.3 
1.9.1 Zimbabwe Rehabilitation of the Sa

1.9.2 Zimbabwe 

lisbury-Chirundu 
three sections 
Upgrading of the 

road on 

road, 

1 16.5 

1.9-3 Zimbabwe 

Plumtree-Botswana border 
Rehabilitation of the Sa

1 1.8 

1.9.4 Zimbabwe 
lisbury-Umtali road 

Construction of a road 
1 5.0 

link Matetsi (Bulawayo-. 
Victoria Falls road) -
Pandamatenga (Botswana
border) 4 0.1 

Total 26 projects 615.3 
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5. RAILWAYS AnD RAIL TRANSPORT 

5.1 The exiutinr network 

The total length of the railway in the region iscan be seen on the about 13.000 km. Azmap, fig. 5.1 t the existing railway networkgood connections providesto the sea for all the countriesis in particular tru-e for the 
excrcp Lesotho. Thiseastern partregion" connections all 

.f the region. The "inare almost shorter than alternative connectionsto South African ports. 

The landlocked countries, Botswana, Zimbabwe, Zambia and Kalawi,rail access to at least two ports. 
have 

The importanuce 
sible as 

of the ports and railways in Mozambique is clearly vithe railways to Nacala,
arteries for Mozambique, Botswana, 

Beira and Maputo ports are the mainZimbabwe, Malawi and to certain extent also Zambia. 

When the system of existing railways
tisfactory standard &a regards 

and ports is brought up to a saboth infrastructurewill have a capacity well above the total 
and operLtion, it 

region and can 
import/export demand of theoperate as an independent railway network.
 

Consequently, 
 from a capacity point of view, constructionnal ra iway lines of additioseems not required in the future apart frompossible new 
near

lines for heavy mineral transports.
 
This is 
 also the view OJT the railway administrationsbabwe/Botswana, in Zambi.Mozambique, MalaJi Zim
these railways agreed 

and Zaire. The general managers for 
1980 the 

in their annual meeting in Bulawayo inthat immediate efforts should be 
August

concentratedtion and on rehabilitaimprovement of the existing railways rather thantion of new on construolines, which, in fact, woulddominatLng problem only increase the presentin almost all the administrations: lack of educatedstaff. 

5.2 Construction works 

The major part of the railway projects submitted by the member statesdeals with rehabilitation works as several lines are in very poor condition due 
 to many years of neglected maintenance, damage by war etc.
 
Cenerally 
the railways nave been constructed to a low standard in the
colonial time. Gradients are often steep and curves are sharp and drainage and erosion problems are frequent.
 

In planning and execution of rehabilitetion works it should be carefully investigated to which extent it is feasibleimprovements to incorporate a2ignmentin the rehabilitation works in order to reduce operationand maintenance costs. Due attention should also be paid to the questicn of expansion of crossing loops and establishment of additional
crossing stations in order to 
increase the capacity.
 
I should be noted that the value of rehabilitation will be lost,
the rehabilitation is not followed up by establishment of an effec-

if
 
tive maintenance organization.
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FIGURE S.1 EXISTING MAIN RAILWAY LINES 
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5.3 Oeration
 

Due to various reasons, 
 mainly lack of educated staff and insufficienttraining of staff, the operation and performance of most of the railway. in the region is not satisfactory. 

The questicrs of temporary employment of foreign key-staff and train. .ng of local staff at all levels should have a very high priority. 
The turn-round times of wagons are in manysultin T 

cases extremely long rein a constant lack of transport capacity. The reasons are many as, for instance, lack of available motive power,storage, use of wagons forlack of maintenance staff and spare parts, low efficiencythe ports, inunsuitable regulations and hire rates etc. The importanceof reducing the turn-around times, which save investmentsrevenues, and increasecan hardly be overstressed and should be carefully studied. 

5.4 Cc-ordination and s-a-ndardization
 

The railway administrations 

and 

of the region are organized in differentinternational regional organizations. Some are members of UIC(Union Internationale de Chemins des Fer) and of UARRailways). The railways of the 
(Union of African

five countries Zambia, Zimbabwe,zambique, Malawi Moand Zaire maintain regular meetings for traffic planning and the general managers have annual meetings for discussion ofquoctionz of common interest.
 

However, 
 a more formalized organization of the railways within theregion and establishment of a permanent secretariate woud Oeaadvantage, particularly for standardization, great 
research and development and could save technicalwork in the individual railway administrations. 

As regards standardization some potential items wuld be:
 
Structure and loading gauge, 
 axle load, rail sections, types of turnouts, signals and signalled speed steps, electrification, types ofwagons, components for motive power and rolling stock,for maintenance of foreign wagons, brakes, rulesfreight rates, regulations for useof wagons etc. 

As an example table 5.1 below shows the differencesaxle in views on futuroload and future rail sections in the various administrations. 

Table 5.1:Ax!eload and rail sections 

Railway Future axle load t. Future rail section
 

Angola 
 Not given 
 40 kg/, (BS 80A=UIC 40)
 
Botswana 
 18,6 
 45 kg/m
Mal awi 16,5 ( ay be 18) 40 kg/m (BS 80A-UIC 40)

Mozambique 
 20 45 kg/m and UIC 54 
Tazara 20 45 kg/m (Chinese)
 
Zambia 
 20 45 kg/m (BS 90) 
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The present time, just before large rehabilitation worksStart, would be ideal are &oing tofor standardization of axle loads and rail sec
tions.
 

For axle loads the advantage of unification is obvious, as the wagonsare operated all over the network.
 

As regards rails it 
 is getting more and more difficult and expensiveto obtain special rail sections in small quantities. By standardizingto one or two types of generally available rail sections, the regionwould form a large market and lower prices could be obtained. 

5.5 Possible new railways 

Even though the trend is to utilize existing infrastructure rather thanto construct new railway lines, the huge mineral deposits found within the region could create such transport demands that new railway
links would be feasible. 

In this respect it should be noted that there is a significant difference between normal freight traffic and heavy mineral traffic. 
In normal freight, traffic trains usuallyare of size 1.000-2.000 tonsand composed of different wagons according to requirements andserving different are

points of the network. 

In mineral trffic, trains may be much larger, 5.000-20.000 tons andworked as unit trains from the mines 
are 

to the port of shipment. In orderto minimize the transportation costs the railway must have small gradients and a good alignment. 

The existing railways, originally designed to a low standard fortraffic, lightcannot meet these requirements even after rehabilitation.Further, miring normal traffic with large scale mineral traffic willgive capacity problems. 

5.6 S.marv of projects 

A total of 25 projects at an estimated cost of about US dollars 592.2million are being proposed for the railways sub-sector. The projectsare sumarized in table 5.2 and presented individually in the project

list following the table.
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TABLE 5.2 SUMARY OF RAILWAY PROJECTS 
(Costs in million US dollars)
 

Country 
 Priority Class 
 Total 

1 2 3 4 
 Number 
 Cost
 
Roegionaa 
 Number 


3 3
Costs 
5.0 
 5.C
Angola Number 
 1 
 1 2
Costs 
 60.0 
 1.0 
 61.0
Botswana 
 Number 
 2 


2

Costs 
 103.8 


Lesotho 103.8
Number 
 2 
 2

Costs 
 6.0
Malri 6.0
Number 
 I 
 1 
 2
Costs 
 20.5 


Mozambique 5 1) 
26.0 46.5
Number 


1 6
 
Costs 
 275.7 
 0.7 
 276.4
Tanzania 
 Number 
 2 2) 
 5 2)
Costs 
 50.0 
 43.0
Zambia 93.0Number 

1 1Costs 
0.5 
 0.5
 

Total 
 ?Tumber 
 11 8 6 25Costs 
 510.0 
 75.0 7.2 
 592.2
 

1) Includes one project partly located in Swaziland, but administra
ted by M,.zambique. 

2) All the projects are submitted by Tanzania, but 
are for Tazara
railway, which is owned 50% by Tanzania, 50% by Zambia.
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RAILWAYS 

LIST OF PROJECTS 

o.c 
No. 

Co r 
Country 

TtePriority 
Title Class 

' ,t imat rfl 
Cost 

million 
US dollars 

2.0.1 Regional Study on railway rol
ling stock 4 1.0 

2.0.2 Regional Study on railway trai
ning programmes 4 1.0 

2.0.3 Regional Study on survey, ex
ploitation and trans
portation of minerals 4 3.0 

2.1.1 Angola Re-habilitation of the 
Benguela railway 1 60.0 

2.1.2 Angola Pre-feasibility study 
for new north-south 
railway links 4 1.0 

2.2.1 Botswana Track renewal, 715 km 1 100.0 
2.2.2 Botswana Rehabilitation of te

lecommunications fa
cilities 1 3.8 

2.3.1 Lesotho Customs terminal with 
container facilities 3 1.0 

2.3.2 Lesotho Supply of railway
rolling stock 3 5.0 

2.4.1 Malawi Rehabilitation Balaka,-
Southern Border, 312 km 1 20.5 

2.4.2 Malawi Supply of railway rol
ling stock 3 26.0 

2.5.1 Mozambique/ 
Swaziland 

Rehabilitation Maputo-
Swaziland 145 km 1 30.0 

2.5.2 Mozambique/ 
Swaziland 

Rehabilitation of the 
Border station by es
tablishument of an
change yard 

ex
1 3.3 

2.5-3 Mozambique Rehabilitation Almada-
Machipanda on the Bei
ra-Z imb abwe
100 km 

railway, 
1 20.0 
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Projcct Country Title Ectimat ed 
No. Priority 

Class 
Coat 

Million 
US dollars 

2.5.4 Mozambique Rehabilitation of 67 
1= of the Beira-Ma
lawi railway 1 22.4 

2.5.5 Mozambique Rehabilitation of the 
Naca-la-Malawi border
railway, 615 km 1 200.0 

2.5.6 Mozambique/ 
Zimbabwe 

Feasibility stuy for 
electrification of the 
Salisbury-Maputo and 
Xaputo Swaziland rail
ways 4 0.7 

2.7.1 Tanzania/ 
Zambia 

Rehabilitation works 
at TAZARA railway 1 25.0 

2.7.2 Tanzania/ 
Zambia 

Supply of 25 nos of 
main line locomoti
ves for TAZARA railway 25.0 

2.7.3 Tanzania/ 
Zambia 

Supply of wagons for 
TAZARA railway 3 20.0 

2.7.4 Tanzalia/ 
Zambia 

Terminal facilities at 
New Kapiri Mposhi sta
tion, TAZARA railway 3 10.0 

2.7.5 Tanzania/ Supply of mechanical 
Zambia equipment to TAZARA 

railway 3 7.0 
2.7.6 Tanzania/ 

Zambia 
Supply of signalling 
and communications 
equipment to TAZARA 
railway 3 5-0 

2.7.7 Tanzania/ 
Zambia 

Training facilities 
for TAZARA railway 3 1.0 

2,.51 Zambia Feasibiliy study for 
new rail links connec
ting Zambia with neigh
bouring countries and
with ports 4 0.5 

Total 25 projects 
592.2 



1-36 FIGURE6.1 PORTSAND MAIN RAILWAYLINES 

UGANDA fJYANXf 

I 

LUANA ALAAM 

\TANZAN IA I 

PJW. MILAW1 

I 
', WACALA 

NAMBI ZAM I M,..IRA ,. 

WALOSBAYM09A 5IQUE 

S A DAN AA ,BA 

------*--

AX1 W~f*yttY~ee5N0 

oh r ral/"Ys 

c AMam'po't 



I - 37 

6. PORTS AND WATER TPAZSPORT 

6.1 Ports 

Of the nine majority ruled states of the Southern African region Angola,Mozambicue and Tanzania are maritime countries with ports serving alsoth, transit nn,.-c of the landlockel ones, fig. 6.1. 
On the western coast of the Eabcontinent the main ports are Luanla,bito ani Xoqmedes. Of thesp 

Lo
most 

Lobito from a regional point of view is theimportant one as it is the terminusocean for the Benguela Railway.This railway was the main exit route for the copper exports from Zambiaand Zaire. Zambia also relied on it for imports from the western world.During the civil war the railway track and bridges were destroyed at various points which has prevented the Zambian traffic from returning. Therehabilitation of the line is now put forth as a project for the Co-ordination Conference. When this is done Lobito is expectea to regain itsimportance as a transit port, adequate cargo handling capacity assumad. 

On the eastern coast the mwin ports are Dar es Salaam in Tanzania andthe three Mozambique ports of Nacala, Beira and Maputo. Through the Tazara railway Dar es Salaam is connected with the railways of ZambiaZimbabwe, and is thus andable to serve as a transit port for these countries.However, at least for Zimbabwe, the Mozambique ports of Beira and Maputoseem to be the more natural outlets. The port of Nacala is the terminusof the Nacala - Malawi railway which through Malawi railway links it
the Moxmbique central railway system and 
to
 

also through Malawi with theZambian border.The importance of the Mozambique ports for the externaltrade of the region is shown by table 3.3 and the figures 3.3 and 3.4. 
Most of the ports are at present suffering from deficiencies in severalaspects but the most pressing problems of the western ports are ratherdifferent from those of the oorts in the east. So the ports of Luandaand Iobito both are suffering from congestion, mainly emenatinglow productivity. This seems to the 

from
result from following causes: 

- Inefficient manar-- nt and operation 
- Inadequate and dilapidating storage facilities 
- Inadequate and faulty handling equipment 
- Shortage of skilled manpower and staff. 

Congestion of storage capacity is frequently duemore to the slow turnaround of goods in transit, lack of co-ordination of related operationsand complexity of administrative formalities than to inadequacy of theinfrastructure. For that reason the question of assistance to the portmanagement authorities, the implementation of training programes forthe staff on all levels as well as temporary employment of expatriate
key-staff should obtain high priority. 

The problems of the Mozambique ports are not congestion but insufficientport infrastr-ucture and water depth in entrance channels. Lack of moderncargo handling term/inals with efficient equipment suited to the demands ofpresent maritime traffic is also a problem. 
If the ports are to fulfill
their role as main transit ports of the region and are to be ablehandle the fast growing commodity flows these deficiencies as well 
to

asthose of the railways must be remedied.
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There is of course a shortage Ofmanagement staff especially 

skilled operational, technical andtraining on the mediumis certainly needed but 
level also here and staff- at leat to a large extent -

in his case it should be possibleto draw on domestic resources. 
"' l-tr'itimp tramor,.. 

Most of the cargos shippedCOMMOdities..The out of the regionimport arc made upexcept crude oil, petroleu of heavy bulk60f3e tve)ris products and Some"anlymgne.Ylgos are to an cargo. Theoverhelngly large 
vessels transporting theextent car.panies. Therefore there is 

owned by foreign shipping comspecially- alaptec no prospects of the vessels being in any way to the conditions of the ports of the region. The com

position of the fleet will be governed by the structure of the cargo 
flows and the transport relations. The type of ship to be used for athe commodity mix and the 

certain traffic is decided according to the volumes to be transported,
Sailing distaces. The ports have
their capacity according to the vessels or risk to loose the traffic or
 

to adapt 
anyway to make it 
more expensive.
 
According to means of transport and ways of handling one 

three main types of cargo, i. e. liquid bulk, can identifygo. General cargo may be divided in 

dry bulk and general"unitisable-. Semi-bulk is Cargo which is usually transported in large,
 

sub-groups, cartwo "semi-bulkn andhomogenous 
qu ities e.
of chemicas g. forrest products, Steel and different kin-Is
and fertiLazers.
making up in unit 

The rest is supposed to beloads 1. 8. suitable forput into containers, on flats,trailers etc. on mafi 
The different types of cargo are handled at different types of wharfs
and terminals: 

- Liquid bulk terminals - Dry bulk terminals specially adapted for handling and Stockpiling of
bulk cargos
 
- General 
cargo wharfs
for Lo/LO: Wharfs with container cranes, adjacent handling and storing

areas as well as suitable moving and stocking equipment
for RO/RO: Wharfs specially adapted for loading and dischargng ships
by rolling over a ramp which may be carried by the ships or based
ashore
 

- Conventional wharfs for handling non-unitized and semi-bulk cargo
traffic
 
- Special wharfs with handling equipment and storing facilities f% one
or more semi-bulk commodjities.
 
According to this the different types of vessels then could be defined
in the following way:
 
- Tankers for liquid bulk cargos
- Dry bulk carriers for transporting dry bulk cargos between two or anyway, a very limited number L' 
 ports
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- General cargo vessels: 
LO/LO and RO/RO, specially designed for transporting containers which 
are loaded and unloaded by lift on - lift off respectively rol. on 
roll off methods.
 

- Conventional vessels for goods in sacks, bags, drums etc. 
 The ships
 
m=ty take a few containers, generally as deck cargo.
 

- Special vessels for carrying semi-bulk cargos. These ships may be
built for a certain type of commodity or group of commodities e. g.
steel or forest products. 

This classification is of course rather simplified as it does not take 
into account the combinations of types. It serves however the purpose
of demonstrating the relationship between commodity, ship and wharf
which must be considerod when planning maritime transport facilities. 
One of the most important factors is to know the trends in shipbuil
ding as ther eive an indication on the future demand on port capacity. 

The world tonnage is at present about 650 million DW of which 260 mil
lion D.RT are dry cargo vessels. This is distributed as follows: 

Bulk (inl. ore) 49-.2 % 
Conventional (liner - tramp) 
 47 %
 
Uniit load ships (LO/LO and RO/R) 3.5 %
 
Others 
 0.3 %
 

Of the dry cargo ships 91.5 million DWT or 35% are delivered 1971 or
later. Out of the unit load ships 7.7 million DWT or 85% were delive
red (bringthis period of time, of the bulksrs 55.8 million DWT or 43% 
and of vessels for liner - or trampbhipping 24.8 million DW or 20%. 
About half of these are semi-container ships for lift on - lift off
handling by ohips' cranes. Therefore these are not quite comparable

with vessels for strictly conventional shipping.
 

The bulkers are growing in size. The required draft being one cf the
critical questions for the development of Beira and Maputo, the rela
tion between size and draft is demonstrated in fig. 6.2 where also 
the effect of part-loading on draft is shown. 

6.3 Inland Water Transncrt 

The use of the inland waterways for transport in the region is not very
well developed. On Lake Malawi there is established shipping adminis
tered by Malawi railways but at present it is a purely national concern. 
The same goes for the navigation on the Angolan rivers. 

The use of the Zambezi River system for navigation which has been con
sidered for at least 400 years but to date it has only been developed 
on the lower part of the Zanbezi as far as Tete and on the lower part

of its tributary, the as Chiromo. Although studiesShire, far as several 
have shown that it is technical feasible to use the river for naviga
tional purposes the economic feasibility of such a project has yetnot 
been proven. 
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The problems seem to fall under four headings: 

a) the mouth of the river is difficult to access due to shallow watersauill uhiftin.1< zand baru. The -Mouad conditlons in the delta ur.em torender the e tablishment of heavy infr&astructure very costly and may
be unfeasible; 

b) the shallow water during the dry season;
 
c) the passage of the Cahora Bassa 
and Boroma gorges;
 
d) the large drawdown of the Cahora 
Bassa reservoir which can be as michas 25 meters. This poses problems for the establishment of ports onthe shores of the reservoire if it is to be used for navigation. 

Generally, the development of waterways for navigation poses seriousproblems, as the hydrological and engineering investments are very costly. For this reason detailed studies should be done before any invest
ment dezision is taken. 

6.4 Surgery of Droiects 

Table 6.1 is a summary of the proposed ports and water transport projectsshowing number of projects and costs by country. The total number of projects is 8 and the total estimated cost 371,2 million dollars. 

TABLE 6.1 SUMARY OF PORTS AND WATER PROJECTS 

(Costs in million US dollars) 

COUNTRY PRIORITY CLASS TOTAL 

1 2 3 4 -Number Cost 

Regional Number 
 1 1
 
Costs 
 0.2 
 0.2
 

Angola Number 
 2 2
Costs 1.6 1.6 

Mozambique Number 3 
 3

Costs 368.7 
 368.7
 

Tanzania 
 Number 
 1 1
 
Costs 
 O.4 o.4
 

Zambia 
 Number 
 1 1

Cost's 
 0.3 
 0.3
 

Total 
 Number 
 3 
 5 8
Costs 368.7 
 2.5 
 371.2
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PORT= AND WATER TR.LN.ZP0RT 

1.1::t of' pru.j,. t: 

Proj ecto. Country Title PriorityClass 
Estimated 

Cost
MillionUS dollars 

3.0.1 Regional Southern African 4 0.2 
Shipping Line 

3.1.1 Angola Master plan for the 
port of Lobito 4 14 

3.1.2 Angola Ports of Luanda and 
Mogamedes, Rehabilita
tion and management 
assistance (study 4 0.2 

3.5.1 Mogambijue Increase in capacity 
of the port of !Kapu-to 1 183.3 

3-5.2 Mozambique Incroase in capacity 
of the port of Beira 1 158.3 

3.5.3 Noyambique D3si-n and corstruc
tion of container ter
minal at the port of 
Nacala 1 27.1 

3.7.1 Tanzania Development of naviga
tion on 
Nyassa 

Lake Malawi/ 
4 o.4 

3.8.1 Zambia Navigability of the 
Zambezi River 4 o.3 

Total 8 projects 371.2 
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7. AIRPORTS AND AIR RANSPORT 

7.1 Air tr'sDort services 

Air transport in the Region has up to now been developed and used onlyfairly limited extent.to a However, the scope of activitiesdifferent picture with regmrd shows ato domestic, regional and intercontinen
ta-I traffic respectively. 

In most of the countries domestic air transport is of great importancein facilitating the movement of passengers and goods between the various parts of the country, and in some cases it is even vital duethe absence of proper road or 
to 

rail connections. 
Direct air services between the nine countries of the Region are todayeither non-existent or limited to a few flights per week as shown in
the below table.
 

Direct flights per week between the capitals of the 9 countries 

ANG BT 
 LES A1 KOZ SWA 
 TAN ZAM 
 ZM
 

2 
 2
 

LES 
 2 2 2' 

M L3 
 5 4 
OZ 2 
 2 
 2 2 1 1
SWA 2 2 3 

TA.N 3 23
 
ZAM 2 3 
 5 1 3, 3 4 

Zfl4 4 14
Total 1 5 &12 10 7 8 20 9 

Reference: ABC, May 1980 
Air transport between the Region and other African countries, Europeand the Near-Fast exists to a certain extent, whereas no routesoperated to North - areand South-America and the far-East. In most cases,however, frequencies are limited to one or two flights per week, andfor may trips to/from the Region the most convenient connection isvia Joh - -esb-g. 

The possibility of establishing another major gateway to the zegion byconsolidating the services to Europe and developing an appropriate intra-regional feeder network should be explored. 



7.2 Air carriern 

Each of the nine countries has its ownthey are all facing various 
national air carrier. However, 

rating, problems including those of financing,maintanance ard training. opeAs many of the problemsto saveral of the airlines, and also to some 
are common 

extent associated withthe limited scale of operations, there is considerable Scope for collaboration and co-ordcination. 
It is suggested that a pre-feasibility study be conductedthe most promising to establishareas for collaborations,
preparation to be followed byof plans for the implementation the 

of relevant projects. 

7-3 Infrastructure 

Generally speaking the airport infrastructurened for the of the Region is desigtypes of aircraft, 
a decade or more 

the routes and the passenger volumes ofago, an,' is not suitod for thecraft which new generationare use of airin or gradually being introduced by the airlines. 
Me necessary improvements include extension ofof runways, tariways runways, strengtheningand aprons, landing aids and airportpassenger and cargo terminals and fire and rescue services.

ligting,
 

Navigational aids at both airports and en routedevelopment, and so are lagging behind inare the telecommunication connectionsground stations and betweenbetween ground sta-,ios and aircraft.
 
Figure 
 7.1 shows the airports in the Regionment or construction for which major improveprojects are presented in this report.
 
Other proposed projects 
on lighting, navigntional aids,rescue and fire fighting etc. concern another 10 

communications 
airports in the Region.
 

Even when facilities and equipment
they not 

are of acceptable design and typeare always able

lack of maintenance or spare 

to fulfill 
parts. Thus 

their functions 
is 

properly, due to

it very important to putmore emphz.sis on maintenance in order to preserve -hements already made, large investas well as for operational and safety reasons. 

7.4 KanoD'er and training 

One of the most severe problems facing thein the Region is the lack 
civil aviation departmentsof sufficiently qualified staff. Thus thereis a considerable demand for training at all levels, and although
there is
a number of training facilities in the Reg.on, they are not
sufficient 
nor are there enough numbers of qualified instructors.
 

In order -to utilize the available
fullest and additional resources to theirextent it is proposed that a study be carried out tothe most promising areas definefor co-operaticn between the civil aviationdepa-rtments in the nine countries. 
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rIOURC 7.1 MAJOR AIRPORT PROJCCTS 
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7.5 ,mmn 

Due to lack of ctaff in the aviation cector forward planning and devc]opm, rt activitiec have knncra]ly rcceivcd onlyCun::Wd,-.,iL limitcd attention. 
y'a::, 

tho largv invcutmcntz undertaken duririp the coming.to be
and the significant contribution 
to the developmention which may occur from of the roimproved air services,appropriate plans comprising 
it iz important that

short,be prepared, even 
medium and long term developmentif it may be necessary to call upon foreign assistancc for an initial period of time. 

7.6 Summary ofprojccts 

A total of 12 projects at an estimated costmillion are of about USbeing proposed dollars 189for the airports a-ndThe air transport sub-sector. projects are summarized in table 7.1 and presented individually in the project list following the table. 

TAME 7.1: SUMMARY OF AVIATION PROJECTS 
(Costs inmillion US dollars)
 

Priority Class 
 Total
 

Country 1 2 3 
 4 Nos. Cost
 

Regional 
 Number 

2 
 2
 

Cost 
 0.24 
 0.24
Leootho Number 
 1 1) 1
Cost 
 14.00 
 14.00
 
Mozambique Number 2
 

Cost 
 8.00 

8.00
Swaziland 
 Number 
 2 
 2
 

Cost 15.6o 

15.6o
Zambia 
 Number 
 3 
 3
Cost 39.80 

39.80
Zimbabwe 
 Number 
 2 
 2
 

Cost 111.00 

111.00•
 

Total 
 Number 
 9 
 1 2 
 12
 
Cost 174.40 
 14.00 0.24 188 .6,d
 

1)The total cost of this project isestimatedmillion, but only US dollars 
at US dollars 55-60
14 million are not yet committed.
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AIRPORTS AND AIR TRANSpORT 

LIST OF PROJECTS 

Project 

No. Country Title 
Priority 

Class 

E-timatcd 
Cost

Killion 
US dollars 

4.0.1 

4.0.2 

Regional 

Regional 

Flight testing of naviga
tion aids 

Feasibility study on co

4 0.04 

4.3.1 Lesotho 

operation in 
tion 

New airport 

civil avia
4 

3 
0.20 
14.00 

4.5.1 

4.5.2 

4.6.1 

4.6.2 

Mozambique 

Mozambique 

Swaziland 

Swaziland. 

Rehabilitation of airport
lighting 

Navigation and landing 
aids 

Improvement of Matsapa 
airport 
Navigations aids 

1 

1 

1 
1 

5.00 

3.00 

15.00 
0.60 

4.8.1 Zambia Improvement of Living

4.8.2 Zambia 

stone airport 

improvement of Ndola 
1 13.00 

4.8.3 Zambia 
airport 

Improvement of Southdowns 
1 13.20 

4.9.1 Zimbabwe 

airport (Kitwe) 

Airport rescue and fire 

1 13.60 

4-9.2 Zimbabwe 
service: Re-equipment 

New Salisbury Airport 
1 11.00 

Terminal 1 100.00 

Total 12 projects 188.64 
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8. TLECMMIMCATICKS 

8.1 General 

Some fifteen years ago the InternationAl Telecommuiication Union (ITU)started planning the Panafrican Telecommunication (Panaftel) Network.The main objective of the Panaftel project was to build up reliable terrestrial tele-ommunication systems to thefacilitate establishmenthigh-quality telephone ofand telex connections between any two Africancountries without the need to go through centres outside Africa. 
The
part of the Panaftel network being in service as at the end of 1980 inSouthern Africa is shown on the map figure 8.1. 

The introduction on a large scale of the Telecommunication Satellite
System some 5 years ago probably had a delaying effect on the implementation of the Panaftel network. However, in order to achieve themost economical network the terrestrial and the spatial (satellite)system: should be closely co-ordinated. As the 'nter-regional teletraffic grows an increasing portion of the tr ic will be routedthrough the terrestrial system, provided that ,he missing links be es
tablished. 

The projects now proposed by the member states of the Southern AfricaTransport and Communications Commission may be seen as a major steptowards the completion of the Panaftel network in the region. 

8.2 National and rerional networks as integral parts of a World-wide 
Telecommunication System
 

The national and regional telecommunication networks should be considered as integral parts of a 
world-wide telecommunication system. Inall
international relations it is necessary to establish and follow certain rules, and this applies in the highest degree to telecommunications. The International Telecommunication Union (ITU) and its Consultative Committees CCITT (for telephone and telegraph) and CCIR (for
radio) therefore have issued a lot of definitions, descriptions, rules
and recommendations concerning desi m and operation of telecommunication networks. Another internationaA organization, the Intelsat, which
is the organization

the 

in charge of the establishing and operation
(most important) international telecommunication 
of
 

satellite system,has also laid down certain rules  for the design and operation ofearth stations. 

A national network should be based on well conceived fundamental plansand the re, emendations issued by the ITU should, where applicable, befollowed unless certain circumstances justify deviation.
 
Telecommunication 
 services comprise many branches, the following being 
the most common: 

- Telephone service
 

- Telex and teleprinter service 

- Data service 

- Facsimile service 
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A modern telecommunication system should be designed in such a way thati t an provide all thene zervice. 

In thio connection it may be pertinent to mentionrequires fast 
that Civil Aviationand reliable telephone, teleprinter and data communica

tion. 

8.3 The regional network 

The regional telecommunication system, which is compcsed of the arteries carrying the inter-regional (international) traffic innal networks, should be built up 
the natio

as an integrated, transparent networkso as to minimize the need for interface equipment and to facilitate
diversity routing. A regional network cannotnational networks are 
be fully developed if theunable to handle the traffic offered from othercountries. 

network 
The first step towards a sufficient and reliable regionalmay therefore be to review the national networks(upgrade) certain parts, and overhaul

which are not up to standard. Only wherewhen the national networks and on each side of a border can handle the forecast interstate traffic, it would be justified to carty out a cross
-border project.
 

A prerequisite for the introduction of Internationalthroughout the region is 
Direct Diallingthat the regional network has sufficient 

pacity. 
ca

8.4 Technical uniformity 

The tclecommunication networks in the member states of the Commission
are at various stages of development and the cost for bringing thenetworks up to the same technical 
However, 

level would therefore be enormous.if the existing network in a country requires an extensivemodernization it might be justified to consider a complete renewal of
the whole system and adopt digital switching and transmission insteadof analogus., thereby skipping one or two generations of technology.
 
When a large number of projects 
of the same kindin a are to be carried outfew years time it may be advantageous to try touniformity at reach technicalleast in new integrated parts of the regional network. 

8.5 Planning and co-ordination of rojects
 

The actual projects should 
be considered as parts of one regional project and therefore it is of the utmost importance that both planningand implementation of the projects are well co-ordi-nated in time andspace. Otherwise time and money may be wasted.
 
There are 
other questions that have to be considered before the projects can be implemented and those are:
 

- dimensioning 
 of routes and exchanges (traffic engineering) 

- choice of sigralling system(s) 

- choice of transmission paths (d .versity) 

- routing of calls in the region (regional routing plan) 
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- unified tariffs for inter-regional traffic 
- establishing International Maintenance Centres (nMC) 
- training of engineers and technicians for the operation and mainte
nance of new plants.
 

8.6 Project imnlementation
 

Figure 8.2 shows 
 a realistic time-schedule for the implementationpreliminary (fromdecision to commissioning) of the proposed telecommunication projects. As can be seen the total time required for aes-timated project isat 51-54 months. Although some smwller projects can beried out in a shorter time, car
the presented time-schedule may be used asa guideline for the implementation.
 

8.7 Project viability 

The telecommunication system of a country may be compared with thevous system of a nerhuman being. Without its nervous system a humancannot exist and the beingsame applies to a modern country withoiut an adequate telecommunication system. 

Certain parts of a national telecommunication system may not be found
viable, if strict economic criteria are applied. However,the consideringtotal benefit for the commercial and social life of a country,which the telecommnication facilities involve, even non-viable projectz may be justified. The 
same applies to a regional telecommunica
tion cystem. 

8,8 Coct awportionment
 

The teletraffic flow on a high capacity link between twousually tapers countriesoff towards the border, which means thatof the maximum only a fractiontraffic flow, say 5-10%, is interstate (inter-regional)traffic. Consequently as much as 90-80% of the total investment cost
for the link should be charged to the national network. So
communication if a teleroute, serving a border 
across the border 

region of a country, is extendedof the neighbouring countrylink. one gets a cheap regionalWhen planning the regional network, one should take this intoconsideration. 

8.9 TheEarth Station problem
 

By the time the terrestrial 

completed, there will be 

high capacity regional network has beena considerable "earth station overcapacity"in the region, if all ongoing and proposed projects are carried out.This will have a negative influence on the viability of theparticularly stations,the last ones to be installed. Figure 8.3 showsearth stations, as well existingas ongoing projects and proposed stations. 
Earth stations are very well suited for joint use as the initial investment cost is high and the incremental cost for additional circuits
comparatively low. The ideal solution of the problem would be to have
two standard A earth stations somewhere in the centre of the region,
one facing the Indian Ocean satellite and the other one the Atlantic
Ocean satellite. These two stations should be connected to the regional network over suitable International Telephone Switching Centres. 
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Figure 8.2: Implementation schedule
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FIGURE 1.3 MAP SHOWING EXISTING AND PROPOSED EARTH STATIONSAS Z-53 
WELL AS EXISTING AND PROPOSED GATEWAY EXCHANGES. 
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8.10 Sumnary of projects
 

Table 8.1 is a summary of all proposed telecommunication projectsshowing number of projects and costs by country. The total number ofprojects is 25 and the total estimated cost 119.55 million US dolla.r. 

COUNTRY 

REGIONAL 

ANCOLA 

BOTSWANA 

LE,'1MI0 

MALAWI 


MOZAMBIQUE 

SWAZILAND 

TANZANIA 

ZAMBIA 

ZIMBABWE 

TOTAL 


TABLE 

Number 

Costs 


Number 

Costs 


Number 

Costs 


Number 
Costs 

Number 
Costs 


Number 
Costs 


Number 
Costs 


Number 

Costs 

Number 
Costs 

Number 
Costs 

Number 
Costs 


8.1 SUMMARY OF TECOMMUNICATION PROJECTS 

Costs in million US dollars 

RIO=JTY CLASS TOTAL 

1 2 4
3 Number Cost 

1
 
1.0 1.0 

1
 
12.0 12.0
 

1 1
 
0.2 0.9 1.1
 

1 
 1
 
?
 

2 
 2
 
4.2 
 4.2
 

1 9 
 10
 
0.6 66.55 
 67.15
 

1 
 1
 
3.0 3.0 
2 
 2
 
2.0 2.0
 

1 6 
 7
 
- 7.6 7.6 
2 5 
 7
 
0.25 21.25 21.50 

3 21 1 25
 
1.05 117.50 1.0 
 119.55 

Note: Joint projects have 
 been listed for both countries invol
ved. The sum of the numbers of projects for each country istherefore higher than the real number of projects. Thecosts if such projects have been split up on the countries. 
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TECOMWUICATIONS 

LIST OF PROJECTS 

ProjectEstimated 

Project 
NO. Country 

5.0.1 	 Many countries 
(Botswana) 

5-1.1 	 Angola 

5.2.1 	 Botswana/ 

Zimbabwe 


5.3.1 	 Lesotho/ 
Zimbabwe 


5.5-1 Mozambique 


5.5.2 	 Xozambique 

5.5.3(1-7) 	Mozambique 

5-5.3(1) 	 Mozambique 

5.5.3(2) 	 Mozambique 


5-5.3(3) 	 Mozambique 

5.5.3(4) 	 Mozambique/ 

Malawi 


5.5.3(5) 	 Mozambique/ 
Tanzania 

5.5-3(6) 	 Mozambique/ 

Zambia 


5.5.3(7) 	 Mozambique/ 
Zimbabwe 

Priority Cost
 
Title Class million 

US dollars 
African domestic sa
tellite system
(A ROSAT) 4 1.0 
Earth station, stan
dard A, facing Indian
 
Ocean satellite 
 2 12.0
 
Microwave link Francis
town-Bulawayo 
 2 1.15
 
Four satellite circuits
 
Maseru-Salisbury 
 2
 
Earth station, standard
 
B, at Beira 
 2 3.0
 
International Telephone
 
Switching Centre at 
Beira 
 2 2.5
 
National microwave 2 
 (63.25)
 
backbone network with 
 Sum of

connections to neigh-	 costs for
bouring countries. sub-pro
/Including 	 7 ,-,ub-pro- jects
ects 5.5.3(l)-5.5.

M)/ 3
 

Microwave link Beira-

Tete 2 7.8 
Microwave 	link Beira-

Nampula 2 	 16.5 
Microwave link Maputo-

Beira 2 	 21.75 
Microwave link Tete-

Blantyre 
 2 2.5
 
Microwave link Nampu
la-Mtwara 
 2 7.5
 
Microwave link Tete-

Katate 
 2 4.5 
Microwave link M.Xi
luvo-Umtali 2 2.7
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ProjectEstimated
No. CotyPriority'No. Country 7ile Class 

Cost 
million 
US dollars 

5.5-4 Nozambique/ 
Zimbabwe 

Up-rading of the open wire 
carrier system Beira-Umtali 1 0.6 

5.6.1 Swaziland Earth station, standard B 2 3.0 
5.7.1 Tanzania/ 

Malawi 
Microwave link Mbeya-Karonga-
Mzuzu 2 4.5 

5.8.1 Zambia Extension of the Internatio
nal Telephone Switching 

5.8.2 Zambia 
Centre in Lusaka 
Expansion of the earth sta

2 3.3 

tion at Mwembeshi (Lunaka) 2 2.1 
5.8.3 Zambia/ Microwave terminal at Chin-

Zaire gola to complete the link 
Zambia-Zaire 2 0.15 

5-8.4 Zambia/ 
Angola 

]icrowave link and tropo
scatter Kalabo-Angolan 
border 2 1.65 

5.9.1 Zimbabwe International Tlephone 
Switching Centie (Gate. 
way exchange) 2 1.6 

5.9.2 Zimbabwe Earth station, standard A 
facing Atlantic Ocean 
satellite 2 12.8 

5.9.3 Zimbabwe/ 
Zambia 

Microwave link Bulawayo-
Livingstone 2 5-7 

5.9.4 Botswana/ Upgrading of open wire 
Zimbabwe carrier system Bulawayo-

Fracistown 1 0-45 
5.9.5 Zimbabwe/ 

Zambia 
Restoration of open wire 
line and carrier equip
ment Salisbury-Lusaka 1 -

Total 25 projects 1-55119.55 



PART II
 

PROJECT DESCRIPTIONS
 



PROJECT NO. 0.0.1 

REGIONAL: TECTWICAL ASSISTANCE TO THE SOUT-r.M A-RICA TRANSPORT AND COMMU-
NICATIONS COI,USSION 

1. IDENTIFICATION AND SUMART 

Origin of the project: 
 Submitted by the Governments
 

Sub-sector: 
 Multi-modal
 

Order of priority: Priority class 4: Studies
 

Nature of the project: 
 Technical assistance comprising experts in various
 
fields to staff the Technical Units of the Southern
 
Africa Transport and Communications Commission
 

Cost of the project: US dollars 2,5 million
 

Financing required: Entire amount 

Duration: 
 2 yea:-s
 

Desirable start: 
 January 1981
 

Project authority: 
 Southern Africa Transport and Communications Com
mission
 

2. DESCRIPTION OF TRE PROJECT 

?.1 Aim and objective
 

The Convention of the Establishment of the Southern Africa Transport and
Communications Commission establishes the following three principal organs:
 

- a Cominittee of Ministers 

- a Co-ordinating Committee 

- Technical Units 

The Technical Units shall be located in Maputo and 
shall be com0osed of
techi4cal experts operating cn a permanent basis. The work will include
e. g. collection and analysis of 
data on regional transport demand andsupply, preparation of -ecommen(Lations to the Co-ordinating Committee onpolicy and programmes and assistance to the member states.
 

It is the aim of this project to Drovide the necessary numbers of qualified
experts for a proper and timely performance of all activities assigned to
 
the Technical Units.
 

2.2 .at..e
cfther ect
 

The team of experts to be orovided is tentatively expected to include on
 
a permanent basis:
 

- one Chief Transport Planner (team leader)
 

- one General Economist
 

- one TransDort Economist
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REGIONAL:
 

- one Railway Expert Project No. 0.0.1
 

- one Porto and Water Tranopuzt Expert
 

- one Highway Expert
 

- one Aviation Expert
 

- one Telecommunications Expert
 

Additional 
 experts may be required on an ad hoc basis. For the purpose ofbudgeting it is assumed that two such experts will be needed on the average. 

3. JUSICATION OF THE PROJCT 

3.1 Benefits
 

This project will benefit the Region in terms of better project preparationand co-ordination and thus more efficient resource utilization. Based on thesectora descriptions presented in Part I of this report and the Drojectsproposed in Part II, it is obvious that there are considerable savings to
be gained from increased collaboration between the member states in the
fields of transport and communications.
 

3.2 Cost
 

The annual cost of the proposed team, based on a contract with a consultantfirm which would be responsible for currently providing the necessary experts, is estimated at US dollars 2,5 million for 2 years. This includesfees, travel to/from Maputo and living allowances but not housing costs,
local and regional travel and office expenses. 
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PROJECT No. 1.1.1 

ANGOLA: STUDIES OF THE TOURBOU - NOGUI ROAD LnD OF T SOYO - N'ZETO ROAD 

1. IDENTIFICATION AND SUMMARy 

Origin of the project: Submitted by the Government of Angola 

Sub-sector: Roads 

Order of priority: Priority class 4: Studies 

Nature of the project: To study the feasibility of the Tourbou - Nogui
road (180 kim) and of the Soyo  N'Zeto road
(133 km). Both the roads are located in the nor
thern Angola near the Congo and Zaire. 

Cost of he project: About US dollars 150,000 fr each of the feasi
bility studies 

Foreign currency part: Approx. 90% 

Financing required: Entire amount 

Duration: 6 months 

Desirable start: 1981 

Project authority: Ministry of Works 

2. COMMENTS BY THE CONSULTANTS
 

The two roads have been included as construction projects in the report
"United Nations Transport and Corm-mrications Decade for Africa 1978-1988",
project no. ROP-05. In accordance with the request by the Angolan authorities, feasibility studies for the above projects are included here, although they derive their regional importance primarily from noi-mqamber
 
states.
 



PROJECT NO. 1.1.2 

ANIOLk: STUDIES OF FTV ROADS 

1. IDETIFICATION AND SUMA1U& 

Origin of the project: 	 Submitted by the Government of Angola 

Sub-sector: Roads
 

Order of priority: Priority class 4: 
 Strudies 

Nature of the project: 	 To study the feasibility of the following five 
roads: 

Ombaca - Lucira (Namibian border), 402 km 

Nova Chaves - Luan (Zaire border), 120 km 
Quimbele - Saca (Zaire border), 100 km
 
Negage - Bansa Sosso (zaire border), "'00 km 
Cuito Canavale Luiana- (near the Zambian border), 
650 km 

Cost of the project: 	 US dollars 1.5 million 

Foreign currency part: Approx. 90% 
Financing required: Entire amount 

Duration: 12 months 

Desirabla start: 
 1981
 

Project authority: Ministry of Works
 

2. COMMENTS B THE CONSULTANTS 

This project has been included as a construction project in the report
"United Nations Transport and Communications Decade for Africa, 1978-19881,project no. ROP-79. In accordance with the request by the Angolan authorities, feasibility studies for the five road projects are included here, although they derive their 	regional importance primarily from non-member
 
states. 



PROJECT NO. 1.2.1
 

BOTSWANA: I1PROVE1 T 

1. IDTTFiCAT1ON AND 

Origin of the project: 


Sub-sector: 


Order of priority: 


Nature of the project: 

Cost of the project: 

Financing required: 

Duration: 


Desirable start: 


Project authority: 


IT -5 

OF TE BOT2WAiNA ZAD1IA SECTION NATA - ROAD, KAZ7tJTGULA 

I ZAM BI A 

% /
 

I NGusw UA ~M0ZA MBIQU
/ 

I' IM B 

1' 1 

SUMM.U.R 

Submitted by the Government of Botswana
 

Roads
 

Priority class 1: Rehabilitation/Uograding
 

Uograding to two-lane bitumen standard, partly

realigment of in Phase I 180 km 
 from Nata, in
 
Phase IT 120 km to Kazungula.
 

Total US dollars 25.5 million 

Financed by EDF and the Botswana Government 
about US dollars 13 million. Fur-ther financing
 
required about US dollars 12.5 million
 

20 + 13 months 

Phase I: January 1981
 
Phase II: January 1982
 

Ministry of Works and Communications
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BOTSWANA: 
Project No. 1.2.1
2. DESCRIPTION OF THE PROJFCT 

2.1 Aim and objective 

The aim of the road is to serve four main categories of traffic: 

1. Tourist traffic, especially attracted 
to the Chobe National Park 

2. Cargo and passenger transports between Botswana and Zambia and

other countries to the north 

3. Traffic generated by existing and potential future development along
the road 

4. Transit traffic through Botswana to Zambia and other countries to 
the north. 

2.2 Nature of the oroject 

The existing road is of earth and gravel standard. The improvement hasbeen designed with a 6.0 m wide bituminized surface and 0.7 m wide
shoulders on each side. 

The terrain offers no problems for the alignment. There is a lack of
good road construction material along the road.
 

2.3 Current status of the project
 

The contract on Phase I, which has been financed by EDF, will be awarded in November 1980, the works to start in January 1981. 
The Phase
II is planned to start in January 1982. All detailed design is finished. 

3. JUSTIFICATION OF THE PROJECT 

3.1 Benefits 

The consultants TAMS, Tippets-Abbett-McCarthy-Stratton, Nairobi, Kenya,have carried out a feasibility study, dated 1977. The study showed thata bituminized road should be feasible with an estimated Internal Rateof Return 10.F - 14.7%. In the Traffic Forecast the 1999 traffic wasestimated at an average daily traffic of 293 vehicles. 

3.2 Cost 

The contract for Phase I will cost about US dollars 14.2 million. The
Phase II is estimated to cost about US dollars 11.3 million. Of the total costs about US dollars 13 million are covered. Rest to be financedabout US dollars 12.5 million. (Available information on these figuresis a little uncertain.) 
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PROJC 11O. 1.3.1 

LESOTHO: UPGRADEIG ;7P THE ROAD MOHLES HOEX - QUTMINr - QUACHAS yEK 

1. IDETIFICATION AD SUO A'R 

Origin of the project: Submitted by the Government of Lesotho
 

Sub-sector: 
 Roads 

Order of priority: Priority class 1: 
Rehabilitation/Upgrading
 

Nature of the project: 
 To upgrade to two-lane paved standard the road 
Mohale's Hoek - Qathing - Quachas Nek, 205 km, 
as part of the Lesotho Southern Perimeter Roai.
 

Cost of the project: US 
irLlars 48.5 million (1980/81 value)
 

Foreign currency part: Apprzx. 5c%
 

Financing regcuirel: 
 EDF has grartel about US iollars 
14.8 million.
 
The shortfall to 
be financel is US .iollars 33.'
 
million.
 

Duration: 
 5 years
 

Desirable start: 
 1980/81
 

Project authority: 
 Ministry of Transport, Telecommunications and
 
Postal Services
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LESOXTHO: 
Project No. 1.3.1
 

2. DESCRIPTIOM OF TIE PTUIJECT 

:.1 Aims and objectivco
 

The overall aim is to decrease Lcsotho's dependence on the South African
transport network. The road will be a means to accelerate the development of southern and south-eastern Lesotho and to integrate these regions more 
fully into the national economy of Lesotho.
 

2.2 Nature of the project 

The Mohale's Hoek - Quthing -
Qachas Nek road is part of the Lesotho
Southern Perimeter Road. The existing road i3 an earth and gravel road
which needs realignment and upgrading. The standard is planned to be a

two-lane bituminizei road.
 

3. JUSTIFICATION OF THE PROJECT
 

3.1 Benefits
 

The traffic along the road section varies between 328 and 136 vehicles
per day according to the Traffic Survey 1979. A forecast for 1985 has
given figures varying between 1,200 and 400 vehicles per lay.
 
The total road length will be reluced by about 30 km due to realign
ment. No quantification of the berfits is available.
 

3.2 Costs
 

The costs of the project have been estimated to US dollars 48.5 million. EDF has granted about 14.8 million of this.
 

3.3 Commentsby the Consultants
 

The project is considered to be important for the internal transports
:n.-thin Lesotho and is likely to decrease the dependence on the South

African tzansport system.
 



PROJECT NO. 1.3.2
 

LIlMOThIO: 	 UPGRADINC VI RECONSTRUCTION OP THE ROAD TAUNG - MOIG OTLONG 

SA.M TOP 

1. IDJSTIOCATICN A D S U4k 

Origin of the project: Submitted by the Government of Lesotho 

Sub-sector: Roads 

Order of priority: Priority class 1: Rehabilitation/Upgrading 

Nature of the project: To reconstruct the existing track to classified 
road standard, 121 ln. 

Cost of the project: US dollars 39.2 million 

Foreign currency part: Approx. 40% 

Financing recpuired : Entire amoutuu 

Duration: 6 years 

Desirable start:- 19e1 

Project authority: 'inistzy of Trans'ort, Telecommunications and 
ostal Services 
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LESOTHO: 
Project no. 1.3.2 

2. DOCRlIPTION OF T!E PfUJwrT 

2.1 Aim awd objectivc
 

The 
 aim of the project is to connect the eastern partwith the of the countrydistrict headquarters at Thaba - Tseka and with the road to 
Maseru.
 
The project is part of a scheme reduceto the dependence on the South 
Africa=n transpor-t system. 

2.2 Nature of th3 oroject
 

The existing road is 
 a simple track. It is planned to be constructed topartly gravel, partly bitumen standard with a 3,5 m wide carriageway on a 6 m wide formation. 

3. JUSTIFICATION OF THE PROJET 

3.1 enefits
 

The traffic volumes have been forecast for 1985.traffic The average dailyshould be 160 vehicles between Taung and Mokhotlong and 75 between Mokhotlong and Sani Top. The benefits have not been estimated ineconomic values. 

3.2 Costs 

The costs have been estimated to about US dollars 39.2 million in 1979
value. 

3.3 Comments by the Consultants 

For the independence of a country, situated as an enclave, it is essential that the internal road connections are good. The road link may also be of importance for the connection to Durban, which is the nearestport of Lesotho. 



PROJECT NO. 1.3.3 

LESOTHO: UPGRADING OF TE ROAD THIABA-TZFXA - TAUNG - MPITI 

1. ID TFICATON AND 

Origin of the project: 


Sub- sect or: 


Order of priority: 


Nature of the project: 


Cos't of the project: 


Foreign currency part: 


Financing required: 


Duration: 


Desirable start : 


Project authority: 


SU4ARY 

Submitted by the Government of Lesotho 

Roads 

Priority class 1: Rehabilitation/Upgradiing 

To upgrade to all-weather standard the road 
Thaba-Tseka - Taung - Mpiti, 110 1ai.
 

US dollars 29.7 million
 

Approx. 40%
 

Entire amount 

4 years
 

1982
 

IMinistry of Transport, Teleconi~unicatons and
Postal Services 
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LESHOT: 
Project No. 1.3.3

2. DESCRIPrION OF TTEE PRfOTCT 

2.1 Aim and ob-Jective 

The object is part of a scheme to reduce the dependence on the South
African transport system. This road section is part of a north-south 
road connection in the eastern Lesotho.
 

2.2 Nature of the Droect
 

The existing road is a simple track in bad condition. A low-level bridge
is not passable during the rainy season. Stream crossings and d-rainage
have to be reconstructed. The future standard should decidedbe based on feasibility and engineering studies be out.to carried 

3. JUSTIFICATION OF THE PROJECT
 

3.1 Benefits 

No estimates have been made of tie benefits of the project. According
to a traffic forecast the 1985 average daily traffic should be 150-300
 
vehicles.
 

3.2 Costs 

The costs have been roughly estimated by the Consultants to about Udollars 29.7 million. A more reliable estimate should be based on fur
ther information.
 

3.3 Come:Cs by the Consultants 

The road link is an important part of the roaii network of Lesotho. Itwill form a link in the perimeter road running inside the border. 
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PROJECrT NO. 1.3.4 

LESOTHO: CONSTRUCTION OF A NW ROAD RAMABAITA - SECONYXNG - SEAK!E 

1. IDFI'IF CATI ON AN SU EARH
 

Origin of the project: Submitted by the Govern~ment of Lesotho 

Sub-sect or: Roads 

Order of priority: Priority class 3: New projects 

Nature of the project: Upgrading to road standard of the existing track 
Ranabanta 
tion of a 

- Sernonkong, about 
new road Semonkong 

40 kn, and construc
- Sekake, about 40 

kmn. 

Cost of the project: About US dollars 13.5 million 

Foreign currency part : About 40% 

Financing required: Entire anount 

Duration: 4 years 

Desirable start : 1983 

Project authority: Ministry of Transport, Telecommunications and 
Postal Services 
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LESOTO: 
Project no. 1.-3.4 

2. DESCRIPTION OF THE PRCJECT 

2.1 Aim and objective 

The road is connecting the south-eastern part of the Lesotho Perimeter
Road directly to thusMaseru, integrating this part of the countrywith the capital. The connection will reduce the dependence on the

South African transport system. 

2.2 Nature of the proiect
 

The existing track 
Ramabanta - Semonkong is passable by four-wheeldrive vehicles only in good weather, Between Semonkong and Sekake there is no road at all. The planned road should be built to standardbased on feasibility and engineering studies. 

3. JUS1IFTCATION OF THE PROJECT 

3.1 Benefit 

No benefit analysis has been carried out. The road will shorten thedistance between Sekake, on the sou+hern perimeter road, and Maseruby 6bout 50% or 140 km c.mpared to ne route via Quthing - Mafeteng.
 

The traffic forecast has given traffic 
figures between 75 and 280 vehicles per day in 1985. 

Besides, the road will provide access ato hitherto disaivantaged area
of the hinterland. 

3.2 Costs
 

The costs have been roughly estimated by the Consultants to about US
dollars 13.5 million. Further information is needed for a more reliable
 
cost estimate.
 

3.3 Conmentsby the Consultants 

The traffic forecast and the considerable distance savings indicate
that the project should have a good viability and be important for the
independence of Lesotho and for the integration of the different parts

of Lesotho. 
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PROJECT NO. 1.4.1 

MALAWT: MANfOC1,T - C1iPONrE - MOZAMBIQUE BORD-r UPGRAD17C 

/ **o% 

Z I 

ZAMBIAB 

1. IDENTIFICATION AND SUMMARY 

Origin of the project: Submitted by the Goverrment of Malawi
 

Sub-sector: Roads
 

Order of priority: Priority class 1, Rehabili~ation/Upgra-ling 

Nature of the project: Upgrading to bituminized standard and partly 
realignment 

Cost of the project: US dollars 22 million 

Financing required: 90% 

Duration: 2 years
 

Desirable start: 1981
 

Project authority: Minittz- of Works and Supply
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MALAWI:
 
Project No. 1.4.1 

2. DESCRIPTION OF T!{M PROJECT 

2.1 Aim and cbjective 

The objective of this project is to open up a link from the centralpart of Malawi to Mozambique and the nearest ports, Pemba and Nacala. 

Agricultural products and ongoing agricultural development schemes in
the area are expected to form the basis for exports from Malawi.
road will be of importance in accelerating this development. 

The 

The road link is also expected to serve as a through-pass between various provinces of Mozambique, i. e. Niassa east of Malawi and Tete 
west of Malawi. 

2.2 Nature and constituent aarts of the project 

The existing road has been realigned and improved on one section nearMangoche and one section above the escarpment to Namwera. The section
 up the escarpment has a very low standard with narrow haiziLnbends,damaged surface and dangerous bridges. The section between Namwera and
Chiponde is an earthroad in bad condition. The pass across the border 
is a track usable only by four-wheel drive vehicles. 

3. JUSTIFICATION OF TEE PROJECT 

3.1 Benefits 

The average daily traffic in 1977 was 119 vehicles at a point below theescarpment. This.might in 1980 come to about 150 vehicles per day. According to records kept by the customs the border was in 1979 and 1980passed by 3-13 vehicles per month. Hcwever, the road connection to theMozambican highway network znd the ports may be of significant impor
tance to Malawi. 

There are eastwards road connections from Malawi via Tanzania and inthe southern tip of Malawi, 650 kms north and 200 kms south of the

Chi;n..,de border post respectively.
 
The creation of a classified road 
 may therefore gererate substantial
 
traffic volumes.
 

3.2 Cost 

The project cost in 19,81 value is estimated at US dollars 22 million.Cost of feasibility study, including pre-study of the alignment up the 
escarpmen-., US dollars 0,5 million. 

3.3 Corrxentsbr the Consultants 

The upgrading and paving of the road may be economicly justifiedfor tha road section Mangochi - 'Namwera, However, the section up theeszarpment will be very expensive, and the alignment has to be tho
roughly studied. 
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MALAWI: 
ProjectNo. 1.4.1
 

The upgrading of the road section between Namwera and the border 's not
likely to be feasible from an economic point of view, anyway not upgra
ding to more than gravel standard. 

The overall feasibility of the project cannct be estimated without fur
ther study, which should give information on the regional importance of
the road and form the basis for determining design standard, cost and 
financing.
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PROJIXIT NO. 1.4.2 

MALAWI: BLANTYRE - MULANJE - MOZAMTTOUE: MTLANJE - MOCUBA 
REHA BILITATION AND UPGRADING 

II l 

\ ZIMBABWE 

% W 

1. ID=TIFICATION AND SUMRY
 

Origin of the project: 
 Submitted by the Governments of Malawi a&ni Mozambique 

Sub-sector: Roads
 

Order of priority: Priority class 1: Rehabilitation/UpgradinW 

Nature of the project: To rehabilitate and upgrade the existing road 
connection to bituminized standard. 

Cost of the project: 
 Malawi: US dollars 33 million (1980 value) 
Mozambique: US dollars 40 million (1980 value) 

Financing required: Malawi: 90%
 
Mozambique: 60% 

Duration: 
 About 4 years 

Desirable start: 1981 

Project authority: Malawi: Ministry of Works and Supoly 
L0Iozambicue: Ministry of Public Works and aousing 

Idork and ousin
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MALAWI/MOZAMBIQUE: 

". DESCRIPTION OF THE PR(UMT 

Project 11o. 1.4.2 

2.1 Aim and objective 

To pro.vie an all-weather road connection between Malawi and Mozambiqueconstructed to class 1 bitumen standard. The road link will serve as aroad transport facility for the trade between the two countries andserve 
as a link between the landlocked Malawi and the ports of Mozambique, especially Beira. The road passes in Malawi through rich agricultural areas which are under development for local consumption and
export. The road is also of touristic interest. Tle road will be of
domestic importance to both countries as well as of regional impor
tance.
 

2.2 Nature of the oroject 

The existing road i- Malawi is a narrow bitamen main road which is not
built for the existing traffic. The load bearing capacity is insufficient, the 
drainage cannot cope with the heavy rainfalls an! the alignment is poor. Thus the maintenance costs are high.
 

In Mozambique the existing road is a 6 m roal of mainly earth sta.dard,Ex:sting standard is described as 
"fair". Without snecial regard to 
regional interests the road has been incluled in the current Road Construction Plan for upgrading to gravel standard between 1979 anI 
1983.
 

3. JUSTIFICATION OF TIM PROJECT 

3.1 Benefits
 

The plan for improvement in Malawi is based on the high maintenance
costs due to the fact that the road is not designed for the existing
traffic and has served beyond its economic design life.
 

For the section in Mozambique, the National Transport Survey (VIAK 
 1978)suggests that upgraiinE to gravel standard shoull be feasible. 

The traffic density 
on the Malawi section varies from more than 600 to
less than 50 vehicles per day.
 

In Mozambique the traffic flow 1903 has been estimated not to exceei
100 vchicls per day. A traffic count in 
1979 shows an average daily
traffic of 30 trucks per day.
 
The border post 
was in 1979 passni by an average traffic of 3.6 vehicles
 
per day. 

3.2 Costs
 

The costs in 1980 value have been estimated to US 
ollars 33 million
fcr the M.alawi section an! US lollars 40 million for the Mozambi-ue 
section.
 

3.3 Ccmments -- the Conultanto 

The roal link Blantyre - Mozambiiue - Mocuba is julged to be of regional import_.nce. The existing traffic flow crossing the 'czrier is low.It is probable that the proposel improvement of the roal nay increase
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MALAI/MOZAMBIQUE: 
Project No. 1.4.2
 

the traffic crossing the border considerably. It is expected that formost of the road section in Malawi an upgrading to bituminize , standardshould be feasible. This is probably not the case as regards the Mozambique section. However, in order to provide a route of uniform stan,tar'j
bitumenization of this section may also be considered.
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PROJECT NO. 1.5.1
 

MOZAMIQJE: REHIBILITATION OF THE TE!TE - CAZSACATIZA ROAD, SECTION MATLNDO 
CITI UTA
 

I. IDE-TTIFICATION AYD 

Origin of the project: 


Sub-sector. 


Order of priority: 


Nature of the project: 


Cost of the project: 


Financing required: 


Duration: 


Desirable start: 


Project authority: 


Z A r-i IA 

LI LO 

SULARY 

Submitted by the Government of Mozambique
 

Roads 

Priority class 1: Rehabilitation/Upgrading 

To rehabilitate 86 km of the road Tete - Cas
sacatiza, section Matundo - Chiuta
 

US iollars 5 million
 

Entire amount
 

years
 

191 

Ministry.,, of Public Works an! Housing
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MOZAMBIQUE:
Project No. 1.5.1 

2. DESCRIPTION OF THE PROJECT 

2.1 Aim and objective
 

The main direct road connection between Mozambique and Zimbia Tete-Cassacatiza-Katete on the Lusaka-Chipata road in Zambia, has during thelast years been completed by the construction of the road section Bene-Cassacatiza and further on to Katete in Zambia. 

One main objective cf the route is to provide transport facilities between Zambia and the railway Moatize-Beira. 

2.2 Nature of the nroject
 

The road section Katunda-Ch.iu+a 
 is asphalt-paved. It has a cross-section of 6.0 m wide carriageway and 1.5 m wide shoutlders. The road hasbeen damaged by heavy vehicle traffic and needs reinforcement. 

3. JUSTIFICATION OF THE PROJECT 

3-1 Benefits
 

No quantification of benefits has been made.
 

The traffic volumes can be estimated -c be in the magnitude of 100-200 
vehicles per day. 

3.2 Costs 

Accorcding to a. preliminary estimate the costs will be about US dollars 5
million in 1980 value. 

3.3 Conents by the Consultants
 

The project is vital for the Mozambique-Zambia transports. It can beexpected that the heavy transports will increase after the completionof the Bene-Cassacatiza-.tete Road. 
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?ROJECT NO. 1.5,2 

MOZAMBIQUE: REHABILITATION OF THE ZII[BWE - T - %ALAWI ROAD 

1. ID NTIFICATION%AND SU ARE 

Origin of the project: Submitted by the Goverrnent of Mozambique 

Sub-sector: Roads 

Order of priority: Priority class 1: Rehabilitation/Upgrading 

Nature of the project: Reinforcement and rehabilitation of the road 
Zimbabwe borier at Cuchamano - Tete - Moatize 
- Zobud at the Malawi border, 273 km 

Cost of the project: US dollars 12 million 

Foreign currency part: Approx. 401 

Financing required: At ]eait 40% 

Duration: 3 years 

Desirable start: 191 

Project authority: Ministry of Public Works and Housing 
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MOZAMBIQUE:

Project No. 1.5.2 

OF THE PROJMT2. DESCRIPTION 

2.1 Aim and objective
 

The aim of the project is to provide 
a road link of suitable standardfor traffic Zimbabwe - Malawi, Mozambique - Zambia and Mczambique -MalawL. Zt is also part of the main road link to the Province of Tete. 

2.2 Na-iure of 'the project
 

The road is asphalt-paved with a width of about 6 
 m. Sections of the
road are broken down and the road needs reinforcement. 

3. JUSTIFICATION OF THE PROJET 

3.1 Benefits
 

The benefits have not been quantified in economic terms. The existingtraffic is between 100 and 200 vehicles per day but considerably lower
at the two borders. The number of trucks varies between 10 and 50 alongthe road section. Increased truck traffic between Zimbabwe and Malawi
is expected along the road. 

3.2 Costs 

The costs have been preliminary eb-timated to US '..llars 12 million in
1980 value. 

3.3 Corm ents by the Consultants 

Looking at the map the regional importance of the road seems obvious. 
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PROJECT NO. 1.5.3
 

MOZAMMIQU.E: RMBILITATION OF TIM ROAD ZIMBABWE BCRDLE AT VACHIPINDA -
CHI0IO - BEIRA 

I A 

SCUTH
 
AFR ICA l i
 

1. IDENTIFICATION AND SUWI4ARY
 

Origin of the project: Submitted by the Government of Mozambique
 

Sub-sector: 
 is
 

Order of priority: 
 Priority class 1: RehabilitationUpgrading
 

Nature of the project: Rehabilitation and reinforcement of the road in
 
two phases.

Phase I: Zimbabwe border - Chimoio, 87 km
 
Phase II: Chimoio - Beira, 193 km
 

Cost of the project: Phase I: US dollars 5,3 million
 

Phase II: US dollars 12 million 

Foreign currency part: Approx. 60% 

Financing recaired: Entire amount 

Duration: 
 3 years
 

Desirable start: 
 1981
 

Project authority: Ministry of Public Wcrks and Housing
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MOZAMBIQUE:
 
Project No. 1.5.3
 

2. DESCRIPTION OF TE PROJET 

2.1 Aims and objectives
 

The road is the major arterial to the port of 
Beira and connectsroads from south an north within Mozambi-ue. It is carryingcargo transports from Zimbabwe to the 
the road 

port and fromMalawi. The aim of the 
also Zambia andproject is to provide a road of suitable standard for long-distance heavy traffic. 

2.2 Nature of the project
 

The road is asphalt-paved with a width of about 6 m. It is partly in
 
poor condition and needs reinforcement and rehabilitation. 

3. JUSTIFICATION OF THE PROJECT 

3.1 Benefits
 

No quantification 
 in economic terms has been made. The road carriesbig traffic volumes, between Chimoio and 
per 

Beira over 1,000 vehiclesday but considerably less between Chimoio and the Zimbabwe border. The number of trucks varies along the road section between 120
and 350. Especially the Zimbabwe traffic is expected to increase rapidly. The truck traffic from Zimbabwe is charged with 40 Zimbabwe
dollars per vehicle. 

3.2 Costs 

The costs have been preliminary estimated to:
in Phase I, section Zimbabwe - Chimoio: US dollars 5.3 millioiin Phase II, section Chimoio - Beira: US dollars 12 million. 

3.3 Comments by the Consultants 

The need for . suitable standard of the road to Beira port is obvious.Possible improvement of the geometrical standard should be considered
with resoect to the big am-nt of heavy vehicles on the road, when therehabilitation is designe-. in detail. 



II - 27
 
PROJECT TO. 1.5.4 

MOZAMBIQUE: RMLA I TATI0N OF THE ROAD CONTECTI ON TO SWAZILArD 

! MO ZA M 61 U E 

A F R I C A /' /' 
/ I 
/ It
 

\SWAZ I LA N 

1. IDENTIFCATIC AND SUMMARY
 

Origin of the project: 
 Submitted by the Government of Mozambique
 

Sub-sector: 
 Roads
 

Order of priority: Priority class 
1: Rehabilitation/Upgrading 

Nature of the project: Rehabilitation and minor upgrading of the road 
Maputo - Boane - Namaacha - border to Swaziland,
75 km. 

Cost of the project: US dollars 7 million 

Foreign currency part: Approx. 60% 

Financing required: At least 60% 

Duration: One year 

Desirable start: 
 198,
 

Project authority: Ministry of Public Works and Housing
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MOZAMBIQUE:
 
Project No. 1.5.4
 

2. DESCRIPTION OF THE PROJECT
 

2.1 Aim and objective 

The project aims at providing a road connection of a suitable standardbetween Swaziland and Maputo, primarily with its port facilities.33 km between Maputo and Boane is also part of the road 
The 

connection between Maputo and South Africa. 

2.2 Nature of the oroject
 

The existing road connection consists of an asphalt-paved
on about 62 km of the total 75 kin, a 
road with,

heavily damaged surface, brokendcwn along the edges and very bumpy. The width is less than 6 m alongmost of the section. Bet-ween Maputo and M-tola, about 6 km of the roadis widened to dual carriageway which carries a very dense and heavytraffic. The project includes rehabilitation, reinforcement and part
ly upgrading of the section62 km of the road. 

3. JUSTIFICATION OF TME PROJECT 

3.1 Benefits
 

As the existing road is in a very 
poor condition it can not be properly maintained without a thorough rehabilitation. The traffic volumevaries between some hundred vehicles per day Namaacha and severalnear
thousands near Maputo. The number of trucks is also high, 175 per daybetween Namaacha and Boane, 500 Boane - Matola and 1.500 Matola puto. No quantification of benefits has been made. 

- Ma

3.2 Costs 

The costs have been estimated to US dollars 4 million for the minimum
urgent asphalt improvement and dollars
to US 7 million if some desirableminor widening azd realignment works are included. 

3.3 Commentsby the Consultants 

The project is urgent with respect to time savings, vehicle operating
costs, maintenance costs and traffic safety. It is desirable to upgradethe road. The National Road Plan has proposed for primary roads a pavedwidth of 7.5 m on a 12 m formation, which should be chosen as design
standz-d.
 

As the road passes through rural areas with relatively high population
density, the improvement of the road should consider the safety prob
lems of pedestrians.
 

The mentioned improvement of the design standard might increase the
costs above the mentioned estimate of US iollars 7 million. The feasibility of different levels of design standard should be studied.
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PROJECT NO. 1.5.5
 

MOZA0MIQUF,: ACCFZS ROAD TO ThE UNITY BRIDXE 1,0 TMIZANIALINK 

TANZANIA 

,
 

_I 

MOZAMBIQUE 

ZIMBABWE 

IR
S./ 

1. ID TIFICATION AND UMAL-

Origin of the project: 	 Submitted by the Government of Mozambique
 

Sub-sector: 
 Roads
 

Order of priority: 
 Priority class 3: New Transport Projects
 

Nature of the project: 	 To realign and reconstruct the roa' link 
Mueda - Negomane, 171 km, as access road to 
the planned Unity Bridge over Rio Rovuma to 
Tanzania.
 

Cost of the project: 	 US dollars 30 million (1980 value)
 

Foreig-n curr *ncr part: 	 Ap:)'ox. 50'% 

Financing reruire-	 US lollars 30 million (1980 value)
 

Duration: 
 4 :ar s
 

Desirable start: 	 19,91
 

?roiect autliority: 	 Ministrj of Public Works an! Hots.ng
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MOZAMBIQUE:
Project No. 1.5.5 

2. DESCRIOIOf OF THE PROJECT 

2.1 Aim and o ive
 

The Unity Bridge 
will provide a fixed linkage bet;een Tanzania and Mozambique. There are bilateral agreements on the construction of thebridge. The reconstruction of the road Mued& - Negomane is recuired inorder to provide a suitable access road to the bridge. 

2.2 Nature of the p'o;ject
 

The existing road Mueda - Negomanve is an earth road ir.a hJlly terrain.It needs realignment and reconstruction to asphalt standard in order to
be suitable for international traffic. The design work has been commen
ced.
 

3. JUSTIFICATIO-N OF TIM PROJECT 

3.1, Benefits 

The main benefit of the project is the role of it as part of the only
fixed linkage between Mozambique and Tanzania. 

No benefit analysis in economic terms is available. The existing traffic 
volumes are very low. 

3.2 Costs 
The costs have been roughlyr estimated to US dollars 30 mllion in 

1980 value. 

3.3 Comments the Ccnsultants 

It is in the interest of Mozambique and Tanzania to link the two count
ries together vith a bridge. The cinntruction of an access road of sui
table standard is a project of regional importance. 
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PROJTXT NO. 1.5.6 

MOZAMBIQTe,: rITqTY OP A NVW R(,AI) MOAM13A - WA,;INCIT? - KAPAI - CHI(-TJALACUALA 

/" " 02OAM B IOU 

IMBAB 

/i
 

NIPU M 

I AND 

1. IDUTIFTTCATION 	 A.nD ST Ar / 

Origin of the project: Submitted by the Government of~Mozambique
 

Sub-sector: 
 Roads 

Order o~f priority: Priority class 4: Study 

Nature of the project: 	 To study the feasibility of a road link cornec
ting the southern part of Zimbabwe with the Ma.
puto - Swazilana road. 

Cost of the project: US dollar3 190,000 for the stuly 

Forvi~in currency part: 90)% 

Financing required: Entire amount 

Duration: 4 months 

Desirable start: 1981 

Project aunthority: Ministryj of Public Works and Housing 
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MOZAMIQUE: 
Prtoject No. 1.5.o 

OFEE PROJECT2. DESCRIPTION 

The project includes a feasibility study of a discussed new road whichshould6. serve the following purposes: 

1. Provile a roal link between the Maputo area an! Zimbabwe 

2. Provile a roaL link between Swazilanl an] Zimbabwe 

3. Open up new areas for development 

4. Link together a number of towns, villages and rural areas 

5. Provide a by-pass west of the Maputo area. 

U07 
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PROJECT NO. I.C.I 

SWAZILAND: REHABILITATION AIND UPCRADING OF THE ROAD SITEI - LOMAHASHA 
ON TIE MOZAMBIQUE BORDER
 

I 

A FR ICA -- MPUTO 

1. IDENTIFICATION AND SUMCAR
 

Origin of the project: Submitted by the Government of Swazilani 

Sub-sector: 
 Roads
 

Order of priority: 
 Priority class 1: Rehabilitation/upgrading
 

Nature of the project: 
 To upgraie to two-lane bituminous standarl
 
the 52 km road section between the junction of

MR7 at Siteki ani Lomahasha on the Mozambique

border 

Cost of the project: US dollars 16.5 million (1980 value)
 

Foreign currency part: Approx. 50/,
 

Financing required: Entire amount
 

Duration: 
 3 years
 

Desirable start: 
 1981
 

Project authority: Ministry of Works, Power ani Communications 
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SWAZILAND: 
Project No 1.6.1 

2. DECCRIPIION OF TIE PROJECT 

2.1 Aim and objectivc 

The project is part of a systematic improvement scheme for the main
road network in Swaziland. It will facilitate the agricultural -evelopment in the area and improve Swaziland's road connection with Mo
zambique. 

2.2 Nature of the oroject
 

The existing road is of gravel standard. The design of the upgrading
includes widening to 6.7 m asphalted carriageway .aa 10.3 m formation.
 
The road is running through the Hlane Game Reserve. It might be found
in a current study of this Reserve that the road should be detoured

around the game park. This should increase the costs with about 55%.
 

3. JUSTIFICATION OF THE PROJECT 

3.1 Benefits 

A feasibilily study carried out in 1976/77 confirms the need for the

reconstruction and that it will be economically justified with a rate
of return between 7.2 and 21.0% for various sections of the road. 

3.2 Costs 

The cost of the reconstruction works in 1980 value has been estimated 
at US dollars 16.5 million 

Detouring of the road at the Hlane Came Reserve has been estimated to 
cost about US dollars 9.0 million more. The economic justification of
such a detouring has to be considered with respect to the game park. 

3.3 Comments by the Consultants
 

The lad.lockei Swaziland needs a good road link to the port of Maputo.

The connecting road section within Mozambique has been proposed for
 
rehabilitation in project 1.5.4.
 

\KL
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PROJECT 1.7.1
 

TANZANIA: R iABILITATION AND UPGRADING CF THE 11"11WARA - SONGE - MBABA BAY 
ROAD
 

1. IDENTIFTCATION AND 


Origin of the project: 


Sub-sector: 


Order of priority: 


Nature of the project: 


Cost of the project: 


Foreign currency part: 

Financing required: 


Duration: 


Desirable start: 


Project authority: 

TANZANIA 

~4TWARA 

ZA eM8 " 9A 

-' I 

ZAMBIA *.~ . 

Sum.Ry 

Submitted by the Government of Tanzania
 

Roads
 

Priority class 1: Rehabilitation/pgrading 

To rehabilitate and upgrade the Mtwara - Songea 
- Mbamba Bay road on the section Masasi - Songea 
- IMamba Bay (605 kmn). 

US dollars 130 million
 
Feasibility study US dollars 1,0 million
 

Approx. 75%, study 90%
 

Entire amount
 

5 years
 

19ql 

Ministry of Works
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TANZANIA:Project No. 1.7.1 

2. DESCRIPION OF THE PROJECT 

2.1 Aim and objective 

The main aim is to create the Southern Trunk Road carrying transportsto the port of Mtwara. Via the road under construction Makambalcu -Songea road transports from Zambia and Malawi will reach the trunk road.The section Mbamba Bay - Songea is intended to serve as feeder road toshipping services on Lake Malawi.
 
The main importance of the 
road will be to serve the rich agricultural 

in the south and south-westzone of Tanzania. 

2.2 N[ature of the Drojet 

The road section Mtwara - Masasi, 200 km, has been upgraded to bitumenstandard in 1978. The existing road 
Xasasi - Tunduru - Songea, 445is partly earth, partly engineered gravel standard, 6.5 
k, 

- 7 m wide, ina poor condition. The terrain is generally rolling to hilly. Reconstruction to bitumen standard will generally follow the existing road. 
The existing road Songea - Mbamba Bay, 169 kim, is gravelled on half of
the length and the rest is earth. It is in a poor condition due to notengineered standard, e. g. lack of adequate drainage and unsafe wooden
bridges across rivers. The terrain is rolling to hilly and include amountainous stretch at the escarpment to
ned 

the shore plain. It is planto be upgraded to gravel 
a second stage. 

in a first stage, and bitumen standard inAfter realignment the road length will be reduced by 9
 
km to 160 km.
 

Design of both the road sections was completed in 1975. 

3. JUSTIFICATION OF THE PROJECT 

3.1 Benefits
 

A study of the road section Songea - Masasi was carried out in 1971 bythe consultants SWO, Sweden. The study was not recrairel to inclu-ieeconomic feasibility calculations but an approximate estimate of rate
of return gave a result about 13%. 

The current traffic volumes are low, the average daily traffic does notexceed 100 vehicles per day of which 60-70% heavy vehicles. 

3.2 Costs 

The costs have been estimated to US dollars 86.8 million for the roadsection 'Masasi- Tunduru - Songea. The cost of upgrading the roadSongea  'Ibamba Bay to gravel standard is estimated to US dollars 25,2
million and for bitumen standard to US dollars 42.9 million. The cost
estimates in 1979 value. The current price escalation is in the magni
tude of 15-25% per year. 
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3.3 Coments by the Consultants 

The study of 1971 of the Masasi - Songea section is out of date withrespect to the later development. A new feasibility study should updatethe previous one and be extended over the section Songea - Mbamba Bay.The study should also include reconmendations on the most feasible pha
sing or staging of the construction.
 

Though the project is considered to be of mainly national importance,
it will have a certain regional impact. 



II - 38
 
PROJECT NO. 1.7.2
 

TANZANIA: ACCESS ROAD TO THE UNITT BRIDGE TO MOZAMBIQUE
 

1. IDNT'IFCAT'ION AND 

Origin of the project: 

Sub-sector: 

Order of priority: 

Natu±re of the project: 

Cost of the project: 

Foreign currency part: 


Financing required: 


Duration: 


Desirable start: 


Project authority: 

TA,IZAINA %
 

ON' I 

SIAMARY 

Submitted by the Govearnment of Tanzania 

Roads 

Priority class 3: New projects 

To construct a new road between the Mtwara-
Kasasi - Songea, road and the planned Unity
Bridge over the River Rovuma to Mozambique, 
about 55 km. 

About US dollars 11.6 million (1979 value) 

About 75% 

Entire amount
 

2 years
 

1981
 

Ministry of Works 
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TANZA lIA: 
Project No. 1.7.2 

2. DESCRIPTIONl OF .E PROJECT 

'.1 Aim ani obiective 

The Unity Bridge will provide a fixed linkage between TanzaniaMozambicrue. There are bilateral agreements on the construction 
bridge. The project includes the access road to the bridge. 

and 
of the 

2.2 Nattui-e of the oreject 

Construction of a new road, preferably at such an early itstage thatmay serve as access road for the bridge construction works. The project includes 55 km new road. If the project will be commenced before
the project 1.7.1, the Mtwara - Masasi - Songea road, it will be necessary to add 35 km of that project to this one, which in that case

will cover 90 km from Masasi to Unity Bridge. 

3. JUSTIFICATION OF THE PROJECT 

3.1 Benefits
 

The benefit of the project is the role of it 
as part of the plannel
only fixed linkage between Mozambique ani Tanzania. No benefit analy
sis is available.
 

3.2 Costs
 

The costs have been estimated in 1979 value to US dollars 11.6 million.With addition of 35 km of the Masasi - Songea road, the total cost will
be US dollars 19 million. 

3.3 Comments b r the Consultants 

It is in the interest of Mozambique and Tanzania to link the two countries together with a briige. The construction of an access road is a
project of regional importance.
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PROJI.-P No. 1.8.1 

ANGOLA/ZAMBIA: ANGOLA - ZAMBIA ROAD LINK (ABOUT 700KM) 

"- .... ..-- .. " . - / \" 
ZAMBIANI 

1 

/ ANGOLA 	 "

I 
-J-

ZAIR 1 MZA 

ZIBAW I 

NAMIBIA% 

1. ITIFICATION 	AND SU101ARr 

Origin of the project: Submitted by the Government of Zambia 

Sub-sector: Roads 

Order of priority: Priority class 3: New Transport Projects 

Nature of the project: 	 Construction of an all-weather heavy traffic
road connecting Kaoma in Zambia with Luso in
 
Angola


Cost of the project: Upgrading to paved standard about US 
 dollars 

100 million (1979 value)
 

Financing required: Entire amount 

Duration: 4-5 years 

Desirable start: A feasibility study financed by EDP was commen
ced by Hoff & Overgaar.rd in 1979, preliminary
finlings submitted on the Zambian section 1980. 
Information on the Angolan section has up to 
now not been available to the consultant. 

Prcject authority: Zambia: Ministry of Public orks 
Angola: Ministry of orks 

.. 7 

http:Overgaar.rd
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ANCOLA!/7AMIA:Project "o .. 
2. DESCRIPTION OF ME PROJECT 

2.1 Aim and Ob ective 

Bilaterally Angola and Zambia has agreed upon the need of effective
traffic links between the two countries. For the landlocked Zambia a
classified road connection to the Atlantic ports of Angola is of importance. The road also aims at 
opening up new development areas.
 

2.2 Nature and constituent Darts of the orcJect 

The studied road corridor follows mainly existing unclassified gravelor earth roads, unusable in the rainy season. There is in Zambia onepontoon crossing the River Kabompo at 
Watopa. The soil material is
mainly single-sized sand which demands special maintenance considertions. Informations on the Angola section are not available. The studyhas considered a two-lane bituminized road.
 

3. JUSTIFICATION OF TE PROJECT
 

3.1 Benefits 

The preliminary findings of Hoff & Ovcrgaard, based on information relati-ng to Zambia only, show an cxpccte,1 traffic not exceeiing 50 vehiclesani less than 10 hcavv vehicles por lay within a foreseeable fut'are.
 

For the land-locked Zambia the road may 
 be of importance as stand-by

capacity for road transports to the sea.
 

The road will form part of a continuous road connection between Lobito
in Angola and Beira in Mczambique as a link in the trans-African high
way network. 

The road is expected to contribute to the political, strategic and
economic integration of Zambia and Angola and of -the region of southern
Africa and will lessrn th. dominance of the region by South Africa.
 

3.2 Cost 

The constructicn cost is estimated to about US dollars 50 million for
the Zambia section and a similar amount for the Angola section.
 

3.3 Comments bytheCons-0t.n-s 

The project is not lik-ly to be economicly justifiel 
 as has been
found in the preliminary findings of the feasibility study by Hoff &
Over-aard. The report does not deny the possibility that upgradingto gravel standard mizht be feasible. However the lack of suitable material in the vicini-ty will cause very high costs for the maintenance
 
of a zravel rca:.
 

The fin-n;lng cf imrl-menation 
of Tne project therefore has to be conside2red primariv -rn thc basis of ,7oneral political ani regional goals. 
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PROJECT NO. 1.8.2
 

BOTSWANA/ZAMBIA: KAZUNGULA BRIDGE 
- STUDY 

A N G 0 L A SZAMBIA
 L USAX
 

% 

r 
I SUT 
I I o"I " ZIMBA S 

N A IvBIA t , 

I BOTSWANA " 
II
 

s" MOZAMBIQUE 

." SOUTH 
#I AFRICA 

IAtAXONE 

Origin of the project: 
 Submitted by the Government of Zambia
 

Sub-sector: 
 Roads
 

Order of priority: Priority class 4: 
Study
 

Nature of the project: To study the feasibility of a new bridge across
 
the Zambesi River at Kazungula connecting Bot
swana and Zambia and replacing the existing fer
ry service.
 

Cost of the project: US dollars 18,0 million (1979 value) of which
 

study US dollars 0.9 million
 

Financing required: Entire amount
 

Duration: Study: one year
 

Desirable start: 
 1981
 

Project authority: Zambia: Ministry of Works and Supply
 
Botsw-ana: Ministry of Works and Communications
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BOTSWANAZAMBIA:
 
Projec No. 1.8.2


2. DESCRPTION OF THE PROJECT 

2.1 Aim and Obeztivr-

Four countries are connected at one point in the middle of Zambesi River. This point offers the only direct connec-tion between Botswana and
Zambia and the connection is in daylight served by a ferry link with 
one or two pontoons in operation.
 

The aim is to replace the pontoon service by a bridge which is 
more
reliable and can offer a 24-hour connection.
 

2.2 Nature of the project 

Vert little information is available on the condition of the site. Theriver is about 800 m wide. The shores are partly swampy. There is probably no river traffic which should require a high level bridge. Botswana has iiscusse l the construction of a single-lane pontoon brilge. 

Zambia has mentionc2 in thr liscussions with the Consult .n±s that thebriige shoull be 
lesi,-nni also for a railway link connecting Zambia withthe stuiiel Trans-Kalahari Railway anI with Walvis Bay. 

3. JUSTIFICATION OF TE PROJECT
 

3.1 Benefits
 

The existing ferr 
service is operated in daylight by two pontoons.
Breakdowns and other disturbances haveoccured and for shorter or longer periods reduced the capacity to only one pontoon. In 1979 a total
of 3,368 vehicles or 
in average 9.2 vehicles per day have been transported by the pontoons. In 1980 until August the average has been 16,3
crossings/day. The maximum load capacity of the pontoons is 45 tons.
A bridge should provide a more reliable ?I-hour service with higher
capacity in transport volume and load bearing capacity. The running
costs of the pontoon opcration will disappear.
 

3.2 Costs
 

In the Report '"Jnited Nations Transport and Communications Decade, 1978
-1988", volume II, the Kazunizula Bridge is presented as Project No.
RCP-77. The cost has been estimated to US dollars 18 million (1979
value) of which 0.9 million for studies. The basis for these estima
tes are not Lc'own.
 

3.3 Comments by the consutan-s
 

A feasibility study should include:
 

a) General study of the transport and traffic demand including fore
.Thes-udv should include Zambia and Botswana and the nearby
parts of Zimbabwe and Namibia. It should also consider ozher exristinZ road and railway connections upstream and downst-eam the 

Zambesi River. 



BOTWANA/ZAKBIA:
 

Project No. 1.8.2 

b) General study of the road network and the possibility of a railway 
link 

c) Preliminary field investigations and investigations of legal aspects,
possible river traffic and so on 

d) Preliminary study of bridge design to various standards 

e) Cost-benefit analysis 

f) Recommendations.
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PROJECT 

ZAMBIA: 

NO. 1.S.3 

UPG.RDI!G OF 7FF 
LIVINGSTONE 

LUSAKA - LIVINGSTONE R,)AD, SECTION ZIMBA -

IV 

ZAIRE. LTANZANI A 

I . 

ZAMBIA MOZAMB:QUE 

BOTSNANA
 

. IDENTIFCATCU AND SUMMARY 

Origin of the project: Submitted by the Government of Zambia 

Sub-sect or: 
 Roads
 

Order of priority: 
 Priority class 1: Rehabilitation/Upgrading
 

Nature of-the project: 
 Widening the existing single-lane road to two
 
lanes. Rahabilitation and bi-cumenization.
 

Cost of the project: US dollars 13,0 million (1980 value)
 

Foreign currency part: Approx. 60% 

Fi.nancing requireed: n-ire amount 

Dura-ti on: 2 years
 

Desirable start: 
 1981
 

Project authority: Ministry of Works and Supply
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ZAMBIA:
Project No. 1.8.3 

OF THE PROJECT2. DESCRIPTION 

2.' Aims and objectives 

Zimba - Livingstone is part of the road -Lusaka Livingstone with further connections to the west in Zimbabwe and to Botswana. It is carrying a considerable amount of international heavy vehicle traffic. Theaim is to provide a road with a standard suitable for the traffic de
mand.
 

2.2 Nature of the project
 

The existing road has 
 on this section a 3.5 m wide tar surfacing with2.5 m wide shoulders. The road section is in a poor condition and needstrengthening. It should be widened to 6.1 m bitumen surface with 2.0 
m shoulders. 

3. JUSTIFICATION OF TEE PROJECT 

3.1 Benefits
 

The road section had in 1979 an average daily traffic of 263 vehiclesof which 60% heavy vehicles. This traffic will benefit from theimprovement in time savings and reduced 
road 

vehicle operating costs. Theroad maintenance costs will also be reduced. No quantification of bene
fits has been carried out. 

3.2 Costs
 

The costs for the improvements have been estimated to US dollars 13.0million in 1980 value. As the improvements needed have not been studied in detail the cost estimate is rough. 

3.3 Comments by. the Consultants 

The project is likely to give positive net value. Of the traffic on theroad section a probable amount of 15-20% is traffic crossing the borders to Botsana and Zimbabwe, thus the regional importance is signi
ficant. 
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PROJECT NO. 1.8.4 

ZAMIA: REHABILITATION 

Z A I R E 

OF THF, ROAD KAFUE - CHIRUNDU 

I ANIA 

( 

ZMBA LONGMOZAM BIQUE 

BOTSWANA,, 

1. IDENTIFICATION AND SUMMART
 

Origin of the project: Submitted b. the Government of Zambia
 

Sub-section: 
 Roads 

Order of priority: 	 Priority class 1: Rehabilitation/Uvgrading 

Nature of the project: 	 Of the Kafue - Chirundu road, totally 92 km, 
about4 nin portions need strengthening and 
partly reconstruction. 

Cost of the project: 	 US dollars 8,3 million (1980 value) 

Forei gn currency part: 	 Approx. 60% 

Financing required: Entire amount
 

Duration: 
 2 years 

Desirable start: 1981 

Project authority: 	 Ministry of Works and Supply
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ZA.NBA: 
Project No. 1.8.4 

2. DESCRIPTION OF TKE PROJECT 

2.1 Aims and objectives 

The Kafue - Chirundu road is the main road connection between central
Zambia and central Zimbabwe. The aims of the project is to rehabilitatethe road to a standard responding to the increasing traffic demand,
especially the considerable heat vehicle traffic. Zimbabwe has forwarded a similar project, No. 1.9.1, including 40 km of the same road on 
the Zimbabwe side of the border. 

2.2 Nature of the project 

Portions of the road are in a bad condition with failures in the pavement and settlements due to bad uzxierground. The road needs strengthe
ning and partly reconstruction. 

3. JUSTIFICATION OF TE PROJECT 

3.1 Benefits
 

The border post at Chirundu was during the period April - August

passed by an average daily traffic of 95 

1980
 
vehicles of which 60 heavy


vehicles. No figure of the total traffic on the road is available. It

is not possible to calculate the benefits 
on available information. 

3.2 Costs 

The costs have been estimated to US dollars 8.3 million in 1980 value.
No detailed study of the necessary works has been carried out, thus the 
cost estimate is rough. 

3.3 Commexts by the Consultants 

The road section is important for the traffic between Zambia and Zimbabwe, especially with regard to the considerable amount of heavy ve
hicle traffic;. No economic analysis is available.
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PROJTY'T NO. 1.9,1 

ZIMBABWE: REHABILITATION OF THE SALISBURY - CHIRUNDU ROAD ON TM= SECTIONS 

/ ) TANZANIA 

I f%" ]" ' 
I 
I - -

t/- MOZAMBIQUE 

1.IvIFCTo ANBOTSWANA UIA / 

I.IDENTI1F!CATION AND SUMMARY 

Origin of the project: 
 Submitted by the Government of Zimbabwe
 

Sub-sector: Roads
 

Order of priority: Priority 
class 1: Rehabilitation/Upgrading
 

Nature of the project: To rehabilitate 
and partly reconstruct the Salis
bury - Chirundu road on three sections where it
has been daaged or worn down. 

Cost of the project: 
 US dollars 16.5 million (1980 value) 

Foreign currency part: E 
Financing required: a tire amount 

Duration: 
 Five years
 

Desirable start: 1981
 

Project authority: 
 Ministry of Roads and Road Traffic, Post and
 
Telecommunications
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Project No. 1.9.1 

2. DECRIPTION OF 71E PnO TT 

2.1 Aim and objective 

The aim of the project is to restore the road to a suitable standardfor especially the heavy traffic which has increased rapidly &fter 
the opening of the border with Zambia. 

2.2 Nature of the project 

The project includes three sections of the road Salisbury - Chirmdu,
the km peg figures below in distances from Salisbury. 

Section A: 312-352 km peg. The use of sodic soils as fill material hasq resulted in break-down of the road by heavy vehicle traffic.
Removing of fill material and reconstruction of the road is
partly needed together with rehabilitation of the whole sec
tion. 

Section B: 144-187 km peg, and 

Sec. on C: 230-256 km peg. The mentioned two sections have been worn 
down and damaged by heavy vehicle traffic. The economic 
lifetime of the road has been exceeded. 

The three sections need rehabilitation in priority order as listed. 

3. JUSTIFICATION OF THE PROJECT 

3.1 Benefits 

No quantification of benefits beenhas made. The average daily traffic
figures below are according to 1979 censuses. In order to get the actua.l traffic volumes the figures should be multiplied with a factor
based on general observations of tht traffic increase. The factor isabout 1.3 for total traffic and 1.2 for heavy vehicle traffic. The
estimated 1980 figures below include the general increase with addition of the traffic recorded at the Chi±-undu border post. Within brackets is noted the Chirundu traffic in per cent of the 1980 traffic. 

Total traffic Heavy vehicle traffic 

Estimate Estimate 

Section A 
19 

0-100 
1980 

100-250 ( 40%) 
1979 
0-25 

138-0 
60-90 ( 67%) 

Section B 365 570 (17%) 125 235 (25%) 
Section C 200 360 (26%) 60 130 (46%) 

Cbhirundu border post
(April-August 1980) - 95 - 60 
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Project No. 1.9.1
 

3.2 Costs 

Tht works have been estimated to cost in 1980 value for the three sec
tions as follows:
 

Section A US dollars 7.7 million 
SectionB -"- 5.5 -"

"
SectionC - -


Total: 16.5 million 

3.3 Cozmerts bv the Consultants 

The statistics of traffic passing the border posts shows that duringthe period April-August 1980 the Chirumdu border post has had highvolumes of comercial vehicles in traffic between Zimbabwe and Zambia-
The regional importance of the Chirundu road can be judged from thefigures abov-e. It is obvious that the international traffic is important as regards all the three sections of the project. 

IX 
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PROJECT NO. 1.9.2
 

ZIPMAWE: UPGRADING THE ROAD PLTf4TRE - BOTSWANA BORDER 

BOTSWNA FJIO I 

1. D ICAION ANDl SDUMARY 

Origin of the project: Submited by he Govrnment ot Zimbabwe 

Sub-sect or: Roads 

Order of pririty: Priority class : Rehabilitation/Upgrdijng. 

Nature of he projec: To upgrae 
realign the 

o bituminjized sandard and 
101m road section between 

partly 
Plum

tree and the lBotswana border. 
Cost of theproject: US dollars 1,8 million 

Foreign currency part: 36% 

Pinancing required: Entire amount 

Dueration: One year 

Desirable start : 1981 
Project authority: Mist y of Roads ad Road Transprs, Pats 

and Teleoommunicabions 
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Project No. 1.9.2 
2. DESCRIPTION OF THE PRCJFT 

2.1 Aim and objective 

The aim is to connect the Zimbabwe major road network with that of
Botswana. The corresponding 
 road section in Botswana between Francistown and the border will be constructed during the next years, finan
ced by IBIM.
 

2.2 Nature of the project
 

The existing road consists of 3 
 km of old tar road, 5.5 m wide. and 7 kmof gravel road with very poor horizontal and vertical alignment. Thewill be upgraded and realigned to a two-lane bitumen read designed 
road 

the main road standa__'s of Zimbabwe. 
to 

3. JUSTIFICAION OF TH PROJECT 

3.1 Benefits
 

The border post was during April 
- August 1980 passed by an average
daily traffic of 50 vehicles of which 6 were comnercial vehicles. The
condition and alignment of the existing road is not adequate for thistraffic. The traffic will benefit in time savings, reduced vehicleoperating costs and traffic safety by the reconstruction. No economic
estimate of the benefits is available. 

3.2 Costs 

The cost based upon detailed design has been estimated to US dollars

1.8 million in 1980 value. 

3.3 Coments I: the Consultants 

The road will be the main connection between Zimbabwe and Botswana andis of regional importance also for traffic in transit from Botswana to
Mozambique. 
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ZMUWE: REUABILITATION OF THE SALISBURY - UMTALI ROAD 

"I -- .- ' 

IJ 

SZAMBA # -	 % 4 %MOZAMB)CUE 

I 

1. IDZTIICATICK AND SUMMARY 

Origin of the project: Submitted by the Government of Zimbabwe
 

Sub-sector: 
 Roads 

Order of priority: Priority class 1: Rehabilitation/Upgrading 

Nature of the project: 	 To rehabilitate and partly upgrade the Salis
bury - Umtali road on a 26 km section near to 
Umtali. 

Cost of the project: US dollars 5.0 million 

Foreign currency part: 	 36%
 

Financing required: Entire amount 

Duration: 5 years 

Desirable start: 1981 

Project authority: Kinis~tiy of Roads and Road Traffic, Posts and 
Telecommunications
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ZDMABWE: 
Project ,To. 1.9.3 

2. DESCRIPTION OF TI!E PrOJ T 

2.1 Aim and objective 

The aim of the project is to restore the road to afor especially the heavy traffic which is expected
growing export and import over the port of Beira. 

suitable standard 
to increase with 

2.2 Natare of the rolect 

The project includes a 26 km section of the Salisbury - Umtali roadwes-t of Umtali on a distance of 230-256 km from Salisbury. The mentioned section has been worn down and damaged by heavy vehicle traffic.The economic lifetime of the road section has been exceeded and itneeds rehabilitation. In the project has been incluled minor improvemert of the alignment which is below the general geometric standard
 
of the road. 

3. JUSTIFICATICM OF ITEE PROJECT 

3.1 Benefits
 

No quantification of benefits has been made. 

The average daily traffic is as Pollows: 

SEstimate 1980 
Total traffic 600 800 
Heavy vehicle traffic 140 170 

The 1980 estimate is based on general observations of the traffic increase during the period April - August 1980 compared to 1979. The increase was about 30% for the total traffic and about 20% for the heavyvehicle traffic. The Forbes border post between Umtali anl Mozambiquerecoriei an a.verage_ of 10.5 vehicles per day of which 6.2 heavy vehicles
duxr:Lg the period April-Atiqust 1980. 

3.2 Costs 

The works have been estimated to cost in 1980 value US dollars 5,0
million. 

3.3 Comments bv the Consultaxfts 

The statistic of traffic passing the Forbes border post show very smallvolumes, negligible compared to the traffic volumes of the road sectionto be rehabilitated. However, a considerable increase 
is expected,
especially of tre heavy traffic volumes directed to the port of Beira. 
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PROJ T NO. I. 9.4 

ZI1XBArWE: CONSTRUCTION OF A ROAD L31X MATETSI (BULAWAYO - VICTORIA FALLS 
ROAD) - PADAMATENGA (BOTSWANA BORDER) 

r" ' " U L ON"NZA MI8 1 A ,MOZAMBI(OUI 

BOTSWANA 

1. IDR=TIFIC ATION AID SULIA RY 

Origin of the project: Submitted by the Government of Zimbabwe
 

Sub-sector: 
 Roads
 

Order of priority: Priority class 4: 
 Study 

Nature of the project: To study the feasibility of the 65.km road link
Matetsi - Pandamatenga which would provide a tran-.
sit route through Zimbabwe for traffic bet-ween 
Bot sana and Zambia 

Cost of the project: US dollars 14.4 million for implementation 
US dollars 100,000 for study 

Financing required: Entire amount 

Duration: Four months 

Desirable start: 
 1981
 

Project authority: Ministry of Roads anrd Road Traffic, Post and 
Tel ecommunic ati ons 
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ZIM~BABWE: 
Project No. 1.9.4
 

2. DESCRIPTION OF TE PROJECT 

2.1 Aim and obiective
 

The aim is to provide a road link for transports in transit through
Zimbabwe between Bctswana and Zarbia. 

2.2 Nature of the prciect
 

There 
 is a road connect:.on between Pandanatenga and the Bulawayo - Victoria Falls road. After reconstruction of this road it might offer analternative road connection between Botswana and Zambia which is ahor
ter than the route via Kazungula. 

3. JUSTIFICATION OF THE PROJECT 

3.1 Benefits
 

The road connection should 
decrease the distance between the Nata -Kazungula roa,. in Botswana and Livingstone in Zambia by about 40 kmcompared to the route via Kazungula. The existing traffic at the bor
der is negligible.
 

Inside Zimbabwe there should be benefits to the tourist traffic attracted to the vast Wankie National Park and other recreational areas
in the vicinity of the road. 

3.2 Costs 

The costs for construction of the road beensection in value1980 have 
estimated to US dollars 14.4 million.
 

Co-sts for a study will be in the size of US dollars 100,000. 

3.3 Ccr nents b'y the Cons,ltants 

The shorter route for traffic Botswana-Lambia provided by the proposedroad link should reduce considerably the transport costs, especially
until the planned Kazunrula Bridge has been constructed. However, Botswan. and Zambia mirht prefer a direct connection. Thus the regional importance and the feauibilitv of the project should be studied in 
connec
tion with the Kazuni-ula Bridge, project No: 
1.8.2.
 

http:connect:.on
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REGIONAL: STUMI ON RAILMAY ROLLING S7OCX 

1. IDENTIICATION AND SUMMARY 

Origin of the project: Submitted by the Southern Africa Transport and 
Communications Commission
 

Sub-sector: 
 Railv&ys
 
Order of priority: Priority class 4: Studies
 

Napure of the project: 
 To study the requirement for rolling stock in the

individual countries of the region, to identify
constraints to the movements of wagons and to pro
pose ways and means for improvements.
 

Cost of the project: US dollars 1.0 million (1980 value)
 

Foreign currency part: 100%
 

Financing required: Entire amount
 

Duration: 
 1 year
 

Desirable start: 
 1981
 

Project authority: The Southern Africa Transport and Communications 
Comission.
 

.. DESCRIPTION OP 19, PROJECT 

2.i Aim and objective
 

The railway administracions of the region own a total fleet of approzimate_
ly 25,000 wagonu. However, many of the wagons are old and due 
 for renewal.Another large part is out of service due to lack of maintenance facilities
and spare parts. In addition to this the turn-around times are generallylong due to certain constraints such as inefficiency in operation of railways and ports, use of wagons for storage, lack of motive power 
etc. 

The aim of the project is to study the problems related to the use of
rolling stock and 
to propose improvements in order to reduce operation
costs and to avoid unnecessary investments. 

2.2 Mature of the proect 

Tentatively it is suggested that the study should include the following
 

1. Establishment of an inventory by owner, type, 
age and quality of all
usable wagons in the region. 

2. Analysis of the wagon movements for identification of possible constraints. 

3. Preparation of proposals for actions which could improve operation
such as: 

- system for registration of wagon movements
 
- possible chanes in 
 regulations and hire rates for use of foreignwagons and for delay in off-loading of wagons upon arrival to des

tination
 

\ 
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PROJECT No. 2.0.1
 - regulations for maintenance and repair of foreign wagons
 

- Standardization of wagons, spare 
 parts and maintenance procedures. 

4. Preparation of proposal for supply of wagons to the individual rail
way administrations. 

3. JUSTIFICATION OF THE PROJECT 

3.1 Benefits
 

By implementation of the proposals resulting from the study it shouldbe possible to obtain a substantial improvement in the turn-around times. This would result in the double benefit of reducing the operatiocosts by better utilizationnal of motive power and rolling stock andreducing the number of wagons required. Already a reduction of thequ-irement for new wagons by 500 nos or 
re

2% of the total fleet, whichis not an unrealistic tarEet, would give a airect saving of US dollars
25 millions. 

3.2 Cost
 

The total cost of the project is estimated at US dollars 1.0 million,
all in foreign currency. The duration of the project is estimated at
1/2-1 year. 
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REIONAL: STUI ON RAI2LAY TRA=G PROGRAMMS 

1. IDENT -CATI(V AND SUMOART 
Origin of the project: Submitted by the Southern andAfrica Transport 

Communications Commission
 
Sub-sector: 
 Railways
 

Order of priority: Priority class 4: Studies
 

Natu-' of the project: To study the 
 requirements for training of rail
way staff at different levels at local, regional
and overseas training institutions. 

Cost of the project: US dollars 1,0 million (1980 value) 

Foreign currency part: 90%
 

Financing required: 
 Entire amount
 

Duration: 
 1/2 - 1 year
 

Desirable start: 
 1981 

Project authority: Southern Africa Transport and Communications 
Commi ssi on 

2. DESCRIPTION OF THE PROJECT 

2.1 Aim and objective
 

A major part of the problems 
 in operating and maintaining the railways
of the region is created by lack of educated and skilled personnel and
the need for training of staff on various levels can hardly be overstres
sed.
 

The aim of the project is to analyse existing training facilities, to
 
identify the trai..ing requirements and to propose possible new facilities. 

2.2 Nature of t e project 

Tentatively it is suggested, that the study should include the following: 

i) Analysis and inventorj of existing training facilities within the 
region 

2) Identification of requirements for training of the various categoriesof staff, divided in local, regional and overseas training. Due attention should be paid to 
language problems.
 

3) ?repar stion of proposals, prelimina.ry layouts and estimates for possible new training centres including equipment. 

http:prelimina.ry
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PRJECT NO. 2.0.2 

3. JUMFIFCATION OF THE PROT 

3.1 Benefitc 

The benefits of the study are not directly cqantifiable. 

The benefits of efficient training can hardly be exaggerated. For instance, if the availability of locomotives and wagons can be improved by onlya few per cent by training of mainterance staff, s.vin-s of the order ofmagnitude US dollars 50-100 million are obtained. 

3.2 Costs
 

The cost of the study is estimated at US dollars 1,0 million with appro
ximately 90% in foreign currency.
 

The duration of the study is estimated at 1/2 - 1 year.
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PROJECT NO. 2.0.3 

REIONAL: LITDY ON SUR=VE, MPLOITATION AND TRANZPORTATION OF XI2ZALS 
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REGI fAL:
 
Project No. 2.0.3
 

1. IDWNIFICATION AND SUMMTAR 

Origin of the project: Submitted by the Southern African Transport 
and Communications Commission
 

Sub-sector: 
 Railways and Ports 

Order of priority: Priority class 4: Studies 

Nature of the project: 
 To study location and possibilities for ex
ploitation of mineral deposits in the region
and to propose transport facilities, terminals 
etc.
 

Cost of the project: US dollars 3.0 million (1980 value) 

Foreign currency part: Approx. 90% 

Financing required: 
 Entire amount 

Duration: 1 year
 

.Desirable start: As soon as possible 

Project authority: Southern Africa Transport and Communications 
Crmission
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Project No. 2.0.3
 

2. DESCRIPTION OF T PRw-ECT 

2.1 Aim and objective
 

Southern Africa has 
 some of the most important mineral resourcestbe world with coal as the dominating quantity and 
in 

with considerabledeposits of petroleum, diamonds, copper, iron, chrome, zinc, lead,bauxite, nickel, cobalt and uranium.
 

Studies on increased utilization of the minerals 
 have been or arebeing made in some of the countries, but the possibility of co-ordinating the exploitation and particularly the transport facilities has 
so far not been studied. 

By development of suitable transport and transhipment facilities,common for more deposits,the costs for transportation can be co,.siderab
ly reduced, i. e. the products can be offered to the world ma-ket at
 
more competitive prices.
 

The aim of the project is to carry out a co-ordinated study on survey, exploitation and transportation of minerals for the entire re
gion.
 

2.2 Nature of the project
 

Tentatively the study 
should include the following: 

1) to study location and potential production of known deposits
 

2) to identify modes of transport between the mines 
 and the consuzmers
and to carry outpreliminary engineering studies and cost estimates for selected alternative transport facilities 

3) to propose poseible feasible and recommendable solutions, including time schedales, based on benefit/cost analyses. Due consideration should be given to the possibility of direct conversion
coal into oil products 

of 

4) to propose a development plan assuming the use of existing facilities in the initial phase, where possible, and a phased construction
of new facilities as required. 

2.3 Comments by the Consultants 

As the mineral transports will affect several other development projects, such as railway and ports projects, it is of utmost importancethat the study is carried ou: 4.s soon as possible. 
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Project No. 2.0.3
 

3. JUSTIFICATION OF THE PROJECT 

3.1 Benefits 

There seems to be a potential for a total export of up to 40 - 50 mil
lion tons of col per year plus several other mineral . This coul".l 
radically improve the regionos economic strength. 

Large scale erplcitation of minerals requaires ve:-j large investment
in mining equipment and transport facilities. The transportation costs 
are to a large extent determining for the products competitive posi
tion on the world market. 

The benefits by optimizing the capital investments and the transporta
tion costs can hardly be exaggerated. 

3.2 Cost 

The total cost of the pvoject is estimated at US dollars 3.0 million
 
with approximately 90% in foreign currency.
 

The duration of the study is estimated at 1 year.
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ANGOLA: RMAZ3LITATION OF THE BNGUrELA RAILWAY
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1. IDETIFICATI AND SEtDA
 

Origin of the project: 
 Submitted by the Government of Angola
 

Sub-sector: 
 Railways 

Order of priority: Priority class I: Rehabilitation/Upgrading 

Nature of the project: To rehabilitate and upgrade the 1.340 km rail
way from Lobito port to the Zaire border near 
Dilolo. 

Cost of the prtject: US dollars 60,0 million (1980 value) 

Foreign currez3",.- part: Approx. 80% 

Pinancing re qu1 t A: Entire amount 

Duration: 2 years 

Desirable start: 
 1981
 

Project authority1: Ministry of Transports and Communications
 

VI 
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ANGOLA: Project No. 2.1.1 

2. DESCRIPTIN OF THE PROJECT 

2.1 Aim and objective 

The operation of the Benguela railway (CFB) has been disrupted since

1975 by loss of a major part of the skilled staff and the continuing

hostilities in parts of Angola. However, the CFB has continued to run 
local train services.
 

Tbere is a strong desire on the parts of the Governments of Angola, Zai
re and Zambia to re-open the railway and the three countries have agreed 
on a 3-phase rehabilitation of the railway: 

Phase 1: Target capacity 48.000 t/month 

Phase 2: Target capacity 72.000 t/month 

Phase 3: Target capacity 96.000 t/month 

Phase 1 can be financed by CF3Bs own funds. For Phase 2 external finan
cing is secured. The present project is Phase 
 3 of the rehabilitation. 

2.2 Nature of the project 

The consultants Henderson, Hughes and Busby of London have carried out 
a study to identify the requirements necessary to restore the railway.
According to their final report "Study of the Benguela Railway, Xarch
 
1979", phase 3 comprises:
 

- spare parts, general stores etc US dollars 1.6 million 
- track materials - " - 5.1 
- 450 wagons 
 -" - 36.0 " 
- 12 main line loco, diesel electr. - "- 14.5 " 
- 6 shunt loco, diesel hydr. _ ' _ 2.8 " 

60.0 

3. JUSTIFICATION OF THE PROTECT 

3.1 Benefits 

The benefits of the project are difficult to quantify in economic terms.
The only alternative to a rehabilitation is to close and abandon the
line, which is the only outlet to the Atlantic ocean for the region.
The loss of this route for international traffic has imposed great hard
ship on Angola, Zaire and Zambia. 

3.2 Cost 

The total cost of the projec'; is estimated at US dollars 60,0 million 
as specified above. Approx. 8O% will be in foreign currency. The dura-
tion of the project is estirated at 2 years. 



II - 68
 

PROJECT NO. 2.1.2 
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I. IDTICAINAN U, 

Origin .of the project: "Submitted by the Goverment of Angola
 

Sub-sector: 
 Railways
 

Order of priority: 
 Priority class 4: Studies
 
Nature 
 of the project: To study the feasibility of construction of connec

tions between the existing three east-west goinUglines and from this expanded network to Zaire and
Namibia. 

Cost of the project: 
 US dollars 1.0 million (1980 value)
 

Foreign currency part: 
 Approx. 90%
 

Financing req4ire: Entire amcunt 

Duration: 
 1/2-1 year
 

Desirable star-t: 1981
 

Project authority: 
 Ministry of Transport and Communications
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Project No. 2.1.2
 

2. DESCRIPrION OF TI-a: PROJECT 

2.1 Aim and objective
 

The railways in Angola 
 consist of 3 separate east-west going lines:Luaada-Malance, Benguela-Lwau-(Zaire-Zambia) and Mocamedes-Menongje. 

The aim of the project is 
to study the feasibility of constructing anorth-8outh railway axis to connect threethe sywtems and then toconnect the expanded network with the railways in Zaire and Namibia. 

2.2 Nature cf' the rolect
 

The project is a pre-feasibility study of the following new rail links:
 

1. Connection between Benguela railway and Luanda-Malange railway,
 
approx. 640 km.
 

2. Connection between 
enguela railway and Mocamedes-Menongue railway,
 
approx. 240 km.
 

3. Continuation of the link no.1 to join Zaire railways, approx. 500 kI.
 

4. Continuation of the link no. 
2 to join Namibia railways, approx.
270 km. 

5. Branch line from Mbanza Congo at the Angola-Zaire link to a new port

at Soyo at river Zaire, approx. 250 km.
 

3. JUSTIFICATION OF THE PROJECT 

3.1 Benefits
 

The proposed new rail links will make the ports in Luanda and Mocamedes accessible for inland traffic. In addition the north-south axis
will connect agricul.tural production centres and give access to mine
ral deposits.
 

3.2 Cost
 

The total cost of the study is estimated at US dollars 
1.0 million
 
with 90% in foreign currency. 

The duration of the study is estimated at 1/2-1 year.
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1. IDENTCATOCI AND SUMMARY
 

Origin of 
 the project: Su.bmitted 	by the Government of Botswana
 

Sub--sector: 
 Railways
 

Order of priority: Priority class 
 1: Rehabilitatioa/Upgrading
 

Nature of the project: To renew the 
track with 45 kg/m longwelded 
rails on concrete sleepers on 642 km main 
line and 57+16 km branch lines at a rate of 
40 km/year. 

Cost of the project: 	 US dollars 100.0 million (1980 value) or
 
US dollars 5,6 million per year.
 

Foreigna currency part: 
 Ao',rox. 90%
 

Financing recuired: Entire anunt 

Duration: 
 18 years
 

Desirable start: 
 1981
 

Project authority: 
 Ministry of Works and Communications
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BOTSW(ANA: 
Project No. 2.2.1
 

2. DESCRIPTION OF THE PROJECT 

2.1 Aim and ob'ective 

The railway of Botswa.na consists of a 642 km main line and two branchlinez Scrule - Selebi 57 and - km to-Pikwe km Palapye Morupule 16 intal 715 km. The railway system is owned and operated by Zimbabwe Nationa2 Railway, but Botzzana is in the process of taking over the sys
tem. 

The present track has 40 kg/m rails mainly on steel sleepers. The rails were laid as second hand rails 10-20 years The axleago. permissible 

load is 17 t.
 
The aim of the project is to overcome arrears in track renewal and to 
increase the axle load.to 
18,6 t.
 

2.2 Nature of the2_oect 

The project inckvd,-. replacement of the present track by new 45 kg/m
rails and concrete sleepers at 
a rate of 40 km/year.
 

2.3 Corments by the ccnsultants 

It is recommended to study the following: 

- the feasibility of repairing and reusing %he steel sleepers in 
the present track. By using reclaimed sleeptrs about 20-30,000 usdollars ler km becould saved. 

- the feasibility of limited realignments in connection with the

track renewals in toorder improve gradients and curvature. 

3. JUSTIFICATION OF THE PROJECT 

3.1 e-enefits 

The main line has a present traffic of about 3,6 mio t/year out of
which 2,6 mic t is transit Zimbabwe-South Africa. Due to expected

diversion of Zimbabwe's traffic to Mozambique ports a decrease to
2,2 mio t/year during the coming decade is foreseen. The two branchlines carrj mainly coal from Morupule to Selebi-Pikwe steel plant,
about 0,3 mio t/year. 

In addition to secure safe and uninterrupted traffic the project willincrease the transport capacity and lower the operation costs by in
creasing the permissible axle load. 

3.2 Cost 

The total cost of the project is estimated at US dollars 100,0 mil
.lion or 5,6 million per year with approx. 90% in foreign currency. 
The duration of the project is es-timated at 18 years. 

http:Botswa.na
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BOTSWATA: REHABILITATION OF RAILWAY TELECOMWICATIONS FACILITIES 
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Origin of the project: 


Sub-sectaor: 

Order of priority: 


Nature of the Project: 


Cost of the project: 


Foreign currency part: 


Financing required: 


Duration: 


Desirable st axt :1981
 

Project authority: 


rei 'acsow Btwa in concto 

Submitted by the Government of Botswana
 

oRailways
 
Priority class 1: Rehabilitation/Upgrading
 

To re-equip the presen 3-pir overhead tele
phone line in order to replace the present

centre at BulaDayo by a new operational cent
re in Francistown, BotswaDa in connection
with Botswana's taking over of the railway.
 
In addition one 
more pair of wires shall be
 
installed to allow for signalling communi
cations.
 

US dollars 3,8 million (1980 value)
 

Approx. 95%
 

Entire amount
 

2-3 years
 

Ministry of Works and Communications
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BOTSWANA:
 
Project No. 2.2.2
 

2. DESCRIPTION OF Tim PROJ=T 

2.1 Aim and objectiv.;
 

The present 
railway telecommuications system has Bulawayo, Zimbabweas the centre, as the railway is operated as a part of Zimbabwe National Railways. 

The line equipment is 
a 3-pair overhead wire line used for telephoneconrections and transmission of facsimile train orders. The railwayhas no signalling and no channels are available for signalling com
munications. 

The project aims at re-equipping the line to have centre at BotswanaRailways HQ at Francistown. In addition one more pair of wires shallbe added to allow for signalling communications. Alternativelycomplete anew cable or radio system should be established. 

2.2 Nature of the r-.'o 

The project includes the following: 

- review of a system study carried out by Transmark, UK 1978-80 

- system design 

- implementation of the selected system including supply and instal
lation of all equipment.
 

3. JUSTIFICATION OF THE PROJECT 

3.1 Benefits 

The project is 
an integral part of Botswana's taking over of the railway system. A proper communication system is a necessary prerequisite

for any railway operation.
 
Establishment of a signalling system, which will be made possible by
the project, will increase the safety and capacity of the railway. 

3.2 Cost 

The total cost of the project is estimated at US dollars 3,8 million 
,fith approx. 95% in foreign currency. 

The duration of the project is estimated at 2-3 years. 



1 TPyk-%TMT 10. 2.3.1 

LE0TV: CUSMIM TERINAL WITH CCNTADn FACILJTIE 

SO0U TH A F R A
 

% ASM% ADOS SAY 

LLOMSTJ .ouN, 

-- -\ 

~ ~ ~ O- PTEUZABETH 

1. IDElFCATION AND SUMARr 

Origin of the project: Submitted by the Government of Lesotho 

Sub-sector: Railways 

Order of priority- Priority class 3: New Transport projects 

Nature of the project: To establish a customs terminal with container 
facilities 

Cost of the project: US dollars 1,1 million (1980 value) 

Foreign currency part: Approx. 70% 

Financing required: Entire amount 

Duration: 2 years 

Desirable start: 1981 

Project authority: Ministry of Transport, Telecommunications and 
Postal Services 
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2. DESCRIPION OF THE PROJECr 

2.1 Aim and objective
 

As there 
 is no custums terminal at Maseru,goods to be cleared mustheld on the South African Railway be
station, whose facilities are the property of South Africa and are grossly inadequate.
 

The aim 
of the project is to establish a bonded customs area with necessary facilities, in particular for containers, at Maseru railway station. 

2.2 Nature of the project
 

The project is construction of customs
a terminal consisting of a bondedarea with customs warehouse, two railway tracks, roads and surfacedstorage areas. Containers are handled by fork lifts. Engineering design
is completed. 

3. JUSTIFICATION OF THE PROJECT 

3.1 Benefits
 

The cost for transport of goods by road from Durban to Maseru is equalto the sea-freigh 
half the cost by 

from Europe to Durban. Transport by rail is aboutroad, but transport by rail/container only 25%. Consequently a considerable benefit can be obtained by establishing possibility for a direct and uninterrupted container traffic to a terminal 
at Maseru. 

3.2 Cost 

The cost of the project is estimated at US dollars 1,1 mil).ion with 
approx. 70/ in foreign currency. 

The duration of the project is estimated at two years. 
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1. IDENT'ICATION ANh SIUMSy 

Origin off the project: 
 Submitted by the Government of Lesotho
 

Sub-sect or: 
 Railways
 

Order off priority: Priority class 3: New Transport Projects
 
Nature off the project: To supply 
 84 tank wagons F'or transportation 

off oil products ffromn 
Maputo port to Lesotho,see also project NO. 2.0.1.
 
Cost of the project: US 
 dollars 5.0 million (1980 vaLue)
 

Foreign currency part: 100% 

Financ in. required: Entire amount 
Duration: 2 years 

Desirable start: 1981Project authorit: Ministry of Transport, Telecomunications and 

Postal Services 
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PROJECT NO. 2.3.2
 
THE PROJECT2. DESCRIPTION OF 

2.1 Aim and objective 

Due to limited storage capacity in Lesotho 4-5 tank wagons with oil products should arrive every week-day in crder to keep up with the demand.

However, South African Railways have problems in keeping the rate,

mainly due to the long turn-around time for wagons (3 weeks).
 
If Lesotho had its own fleet of tank wagons, a more reliable transport
schedule could be established. 

2.2 Mature of the project 

The project comprises the zupply of 84 nos railway tank wagons. 

2.3 Comments by the Consultants
 

Reference is made to project NO. 2.0.1 
 "Study on Railway Rolling Stock".
 

For the present project it is recommended to study the feasibility of
increasing the storage capacity and operate block trains with the
shortest possible turn-around time.
 

3- JUSTIFICATION OF THE PROJECT 

3.1 Benefits
 

Establishment of a reliable and effective transportation of oil products will reduce the costs of the products and ensure sufficient sup
plies.
 

3.2 Cost
 

The total cost of the project is estimated at US dollars 5.0 million,
all in foreign currency. 

The duration of the project is estimated a 2 years.
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1. IDU'=TCATION AND SUMKARy
 

Origin of the project: 
 Submitted by the Government of Malawi
 

Sub-sector: 
 Fai lways
 

Order of priority: Priority 
class 1: Rehabilitation/Upgrading 

Nature of the project: 	 To rehabilitate and upgrade the 311 km section
of line between Balaka and the Mozambique borderto bring it up to a standard which can ensuresafe and uninterrupted train operation.
 

Cost of the project: US dollars 20,0 
 million (1980 value) 
Foreign currency part: 	 Approx. 70%
 

Financing required: 
 Entire amount 

Duration: 6 years 

Desirable start: 1981 

Project authority: Ministry of Transport and Communications 
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MALAWI:

Project No. 2.4.1 

PROJET2. DESCRITION OF TrE 

2.1 Aim anJ obiective 

Nalawi Railways have a total length of 687 km and a new 116 km linefrom Lilongwe to the Zambian border is under construction. The lines
Nkaya - Nayuci, 101 km, and Salima -
Lilongwe, 120 kin, are constructed
1969-75 with 80 lbs rxils and concrete sleepers. The section Blaka -Sal.ima, 154 km, is being rehabilitated to ,.ave 80 lbs rails on steel
 
sleepers.
 

The 312 km section Balaka -
Southern Border was originally built to a
very low standard. The track consists mainly of 60 lbs (30 kg/m) railson steel and timber sleepers and partly earth ballast. 

The project aims at upgrading the line to a standard similar to that of
the other lines in order to improve train speeds and loads and to se
cure safe and uninterrupted traffic.
 

2.2 Nature of thenrolect
 

The project includes the following:
 

-
renewal of rails on 178 km, re-sleepering of 142 km and stone ballas
ting of 163 km
 

- stabilisation of an embankment stretch exposed to flooding and ero
sion.
 

Some improvements have been carried out with British aid in the period

from 1973 to now,but funds have been insufficient and the aid will cea
se in 1981/82.
 

2.3 Commentsby the consultants
 

It is recommended that the rehabilitation works be based on a preliminary engneer-.ng project with the purpose of investigating possibili
ties and feasibility of improving gradients and curvature, and of in
creasing the permissible axle-load and train length.
 

3. JUSTIFICATION OF THE PROJ-T 

3.1 Benefits
 

The reliability of tne Balaka - Southern Border section is vital in maintaining the flow of both income earning exports and essential imports.
In 1979 two-thirds of railed import/export traffic was carried on this
line. The section Blantyre -
Sankhulani carried in 1979 approximately

million tonnes. 

In addition to secure safe traffic the project will increase the transpcr-t capacity an! lower the-operation costs through increase in travelling speed and improved train performance. 2he maximum speed on the110 km mountan section south of Limbe is now as low as 25 km/h. 

3.2 Cost
 

The total cost of the project is estimated at US dollars 20,0 millionwith approx. 7.-O in foreirti currency. The duration of the project is
estimated at 6 yearc. 

http:engneer-.ng
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1. ZDENIFICATOrAANDSUMMAA 

Origin of the project: Submcitted by the Government of Malawi 

Sub-sector: Railways 

Order of priorit: Priority cLass 3: New Transport Projects 

&atture of' the project: To supply 450 freight wagons and 20 brake vans 
(see also project NO. 2.0.1). 

Cost of the project: US dollars 26.0 million (1980 value) 

Foreign currency part: 100% 

Financing required: Entire amount 

Duration: 3 years 

Desirable start: 1981 

Project authority/: Ministry of Transport and Cormnications 
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MALAWI : PROx3T NO. 

2. DECRIPTION OF THE POJEkT 
2.4.2 

2.1 Aim and objective 

The aim if the project is to provide sufficient wagons for the efficient movement of agricultural and other exports to the Mogambique
ports as well as the bulk of Malawi's import. Additionally, the project will provide bulk transport capacity for local freight traffic
 
within Malawi.
 

2.2 Nature of the Droject
 

The project includes:
 

- supply of 450 freight wagons
 

- supply of 20 brake vans.
 

2.3 Comments by the Consultants
 

Reference is made to project NO. 2.0.1 
 "Study on Railway Rolling
 
Stock".
 

3. JUSTIFICATION OF TE PROJECT 

3.1 Benefits
 

As the demand for transport cannot be met due to lack of wagons, the
additional wagons can immediately be utilized and will give revenue
 
to the railway.
 

3.2 Cost
 

The total cost of the project is estimated at US dollars 26.0 million,

all in foreign currency.
 

The duration of the project is estimated at 3 years.
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PROJECT NO. 2.5.1 
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1. IDEW=ICA.TICK ANDSUMR 

Origin of the project: Submitted by the Government of Mozambique. 
Joint project with Swaziland. 

Sub-sector: Railways 

Order of priority: Priority class 1: Rehabilitation/Upgrading 

Nat-are of the Project: To rehabilitate the 145 km long railway Ma
chava - Phuzumoya by replacing all sleepers
by new concrete sleepers and part of the rails
with new or reclaimed 45 kg/m rails. In con
nection with the rehabilitation scme realignments will be made for improvements of gradi
ents and curvature.
 

Cost of the project: US dollars 30,0 million (1980 value) 

Foreign currency part: Approx. 80%
 

Financing required: 
 Entire amount
 

Dur ation: 3 years 

Desirable start: 
 1981
 

Project authority: 
 Ministry of Ports and Surface Transports
 



MZAMIQU/SWAZTIUN: 

2. DSCPlTl"ION OF THE PRO2CT 

Project No. 2.5.1 

2.1 Aim and objective 

The present track has 45 
Mozambique and 

kg/M and 30 kr7/m rails oa timber sleepers inSwaziland rezpectively. The weotern part of the line ismountainous with sharp curves and gradients up to 25 0/00. Speed restrictions are frequent on the entire line. 

The project aims at upCrading the line to a standard of 45 kg/m new orrepaired, longwelded rails on concrete sleepersballast and with sufficient stone thus allowing 20 t axle load right through. The stretchbe rehabilitated tois 62 km in Mozambique and 83 km in Swaziland fromborder to Phuzomoya, the junction station 
the

for the new Swaziland - SouthAfrica rail liznk.
 

2.2 Nat are of the project 

The project includes the following: 

- renewal of all sleepers and supply of additional ballast on 145 kmand renewal of a part of the rails in Mozambique and all rails inSwaziland. Rails to be welded in , . lengths. 
- realignments where feasible for improving gradients and curvature. 

2.3 Comments by the Consultants 

As the major part of the heavy traffic is downhill trafficland from Swazispecial attention should be paid to improve gradients againstdownhill trains - see also project No. 2.5.2. 

3. JUSTIFICATION OF THE PROJECT 

3.1 Benefits 

The Maputo - Machava - Swaziland railway
ziland and is vital for exports from Swaalso important for domestic transport in Mozambique. Estimated total yearly traffic (mio t) in 1980: 0.8, 1990: 2.8 and 2000: 2.9. 
ay increase of the axle load and improvement of the alignment the camacity and safety of the line will be considerably increased. The operation and mainterance costs will be reduced.
 

3.2 Costs 

7ae total cost 
of the project is estimated at US dollars 30.0 million

with approx. 80% in forei-i currency. 
The duration of the project is estimated at 3 years. 



PR03ET 9O. 2.5.2 

KOZAMnIQUE/SWAZILAND: ABILITATION OF TE BORDER STATION BY ETABLISH-
KEYT OF AN EXCHANGE YARD 
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COrt ofthe project: USu dr the illine 8
Joint projecq with Swazilad 

v a mbique 

Sub-aector: Railways 
Order of priority: Priority class : Rehabilitation/Upgrading 

Orign ofrrahe pret:
Nature of he project: 

Submptoe.5 y0%Gveneo
To construct a small yard, 

Mzmiu 
were locomotives 

can be changed in order o meet the 
gradients in the mounain section 

steep 

Cost of he project: US dollars 3,3 million (1980 value) 

Foreign currency part : ,Approx. 50% 

Financing required: Entire amount 

Duration: 2 yea~rs 

Desirable start: 1982 

Project authority: 
 Ministry of Ports and Surface Transports
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NO ZANMQ3E/-:WAZTLAND)
Prolict Mo. 2.5.2


2. DZCRIPTION OF THE PROJECT 

2.1 Aim and obiective
 

The objective 
 of the project tois construct a sall exchange yardnear the border, where locomotives can be changed, partly becauseeach administration wantN to move its cause own locomotives, partly bethe difference in gradients on the Mozambique side and theSwaziland side results in different train loads. 

2.2 Natu'-e of the project
 

The project includes construction of
tracks and other 
a yard near Goba station withfacilities for change of locomotives and exchange of 

wagons.
 

It is the aim 
 to make such realignments that the steep graddents, up to25 o/oo, all are located on the uphill side of the station. 

2.3 Coments by the consultants 

A border line between 4two countries should not physically affect trainoperations. Formalities should be arranged at the terminals or at other
points where the trains have to stop for other reasons. This is paxticularly true for a short railway as the present one.
 
Consequently it is recommended that a study 4s made 
 4-ith the objectives:
 
- to reduce exchange works and delay of the trains to a ,iinimum
 
- to determine to what extent it will be possible to work the same
train size right through uitilizing the fact that the major
the Swaziland traffic part ofis downhill traffic and bulk traffic (coal, sugar) which should be operated by unit trains
- to find the most suitp.ble location of the excharge 
 station with due
 

regard 
 to the vertical alignment. 

3. JUSTIFICATION OF THE PROJECT 

3.1 Benefits
 

Th2 construction of a well located exchange yard of a suitable design
will increase the efficiency of the train operation provided combined
with the necessary actions to ease operational and administrative for
malities.
 

3.2 Cost
 

The total cost of thce 
project is estimated 
at US dollars 3,3 millionwith approx. 90 in ftrei-n currency. 
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PROJECT NO. 2.5.3 
NOZAMBIQUE: REHABILITATION ALMADA - KACHIPANDA ON THE BEIRA - ZDBABWE 

RAILWAY, 100 KM 
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1. IDTh TCATIOUAND SN AL 

Origin of the project: Submitted .Fhe overnnent of Nozabiq.e 

Sub-sector: Railways
 
Order of prior-it-: 
 Prior-ity class 1:I Rehbilitation/p6Tai.
 
Nature of the project: To rehabilitate a• 100 
 .a long section of the 

Beira - Machipanda - Salisbury railway
Cost of the projecT: US dollars 27,2 million (1980 value) 
Foreign currency part: Approx. 70% 

Financing required: Entire amount 

Duration: 3 years 

Desirable Start : 1981
Project authority: .Ministry of Ports and Surface Transpoiue 



7'!OZ A3 IQUE: 
Project No. 2.5.3 

,2. DE(RIIrTCWi OF' T1 PO.TrrT 

2.1 Aim and cbjective
 

The 315 km long Beira - Kacriipanda (Zimbabwe border) railway 
ham generally UIC 40 rails on timber sleepers and stone ballast. However,100 km section Almada - Machipanda has 
the 

30 kg/m rails and in additionthe steepest gradients (24 0/o0) and sharpest curves theon line (100 
m radius).
 

The project aims at upgrading the section 
to same standawd as the rest
of the line. 

2.2 Nature of the Droject
 

The 
 project comprises construction of a new alignment with max gradient12 o/oo and min radius 500 m and a track with 40 kg/mnew rails on tim
ber ileepers in stone ballast.
 

3. JUES7TIFCATICN OF THE PROJECT 

3.1 Benefits
 

The Beira - Zimbabwe railway and the Owelo 
- Maputo railway are Zim.babwe's shortest outlets to the sea and as such are of vital importance
for Zimbabwe's foreign trade as well as for Mozambique's economy by 
revenue for transit traffic.
 

By elimination of the weak section with poor operational conditions
the project will largely improve the safety and capacity and thus re
duce operation costs for the entire railway line.
 

3.2 Cost 

The total cost of the project is estimated at US dollars 27,2 million 
with approx. 70% in foreign currency.
 

The duration of the project is estimated at 3 years.
 



PROJXT NO. 2.5.4 

IOZAMBIQUE: RE1ABILITATICK OF 61 KM OF THE BEIRA - MALAWI RAILWAY 
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1. IDE FICATION AND SUMO(M 

Origin of the project: 	 Submitted by .the Government of Nozambique 

Sub-sector: Railways
 

Order of priority: Priority class 1: 
 Rehabilitation/Upgrading 

Nature oi' the project: 	 To rehabilitate and double track the 27 km Beira 
- Dondo section and to rehabilitate the 40 km 
Dona Aria - Malawi border section
 

Cost of the project: US dollars 22,4 million (980 
 value) 

Foreign currency part: Approx. 70% 

Financing required: Entire amount 

Duration: 3 years
 

Desirable start: 
 1901
 

Project authority: 	 Ministrrf 
of Ports and Surface TransDorts 
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YO WMIQUE: 

2. DESCRIPTION OF T. PR!,WJ7CT 

Project No. 2.5.4 

2.1 Aim and obecti.re 

The 331 km long Beir?. - Malawi railway has a mixture of 30 and 40 kz/m
rails mostly on timber sleepers. The 27 km Beira -
Dondo section is
common for the Beira - Zimbabwe and Beira - Malawi/Moatize railway andis thus heavily trafficked. 
The project aims at double trackcing the Beira -
Dcndo section and re
habilitation of the -0 kmn 
section next to the Malawi border.
 

2.2 Nature of the project 

The project includes:
 

- renewal and dcuble tracking of 27 km Beira -
 Dondo with UIC 54 rails 
on timber sleepers and sufficient stone ballast 

- renewal of 40 km track next to Malawi border with 45 kg/m rails, timber sleepers and sufficient stone ballast.
 

2.3 Comments by the consultants 

It is recommended that an i nventory and a study is carried out for thesection Dondo - Dona Ana in order to establish a lorg-term progrannefor this important line carrying both Malawi traffic and heavy coaltraffic from Moatize.
 

3. JUSTIFICATCIN OF T=- ?ROJECT 

3,.1 Benefits 

The Beira - Dondo section is common for the Zimbabwe and Malawi line.
The Dondo - Nalawi line is an imoorta.nt outlet theto sea for Malawiand in addition a vital line for Mozambique carrying coal from the lar
ge Moatize deposits.
 

The upgrading and double tracking of the -Beira Dondo section willg:ve a strongly required increase of the capacity to the benefit of both
Zimbabwe, Malair and Mozambique traffic. The upgrading of the Dona A.na- =order section is a continuation of Malawi' project no. 2... 

C0.st 

The total cost of the project is estimated at US dollars 22,4 million 
with approx. 7M in forei- . currency. 

The iaration of the project is estimated at 3 years. 

http:imoorta.nt
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PROJCT NO. 2.5.$
 

MIOZAMBIQUE: R-HAILITATICT OF THE NACALA - I,A1-I BORDER RAILWAY, oI 5 .-,l 
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i'!:- ATICIa AflD-. Su 4_W'U
 

-..c:. the project: 
 Submitted by the Gover.nznen of Mczaibipae
 

Sub-sector: 
 Railways
 

3rder of priority.: 
 ?ricrity class 
1: Rehabiitaton'op-ad .
 
....-re 
of the project: To rehab.ltate and :omrade +no en.tire line
 

have d5 k,/m rails or. concrete 5leeuers and +,z 
carry out cer-tain rea ..... .m_. 
 fzr imorc':emer~

of gradients and curv:atre
 

Ccst *:f the project: US dollars 200 million.(19 0 ,ralue) 
crei Z Mart:currency Bzprx. I 

recu.ithe..... 
 byd:h Gnire o-rnorf 

h ave d'5 K,/mcre4erail sl eo\: anor -c-


c therojec.t: Treb if 
rts and 
Surface trnstirei
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MOZA-MBIQUE:
Project No. 2.5.5
 

CF T-I- PROJECT2. DECRIPTON 

2.1 Aim and ohiccti, 2
 

The 615 km Nacala - Malawi 
line has 30 kg/nm rails on timber sleeoers.
The condition of the track is extremely poor wit! rails up to 30 yearsold, 65 % of the 
sleepers completely worn out and poor ballast. 0nlyabout 77 km of track 
near the border is in good condition. Speed restrictions down to 
I5 km/h have been introduced at numerous 
locations,
but in spite of this.derailments are frequent, up tU 
once a week.
 

The project aims at total replacement of the track by 45 kg/m rails on
concrete sleepers with sufficient 
stone ballast and including certain
realignments for improvement of gradients and curvature. 

2.2 Nature of the oroiect 

The project includes:
 

- renewal of 650 kn of track (including sidings)
 

- establishment 
 of ballast quarries . sleeper factory and rail welding
plant
 

- realignments on about 100 km for improvement of gradients and curva
ture
 

2.3 Comments by the ccnsultants 

Due to the large order of magnitude of the investment it is recommended
that a comprehenive study and preliminary engineering is carried outto determine a feasible sequence of the works and to identify feasible
realignments, locations of quarries, 
aggregate deposits, sleeper 
fac
toiy etc. 

Z. 5USTI-ICATICN C? T7E PPOJECT 

3.1 Benefits 

The railway line forms Malawi's outlet to Nacala port, Malawi's only
alternative to Beira port and one of the best .ataral ports on the
African east coast. Consecnently the railway is vital for Malawi'sforeign trade. 7n aaldition the line is the main means of transport fornorthern MozarCque The traffic forecasts estimate the total trafficin mio tlear: 105: 0.A, 1990: 1.6 and 2000: 2.3. 

Considering the zondiiions of the line the only alternative to 
a rehabilitati.on is closure and abandonement of the line, whereas rehabilitationcan ensure safe and r.interrupted traffic between the port and the hin
terland.
 

The total cosc 
 of the projct is estlmat-d at US dollars 200 million 
with approx. 80 in foreig, currency. 

The duraticn of the prcject is estimated at 6 years.
 

http:litati.on
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PROJECT NO. 2.5.6 

MCqA nIQLC,/ZI,A3WE: pLjjIMiLIW"i STJDY FOR ELECTRIFICATION OF T SALIS-
rf-,%AP1JTO A:ND YA3JTO-SWAZILJU, RAILWAYS 
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1. ID;1 TIFICATI0Y AND STUYRY 

Origin of the project: Submitted by the Government of Mogambicu
 e
 

Sub-sectcr: 
 Ra-2ways
 

Order of priorit-: Priority class 
11:Studies
 

Tat-are cf the project: To 
study the feasibility of electrification of the
Mogambicue sections of the Salisbuz-j-;4azuto and
M'aput o-Swaziland railways. 

Cost of the project: US dollars 0.7 million (198C value) 

Fcrei.n c,.ur.ency par-: --0 

recruired: ntire 

, -- I.f ar 

esirac2e star:t-
: 
r-o sect authorit.y: Min~ist:'y of Ports and Surface Trans.oorts
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Project No. 2.5.6
 

OF TTE PROJECT2. DESCRIPTIO11 

2.1 Aim and cbiective 

The two railway lines from Maputo to South Africa and Swaziland respec
tively carr-I the heaviest traffic of all Mc9ambican railways.
 
With the re-opening of the border to 
Zimbabwe and the 
new political conditions it 
can be expected that also the Maputo-Salisbury line will be

heavily loaded with transit traffic.
 

Electrification (25 kV, 50Hz) 
is underway in Zimbabwe with the first

phase covering the stretch Salisbu-ry-welo. 

A feasibility study for electrification of the Maputo-Ressano Garcia 
-

(South Africa) has been made by Sofrerail, France.
 

The aim of the present project is to study feasibility and propose 
a
time schedule for electrification of the main lines of CTM-Sul.
 

2.2 Nature of the nrciect
 

The project includes

-
traffic analysis and traffic forecasts
 
- prelimninary technical lay-out and cost 
estimates, including proposals


for feasible realignments, if any, in order to be able 
to utilize
 
the higher train speeds
 

- benefit/cost analysis
 

- recommendations together with proposed constr-ction schedule.
 

3. JUSTI.LCATIOCI CF THE PROJECT 

3.1 Benefits
 

The benefit of the 
 study is not directly quantifiable.
 

Wish increasing oil prices and at a time where track rehabilitation andrenewal of motive power is under way it is obvious that an electrification scheme should be studied for a railway system carrying a traffic 
of several millions t/.ear. 

3.2 Cos-,
 

The total cost 
of ihe study is estimated at US dollars 0.7 million with 
9C< in foreign crrcrncy. 

The duration of th :tudy is estimated a-t 1/2-1 year.
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PROJECT NO. 2.7.1
 

TANZAN A/ZAMBIA: REHABILITATION WORir AT TAZA.1 RAILWAY 
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1. IDENTIFICATION AIFT SU,.2ARY 

Orii _n of the project: 
 Submitted by the Government of Tanzania
 

Sub-sector: 
 Railways
 

Order of priority: Priority class 1: 
Rehabilitation/Upgradin_
 

Nat-are of the project: 
 The project consists of two separate Darts:
 

1. To repair land-slides.
 

2. To weld rail-joints and to introduce mec-ani
zed maintenance.
 

Cost of the project: 
 US dollars 25.0 millicn (9EO value) 

Forein.cuz-rency .art: Approx. 70' 

Firnanci;ng re-cuired: EThwire amount
 

D.r-ation: 
 - years
 

jesirarcl e S iart: 1
 

.a.cje
au-.hority: Taara
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Project No. 2.7.1
 

2. 	 DE-CRIPTI0I OF = PROJECT 

2.1 Aim and cbiective 

TAZARA railway is a new 1860 km lcng line, constructed to a high standard iii the period 1969-75 and it does not need an overall rehabilita
tion. However,some works and supplies are required in order to ensure
full capacity of this important line, which is the most economic out
let to the sea for Zambia's foreign trade.
 

2.2 Nature of the prciec:
 

The project consists of two separate parts:
 

1. Repair of some 30 landslides, which have occurred over a 80 km
stretch with difficult soils itions. Total costs for survey,
c. 

design and construction US dolla:. 5.0 million. 

2. 	 Welding of rail joints and introduction of mechanized track maiL~tenaznce L order to increase the lifetime for the rails, 
improve running conditions and reduce maintenance costs. Total cost US dollars
20.0 million, out 
of which dollars 3 million 
 in 	any case will be
requi-Ad for welding equipment, when replacing of the first genera
tion o: rails starts L a few years time.
 

2.3 Comments by the Consult,_nts 

The above works are recoended in a report issued May 1980 under the
UNDP/ICTAD project: "Special Eergency 
Project to 	assist in AlleviatLng Congvstion on the Zambia to Dar-es-Salaam Corridor". 

3. 	 JUSTIFICATION OF M PROJECT 

3.1 3enefi-,s 

The repair of the land slides is an emergency work necessary for the

safety of the railway.
 

The welding of rails and introduction of mechanised maintenance is justified by postponcmEnt of renewal of rails and by savings in maintel
nance costs.
 

3.2 Cost 

The total costs of the project are estimated at US dollars 25.-0 
million as specified above. Approx. 70-/o 
will be in foreign currency.
 

The duration of the project is estimated at 4 ,rears. 
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PROJECT 7O. 2.7.2 

TANZANA/ZA,IA: SUPPLY OF 
RAILWAY 

25 NOU OF MAIN LIME LOCOMOTIVES FOR TAzA.A 
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0rig -n of the project: Submitted by the Government of Tanzania 

Sub-sector: Railways 

Order of prioz-_ty: Priority class 1: Re.-abilitation/Upgradiingq 

Nature of the project: Supply of 25 nos of 6-axle diesel-electric lc
comotives to replace present d-axle diesel hy
draulic locomotives being unable to operate sa
tisfactorily. 

Cost of the project: US dollars 25.0 million (19SO value) 

Foreign currency part: C% 

Financimg required: Entire amcunt 

Duration: 2-3 years 

?rec. au_start: 198r1 

Project authority: Tazarn. 
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Project No. 2.7.2 

2. DESCRIPTION UF THE PROJECT 

2.1 Aim and obLcctiv
 

One of the major present restrictions on the capacity of the 
TazaraRailway is the poor performance of the 80-t, 4-axle locomotives. These

locomotives can only haul a 1 .000 t train through the mountain section
by overstressing of the engines resulting in an availability as low asabout 40% cauring a constant lack of motive power for the trains.
 

Improvement cannot be expected, until heavier and 
more powerful locomotives (diesel-electric 6 axles - 120 t weight) are acquired in a number sufficientto cover the mountain section. Then 1.500-2.000 t trains can be operated double headed by 6-azle locomotives on the mountain
stretch and 4-axle locomotives on the remaining part 
of the line. Eventually, all 4-axle main-line locomotives should be replaced by 6-axe
 
locomotives.
 

2.2 Nat--e of the nroject
 

The project is supply of 25 
nos 6-axle diesel-electric 2600/3000 H.P.
locomotives to replace an equivalent number of the present 4--axle lo
comotives.
 

2.3 Corrzents ly the Consultants
 

The project of replacing the present locomotives with a more powerful
type is supported by a team of experts working on th6 UN1fP/tnlCTAD project. "Special Emergency Project in.;Assist Alleviating Congestion 
on the Zambia to Dar-es-4Salaam Corridor".
 

3. JUSTIFICATION OF THE PROJECT 

3.1 Benefits
 

The supply of new locomotives is necessary for restoring the railway's
capacity, which is seriously hampered by poor performance of the original locomotives having an availability as low as 40%. 

3.2 Cost
 

The total cost of the project is estimated at US dollars 25.0 million,

all in foreign currency.
 

The duration of the project is estimated at 2-3 years.
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PROJECT N,'O. 2.7 11 - 9d 

TA1Z;kr-A/ZA r4BIA: SUPPLY OF WAGONS FOR TAZARA RAILWAY 
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1.I: ICATION AND s1J14,Iuy 
Origin of the project: 
 Submitted by the Government of Tanzania
 

Sub-sector: 

Railways
 

Order of priori-y: 
 Priority class 3: New Transport Projects 
Nature of the project: Supply of 400 railway wagons
 
Cost of the project: 
 US dollars 20.0 million (1980 value)
 

Poreis-n currency part: IoC% 

Financing requi-ed: Snire amctuit 

Duzation: 
 3 years
 

Des rable start: 1981
 

Project au'hori -: 
 Tazara
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TANZANIA/ZAI A: 
Project No. 2.7.3
 

2. DESCRIPTIOT OF ThE PROJECT 

2.1 Aim and objective
 

TAZARA railway has planned to purchase 318 nos high sided, 160 nos drop
sided, 118 nos covered and 104 ns flat container wagons, totally 700 
wagons. However, it will probably not be necessary to get all these 
wagons if the turn-around time is improveO by the other projects, in 
particular by supply of more 
reliable locomotives. It is estimated t.at 
a total of 00 wagons is required. 

2.2 Nature of the nroiect
 

The project comprises supply of 400 wagons of various types.
 

2.3 Comments by the Consultaits 

Reference is made to droject NO. 2.0.1 "Study on Railway Rolling
 
Stock".
 

3. JUSTLF-CATION OF =- PFCJECT 

3.1 Benefits
 

The supply of additional wagons is considered necessary in order to
 
meet the traffic demand and will increase the revenues from the traffic.
 

3.2 Cost
 

The total cost of the project is estimated at US dollars 20.0 million,
 
all in forei,7% currency.
 

The duraz on of the project is estimated at 3 years.
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PROJECT NO. 2.7.4
 

TANZANIA/ZA12IA: TERMINAL FACILITIE AT 17EW KAP_-rI MPOSH! STATION, 
TAZARA RAILWAY
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1. IDE.,TIFICATIN AM 
 ,UUARY
 
Origin of the project: Submitted by the Government of Tanzania 

Sub-sector: 
 Railways
 

Order of priority: 
 Priority class 3: 
New Transport Projects
 
Nature cf the project: 
 To establish storage and handling facilities at


New Iapiri Mposhi Station, the junction between
TAZARA and Zambia Railways.
 

Cost of the project: 
 US dollars 10.0 million (1980 value)
 

Foreign currency part: 
 Approx. 70o
 

Financing required: Entire amount 

Du.-a- ion: 
 2 years
 

Desir-ble start: 
 1981
 

Prcject authori,-: 
 Tazara
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TANZANIA/ZAMBIA:
Project No. 2.7.4
 

2. DESCRIPTION OF TIE PROJECT 

2.1 Aim and obiective
 

At New Kapiri Mposhi station imports are split with parts going north
wards to Copper Belt and parts going southwards to the Lusaka area.

Transhipment to road transport takes place to a certain extent. 
The aim of the project is to establish the necessary facilities for loa
ding/off-loading and storing of goods at the junction station. 

2.2 Nature of the -iroject 

The project includes construction of warehouses, roads and cranes, main
ly for handling of containers. 

2.3 Comments by the Consultants 

It is recommended to study whether or not it is feasible to 
tranship

containers an other gocds 
to be hauled by road over several hundred

km parallel to the existing Zambia Railway. It seems more logic to 
continue by rail as far as 
possible and, if there are problems in the

cooperation between the two railway administrations, to solve such pro
blems directly.
 

3. JUSTIFICATIor OF THE PROJECT 

3.1 Benefits
 

The benefits are not quantifiable.
 

3.2 Cost 

The total cost of the project is estimated at US dollars 10.0 million 
with approx. 70% in foreign currency.
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PROJECT NO. 2.7.5 

TANZAIrA/ZAMBIA: 3UPPLY OF MECITATICAL FMUI_ENT TO TAZARA RAILWAY 
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Origin of the project: Sumcted by the Governmentof Tanzania 

Sub-sector: Railways 
Order of priority: Priorityj class 3: N;ew Transport Projects
 

Nature of the project: To supply various items of mechanical equipment such as 
- two railway emergency, cr-anes 
- two u-nder-floor wheel lathes 
- mechanized handling equipment and weigh bridges 

fo-, warehouses
 

Cost of the project: US dollars 7,0 million (1980 vzalue) 

Foreign currency part: 100% 

Financing recuired: Entire amount 

Duration: I year 

Desirable start: 1981 

Project authority: Tazara
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Project No. 2.7.5 

2. 	 DMCRITPION OP I.E PROJCT 

2.1 Aim and ob 4ectiv 

The aim of the project is to speed up the different works in the rail
way by supply of various mechanical equipment. 

2.2 Nature of the irciect 

The project includes supply of 	the following equipment:
 

I) 	 Supply of two railway emergency cranes to serve as supplement
the existing 3 cranes which are not reliable. Cost: US dollars 

to
4,0 

million 

2) Supply of two under-floor wheel lathes to speed up re-profiling of
 
wheels. Cost: US dollars 2,0 million
 

3) 	 Supply of mechanical handling equipment and two weighbridges for
 
warehouses. Cost: US 
 dollars 1,0 million.
 

3. 	 JUSTIFICATION OF 	TH1 PROJECT 

3.1 Benefits
 

The benefits are not directly quantifiable, but the follo.:i4g could be
 
mentioned:
 

Reliable emergency cranes must be available to clear the line in case

of 	accidents. At a recent accident the line was blocked for two days

due to break-iown of the existing cranes.
 

Good wheel-lathes of the urder-floor type, which can profile wheels

without dismantling them, can considerably decrease the time for reprofiling and thus improve the availability of wagons and locomotives.
 

Mechanical ecuipment in warehouses will speed up the operations and re
duce loss from damaged oods. 

3.2 Costs
 

The total cost of the project is estimated at US dollars 7,0 million,all in foreign currency. The duration of the project is 	 estimated at 
1 year.
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1. 1D--TIFTCATION AIND SU41vARY
 

Orig'in of the project: 
 Submitted by the Governmiient of Tanzania
 

Sub-sector: 
 Railways
 

Order of priority: 
 Priority class 3: NTew Transport Projects
 
Naure of the project: 
 7o supply various items of equipment such as:
 

- automatic train stop at stations
 
- radio equipment for shunting 
- track circuits at stations
 

Cost of the project: 
 US dollars 5.0 million (1980 ,-alue) 

Foreigr. currency part: App2-ox. 90% 

Financ.Lg required: Ertire amount
 

r-ura-ion: 
 1 yoar
 

Desirable start: 
 1981
 

Project authority: 
 Tazars
 

http:Financ.Lg
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Project No. 2.7.6
 

2. DESCRIPTION OF T=E PROJECT
 

2.1 AiLm and obiective 

The aLm of the project is to increase safety and improve operation on
the railway by supply and installation of certain items of signalling

and communications equipment.
 

2.2 Nature of the Droiect
 

The project includes the following:
 

1. Supply aand installation of equipment for automatic train stop at
 
station signals. 
 Cost US dollars 2.2 million.
 

2. Supply of 35 portable radio sets for communications in shunling
yards. 
 Cost US dollars 0.3 million.
 

3. Supply and installation of track circuits in station tracks.
 
Cost US dollars 2.5 million.
 

3. JUSTIFICATION OF THE PROJECT
 

3.1 Benefits
 

The benefits are not directly quantifiable, but the following could be
 
mentioned:
 

Automatic train stop is a device which activate the brakes on the locomotive if it passes a signal on "stop". One accident saved could justify the entire project costs.
 

-rtable 
radios to be used for comnunications in shunting areas can increase the safety and speed up the operations.
 

-rac,, circuits in station tracks, which can indicate track occupation,
will prevent that the station master by mistake allows a train to 
enter a track which is already occupied and will thus prevent accidents.
 

3.2 Cost,
 

The total cost of the project is estimated at US dollars 5.0 million
 
with approx. 9OV in foreign currency.
 

The duration of the project is estimated at I year.
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TANZANtA/ZA3!=A: TRAINING FACILITIES FOR TAZARA RAILWAY 
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1. IDUTTIFICATION AID UD' RY 

Origin of the project: Submitted by the Govenment of Tanzania 

Sub-sector: Rai !way s 

Order of priority: Priority class 3: New Transport Projects 

Nature of the projict: To supply and install an operations model room 
at the Tazara Railway School at Mika, Zambia. 
To obtain scholars.ips fcr key staff to study
new technology and management practice abroad. 

Cost of tbe project: US dollars 1,0 million (1980 value)
 

Foreigr. currency part: Apprcx. 9C"S 

Financing reiuired: Entire amount 

Duration: 
 1 year 

Desirable start: 1981
 

Project authorit:,.: Tazara 
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2. DESCRIPTION OF ME PROJECT 

2.1 Aim and objective
 

The Railway School at Mpika, 
 Zambia is basica school for technicians 
in all departments of Tazara Railway.
 

The project aims at 
improving training facilities at the school and to 
make it possible to send key staff abroad for more advanced training. 

2.2 Nature of the Droiect
 

To set up an operations model room the
at school and to obtain scholarships for training abroad of key staff. 

2.3 Comments by the 7onsultant
 

See a-so project No. 2.0.2 "Study on 
 railway training programmes". 

3. JUSTI.-CATIN OF TM PROJECT 

3.1 Benefits
 

The benefits are not 
directly quantifiable, but training is essential 
for any railway administration. 

3.2 Cost 

The cost for the eqaipment for the school is estimated at US dollars1,0 million with 90% in foreign currency. 1,'e costs for scholarships
are not quantified. The duration of the project is estimated at 1 year. 
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1. IDENTI1.CATION AND SUI-0:A'T 
sea fo Zaba foeg tae 

Origin of the project: Submited by the Government of Zambia 
Sub-sec o r c Railways 

Order of priorit2: Priorit class 4, StudiesNature of the project: To study the feasibility of construction of new 
railway lines to connect Zambia Railwaysthe railways in Malawi, Mozambique, 

with 
Zimbabwe adNamibia in order to establish new outlets to the
 

sea for Zambia's foreign trade. 
Cost of the project: US dollars 0, million 

Foreign --urrency part: ax)-"" 

Fiacn ec .... d. Ehntire a-mount 

Durat±ion : 1,12 -,rear 

esirable 
start: 
 9
 

Project autqorit~-: 
 Yinistr,- of ?ower, Iransport and Cor-nurications 

<p
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ZAM4BIA: Project No. 2.3.1
 

2. DESCRITION CF = PROJ-T 

2.1 Aim and obictiv,
 

Zambia Rail,ray'('R) --ietwork consists of 848 km main line and 426 km
branch linez. In addition the Government of Zambia owns jointly With
the Government of Tanzania the 1.860 km long Tazara railway to Dar es 
Salaam. 

Zambias existing routes to the sea are: 

- the Tazara railway to Dar es Salaam port 
- the southern railway routes to Mozambican and South African ports 
- the Benguela railway to Lobito port. 

From time to time these routes have been exposed to operational difficulties caused by physical problems, civil disturbances and political
 
restrictions.
 

The aim of thL project is to establish a basis for planning and construction of new railway links which would provide alternative outlets
 
to the sea.
 

2.2 Nature of the project
 

The project is a pre-feasibility study covering the new railway links
listed below and any other possible alternatives and/or combinations
 
found during the study:
 

1. New railway link from Lusaka to Mchinji, joining Malawi Railways"

system to give improved access to Beira and Nacala ports.
 

The railway link could be divided into two phases, namely
 

Phase 1: Mchinji - Chipata (36 kin) 
Phase 2: Chipata - Lusaka (640 km) or to link Chipata with Tazara 

railway at Serenje or Mpika.
 

2. New railway link from the Chipata - Lusaka link at Katete to Moatize,
joining the railway sjstem in Mozambique to give improved access to 
Beira port. Approx. leng-th: 300 km.
 

3. New branch line from Tazara railway to Mpulunoi port at Lake Tan-an
yika, 160 km. 

4. New railway link from Kafue -viaChirundu to Zawi, joining the Zimbabwe railway network, approx. 300 km. This link would be the shor
test connection between Lusaka and Beira port.
 

5. New railway lin: from Chingola to Mucussueje on the Benguela railwayin Anzola tc ,r_.ve lmcroved access to Lobito port, avoiding transit
through Zaire. Approx. length 760 kn. The link will shorten the route from copper belt to Lobito by about 300 km.
 

6. New railway link to the Atlantic ocean at Walvis Bay from Livingstone
via Kas-,Lngula - Capri-i Strip and Grootfontein, 850 km. 
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ZAMBIA: Project No. 2.8.1
 

Conments by the Consultants
 

The following previous study reports have been issued:
 

'"tension of Malawi Railway to Zambia", a feasibility sTudy by Trans
consult, Canada, Sept. 1979.
 
"Zambia Coastal Links Transport Study", Final Report, June 1980 by Coo
pers & Lybrand Ass. Ltd., London.
 

The conclusion of the Coopers & Lybrand study is:
"... it is not possible to justify the construction of any new route
for Zambia's trade on economic grounds alone, 
even after allowing for
the possibility of continued closure of some 
of Zambia's main existing
routes and a relatively low standard of efficiency in operating these
 
routes ... "
 

However, this conclusion has been reached on the basis of rather pessimistic trade and traffic forecasts.
 

A new study, which will mairly be review 
 .nd update the prevwousstudy, may come to more optimistic forec..sts under the region's new
political conditions and thus reach a different conclusion.
 

3. JUSTIFICATION OF THE PROJECT 

3.1 Benefits
 

Not directly quantifiable.
 

3.2 Cost 

The total cost of the study is estimated at US dollar5 0,5 million,
with 90% in foreign currency. The duration of the stuc.y is estimated
 
at 1/2 year.
 



PROJECT NO. 3.0.1 

EGION AL: OIOUT=7 AFRICAN SHIPPING LINE 

1. IDETIFICATION AND SUMMART 
Origin of the project: Submitted by the Southern African Transport and 

Commuanications Commission 

Sub-sector: Ports and Water Transports 

Order of priority: Priority class 4: Study 

Nature of the project: Study on the advantages of-establishing a multi
national shipping line for the Southern African
 
region
 

Cost of the project: US dollars 0.2 million (1980 value)
 

Foreign currency part: Approx. 90%
 

Financing required: En±ire amount 

Duration: 10 months
 

Desirable start: 1981
 

Project authority: 
 The Southern African Transport and Communications
 
Commission
 

2. DESCRIPTION OF TM PRCJECT 

2.1 Aim and ob,ect+ive 

The objective of the study is to decrease the costs for maritime servi
ces to the Scuthern African States.
 

The purpose of the study is to determine the economic and administrative
 
feasibility of the establishment of a multinational shipping line md to
 
make recommendations as to the most practical and cost-effective method
 
to establish such a line. 

2.2 Nature of the oroject 

The study comprises:
 

- an analysis of various categories of present and future traffic 
- recommendations of the choice of type and number of vessels adapted 

to the condition of the market and port facilities
 
- a proerar.e of investment for the short-term period based on the eco

nomic findings of the study 
- a prospective progranme of investment for -ne intermediate-term period 
- an analysis of technical and economic benefits of the project 
- recommendations for planning, organization, administration and manage

ment of the line 

- legal aspects of the proposed line. 
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Project No. 3.o.1 

2.3 Comments by the Consultants 

The establishment of a regional operational ohipping line by forming a
consortium or a pool of existing national shipping fleets i: a complex
matter involvin 
many juridical and organizational questions e. g. owner responsibility or defining main ports of call and intermediate ports. 

3. JUSTIFICAM0N OF ME PROJECT 

3.1 Costs 

The cost of the project is estimated at US dollars 0.20 million of which
 
90% will be in foreign currency. 
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PROJECT NO. 3.1.1 

ANGOLA: MASTER PLAN FOR THE PORT OF LOBITO 

SA N G 0 L A,OBITO 

\\~-\ 

ZI A 

1* DEf7TIFICATION AND SUMMARY 

Origin of the project: Submitted by the Government of Angola 

Sub-sector: Ports and Water Transport 

Order of priority: Priority class 4: Studies 

Nature of the project: To define the prospects for the Port of Lo
bito in the form of a long-term development
 
of port facilities and related installations 
as well as the connections with the overland 
transportation system. 

Cost of the project: US dollars I1.A million (1980 value)
 

Foreign currency part: Approx. 80" 

Financing r"equired: Entire amount 

Duration: 1 year 

Desirable start: 1981 

Project authority: Ministry of Transports and Communications
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ANGOLA:
 
Project No. 3.1.1


2. MSCRIP!ION OF TE PROTECT 

2. Aim and objective 

The project conforms with the objective of improving the maritime services of the Southern African countries and in particular the coastal 
links for the landlocked ones. 

Lobito is the ocean terminus of the Benguela railway which under normal circumstances is the main ex-it route for the copper from the copper belt in Zambia and Zaire. It is also a natural transit corridor

for Zambia's trade with the western world. 

Mainly due to the civil war the installation and equipment in the porthave deteriorated which means rather low productivity, congestion problems etc. When the railway is rehabilitated these problems will multiply if 
measures to meet them are not taken beforehand.
 

The aim of the project is to create an instrument for the timely development of the port to enable it to meet the demands of modern ma
ritime traffic. 

2.2 'Nature of the oroiect 

The project includes:
 
- Analysis of the commodit-y flows by means of transport and forecast
 

for 1985 and 1990
 
-Analysis of demands on port capacities ermnating from the future 

goods flows 
- Assigunent of specific areas for all logical port and port related
activities and their intermediate term expansion, and indication of 

areas for their long-term expansion needs
 
- Organization of a department for co-ordination of operations, port

planning and control, training of st.aff etc
 
- Establishment of a crash programme of emergency measures.
 

2.3 Ccmments by the Consultants 

-ctensive term 
 )f references have already been proceeded. A quay of
995 metres is presently under construction. It is recommended that the

project is started as soon as possible.
 

3. JUSTIFICATICN OF PI[?ROJECT 

3.1 3enefits
 
No ruantified assessment of th benefits of the project has been cal

culated at the present time. 

3.2 Costs
 

The cost of the project maf be assessed at US dollars 1.d million of
 
which 3C will be in foreign currency. 

n:x
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1. IDa'T-ICATION AND S'ThZ4RY 

Origin of the project: Submitted by the Government of Angola
 

Tub-sector: 
 Ports and Water Transport
 

Order of priority: 	 Priority class 4: Studies
 

Nature of the project: 	 Fact finding study to specify the needs for re 
habilitation and upgrading of the present car
go-handling ecuipment, purchase of new equip
ment ..nd additional storage capacity as well as
 
tecnical assistance in port maragement and per
sonel training.
 

Cost of the project: 	 US dollars 0.2 million (1980 value)
 

Foeign currency part: 	 Approx. 80''
 

Financing requ-,ired: Entire amount 

aration: 5 months 

Desirable Start: 1981 

Project authority: Ministzj of Transport 
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2. DESCRIPTION OF THE PROJECT 

2.1 Aim and objective
 

The Angolan ports and especially that

problems. of Luanda has serious congestionDuring the last years the daily number of ships in the roadstead has been between 15 and 25. By improving the productivity of theports the turn-round time 
ved, 

will be shortened and the congestion reliewhich would benefit Angola as well as its neighbouring land-locked
countries. 

2.2 Nature of the Droject
 

The project includes three items:
 
- Assistance to the port management authorities to establish and implement a crash programne of emergency measures.
 
- Visit by a cargo handling expert to specify the needs in terms of
 

equipment, manpower and additional storage facilities.
 - Visit by a vocational training expert to establish a programne for
staff training including all grades from manual operational staffthrough technical staff to management level.
 

2.3 Comments by the Consultants
 

The staff training programme should be designed to meet
all Angolan ports and the need ofmight be modified for use also in other Portuguese speaking African countries. 

3- YUSTIFICATION OF THE PROJECT 

3-1 Benefits 

The cost of ship's time in isport very large, and has to be bornethe transported goods. byThus waiting time and inefficient cargo handlinzwill result in higher costs for the consumers of import commoditiesand less net revenue from the export. A recent study assessed this
additional cost at Luanda to US dollars 13.7 per ton of cargo, or a financial loss for the external trade of US dollars 16.6 million in 1978.
As the economic revival of the country proceeds the importance of solving these problems are growing. 

3.2 Costs
 

The cost of the project amounts to US dollars 0.2 million, out 
of which

E0' will be in foreign currency. 
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MOA.DIQUE: TCREASE fl CAPACITY OF TIM PORT OF MAPJTO 
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1. IDENTTFICATION AND SUKhARY 

Origin of the project: Submitted by the Government of Mo&-mbicque
 

Sub-sector: 
 Ports and water transport
 

Order of priority: Priority class 1: 
Rehabilitation/Upgrading
 

Nature of the project: Deepening and widening of tl e entrance channel
 
to the pcrt of Maouto and the Matola bulk ter
minal, development of a coal terminal there and

purchase of container handling ecuipment for
 
the Mapu~o container wharf.
 

Cost of the project: US dollars 183.3 million (1980 value)
 

Foreign currency part: Approx. 85Io
 

Financing required: 
 Entire amount
 

zura-:ion: 
 4 years
 

Desirable start: 
 1981
 

?roject authority: 
 Ministry of Ports and Surface Transport
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Project No.2. DESCRlPTION 	 3.5.1OF THE PROJECT 

2.1 	Aim and obiective
 

project conforms
The 	 with the objective of improving the maritimevices of the 	 ser-Southern African countries and 	 in parti-ular the 	coastallinks for the land-locked ones.
 

The 	 port of Maputo serves Botswana, Swaziland, Zimbabwetries in the region with large 	
and other counnatural resources of 	coal and ores onlywaiting for adequate transport means to be exploited. However, navi-ation in the channel at present i3 difficult for larger vessels becauseof 	restricted 
depth and silt accumulation.
 

The aim of the project is:
 

- to develop a coal terminal at Matola with loading facilities for 
vessels of 80,000-100,000 DWT
 

- to deepen the channel to allow 
these vessels to exit after loading
without uinreasonable waiting for tidal conditions
 

- to purchase cargo 
 handling e.quipment for serving large cellular container vessels which then will be able to call at the Maputo contai
ner wharf. 

2.2 	Nature of the Droject 

The 	project comprises three parxcs:
 

- Dredging of the 	channel to permit the passage of 	large vesselsMatola terminals 	 to theusing normal tides as 	well as of container vesselsto 	the Maputo container wharf on all tides.
 

- Constraction of 	a coal terminal at Matola for the 	coal expcrts mainly 	from Zimbabwe, Swaziland and Botswana.
 

- Purchase 
 of 	 two container cranes for 	the service of cellularner 	vessels and t-wo contaitranstainers for stocking and retrieving containers at the container yard.
 
2.3 	CommentsbytheConsultants
 

1aputo is the mos 
 important of the Mozambican ports. At present it
represents about 70o of" the total tornae handled in all the ports 
 of

the 	country. The railway net 	 links theZimbabwe 	 port to Botswana, Swaziland,and 	other countries in 	the region and makes it
natural outlets. Thus about 7CC, 	

one of their
of the traffic is transit cargo toand from the neignbouring countries. 

According to cur foreca-ts this proportion is expected to grow steadily during the period ar. 	 reac. 0 ' the rar: 1r-1-I

Ass*.=inz suficin c aci: we estima~e t-hat-n 	 the qantitieshandled at the port sill be 	
to be

(in.million metric -ons):
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1980 190 2000 
Total 

Of which domestic 

%transit 

5,2 

1,5 

71 

23 

2,2 

91 

26,2 

3,0 

39 

At present the largest fully loaded vessel that can freely call at the
port is 20,000 DWT. However, -withtidal advantage 60,000 DWT vessels have
exited after loading at the Matola Ore Wharf. Large container ships are
usually sailing on a tight schedule and are not supposed to wait for
high tides. The steadily increasing container traffic which now has tobe handled either by ship's gear or by tandem cranes is expected toreach 60 OOC in 1985 and about 100 000 in 1990. The proportion transitcargo is at least the same as for other traffic. The Maputo container
and s±el whaz has a com"ined length of 660 m and an adjacent bitumenized area of 35 hectares with expansion possibilities of anotherhectares. The proposed cranes should also handle 
30 

some of the steel car
go. 

In 1977 the British firm of consulting engincers, Bertlin and Partners,carried out an offshore geophysical survey of the areas for the alternative charnel proposals. It is recommended
ted by a 

that this survey is supplemenborehole investigation and further siltation studies to checkout the best channel alignment on which the dredging work may be based. 

3. JUSTI=ICATION OF THE PROJECT 

3.1 Benefits 

The benefits of the dredging project are mainly made up frombility to use bigger vessels for the large 
the possi

bulk commodities coal andcrude oil. Assuming that the coal terminal wilJ be operating in theend of 1984 and thAut the average vessel 
size in the dredged channel
will increase from 40 000 D 
to 60 000 DWTI the net present value 1981
of the savings on sea transport costs for the projected coal quantities until The year 2000 will by using a discount rate of 10% amount
to US dollars 180 million. Even if only half of this 
is realized in
reduced sea freizint costs the coal traffic alone will be able to pay
for the dredging project.
 

The net present value from sawings 
 on crude oil traffic calculated
in the same way is US dollars of million. The benefits from the container traffic cannot be quantified in monetary terms but it must be
stressed that a deeper channel is 
a pre-.requisite for the developmet
of regular container services over Maputo. This also applies to theproposed container handling equipment.
 

The consulting firm Scros Associates has done an engineering study onthe proposed coal terminal and also shown that the project is economically viable under a wide range of different circumstances. Thus witha repaymen- period of 15 years and a very reasonable handling cost of
US dollars 2.5 per ton the internal rate of return would be at least
15% for the predicted traffic during this period.
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Project No. 3.5.1 

3.2 Costs
 

Ile total cost of the project is estimated at US dollars 183.3 million
broken down as follows and out of which 85% will be in foreign
 
currency:
 

MillionUS dollars 

Bore-hole investigation and siltation studies 
 2.0
 

Enlargement of the channel 65.0 
Coal terminal 


65.6
 

Equipment for the container terminal 
 9.5 

Total cost 183.3
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PROJECT NO. 3.5.2 

MOZAMIQUE: INCREASE 

ZAMBI A 

" 

1. IDFI2T-ICATION AIND 

Origin of the project: 

Sub-sector: 

Order cf priority: 


Nature of the project: 


Cost of the project: 


Foreign currency part: 


Financing required: 

Duration: 


= -- a 

Project authority: 


IN CAPACITY Or" IM PORT OF BEIRA 

_. .\ " /-M 0 Z A M SB 1 U E 

SUMMARY 

Submitted by the Government of Mozambique 

Ports and water transports 

Priority class 1: 
Rehabilitation/Upgrading
 

Deepening and widening of thE entrance channels
 
and construction of two deep-water berths
 

US dollars 158,3 million (1980 value)
 

Approx. 901o
 

.- ire amount
 

- years
 

1901
 

Ministry of Ports and Surface Transports
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MOZAMBIQUE: 
Project No. 3.5.2
 

2. DESCRITION OF TE PROJECT 

2.1 Aim and objective 

The project conforms with the objective of improving the maritime services of the Southern frican countries and in particular the coastal lir~k3for the landlocked ones. 

Beira, on the left bank of the Pongu4 River near its estuary, is the natural port of central Mozambique including the prjvince of Tetelarge coal deposits. It also 
with its

series Zimbabwe, Malawi, Zambia and otherlandlocked co.Ltries in the region. The port is situated some 20 )cm fromthe open sea. Access is gained through a dredged channel with a minimumdepth of 5,5 
m below chart level. This also define the all-time allowed
draft. However, during high tides vessels with droughts of 9 m, i. e. about 20.000 DWT, are able to enter the port. It is not unusual that these
small ships are unduly delayed by adverse tide conditions.
 
The aim of the project is to remedy these poor conditions by oroviding

the port with infrastructure adapted to modern maritime transport neels. 

2.2 Nature of the oroject 

The Droject consists of: 

- Dredging of the entrance channel to permit the oassage of lax er ves
sels to the Franquia leep water area 

- Design and construction of two deeo water berths in this area. 

2.3 Comments by the Consultants 

The geographical location of the port of Beira with rail connectionsZimbabwe, Zambia, Malawi toand beyondmakes it the natural port not only forthe central zone of Mozambique but also for large parts of the external
trade of these landlocked countries. Therefore the development of Beiraport will be of vital importance for the whole region.
 

The British firm Bertlin and ?artners, consulting engineers, has made a
prefeasibility study on the deepening of the harbour entrance ari theconstruction of two deep water berths, sited at the -ranquia. Based ontheir findings it may be concluded that there is a case for deeening tbhharbour to enable fully laden vessels of at least 40.000 DWT. By accepting some 
delays it then would be possible to 
serve fully laden carriers
of up to 60.000 DWT and 80.000 DWT vessels partloadel to 9 capacity.
 

However, the ievelopment of this port would be heavily deoendent on thecoal traffic as without it there may not be 
sufficient reason for deeuening the entrance exceot ly a small amount.
 

There are two oossible ports for exporting ccal from the Mcatize fields- Beira anilNacala. On the basis of Jata available when the refesibili
tv study was made the ccnsult.nts consiiereithe "[acala route was 3e:ra the better one althcughfcuni =zmoetiti-
 in an economiz ccmoariscn of :cal
....soc. 
 csts. The main reasons for this was the broa'er influence whichthe ievelooment zf 2eira wouli h_.e n the Mozambieie ezonor.Tr ani thestrategical avan.ta -s of the Beira route as it is wholly within Mczambirjewhereas the rail route for Nacala oasses thrcuzn Mala-wi. 

http:ezonor.Tr
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Since then new vast coal deposits have been discoverei further north of 
Lake Cahora Bassa. The adlitional studies which have to be male on the 
routing of coal must consider these facts but also take into account the 
consequences not only for Mozambique but also for the landlocked cuuntries, 
especially Zimbabwe, should Beira be relegated to the role of a secondary 
port. The studies should also include the possibility of using the Zambezi
 
River or part of it for transporting the vast quantities in question. 

3. JUSTIFICATION OF TE PROJa;T 

3.1 Benefits
 

The port of Beira has a potential for a very large throughout prcvidei 
that the facilities are there and arrangements male for hanling the traf
fic. Bertlin and Partners have made economic aooraisals of the aroject for 
a wide range of different size shios and various assuantions as to commo
iity flows and dredging costs. Nearly all the analyses oresente I give a 
good economic return both on the test that NPV's should be oositive ani 
BCR's should exceed unity. The only exceation is that if coal is not ex
portei through Beira it would not be worth while to imnrove the entrance
 
for shios larger than about 40.000 DWT. The best return under staniarl
 
condiions is obtained for channel enlargement for fully lalen 40.000 DWT
 
vessels and berth accomolations for 70.000 DWT shins which give the NFV
 
US dollars 157 million with BCR 3,3. 

For channel enlargement for vessels of 70.000 DWT fully laden the invest
ment costs will be about 50% more, bP7 US lollars 153 million and BCR 2,5.
 

3.2 Costs
 

The total cost of the project is estimated at US dollars 158,3 million
 
broken down as follows of which 90% will be in foreign currency:
 

Million US dollars 

Further erzneering investigations 2'0
 

Channel improvements 86,9 

Navigation aids 3,2
 

Berth design and construction 66.2 

Total cost: 158,3 

The study on the coal mines develoDment ani the routing of coal exports
 
indicated in section 2.3 is not included.
 



PROJECT NO. 3.5.3 

MOZAMBIQUE: DESICN 0ND CONSTRUCTION OF CONTAINER TERMINAL AT THE PORT OF 
NACALA 

r 
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1. IDDITI'FCATION AND 

Origin of the project: 

Sub-sector: 


Order of priority: 


Natur'e of the project: 

Cost of the project: 


Foreign :urrency part: 


Fina.ncin; "ecuire t: 


Duration: 


Desirable start: 


Project autority: 


MOZAMBIQUE 

SU 4IART 

Submitted by the Government of Mozambique 

Ports and water transport
 

Priority clas 1: Rehabilitation/Upgrading 

Design and construction of container wharf and 
purchase of container handling equipment
 

US iollars 27,1 million (1980 value)
 

Approx. 65o
 

Entire amount
 

4 yearz
 

1981
 

"LinistrJ of Ports and Surface Transports 



I: - 125 
I4OZAbIBIQLTE: 
Project No. 3.5.3
 

2. DESCRIPTION OF TE PROJT 

2.1 Aim and objective 

The project conforms with the objective of improving the maritime services of the Southern African countries and in particular thi coastal

links for the landlocked ones.
 

Nacala is the terminal of the 615 km Nacala - Malawi railway whichthrough Malawi railw-ay links it to the central railway net and alsothrough Malawi to the Zambian border. The steadily increasing container
flows, mostly to and from Malawi, is now handled at the general cargoberth with inadequate eqcuioment. Thus is aim of the toit the projectprovide the port with a container terminal with adequate equipment tomeet the demands of this kind of traffic. 

2.2 Nature of the oroiect 

The project includes: 

- Design and construction of a 400 m container wharf with adjacent bi
tumen surfaced area for handling and storing containers 

- purchase of one ccntainer crane and one transtainer for stocking and
 
retrieving uits in the stockyard.
 

2.3 Cormnts by the consultant 

Yacala is the third largest of the Mozambique ports. it has exceptionaladva-ntages as accessto navigability, shelter and depth. Situated in theBay of Bengo which forms the inner part of Nacala Bay, it offers easypossibilities of constructing additional deep-water berths for every kind
of vessel, handling and storage areas as well as adjacent industrialdevelopment areas with favovirable ground conditions. 

The container traffic is steadily growing and the rate 
now is more than
i.OCO uunits a month. This figure is expected to reach the 2.000 markby the end of next year. The development of the traffic is seriously
hampered by two factors - the lack of adequate facilities and the poorcCnd-ition of the railway track (see project no. 
2.r.5).
 

Assuming these deficiencies w_ll be remedied Nacala has possibilities
to beccme a central container port for the African east withcoast feeder services to shallow draft ports in the rezion. 

3. JUSTIFICATIC:; CF TIE PPOJECT 

-. Benefits 

No quantified assessmcnt cf the benefits of the project has been made."....., it is clear tha- if the ocrt is to continue to be the transitlink 'or landlocked Malawi and - to a lesser extent - Zambia, it mustbe provided with infrastructures suited to modern maritime transport
characteristics. 
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3.2 Costs
 

Extensive bathymetric suireys, soil investigation and engineering studies are already completed accordiing to which the cost of the projectwill total US dollars 2", I million broken iown as follows of which 65

will be in foreign currency.
 

Million US iollars
 
Design and constr-action 20,7
 
Purchase of equipment 

Total cost: 27,1 
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TMTZMIA: DEVELOP DTT OF NA17GATION ON LAKE MAAW,/NIASSA
 

TANZANIA 

IL 
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1. ID--IFICA 7,N AND SM,-URY 

Origin of the project: Submitted by the Government of Tanzania 

Sub-sector: Ports and Water Transport 

Order of priority: Priority class A: Studies 

Nature of the project: Feasibility study of the possibility to estab
lish viable integated services on Lake Malawi/ 
:[iassa 

Cost of the project: US dollars 0..'million (1080 value) 

Foreig~n currency. part: Approx. 89r! 

F-inanrcing required: Entire amoun-

Duration: One pear 

Desirable -tart : I.1E,
 

Project authority: Minist±D, of Trnsports a--- Comun.c ations
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2. DESCRIPTION OF THE PROJECT 

2.1 Aim and objective
 

The objective of this project is to improve 
 the efficiency of inland watertransport. It aims at laying d.wn the conditions forestablishing shipping
services for the entire lake, i.
e. for all three co-intries around it.
 

2.2 Nature of the oroject
 
The study shall consider the following questions:

- The conditions of including Mozambique and Tanzania in the navigation


services wbich now only calls at Malawi ports
 

- Changes in the ''ater level
 

- Necessary terminal facilitios and their localization
 
- Terminal connections to the existing rail 
and road sy-stem to foster

the development of integrated traffic systems 
- Need for navigational aidL and co-ordination of ccmmuiications
 
- Additional shipyard :-nd equipment for vessel repairs 
- Personnel training prograrmies and necessar facilities. 

2.3 Comments by the Consultants 

Malawi Railways successfully operates passenger and cargo traffic onthe lake-. Any judic4al questions concerning the use (f the lake also by

the two other countries should be sozted out.
 

3. J1T-FICATIONi OF E PROJECT 

3.1 Berefits
 

The cost per ton/!cm of water transport are usually wrch lower than
the ton/ki cost of any other transport mode. The necessa--j transfers
between ship and rail/road may however offset the savings. 

3.2 Costs 

The cost of the study is estimated at US dollars 0.4 million of which
80elo will bre .n foreign currencl. 
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ZA: NAVIGABILITy OF M:. ZAMEZI RIVER 
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1. IDtTIFICATION AND SUwRY
 

Origin of the project: 
 Submitted by the Government of Zamb,;a
 

Sub-sector: Por"ts and Water Transports
 

Order of priority: Priority class 4: Stadies
 

Nahtre of the project: Piefeasibili-y study to establish the economic
 
feasibility of navigation on the Zambezi and
 
Lake Cabora Bassa taking nto account the com
modities to be transported as well as the size
 
and type of vessels to be used.
 

Cost of the project: US iollars 0.3 million (1980 value)
 

Foreign currency part: Approx. 8M,
 
Financing required: amount
6ntLre 


Duratlon: 
 6 months 

Desirable start: 1981
 

?roject authority: Minist r 
of Power, Transport and Communications 
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2. DECRIPTION Op TKT PROJ7FCT 

2.1 Aim and objective 

The project has the objective of promoting inland water transpor
the region. The aim is to in
establish the feasibility of using Lake
Cabora Bassa and the Zambezi for the transport of mineral cargos inlarge quantities from deposits in Zambia? Zimbabwe and, Mozambique. 

2.2 Nature of the project 

Reviewing earlier stucdies made theon
findings in the context of the 

subject and evaluating their

latest knowledge 
 of the natural resources in the influence region. 

An independent study of the type and size of ships possiblefor navigation ti useon the whole system or part of it. The study shouldbe made at a Prefeasibilit-y level of detail.
A program for more detailed investigations should the appraisals indi
cate that there is 
a case for this.
 

2.3 Comments by the Consultants 

The study of the navigability on themade Zambezi River system should be
in context with an integrated study on the 
transport of mineralcargo and other bulk commodities from the Zambezi Basin. Such a study would be of interest to Malawi, Mozambique, Zambia and Zimbabwe. 

3. JUSTI.CATON OF TE PROJECT 

3.1 Costs 

The costs for the proposed study have been estimated to US dollars0.3 million of which approximately 80% will be in foreign currency. 
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TANZANIA: FLIG. TESTfING OF NAVIGATION AIDS 

1. IDENTIFICATION AND SUMMARY 

Origin of the project: Submitted by the Government of Tanzania
 

Sub-sector: 
 Airports and air transport 

Order of priority: Priority class 4: 
Studies 

Nature of the project: Feacibility study of regional co-operation in 
flight testing of navigation aids
 

Cost of the project: US dollars 0,04 million
 

Financing required: Entire amount
 

Duration: 
 2 months 

Desirab2e 5tart: 1981 

Project authority: Southern Africa Transport and Commuications 
Commission
 

2. DESCRIPTION OF T1'- PROJECT 

2.1 Aim and objective
 

The project has the objective of establishinz, on a co-operative basis,
 
a flight testing unit for calibration of aids to navigation and. landing. 
International reqairements for testing of facilities for navigaticn andlanding are laid down in ICAO Annex 10. ILS, VOR and D. facilities have 
to be regularly calibrated at least twice per year.
 

There is a shortage within the region of reliable aircraft to do thiscalibration; heavj reliance has 
to be placed on external resources.
This often results in failure to get the service when it is wantedthe arrangement is very expensive. 
and 

No state within the sub-region canestablish an efficiently economic flight testir 
 unit only for its
c....n. eaue aithcu... the uni- is vet-, impc.ta-t tc safety, it
will not be utilized enough. 
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2.2 Nature of the ooiect 

Study of the feasibility of regional co-operation in flight testing
of aids to navigation and landing.
 

The projected study 
should at leas contain the following parts: 

- collecting of information on present procedures for flight testing

within the region
 

- inventory of requirements 
 for flight testing including number and 
types of facilities to be t'. ;ted 

- recommendation cf type of aircraft and flight inspection equipment 
that should be used 

- possible solutions for the co-operation within the region 

- economic analysis, financing, management, implementation plan etc.
 

3. JUSTIMCATION OF THE PRCJECT 

3.1 Benefits
 

The safety of air transport is greatly depending on the proper function of radio navigation and landing aids and to achieve this goal re
gular flight testing is necessary. 

3.2 Costs 

One expert to undertake a mission during 2 months. Estimated to US 
dollars 0,04 million.
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REGIONAL: F-AS=LIy 
STUFDY ON CO-OPERATION 711 CIVIL AVIATI!ON 
I. iDENTIFICATION AIID SUMMARy 

Origin of the project: Submitted by severa.l 
Governments
 

Sub-sector: Airports and air transport
 
Order of priority: 
 Priority class 4: Studies
 
Nature 
 of the project: Feasibility study for co-ordination in diffe

rent fields of civil aviation 
Cost of the project: 
 US dollars 0,2 million
 

Foreign currency part: 100%
 

Financizng reotaired: 
 Entire amount
 

Duration: 1 year 

Desirable start: 
 1981
 
Project authority: 
 Southern Africa Transport and Communications
 

Commission
 

2. DESCRIPTION OF TIM PROJECT 

2.1 Aim and objective
 

The aim of this feasibility study woUtd be to ascertain whether and in
what areas of civil aviation co-operation within the region would 
be
viable.
 

The study would cover: 

-
aircraft fleet utilization/standardization
 

- airline integration and joint operation
 

- engineering and maintena.nce 

- spare parts 

-
networks and Cchedulin

- air traffic ze.-iccs and navigational aids 

- flight "es-ting 

- airwort:-ines z 

-raining 

- licencin
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2.2 Nature of the Droject 

This project consists of a feasibility study 

a-ilable or required within the areas
 

in civil aviation. Tentatively it 
cover: 

is 
cn 

suggested that 
regional co-oper,=tion 

the study should 

- an inventory of the reson-rcoe 
in which co-operation is anticipated
 

- analysis of ways and means of co-ordination in each area of interest 
- the feasibility of establishing an agency for the pooling of aircraft, spare etcparts, maintenance 

- economic analysis, financing, management, implementation plan etc. 

2.3 Comments by the Consultant
 

It is recommended that initially a pre-feasibility study be performedby one consultant during a period of year.one The study should bemade in close co-operation with the aviation authorities and airline
operators within the region and with the objective of identifyingareas in which co-operation would Ice 
most feasible. Within each area a
preliminary concept of co-operation should be presented. The consultantshould also recommend terms of reference and manpower required for further feasibility studies of the areas identified. The studies shouldbe grouped in two areas:
 

a) of interest to aviation authorities, and
 

b) of interest to airline operators.
 

It is anticipated that studies within group 
b) above would include cooperation with an airline manufactuarer and may result in
a proposal bnestablishing a poolingz agency within the region. 

3. JUSTFIcATIOIN OF TIE FROJECT 

3.1 B3enefits 

By iplementation of the recommendations of this study and further feasibility studies the result is expected to be a better utilization of
aviation resources within the region, i. 
e. training facilities, aviation specialists, aircraft fleet, spare ca-ts, maintenance facilitiesetc and therebyT a reduction of the costs of administrations and airline 
operators. 

As an example, the costs of snare Darts for the first aircraft in 
a
fleet could be es-imated to 40-50 per cent of the total cost of the
aircraft while the corresponding cost for each succeeding aircraft is
only roughly 10 er cent. 
It is obvious that a pocling of snare carts
will reduce the costs zonsiderably fcr each airline operator co-operating in such a pool. 

3.2 sstZ 

7his nrcec- is estimated to US dollars 0,2 milon. 
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LESOTHO: NEW AIRPORT 

1. IDar1TIFICATION AND 

Origin of the project: 


Sub-sector: 


Order of priority: 


Nature of the project: 


Location: 


Cost of the proje-t: 


Finanrcin.g required: 


Duration: 


Desirable start: 


Project authority: 
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Submitted by the Government of Lesotho
 

Airports and air transport
 

Priority class 3: New transport projects
 

Construction of a new airport for Lesotho. 
The fol
lowing parts are not yet committed: buildings,navigational aids and communications, and meteo
rological equi-iment.
 

About 15 km south of the caotal, Masern
 

US dollars 55-60 million
 

US dollars 14 million, the rest 
already committed
 

3 years
 

1981
 

Ministry of Transport, Telecommunications and
 
Postal Serices
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OF TFT PROJECT2. DESCRIPTION 

2.1 Aim and objectivu 

Existing airport at Maseru has severe operational restrictions and accepts only light and commuter-type aircraft. 
 It cannot be upgraded forsafe operations with medium-size aircraft. As air transport is ofvital importance to Lesotho, a decision is taken to build a new airportfor domestic ,d international air services. The airport will be located 15 km from Maseru, adjacent to the main road from Maseru to the
 
south.
 

When the new airport is in operation, the regional se.rices are plannedto expand thus reducing the dependence on South Africa for externaltransports. Some form of co-operation with neighbouring countries isalso considered to widen the scope of operation.
 

The main part of the financing of the airport project is committedcovering the management and supervision of the project, construction of a
3.200 m runway with taxiway and apron, airfield lighting and electrical power supply and fire and rescue vehicles.

This project aims at adding to the main project the necessary buildings, 

navigation and comunication aids and meteorological equipment.
 

2.2 Nature of the project 

The project includes the following:
 

- Buildings, comprising 
 a terminal, aerodrome controlan tower,administrative block, fire and rescue buildings and service buil
dings with auxiliary works
 

- Navigational and communication aids
 

- Meteorological 
 equipment. 

2.3 Comments by theconsiltant
 

The building and equipment 
 in this project are required to bringairport into operation. It is therefore necessary 
the 

that funds shouldbe made available for the investment to make it possible to commence
the implementation of the new airport programme. Funds for acquisitionof teletechnical aids should include technical assistance for staff

training. 

3. JUSTIFICATION OF TP PROJECT 

3.1 Benefits 

The new airport is vital to Lesotho in increasing the air traffic 
safety ard making possible direc- air service to countries outsideSouth Africa. It ofalso contributes considerably to the development of
 
internal air services.
 

3.2 Ccs-s 
The total cost of the project is estimated at US dollars 55-60 nillicn 
cut of which 1- millicn are not yet committed.
 

V:( 
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MOZAMBIQUE: RiABILITATION OF AIRPORT LIGHTING
 

SALISBURY 

ZIMBABWE 

BEUIRA 

I I 

,, N 
i S 0OU Tm ~mm
 

'"MBA 
 IAi.4f MAPUTO
 

JOHANNESBURG SW ZILi 

I. IDWIFICATION AND ST4ARY 

Origin of the project: Submitted by the Government of Mozambique
 

Sub-sector: 
 Airports and air transport
 

Order of priority: Priority class 1: 
Rehabilitation/Upgrading
 

Nature of the project: To rehabilitate the airport lighting system at
 
the two main airports in Mozambique.
 

Cost of the project: US dollars 5 
million
 

Foreign currency part: Approx. 95%
 

Financing required: Entire amount 

Duration: 
 3 years
 

Desirable ztart: 
 1981
 

Project authority: 
 Aercportos de Mocambio-ue E.E.
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2. DESCRIPTION OF THE PROJECT
 

..
1 Aim and objective
 

The main airports of Mozambique at Maputo andfor international Beiza airports are both usedand domestic traffic. Maputozambique is the base of the Mo.airline company, LAM. The aerodrome lighting systems, includingthe power supply, are generally in bad condition. 
The aim of this project is to bring the lighting systemBeira at Maputo andup to an internationally accepted standard. 

2.2 Nature of the Project 

The project includes the following:
 

- crash programme
 
- procurement and installation of new lighting systems andat Maputo
Beira, including rehabilitation of stand-by power supply.


Engineering design is initiated. Funds are committed for the design,

management and supervision of the project.
 

3. JUSTIFICATION OF THE PROJECT 

3.1 3erefits 

The reliability of the airport lighting systemfor safe operations is of vital importancenot only during nights but also in fog and otherpoor weather conditions. This project will bring into full operation
the lighting systems of Maputo and Beir-
 and thereby, togesther with the
improvements proposed for navigation and. landing aids (of Project 10.
4.5.2), 
secure safe operations for international and domestic traffic.
 

3.2 Costs
 

Estimated to US dollars 5 million.
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MOZA0BIQTJE: NAVIGATION AND LANDING AIDS 
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Origin of the project: SubmiTted by the Government of Mozambique
 

Sub-sector: 
 Airports and air transport
 

Order of priority: 
 Priority class 1: Rehabilitation/Upgrading
 

Nature of the project: To replace the instrument landing systems (ILS)

at the two main airports and to upgrade the na
vigation aids at airports and en-route.
 

Cost of the project: US dollars 3 million
 

Foreign currency part: 100/
 

Financing required: Entire amount
 

Duration: 
 4 years 

Desirable start: 1981
 

Project authority: Aerotiortos de Mogambi -e E. E.
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2. DESCRIPTION OF TFE PROJECT 

2.1 Aim and. objective
 

The instrument landing systems (ILS) at Maputo and Beira internaticnal
airports are 
more than 10 years old and difficult to maintain. A relacement is therefore urgently needed to ensure internationally recaired
safety atazidards. 

A rehabilitation and upgrading of navigation aids for en-route and
terminal area purposes is also needed. The aim is to enable navigation
along the main routes and terminal areas based on VHF omni-directional
radio beacons (VCR), and where needed in combination with the use
distance measuring equipment (DME). 
of 

2.2 Nature cf the Dro,ect
 

This project includes 
purchase and installation of: 

2 !LS at Maputo and Beira 
1 VfOR (doppler) at Maputo
2 VOR at Cuamba and Lichinga 
I DME at Cuamba. 

2.3 Comments by the consultants
 

The project should 
also include technical assistance for staff training. 

3. JUSTIFICATION OF TE PROJECT 

3.1 Benefits
 

This project will bring the navigation and landing aids for the routes
and airports most frequently used on international and domestic flights
to an internationally reqaired standard and will, together with theimprovement of airport lighting (of Project No. 4.5.1) 
contribute considerably to regularity and safety in air transports. 

3.2 Costs 

This prcject is estimated to US dollars 3 million.
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SWAZILAND: IXROVa . OF MATSAPA AIRLOCR'T 
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Origin of the project: 
 Submitted by the Government of Swazilanud
 

Sub-sector: 
 itirports anI air transport
 

Order of priority: 
 Priority class 1: Rehabilitation/Uograding 

Nature of the project: Improvement ani upgraling of the existing air
port to be able to handle medium size aircraft
for destinat.cns such as Mauritius, Nairobi and
 
Kinshasa
 

Location: Matsapa, abcut 3C km south-east of Mbabane 

Cost of the project: tJ dollars 15 million 

Financing required: Entirp amount
 

Durati=n: 3 years 

Desirable start: 1981
 

.ro'ect authority: Minist:7 of Works, Power an! Communications 
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NDo. 4.6.12. DESCRIPTION OF TME PROJECT 

2.1 Aim and cbiective 

The existing Matsapa airport has a runway of about 1.500ted in 1967 and a m constructerminal building of about 850 m
ture hall of 100 m2
2 including a depar. The largest aircraft in use at the airport is
Fokker Friendship -28 with 65 passenger seats. The airport is opendaily from 07.00 to 17.30 hours.
 

The aim of this project is to upgr-.de the airport to be capable of
handling medium size aircraft (e. g. B-737, which is generally used
in the region) with a full passenger payload for destinations such as
Mauritius, Nairobi and Kinshasa. Also, 
an extension of the opening
hours to 
14-16 hours per day is envisaged.
 

2.2 Nature of theDrolect
 

The project is based on recommendations made in the report "Master Plan
for Development of Matsapa Airport", February 1980. Tha main components
are as follows:
 

- new runway 2.400 m long and 45 m wide
 

- new terminal area 
- new te-ninal building for a typical peak hour traffic of 300 Das

sengers
 
- freight terminal and fire station
 
- modern comzmnication and landing equipment and fire ani rescue

vehicles
 

-
staff quarters for ahout 38 families.
 

Designs for runway and site are ready, and the design for the terminal
building is expected to 
be completed early 1981, 
at which time tenders
should go out.
 

2.3 Comrnents by the Consultants
 
The Improved airport 
will require additional staffw th new skills. In order to be able to make full 

as well as some staff 
on completion of the investment the neccessar-

use of the facility 
steps to train new staff
shculd be initiated in due time. Also, the future maintenance activities
shouli be given serious consileration.
 

3. JUST!FTCZT0T CF TE PRCj£.CT 

3.1 Benefits
 

Swaziland is a lailockci countrv, its contact with the outside worldis mostly th'-cu!, south Africa. Air transportation has not
to benefit t,'e Countr- been ableve-r 
much in this respect
tz the ina-.eac-" This is !ue partially
the Matsapa airport paricularly its short r~vway.
7he 3cverr..=n: initial.ly considered the cons ructicn of a nev ai.crt:
n -he l'c- elid 'ut du! 
-o financial and other cons=__era-dons thiswas not zursued ,. idea 

V 

http:initial.ly
http:PRCj�.CT
http:upgr-.de
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The airport at present han'es about 30.000 passen2 _rs1.000 schedulei operations. The fcrecast for 1990 is 
per year in 

145.000 passengers in 2.000 schu1.A opcrations. Non-scheiulel operations are expected to grow from 7.500 in 1978 to 24.000 in 1990, and freight an.mail to grow from 200.0O0 kg to 800.000 kg. 

On this basis it has been calculated that the ratio between revenuesand lepreciation plus operating costs woull 'be 1.5 in 1990, assuminga revenue per passenger of about US iollars 10 
as in many airports of 
the region.
 

3.2 Costs
 

The costs of the project are estimated at about US iollars 15 millionincluling site and eng-ineering costs.
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SWAZILAMD: NAVIGATION AIDS 

,s w , . - ... .< * 
* at 

GAI0)ROP- U~o I 

JOHANNESBURG SX2 

SOUTH AF.RICA / 
MASfERU, 
 /
 

LE AJA 010 

1. IMF"CATION AM 
SUMARY 

Origin of the project: Subitted by the Government of Swaziland 

Sub-sector: 
 Airports and air tranisport
 

Order of priority: 
 Priority class 1: 
Rehabilitation/Upgrading
 

Nature of the project: Improvement of navign-tion aids at Matsapa
 
airport
 

Cost of the project: 
 US dollars 0.6 million
 

Foreign c-arrency part: 
 100

Fi-ancing required: Entire amount 

Duration: 
 6 months
 

Desirable start.: 
 1981
 

Project authcrity: 
 Xinistr- of Works, 
Power and Commtunications
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SWAZILAND:
 
2. DESCRIPTION OF ME PROJECT Project No. 4.6.2
 

2.1 Aim and obiective-


The aim of this project is to improve the means of navigation en-route
and within the terminal area of Matsapa airport. 

2.2 Natuzre of the project 

Purchase and installation of
 
- VE omni--directional radio range VOR
 
- Distance measuring equipment MM
 
at Matsa.a airport.
 

2.3 Comments by the Consultants
 

The project shoi ld also include technical assistance for staff trai
ning. 

3. JUSTIFICATION OF TE PROJECT
 

3.1 Benefits
 

The project will bring the navigation aids for the routes used for re
gional traffic and for the airport to an internationally recommended"
level and will contribute to regularity and safety in air travel.
 

3.2 Costs
 

This project is estimated at US dollars 0.6 million.
 

The equipment will be sufficient for the improved Matsapa airport des
cribed under Project No. 4.6.1.
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1. IDEVTIFIC-UTrN AND SusAy 

Origin of the project: Submitted by the Government of Zambia 
Sub-sector: Airports and air transport 
Order of Priority: 
 Priority class 1: 
Rehabilitation/Upgrading
 

Nature of the project: Improvement of Livingstone airport 
Cost of the project: US dollars 13 million 

Iinancing reqtuired: Entire amount 

Duration: 6 years 

Desirable start : 1981
 

Proje-t authority: Department of Civil Aviation 
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ZAMBIA:
2. OF PROJECT Project No. 4.8.1
 

2.1 Aim and objec±ive
 

This project meets the objective to upgrade the airport for operation
of medium size aircraft.
 

The renovation of the runway with new overlay is a prerequisite to regularity in operations.
 

2.2 Nature of the Drcect
 

This Project consists of the following:
 

FirstPriority: renovation of runway overlay
 

Secoind priort: 
- improvement of the airport including building for control tower andfire and rescue services, extension and upgrading

ding of terminal buil-. 

- instru.ment landing system (EmS) 

- stand-by power supply. 

2.3 Coments by the consultant 
Funds for the acqquisition cf ILS should also cover technical assistance
 
for staff training.
 

3. JUSTIFICATION CF TlE PROJECT 
3.1 Bet'.fits 

If the runway were to be left in its present condition the operations
would be restricted due to limited runway strength, especially during
wet season, prohibiting the use 
of medium size 
 aircraft.
A renovation of the airport would increase the opportunities to deve
lop tourism in Zambia.
 

3.2 Costs 

The total cost US do.lars 13 million broken down as follows:
 

Fispriorty: 

Runway overlay US dollar- ,3 million 

Second priorit-:
 

Buildir gs 
 US di1lars 6 million1LS 
 US dollars
Stand-by power supply US 

0,2 million 
dollars 1,5 million
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1. IDETIFTCATION AND S MMAR 

Origin of the project: Submitted by the Government of Zambia 

Sub-sector: Airports and air transoort 
Order of priority: Priority class 1: Rehabiitation/Upgrading 

Nature of the project: Improvement of Ndola airport 
Cost of the project: US dollars 13,2 million (Cargo warehouse not 

included) 

Financing required: Entire amount 

Durati on: 6 years 

Desirable start: 1981 

Projec authority: Deoartment of Civil Aiation 
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ZA4BIA: 
Pro ject No. 4.8.2
2. DESCRIPTION OF =- PROJECT
 

Aim a.d obiective
 

This project meets the objective to rehabilitate and upgrade the Ndola
airport. The airport is connected to the domestic network and base fordomestic services to the Northern Province.
 

Passengers total: about 
120.000 in year 1979
 

Estimated yearly growth 
rate: 4%
 

Exisn passenger building needs urgently to be replaced by sminal capable of handling large jet aircraft (e. g. 
new ter-

B 707).

An instrunent landing system 
 (ILS) is requiredoperations. Air transport is needed for export of' cobalt (high securi

for regularity and safe 
ty) and agricultural products. 

Freight total in 109: 4,5 million kgs
 
Existing cargo warehouse is insufficient and needs to be replaced. 
2.2 Nature of theoroject 

The project includes the following:
 

First priority: Instrument landing system (ILS)
 
Secon
lrio.ity: Construction of a new passenger terminal building
 

Third 
priority: Engineerirg design and construction of a new cargo
warehouse. 

2.3 Commentsby the Consultants
 
Ndola airport is located only 
aboutKitwe (of Project No. 

65 kms from Southdowns airport4.8.3). Integration at 
considered possible at 

of the two airports is not
this time due to pressure 
 from local authorities. 
Funds for the acquisition of ILS should also cover technical assistancefor staff training. 

3. JU STIFCATICr OP T.L, PRCJCT 

3.1 Benefits
 

This project wal2 enable the Ndola airpcrt to handle rapidly and efficiently the reception of passengers and freight. The reg'ularity andsafety of air traffic will be improved. 

Th e Co z-tS 
The cost Of the P-jec*, excluding the warehouse is estimated at USdollars 13,2 million.
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1. IDENTIFICATION AND SUMA1?
 

Origin of the project: 
 Submitted by the Goverment of Zambia
 

Sub-sector: 
 Airports and air transriort
 

Order of priority: Priority class 
1: Rehabilitation/Uograiing
 

Nature of the project: Improvement of Southdowns airport
 

Cost of the project: US dollars 13,6 million
 

Financing required: 
 Entire amount
 

luv-ation: 
 6 years
 

Desirable start: 
 1981
 

Project authority: 
 Deoartment of Civil Aviation
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ZAMBIA: 
Project No., 4.8.3 

2. DESCRITFION OF TH PROJECT 

2.1 Aim and obiective 

This pro2ect meets the objective to improve and upgrade the airport
with the aim of facilitating opnrations of medium size aircraft (e. g.
B 737). Southdowns airport is connected to the domestic network and

base for some domestic routes.
 

Passengers total: about 59.000 in year 1979
 

The project includes runway reconstruction and extension, runway lighting and buildings for passengers, control tower and fire and rescue

services. 

2.2 Nature of the project 

The project consists of the following:
 

First prioritZ: runway lighting
 

Second priority: buildings for passenger terminal, control tower 
 andfire and rescue services including equipment. Reconstruction and ex
tension of runway and taxaways.
 

2.3 Commentsbr the Coniltants
 

Southdown airport is located only about 65 
 kms from Ndola airport(of Project No. 4.8.2). Integration of the two airports is not considered possible at this time due to pressure from local authorities. 

3. STIFICATION OF TCE PROJECT 

"'.1 Benefits 

The project will enable Southdowns airport to accept larger aircraftthan is possible at present and to satisfy regularity and safety requi
rements.
 

3.2 Costs
 

The costs will total US dollars 13,6 million out of which US dollars 
0,4 million are for the runway lighting. 



152
PROJET NO. 4.9.1 
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1. IDfKIF'CATION AND SUMARY
 

Origin 
of the project: 	 Submitted by the Goverment of Zimbabwe
 

Sub-aector: 
 Airports and air transport
 

Crder of priority: Priority class 
 1: Rehabilitation/Upgrading 

Nature of the project: 	 Re-equipment of rescue and fire service at 
Zimbabwe airports 

Cost of the project: US dollars 11 
million
 

Firancing r-equired: Entire amount 

Duration: 
 3 years
 

Desirable starT-: 1911 

Project authority: 
 Minist,-j of Transport and Power
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ZI1~aB3WE. 
2. DESCRIPTION Project No. 4.9.1OF THE PROJECT 

2.1 Aim and obi.ctive, 

This project meets the objective of bringing the airpe-t rescuefire services andat the main Zimbabwe &irportstoconform tocations. ICAO specifi-Many of the present vehicles are old and unreliable and have
deff.ciencies in capacity and general performance.emphasis is placed on rescue 
In the project

as the prime function and on distributed capacity over several vehicles for the sake of availability. 

2.2 Nature of the Droiect 

Parchase of rescue and fire-fighting equipment and auxiliary equipment,
protective clothings, tools etc 
so as to reequip the services according to the specification below.
 

Station recuirements: 

Interpretations: Rapid Intervention Vehicle 
- RIV 
Major Tender - MT
Rescue Tender 
 -
Ambulance - AM 

Salisbury Airport: 

Category required: 9
 
Vehicles required: 2 ,RIV
 

3 MT of 10.000 litre 
water capacity 
2RT
 
4AM
 

Bulawayo Airport/Victoria Falls Airport: 

Category required: 7 
Vehicles required 
 1 RIV
at each: 
 3 MT of 6.000 litre water capacity
 

I RT
 
3AM
 

For- Victoria/Bufalo Razz:;,/and -Kariba Aerodromes: 

Category required: 6
 
Vehicles required 
 i RIVat each: 2 MT of 6.000 litre water capacity 

i RT 
2AM
 

Wankie National Park Aercdrcme: 

Categor requi-d: r"
 
Vehicles reqcuined: a: For: Victoria etc except -

Char2es rinceAirT,-. 

Categor-Y rec-ui:,- d : 
Vehicles reouired: 2 IV
 

iRT
 
1AM 
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ZIMBAB -: 
Project N;o. 4.9.1 

Total vehicle r'!quirements are -

MTs 
M1s 
RIVs 

(10.000 litre capacity)( 6.000 litre capacity) 3 
14 
11 

RTs 
AMs 19 
Total: 

56 

3. JUSTIFICATI-C OF ME PROJECT 

3.1 Benefits 

The implementation
commendations 

of this project is necessary to comply withby ICAO to meet rethe international safety requirements. 

3.2 Costs 

The cost of the project will total US dollars 
11 million. 
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PROJECT NO. 4.9.2
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1. ID.T=I1,CATICN AITD SUIMARy 

Origin of the project: Submitted by the Gavernment of Zimbabwe
 

Sub-sector: 
 Airports and air tranport
 

Order of priority: Priority class 
 1: Rehabilitatin/Upgraing 

Nature of the project: New air-port terminal, access road systems, taxi 
ways aad aircraft aprons 

Cost of the project: US dollars 100 million
 

Fcreign currency part: 
 US dollars 15 ---llion
 

Financing required: Entire amotui 

Duation: 5-7 years 

Desirable start: 1981 

Project authorities: 
 Ministry of Transport and Power
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Z!tBABWE.
 

2. DESCPI.TION OF THE PROJECT 
 roject No. 4.9.2
 

2.1 Aim and objective
 

This project meets the objective of adapting Salisbury international
airport to the capacity required for the handling of all regional andinternational traffic without inconvenience and delay to passengers.
 
The airport passenger terminal was completed in 1956 and it has become
completely inadequate for the number of pessengers mow passing through
the airport.
 

Number of passengers 1979: 430.000
 
Expected year 1990: 
 2.300.000
 

Reports :
 
-"Salisbury Airport Development, Masterplan" by Airport Planning
Partnership, 1974 &nd 

-"Fhase I - Fnctional and Requirement Planning, Summary Report",
1975 (based on 
several wor]6_ng reports).


The project includes, in addition to a new terminal, access roads, and
additio % 
taxiways and aircraft aprons.
 
2.2 Nature of theDroiect
 

This project consists of:
 

- planning and engineering design,
 

-
tender documentations
 

- construction of a new passenger terminal building
 

-
access road systems
 

- additional taxiways and aircraft aprons.
 

3. JUSTIFICATION OF TE PROJECT
 

3.1 Benefits
 

The implementation of this project is 
a vital condition for the handling of present traffic and passenger flow and for the future develoD
ment of the airport for regional and interrational traffic.
 

3.2 Costs
 

The total cost of the project is estimated at approximately US dollars
100 million, out of which US dollars 4.8 million is for engineering
designs and tender dccumentatlons. Earthwork, 
drainage etc
mated at US dollars 12.3 million and access roads etc 
is esti

(including guiding system and landscaping) US dollars 9.2 million.
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(AFRICAN 
 DOMSTIC SATELLIT SYS1,t (AFROSAT) 

1. IDEFTI7CATION AITASUMARy 

Origin of the project: 
 Submittei 3y the Government of Botswana 

Sub-sector: 
 Telecommunications
 

Order of priority: 
 Priority class 4: 
Studies
 

Natrte of the project: 
 Study of a high quality 24 hour telephone
 
service to isolated rural communities in
 
African countries
 

Cost of the project: 
 US dollars, 1 million 

Foreign currency part: 
 100%
 

Financing required: Entire amount 

Duration: 1 year 

Desirable start: 1981 

Project authority: 
 Pan African Telecommunication Union
 
(Consultant's proposal)
 

2. DESCRIPTION OF THE PROJECT
 

Recent advances in tcchnology have made it possible, given the right
choice of satellite, to think in terms of using small unattended Earth
Stations to provide hih quality 24 hour Telephone service to isolated
rural communities. Current estimates put the probable cost of such terminals at around 20 to 40 thousand US dollars inclusive of their ownSolar Power source. 

The relevance of this to a country
lation widely spread 

such as Botswana with a small popuover a large area is 
 obvious. It isthat Botswana could not afford, nor would it need, 
also obvious 

a satellite for its use alone. 

An AFRICAN domeztic atcllite system might well fill this need 
nd
 
also provide improved telecommunications to other African countries. 
3. COK1MTS BY THE CONSULTANTS 

This project re-uires comprehensive feasibility studies and negotia::cns etween .aving a 
domestic satellite syctem. an African

hi'-r/s pc-tential interest in using
The Pan African Teiecorr=ncation Union
in(PAJ) may be interected carrying out the feasibility studies. 
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1. IMYTIICATION AMD SUMMAR7 

Origin of the project: Submitted by the Government of Angola 

Sub-sector: 
 Telecommunications
 

Order of priority: 
 Priority class 2: New Telecommunication Projects
 
Nature of the project: To make the satellite telecommunication system
 

more versatile by installing an earth station

facing the Indian Ocean satellite as a complement
to the existing station facing the Atlantic Ocean
satellite. 

Cost of the project: US dollars 12 million 

Foreign currency part: Apprx. 9C,o 

Fir2ancing reqaired: Entire amount 

"uration: 3 I/2 years 

Desirable start: 1981 

Project authority: Ministryj of -ranspor-t and Communications 
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ANGOLA:
Project No. 5.1.1 
OF TIM PRCJECT2. flMCRIPTION 

The existing earth station in Angolacommu.nicate wi-th Europe 
(facing the Atlantic Ocean) carand USA but, owing to the fact that most ofthe earth 

to 
sTations in Southcrn Africa face the Indian Ocean satellite,traffic many countries in the region hasThe installation of an to be rouied via Eulrope.earth station facing thewill enable Anigcla to Indian Ocean satelliteestablish direct communicationis with countries
having earth stations facing the Indian Ocean satellite.
 

3. COMM'IS BY TFE CONSUTA.NTS 

When the Panaftel terrestrial system from Nairobi via Tanzania to
Zambia will be completed by August 1981, Angola can establish direct
co mmnications with 
some countries in.the region by using the recentlyinstalled Kenyan earth station facing the Atlantic Ocean satellite. 
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104GAL'dtA OI/ 

Origiz of the project: 
 Submitted by the Government of' Bottm-area 

Sub-sector: 
 Telecommnications
 

Order of pr.ority: 
 Priority class 2: New Telecommunication Projects
 
N[ature of the project: Installaion of a high capacity radio link bet

ween Bots,6-anz and Zimbabwe (Part of the Ptnaftelnetwork) which would also connect Prancistown

with Kasane in Botsw-ana and Livingtone in Zam
bia.
 

Cost of the project: UE dollars 1.95 million
 
FcreI'n currency part: Approx. 9011,
 

Financ fg
required: ESbite amcbt 
 h
 

Duration: 
 4 years
 

Desirable startn: 
 1981
 
bia.Proecw authority: Ministry of Works and Coaunicavticns 
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 BOTSW ANA/ZIMBABWt:
 
Project No. 5.2.1
 

2. DESCRIPTION OF TIhE PrECT
 

The present FAA7"EL plans call for a 450 km Microwave link connecting
FTrancistown to Kasane where it would be connected into Zambia. Such 
a
system would cost around US dollars 4 million for the section witkI.n
Botswana alone. Although it wouli provide good comIMuzcations to Zambia
it would be of little benefit to 
the Botswana internal telecormmunica
tions.
 

With the changed political situation in Zimbabwe, it would be to a considerable advan age if a radio link could be constructed between Fr .ncistcwn and Bulawayo. This would both increase the capacity and reliability of cross-border co~munications and provide accessTEL network over to the PANAFthe microwave link u-lawayo-Livingstone proposed by
Zimbabwe, project no. 
5.9.3.
 

3. CMIXN"TS BY TIE CONSULTANTS
 

The actual teletraffic flow through the existing carrier system on the
open wire line between Prancistowr. and Bulawayofy a high-capacity link, but
may not seem to justi. by the time (1984) when the proposed linkis to be put into service the traffic flow will, no doubt, exceed the
maximum capacity of the (upgraded) carrier system. 
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PRECT NO. 5.3.1 

LESOMqO/ZLM~wE: FOUR SATELLITE CIRCUITS BETWEEN MASERU AND SALISBURy 

1. - ICATION AND SUMMARy 
Origin of the project: Submitted by the Government of Lesotho 
Sub-sector: Telecommunications 

Order of priority: Priority class 2: New telecommunication Projects 
Nature of the project: To establish a reliable direct link between 

Lesotho and Zimbabwe. 
Cost of the project: Unknown 

Foreig currency part: Urknowm 

Financing required: Unknown 

Duration: Unknown 

Desi-rable start: Unknown 
Project authority: Ministry of Transport, Telecommunications and 

Postal Ser'ices 

2. COMM:-TS By TIM tONSULTAyTS 

This project is based on the assumption that there will betions in both countries. Lesotho earth stamay have taken a decisionea.t. on theirstation, but Zimbabwe will carry out a feasibility study before
a firm decision iz made (see Projec. no.
3years before an 5.9.2). As it may takeearth sta:ion, standard A, as proposed by Zimbabwe,can be put intc service it is too early to give any particularson the actual project. It is however very importanta d:iect lir.k with that Lesotho getsgood transmission quality to anotherregion. The existing ccunt: in the' li:Lk Maser-a-Nairobi should be considered as atemrpora:' solutior. 
As lairobi now (also) has an earth station facing
the Atlantic Ocean satelic it might be possible to replace the EFlink with satellite circuits Masera-Nairobi when the earth station inLesotho is put into service. 
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1. IMTL-FrICATION AND SUMMARy 

Origin of the project: 
 Submitted by the Government of Mozambique
 

qub-sector: 
 Telecozunications
 

Order of pr--ority: 
 P?-icrity class 2: New telecommunication projects
 
Nat'ure of the project: 
 To improve in the short 
run the telecommnica

ticn services between Mozambique and neighbou
ring countrics. 

Cost of the project: 
 US dollars 3.00 million
 

Foreign currency part: 
 Approx. 9o/
 

Financing reuircd: 
 Entire amzoun-


Duration: 
 18 months
 

Desiracle start: 
 1981
 

Prcjec' authority: 
 Ministry of Pcsts, Teleconmmunications and
 
Civil Aviation
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Project No. 5.5.1
 

2. DSCRIPTYION OF TEE F.GTECT 

This project should be 
seen in connection with the proposed International Telephone Switching Centre at Beira, project no. 5.5.2 which will
take at least 3 ycai-3 to carry out. 

3. COM)01TS BY ME CMSULTANTS
 

An earth station at Beira 
 may have a negative influencety of the existing stadard. A earth station 
on the viabili

at Maputo. Havingstations may also create staffing problems. 
two earth 

The quickest and cheapest way of increasingtween Mozambique the number of circuits beand other countries 
to upgrade in the region would probably bethe existing carrier system Beira-Umtali from a capacity of30 channels to 60. For this purpose a project has been proposed under 
category 1 (Rehabilitation/upgrading). Project no. 5-5.4. The telephone traffic has to be switched manually at Beira but telex circuits may
be connected to the automatic telex network.
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MOZMIQtUE: NATONAL TELEPONE SWITCHING CETRE AT BEIRA 
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Sub-s ec-GABORT el ol uI a i n 

Order of priority: Priority class 2: Now Telecommunication Projects 

Nat+ure of the project: To provide international dialling facilities to
 
neiz-hbouring countries and beyond. 

Cost of the project: US dollars 2.5 million
 
Foreign currency part: Aprrox. 90/ 

Financing requird: Entire amo0 it 

Duzration: 
 3 ye~ars 

Desira"Cle --tart: 1981 

Pr-,"ect authority: Min'-stry of Poots, Telecommiunications and
 
Civil Ava-tin
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Project No. 5.5.2
 

2. DESCRPI'IOh O TIIE PrOJT, CT 
The objective of the project is to provide international Direct Dialling facilities between Mozambique and other countries in the region.
 

3. COMMTS BY =, CONSULTAhNTS 

The proposed switching centre cannot be fully utilized until routeswith sufficient capacity have been established to other countries and
that will possibly take some 4 years. Moreover theMozambique cannot handle internal network inthe traffic offered by other countries throughthe proposed exchange until the national high capacity networkbuilt up and has beenthat will require at least 4 years. 
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Origin of the Project: Submi±ted by the over:ment 
Sub-sector: 	 M 

Telecommunications 
Order of pricrity: 

Priority class
Na~tu-e 	 2: New Telecommynicationof the PrOject: One 	 Projectsof the links consisting the backbone telecommuni

Cost 	 sca-toof the projet: 	 SYStem in Mozambique

US dollars 7,8 million
Fore:,. Currency Paxt: 
 Approx. 90
 

F~inancing requj,-e: App-h~rox 90%
 

Duration: 	 ;htire amount
 
5 .vears
 

Desirable 
star-.:
 

Provaect 
au+...orly: 
llinlstr-

ofCivil Aviation'
.osts 
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Origi~n Of the proje¢t: 
 Submitted5 bYyears the GOVernmlentSub-sector: fMz~zu
 
Tlcoluiain 

Order of priority: fMzmiu
 
Priority/ class 2: New Telecommunication
Mat',_-e 
Of the project: Projects

One of %he linIks consisting the backbone tele

th fprojct: ommun-icationsCost sys.1t em 'n Mozambique
ostgofurency pat: 
 US dollars 16,5 million
 

P'nancing re7,,Ijr d: Appn~ rox amocn
 

n
Durati on: Ztr = 

Desirable Sart:5yer 

roetautho0rity: 
Mn 
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1. T CATTC';Origin of AleM(R

the Project: 

Submitted by the GOVernMent

Sub-sector: of Mozbique
Telecoma onOrder of priori~rio 

riyori~


Nature of the projec-:. 
class 2: New Telecommunication 


One of the Projects
links constiu.in 

he aCkbone ele-
CCtPunicajInsCost of the system inProject. MozambirueUS dollars 21,75 ili
16re-n
currency 
part: 
 Approx. 90%
Pinancing 
required: 


Entire amount

Duratin: 
 5 years 

YearDesirable Stat.-
 1981
 
Project 


authcritj: 

Mnirst 
.
 of ?css,
 
Civil Aviation 
 Telecomcaions and
 

http:constiu.in
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Crigin Of 'the Project: 
 Sub~zed b7- the Governmeno
Sub-sector:T,"alicto Otmiu
 

Order Of priorit. :P o zmbqui r % 
 :
Prileo 
l s N w Te e o m n c
i c as s o t oNature Of the Project: One Of the 

2 :n T l c m un 
-o e~ 

li k c t oon t t-i 
 t e a k 
one e 
te
 

in Mozambiue
Costhe ofprojet: and MalawAALtheonsy 
 stem in Mozam bicue, also lin!kin,
Pores- fcl hr ec a-:- US dollars 2, 5 MillionAPprox. 9AP". 

- Rinancin te ntire amc..
E 
 no
 

Duration:
 
P-ojec 
 of 5 years
D~es,;Arable rit ity: Minist. of POS
tat 
 T eTele co
198. ns
 

Civil Aviation 

a no 
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Orgnof the project: Su~ e by the Gov rnent
Sub of Mozambqjues ector : 

T l cO m n c
~ Order of prioriity 

Pricrity cass 2: New Telecormunicat.o
Naure of Prjecshe project: One off he links con 'tiu'ing he backbone tele-.coNo Uwicai mi OZam 

Cost kin%h heworst inofthehnetworksci: 
 c,Da'-
"oamobiue ue, also fin-.C T S dolars and Tanzania7,5 mi 

Poreign currency part: APprox.Order~r 9O%
?inanci.Gof pPos~is,requirmd En~re amount 

Duraion:5 
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D esi srab 1.e S ar : :9 
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.Sit king~~~~~~ ~oabqePro ei aL hori ty: ,. ~ ~ the newrsi lolnteof the G e n t N 

Civil Aviation 
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Origin of the project: 

Submitted 
by the Covernment 


Sub.-.ector:	 of MozambqeSub-sector: 
 Tel ecommuni cati onsofMzmiu
 
Or r 
of Priority: 
Nature of the project: 	

Priority class 2: New Telecommunication
One of the links 

jhe
elets 

communication 
 contttaCth
syStem in Mozambij:ne
kang the ne~worjs 	 backboneCos" of the project: 	 also ee
unin Mozambique
US dollars 4,5 millio 
 and Zambia(includ 
 0,2 millio
for installations

F rein Currency at Katet, Zambia)
part: 
 Approx. 9(Z

-nancine requirel: ;;:"tire amount 

Durac:
on:
 
19e r


Desi -able start: 


Pr'o~ect au,,horjt-.::#.
 
aXi! 
 of 
oss Telecoaunications 

and 
Ci'vil Aviation 
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1. 
Origin 

J~T~CA TON AND sU?.~yof the prcject: 
 Submitted by the Go'vrent of Moza.mbique
Sub-sev.,.or: 

Teiecommtni cations
Order of priority: 

Priority class 2: New Telecomimnication
Nature of the project: ?rojcctsOne of the links COnstitutnz 

the backcne tele-
Communications 
sYStem in Mozanbique, also linkc-Cost of th' Project: 
.ng the hetworks in Mozambique
US ollars 2,7 millio a Zimbawe
includn 
0,3 million
 

for installations at Unali, Zimbabwe)
?oreig- Curency part: 
 Approx. 0oa

-;'inarlcing recraired: nire ao~
 

amu.Duration: 

Th~ ra on. 
 y ears
 

Desirable Star: 
P -c:ect authority: na .Certi o .=s ,
'of, ocsts, TelecoMMnuicaticns 


and
 
CvlAviation 

http:Sub-sev.,.or
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MOZ I=QUE/Z, .AWE:UP-RADnrG OF THE OFMI WIU: CARRIE SYSTEM 
BEIRA-UMTALI
 

4
S~EYA 

/014A AI 

G o L A CHI 
r/ 

/ 

. Z A M B 

1 

SAL IS BURY %. 

"-,,,,,t,'r:-T.lec \ TA.U 

IMNO "9 ../ '"0 " 
B0' S WA ,T) 


,,Z~~ oU ~ ~ .'.--." MA# TO , ~ AS 

1. [T! CA. ONA14D SUMARY 

rOrigin-, of the project: 

Sub-c ect(-r: 
 Telec cmLmnicat ions 

Order of priority: Priority class 1: Rehabiliwation/Upg-adig 

Nature of the project: To increase the number of telephone channels 
between Mozambique and Zimbabwe from 30 to 60 

Cost cf the project: US dollars 0.6 million
 

Forei= currency part: Approx. 60%
 

Financing re--aired: 
 Entire amcunt 

Duration: 
 18 months
 

Desirable star-t: 198"
 

P.ojec: au-.,hority: 
 Min'st:ry of Pos-cs, 
Teleccnuicatiors and
 
C;:l Aviaticn
 



II - 177 MOZAMBIQUE/ZIMBABWE:
 

Project No. 5.5.4
 

2. D'MCK!PTION OF ThE PROJECT
 

The 
 qcaickest and cheapest way of increasing the number of circuits
between Mozambique and other countriesto upgrade the existing carrier system 
in the region would probably beBeira-Umtali from a capacity of30 channels to 60. 

3. COM -USBY TEE CONSULTANT 

This project has, after discussions between the Director of Telecomunications and the conswitants, been included in the list of projects
to be poesented in the pledgir.g conference. It is related to the projects no. 
5.5.1 and 5.5.2 (Earth Station and International Telephone
Switching Centre at Beira). 
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PROJECT NO. 5.6.1
 

SWAZILAND: EARTH STATION, STANDARD B
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0. T1FICATION AND SUM kRY
 

Origin of the project: 
 Submitted by the Government of Swaziland
 

Sub-sector: Tco communicat ions 

Order of priority: 
 Priority class 2: New Telecommunication Projects
 

Nature of the project: 
 To provide reliable direct international cir
cuits, thus making Swaziland less dependeni on
South Africa for its international overseas 
traffic. 

Cost of the project: US dollars, 3 million
 

Foreign currency par-.: Approx. 90%
 

Financing req-uired: Entire amount
 

Duration: 1, months 

Desirable start : 191 

Project au-hority: 
 Ministry of Works, Power and Corcrn.nications 



SWAZILAND:
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2. CO METS BY TE CONSULTANTS 

Swazilan.d is very much dependent on South Africa for its internationaltelecommunications and one solution to the problem would be to installan earth station as proposed. Another solution might be to connect thebackbone system in Swaziland to that of Mozambique over a microwavelink and use the existing earth station at Maputo. The microwave project is under way and the link will probably be in service by the endof 1981. When the microwave backbone system beenin Mozambiqure hasinstalled Swaziland's traffic to other countries in the region can berouted through Mozazibique. 
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IT - 181 TANZAN±A/MALAWI: 
Project No. 
5.7.1
 

2. PROJECT flESCRIUTION
 

The missing 1irk, Mbeya-Dodoma, 
 in the Pa.-aftel systemKenya will Zambia-Tanzaria_be put into se-vice by Augus-t 1981 and the nowMbeya-Yaronga-uzu proposed linkwill lin.k Malawi's backbone system wiTh the Panaf
tel system.
 

3. CO TS1BY TEE CON.7JLTANT 

The proposed project will not only link the Malaw _ backbone system withthe Panaftel network but also provide a cross-routeMalawi) from Tanzaniato Mozambique. (viaThe project is therefcre well justified as partof the recional system. 
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ZAMBIA: EXT MION 

IN LUSAKA 

OF TFE =IETMTIONAL TELHONE SWrTXCmG CETRE(ITSC) 
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1. IDENTI CATION ANI 


Origin of the project: 


Sub-sector: 


Order of priority: 


Nature of the project: 


Cost,of the project: 


Foreigp currency part: 


Financing required: 


Duration: 


eP	r e -.at: 

PrjctathrXj 


SuZSMARY 

Submitted by the Government of Zambia
 

Telecommunications
 

Priority class 2: New Telecommunication Projects
 

To increase the traffic handling capacity of the
 
ITSC to such an extent that it 
can be used as
switching centre for the sub-region.
 

US dollars 3.3 million
 

95%
 

Entire amount
 

4 years
 

ofal
 
in.is-t.y of Power, 
 Transport and Communications 
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Project No. 5.8.1 

2. COT.3E7TS By TEE CON TLTANTS 

The International Telephone Switching Centres form a hierarchycentre and eachis referred to one cf the cate6,riesCTI CT, CT2 or CT3, categorybeing the highest one. The classification is d-ne by the 127 and is
based on certain criteria. The present classification of centres i.
Southerm Africa i3 not known to us, but the actual project may result
in an upgrading to a higher category of the centre in Lusaka. However,
before a-V chapnges in the classification of the centres in the region
is made, the configu_-ation of the regional network should be agreedupon by "he countries in the region and a regional routing plan be prepared. Each country should have its own gateway exchange, whichcan be used as an International Switching Cer.tre. 
also 
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PROJECT NO. 5.8.2 

ZAMBIA: EXPANSION OF THE EARTH STATION AT MhzESH (LUSAKA) 
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1. IDMTICATION AND sumuR
 

Origin of the project: 
 Submitted by the Government of Zambia
 

Sub-sector: 
 Teleconmmunications
 

Order of priority: 
 Priority class 2: New Telecomuica:tion Projects 
Nature of the project: Expansion of the existing earth station in connec'tion with the proposed ITSCertension of the 

in I saka 

Cost of the project: US dollars 2,1 million 

Foreign currency pax t: Approx. 95% 

Financing required: Entire amount
 

Duration: 3 years
 

esirable start: 
 1982 

Project authority: 
 Ministry of Power, Transport and Conmini-. 
cations 



1 - 185 

ZAMBIA: 
Project No. 5.8.2
2. COMENTS BY TME CONSULTANT, 

This project is closely related to project no. 5.8.1, extension of the
International Telephone Switching Centre (ITSC) in Lusaka and has to be
carried out 
if the ITEC project is implermnted.
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PROJ,rT NO. 5.8.3 

ZAMBIA/ZAIRE: MICROWAVE TEMINAL AT CHINOOLA TO CCMPLETE THE LINK ZA14BIA 
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1. IDJTIFCATIONr AND STMtAR! 

Origin of the project: 
 Submitted by the Governmngnt of Zambia
 

Sub-sector: 
 Teleconmnications 

Order of priority: 
 Priority class 2: New Telecommunication Projects
 

Nature of the project: To establish the missing link between the East
 
African and West African sections of the Panaftel
 
system
 

Cost of the project: US dollars 0,15 million
 

Foreign currency part: 100%
 

Financing required: 
 Entire amcunt
 

Duration: 
 One year
 

Desirable start: 
 To be decided after negotiations between Zambia
 
and Zaire
 

Project authcrity: 
 Minastry of Power, Transpcrt and Corrn--ica
tions
 



ZfiaBIA/ZAIRE: 
Project No. 5.8.3
 

2. DESCRIPTION OF THE PROJECT
 

In the Panaftel system a link between the East African and the West African sections of the system is planned. The bulk of the work now required to establish this link is in Zaire, but the proposed terminalChingola in Zambia will complete the link on 
at 

the Zambian side. 

3. COMM NTM BT TE CNSULTANT.S 

This project is not directly related to other projects in the region butestablishing the missing link will no doubt be beneficial for many of themember states of the Southern Africa Transport and Communications Commission, which now have to route their calls to West African countries over
 
European centres.
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PROJECT NO. 5.8.4
 

ZAMBIA/ANGOLA: MICROWAVE L=NK AND TROPOSCA , 
 KALABO - ADGO=LA BORD=R 
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1. IDETIFICATION AND 

Origin of the project: 


Sub-sector: 


Order of priority: 


natare of the project: 

Cost of the project: 


Foreign currency part: 


Financing requireI-: 


Duration: 


Desirable start: 


Prcject authorit-y: 


'S .L4 TAU 

VU~LAWAVV , 

8 0 T S W A Nt-ftX 0 

SUM~tART 

Submitted by the Government of Zambia
 

Telecommunicati ons
 

.riority class 2: New Telecommunication Projects
 

To link the networks in Zambia and Angola 

US dollars 1,65 million (for installations in 
Zambia only) 

Approx. 90
 

Entire amount
 

4 years
 

1981-1982
 

Ministry of Power, 
 Trsnsport and Communica
tions
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ZAMBIA/ANGOLA: 
Project No. 5.8.4
 

2. DESCRIPTION OF TIM PROJECT
 

The microwave 
 link from Lusaka to Kalabc will b, completed by April 1981.
There are possibilities to link the networks in Zambia and Angola at Kalabo, Zambezi or Mwinilunga. The cost estimate is based on the assumption
that the interconnection will be at Kalabo. 

3. COWM/F."S BY TH CONSULTANTS 

A connection between the networks in Angola and Zambia would form a veryimportant link in the regional network a.nd enable Angola to communicatewith countries in the eastern part of the region without the need to go
through centres in Europe. 

No infcrmation about this project has been forthcoming from Angola. 
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FROJECT NO. 5.9.1 

ZIKMBAE: n ATIO~RAL TEPHONE SWITCHING CMTRE (GATEWAy EXCEC 
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Origin of the project: 
 Submitted by the Government of Zimbahwe
 

Sub-sector: 
 Teleccmmunications
 

Order of priority: 
 Priority class 2: lew Telecommunication Projects
 
Nature of the project: 
 To provide for interconnection betdeen the na

tional, interterritorial and international net
works.
 

Cost of the project: US dollars 1.6 million
 

Foreig-n c-jrreny part: 
 90%
 

Financing required: Entire amount
 

Duration: 
 3 1/2 years 

Desirable start: 
 1981
 

Project authcrity: 
 Ministry of Rcads and Rcad Tra-ffic, Posts and 
Tel ecormnynica-ions 



II - 191 	 ZIMBABWE. 
Project No. 5.5.1 

2. C0MNGMfS BY TFE CON JLTATMs 

Every country should have its own gateway exchange which also servesas an Intcrnational Telephone Switching Centre in the interregional,/
international network. 

In accordance vith discussions with Zimbabwean authorities an initialfeasibility study is recomended.
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PROJECT NO. 5.9.2 

ZIXMAz-WE: EARTH STATION, STAI"IARD A, FACING TE ATLANTIC OCEAN SATELLITE 
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1. IDTIFICATION AND SUMARY
 

Origin of the project: 
 Submitted by the Government of Zimbabwe 

Sub-sector: 
 Telecommunications
 

Order of priority: 
 Priority class 2: 
New Telecommunication Projects 
Nature of the project: 
 To provide for international telecommunications 

services and the transmission and reception of 
TV programes.
 

Cost of the project: US dollars 
12.8 million
 

Foreign currency part: 90%
 

Financ ing required: Entire amount
 

Du:rtizn: 
 3 1/2 years 

Desirable start; Study 1981 

Project authcrity,: Minist.-t of Roads and Road T."raffic, Posts 
and Telecon~nicatiors
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Pro.,-ct No. . 

2. 4;O1=S By M CONT.TTS 

Please refer to PART I, chapter 8.9 "The earth station problem". 
In accordance "ith discussions with Zimbabwean authorities am injtia,

feasibility study is reccmended.
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PROJECT NO. 5.9.3 
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1. ID2NTIICATION AND SUMM~ARY 

Origin of the project: Submitted by the Government of Zimbabwe 
Sub-s ctor: Te l comnitcatoions 

Order of priority: Priority class 2: New Telecommunication Drojects 

Nature of the project: To provide for the future demand in teleconmuni-.. 
cation services between Zimbabwe and Zambia and
for the interchange of television prograzmes.
This project will also link Botswana with the 
Panaftel system. 

Cost of the project: 
 US dollars 5,7 million (inclding 0,2 million for
 
installations at Livingstone, Zambia) 

Foreign currency part: Approx. 9C% 

Fi-nancing requdired: OrdEntireeP iofoprir i yri ct:a s s 2: e w eamount lecm m uic a ion "ro ect 
.uaticn: 4 1/2 years 

Desirable startM: 1981 

Project auhori : .mity of Roads and RoathTraffic, Posts and 

Telec ommuni cations 
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Project No. 5-9.3 

2. DECRIrON CF TE PROJECT 
This project is intended. to form an integral part of the Panaftel systemand will also (to.ether with
Bctswana) the lin Francistown - Bulawayo proposed bylink Botswana with the Panaftel system andto Kasane provide connectionsin Botswana (via Livingstone). The projectequipment in the existing terminal 

includes additional 
at Livingstone (US dollars 0,2 millicn). 

3. CCY!.nr1Ts B7 TI CONSULTANTS 

This project will not only form an integral partand as of the Panaftel systemsuch be justified but will also be beneficial to the developmentof the western region of Zimbabwe. 
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BOTSWANA/Z-MBA.BWE: MULAWATO - FRANCISTOWN, UPGRADING OF OPM. WIRE CARRIER 
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1. IDE2TIFICATION AND SUMARY 

Origin of the project: 
 Submitted by the Government of Zimbabwe
 

Sub-sector: 
 Telecommunications
 

Order of priority: 
 Priority class 1: Rehab1litation/Upgrading
 

Nature of ",he project: 	 Upgrading the Bulawayo - Francistown open wire
 
carrier system to meet 
 the forecast growth indemand for services between Botswana and Zim
babwe 

Cost of the project: 	 US dollars 0,45 million
 

Foreign currency part: 	 Approx. 60%
 

Finanicing reraired: Entire amount
 

Duration: 
 18 months
 

Desirable start: 1981
 

?roject au-hority: 
 Ministry of Roads and Road Traffic, Posts and
 
Telecommunicat.'"ns
 



BOTSWA4A
Project NO.

/ZIMCA34E:
5.9.4II - 197 

2. DESCRIT OF TE PROJECT 

The existing carrier system has a capacity of 12 channels. By upgradingte system it may be possible to increase the capacity to maximum 60
 
channels. 

3. CQ?I-IS BY THE CCNSUITANTS 

This project should be seen as a temporary solution pending the insta2
lation of a microwave link in 3-4 years. 
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ZIMBOWE/ZAMJA: RESTORATION op OFP WIRE LINE AND CARRIM MM
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1. IDET~cATION A2ND SXMA
 
Origin of the project: 
 Submitted by the Government of Zimbabwe
 

Sub-sec-tor: 
 Tele cormuic ations
 
Orier of priority: 
 P-iority class 1: Rehabiliaton/Upradi
 
Nature of the pro.ject: Restoration of open wire line and carrier equipment Salisbu.ry - Lusaka 
Cost of the project: New sources of finance not required 

Desirable star-t: Ongoing project 
Project authority: Ministrzy of Roads and Road Traffic, Posts an~d

Telecbrruiications
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The actual Angolan figures for external trade are not relevant, as theydo not reflect the true potential of the country. Forecast for importsand exports by comnodity groups have not been obtained.The large natural resources of petroleum oil, iron ore, copper, ranganese and diamcndz indicate a substantial future trade potential, but itis not going to influence regional transport projects at the present.Future developments may change this situation very much, but the difficulties of forecasting make it impossible fnr the consultants to eva
luate these effects. 

<1
 



:11-7
 
2. ROTSWANA FOREIGN TIODE 

2.1 Export 

2.1.1 Meat 

Livestc>k production cover 8% of the total agricultural productionBotswana. 30.000 tons of meat was exported in 1976/77, nearly all by 
of
 

rail throug 
South Africa. At the end of 1977 the outbreak of foot and
mouth desease reduced the export drastically and 17.000 tons were exported in 1977/78. In 1978/79 an export figure of 30.000 tons was resumed.
The previous and present offtake rate for cattle is about 11% which is
very low (ramibia has an offtake rate of 2051). 
An increased offtake
and export seems possible and probable and we assume a future growthrate

of 6% per year.
 

2.1.2 Hides and Skins 

Present exports of about 7.000 tons per year is expected to grew with

the same rate.
 

2.1.3 Copper-Nickel
 

The copper-nickel mines at Selebi-Pikwe produce and export at the present about 40.000 tons per year. Investigations of new mines are being carriedout. The best results have been obtained at Makgadikgadi (see fig. App.
1.2.1) but no decision on production has been made. We assume a constantfuture production, but are avare that detailed geological surveying of the
mineral potential of Botswana is far from complete and new opportunities

may change the picture totally.
 

2.1.4 Soda Ash
 

Considerable resources of Soda Ash are 
 in Makgadikgadi. Aproduction of 200.000 tons per year with export to Sou-h Africa has
been discussed. Present transport costs are probably prmi-Libitive forexports to the world market, but if combined with a coal-railway such
exports may be feasible. Reference 
is made to chapter 3.3
 

2.1.5 Coal
 

Currently about 350.000 tons of coal is being mined at Morupule for domestic use in power generation and to operate the copper-nickel snelter
at Selebi-Pikwe. The resources at Morupule are very large, the mining
conditions and the coal quality are 
good, and the major obstacle to export at -he present price of coal is the cost and availability of tranport. A yearly production of 5 million tons per year have been discussed
and is used as the basis for the Pre-feasibility study of the Trans.-Kalahari Railway. Even higher figues - up to 10 million tons a year been mentioned. Reference is made to chapter 3.3. 
have 

2.1.6 New Agricultural Production
 

A nunber of studies have been carried out to make use of the waters of
Okawango and the fertUle soils of this region (see fig. App. 1.2.1).
-argescale sugar plan:at ions have been discussed (involving tTransportsof'M to 100.000 tons a year) but the risk of frost may be a hindrance.
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A SWECO report frn 1976 identifies 14.000 ha of suitable cropland whichcould be irrigated if the copper mining and/or soda ash developments
went ahead and water for irrigaticn was supplied at marginal costs. We
are however not including such developments in our forecast. 

Other Products 

65.000 tons cf other products were exported from Botswana in 1978/79.

We assume a yearly growthrate of 7% for such exports. 

TABLE APP17MIX 1.2. 1 

Forecast of Export from Botswana
 
(without a coal-railway)
 

L.000 tons
 

1980 
 1.985 
 1990 
 1995 
 2000
 

Meat 

Hides and Skirs 

3C 
65 80


40 
 50 

7 
 10 
 13 
 17
Copper-Nickei 2240 
 40 
 40 
 40
Other Products 4065 
 90 127 178 
 248
 

Total 142 
 180 
 230 
 300 
 390
 

2.2 I7rcnrts 

2.2.1 Maize
 

ZIrport of maize fluctuated from 30.000 tons in 1976/77 to 
50.000 tons
in 1977/78 with 45.000 tons in last year of statistics 1978/79. Increased ccnsutrptin contz-erbalancedby a higher degree of self sufficiencypoints to a constant future import figure.
 

2.2.2 Sugar
 

37.000 tons of sugar were invorted from Zimbabwe in 1978/79 and a growthrate of 5% is probable assuming that no important domestic production

is taking place.
 

.2.3 Cement
 

60.000 tons of cement were importe in 1978/79 and we are also heremnig assua growhrate of 53 per yea,. 

2.2.4 Coal 

7---. ' 
 -zc- coa :*-a,,e been imported duringfran South-Africa t~he last three years- probably because of•.'ricar mines the shcr-er cistance from Scuth-o the rain consumption center infr= o u the South East thanIMor=ue production nay substituteway is a shcr:-distance this import which anytransport crossing the border, and we look away
from coal z port ir our fcrecast. 



2.2.5 Oil Pr-oduct.:
 

Imports of Diesel 
 Fuel and Petrol exceeded I0.CO tons in 1978/79. A5% increase per year is foreseen. 

2.2.6 Timber
 

The last years import of i3-15.000 tons 
is also expected 	 to grow with
5% per year. 

2.2.7 Other Products
 

1978/79 imports 
of other products (chemicals, paper, textiles, metalProducts, machinery, vehicles,ecr. ) amounted to 220.000 tons. The
value of these imports given in 
 the latest statistics from 1979/80indicates however a growth of 35% corresponding to a volune increaseof at least 20-25%. This considerable growth is probably made possibleby the increased 	wealth and foreign exchange earnings ste~ming fronport of diamonds 	 (245 mill US Dollars in 1979 	
ex

against 50-60 mill USDollars 1975/77). We assxne a 1980 import of 270.000 tons and a growth
rate of 5% per year. 

TABLE APPEMDIX 1.2.2 

Forecast of Import to Botswana 

1.000 	 tons
 

1980 1985 1990 
 1995 20C0 

Maize 50 50 50 50 50Sugar 40 50 65 80 	 100Cement 
 60 75 
 95 120 	 150Oil Products 
 100 125 160 
 200 260
Timber 1.5 20 25 30 40Other Products 270 340 440 560 700 

Totai 
 535 660 835 
 1.040 1.300
 

2.3 Origins and Destinations 

2.3.1 Export 

The percentage of Botswana export in tons going to 	or passing through
R.S.A. has been 	 : 

1976/77
 
1977/78 95%
 
1978/79 75%
 

Al! meat and hides and copper-nicke! exports pass R.S.A. while the chane s'4n 197 /79 ca-- frn F,, rera zccds and "other goods".It seems prnoabie, ,.ha* al 'opper-nickel frcm Selebi-Pikwe and possible new m-res a- Mak,adlkuidi will be diverted to railrcutes through Zir-babwe and Mocamoique when these lines and par:s are upgraded. Meat transport fr-c-n Loba,:e (where far :he .cs: of the catzle is slaughtered) wilhave shor~ar and 	cheaper routes through R.S.A., while general gocds is 
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assumnd to have 50-50 distribution between North and South. Our estimate of present and future destinations and routes are given in Table App.
1.2.3. 

2.3.2 Import 

About 7C% of all imports to Botswana came frcm. or through R.S.A. dLuring
the last three years.
All sugar import and most of the cement had origin in Zimbabwe and onethird of general goods and "other goods" came from the North. All oilimports, timber and most maize was imported from or through R.S.A.We assume, that future oil imports may be diverted and sent from Beirathrough the pipeline to Lmtali and from there by rail. Zimbabwe willprobably have an export surplus of maize (Ref. 9.1.1) which may substitute present R.S.A. exports. Timber will still be needed from R.S.A.and many of the "other goods" at the present imported and used in thesouth-eastern region of Bots.ana are originating in R.S.A. or will stillbe cheaper to import through that co, !ntry. We assune, however, that cwothirds of future imports of The"other goods" will come from the North.
estimates of origins are made in Table App. 1.2.3 

TABLE APEDIX 1.2.3 

Forecast of Origins and Destinations 
in foreign trade - Botswana 

1.000 tons
 

Country of 1980 1990 2000 
origin or

destination Exp.-Imo.-Tot. Exp.-Imp.-Tot ExD.--Imp.-Tot. 

Malawi 
 - - - 5 5 !0 !0 5 15Moa;ambique 
 - - - 5 10 15 10 15 25Zambia 
 5 5 10 10 20 30 15 30 45
Zimbabwe 5 150 155 10 265 275 20 430 450R.S.A.

Others v-ia 

10 120 130 15 65 80 25 100 123 
MOambivue 47 
 60 107 90 360 450 150 550
Others via 700 
R.S.A. 
 75 200 1,' 95 
 110 205 160 170 330
 

Total 
 142 535 677 230 835 1065 390 1300 1690
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3. LESOTHO FOREIGN TRADE 

3.1 Exmort 

The export quantities from Lesotho are negligible from a transportationpoint of view. The main articles are wool (2-3.000 tons per year) andMohair (500 tons per year). 

3.2 Irmor-

Present import and forecast is prepared by Dorsch Consultants in Leso
tho Transportation Study (May 1980) and is used unchanged here. 

TABLE AFPENDIX 1.3.1 
Forecast of Inroort: to Lesotho 

1. 0CO tons 

1979 1985 2000 

Grain, grain products, beans, bread 140 174 300Fruit and vegetables 20 25 45Animal feed, lucerne, etc. 8 11 20Livestock, live animals, hides,skins 24 32 60
Agricultural materials (fertilizers,
pesticides, seeds, etc.) 
 10 13

Donestic and general hardware, machine-

25
 

ry, tools, incl. furniture, agricultural
imlements 53 72 140

Grocery, bever-ages, meat, soap,

house-hold chemicals, etc. 
 88 117 225

Softs (blankets, tex-iles, etc.)

including shoes 11 .5 30Manufac tured construction materials
(bricks, cement, steel, timber, etc.) i10 
 149 290

Unprocessed ccns-tjc'ion materials
(sand, stones, etc.) 92 125 250Cca., firewood 37 50 1000i., pe-rol, paraffin, gas 48 64 125Others 
 2 3 
 5
 

Total 643 850 1.615 
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4. MALAWI FOREIM TRADE 

4.1 Epr
 

4.1.1 Sugar 

Until 1970 Malawi was a net importer of sugar. Two sugar estates wereestablished and 1980 production is estimated at 150.000 tons withlocaj consurption of about 40.000 tons. 
a 

on world market prices 
Future exports are dependingon which World Bank Analysts at the presentare optimistic. We are assuming a tons1985 export of 130.000 and a5%growthrate. 

4.1.2 Molasses 

25.000 tons was exported in 1979 and a 1980 export of 35.000 tons isexpected. A 5% future growthrate is assured. 

4.1.3 Tea
 

Malawi tea industry is very well established in overseas markets anddispose of a cheap supply of labour. Difficult trar-port to ports ismentioned as a main draYback. 1980 production is estimated at 40.000tors and The Tea Association has given a forecast of 64.000 tons in1990. The corultants assune a 3%per year growth during the 1 990's. 

4.1.4 Tobacco
 

Appropriate soil, climate and labour resources make Malawi highly competitive in producing top quality tobacco for the world market. Wellestablished estates dominates and production expanded fram 10.C00 tonsto 40.000 tons from 1970 to 1980. The Tobacco Control Ccrrmission estimates an increase to 50.000 tons in 1990 which seems to be conservative.Scarcity of land may however limit expansion and the consultants haveadopted this forecast. 

4.1.5 Grtudnuzs
 

75% of groundnut production iLn 
 Malawi is consumed on the farms as animportan-, ingredient in the diet. Estimates of production was Made1969 and 1975 (200.000 intcns arx' 120.000 tons respectively). Marketedquantities and exports declined during the 1970's due to the price
policy which squeezed 
 the farmers between increasing input prices andinsufficient salesprice. Exports fromfell 36.000 tons 1972in to15.000 tons in 1977 and is estimated at 18.00 tons for 1980. There isat the present a greater overseas demand for Malawian groundnuts thanis currently being met. The consultants assune that the obviously damagJng price pclicy is changed by 1985 and that present higprices reduced. transportare Our forecast is based on a resumption of the 1972export level by that year and a 5%future growthrate. 

4.1.6 Maize 

This is by far -s:b.e Lt.ortant stableof all arabie land. 
food crop of Malawi covering 80/85% of prcduc-icn is consurked locallyIn on the fa.ns.1970 and 1975/76 droughts compelled Malawi to import maizea at high costand strategic reserve of 180.000 istcns now being established. Thedomestic consurtion requirements are aboutthe 1.4 mill tons per year ard1980 production level is estimated to about 1.5 ill tons ,leaving 
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100.C0 ons for :;tockbuilding. Maize acreage is difficult to increasedue to scarciti of 	az-abh,. ;and, but yields could 	be increased eonside -rablv (even tr,.pied frm"n 900 to 2.800 
]b per acre) by introduction ofhybrid maLze and 	 iIH(:s' L.;Cd uSc of frt:ilizers. Exports - when chey haveocurod - have b-ri In h, 30.000 

sent' 	 40.00 ton:; range. Considoring preprospects for international maize prices, MaLawi could be cope.titive and a considerable exporr is possibie. 

4.1.7 Other Agricultural Products
 

Efforts have been made 
 to diversify agricultural production. Macademianuts have been produced and exported with success, but 	an expansion will
take time as the 	 trees take 15-30 years to mature. Coffee, tea, seed, oiland beef are other possibilities. The present prodictivity of agricultureis very low. Considerable efforts are made to improve it, and much of -heproduction increase - maize and/or other products - may be exported.The 1980 estimates for export of "other products" - 87.000 tons - isincreasEd in our 	 7Drccast with IY/o per year to cover these possibilities. 

4.1.8 Coal
 

Investigations have been 
made on the prospects of utilizing the coaldeposits at Nga-:o. 	We have been informed, that these investigations have been negative., 

4.1.9 Pulp
 

The major pulp project in 
 the Viphya highlands of the Northern Regionii a combined forestry and mill project to produce 180.000 tons of bleached pulp for export. Planting started several years ago, and are currently averaging 6 .00Chectares per year. The first pulp from the mill atChirteche should 	be exported in 1982 with full production being reachedin 1985-86. The final decision on mill 	construction is not taken, but:
we assune that the project will be on schedule.
 

TABLE APPENDIX 1.4.1 
Forecast of Export fran Malawi 

I. 	C) tons
 

1980 i985 
 190 1,95 2000
 

Sugar-
 100 130 	 !65 210 270Molasses 
 35 45 
 55 70 90Tea 
 40 50 
 65 75 
 85
Tobacco 
 40 50 	 6S 
 75 85
Groundnuts 16 35 45 60 70Puip - C)0 	 180 180 180Other Pvoducts k7 120 1.95 310 500 

Total 30 530 	 770 980 1.280 
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4.2 Yzrmorts 

4.2.1 
Wheat and Cereals
 

Malawi is expected to have an export surplus of maize, but wheat and
other cereal products will probably have to be imported. A forecastmade early 1978 by Coopers & Lybrand for the pre-feasibilitv study ofthe Port of Beira indicated 100.00 tons for 1977 increasing to 150.000tons in 1992. The Malawi Railways,however,only carried 15.000 tons in
1979 and estimated 25.000 tons for 1980. We have used the latter figure
with a 5% growthrate per annum. 

4.2.2 Fertilizer
 

Malawi Railways have estimated an import of 150.000 tons of fertilizer
for 1980 which we have used as a starting point for our forecast. Coopers & Lybrand suggest a forecast factor of 7% per annun due to the anphasis on rural development and increased agricultural productivity.
We find this forecast factor reasonable,especially considering the fertilizer requirements of hybrid maize. A project of building a fertilizer factory based on local raw materials is discussed. It would reduce
or avoid fertilizer imports even if certain raw materials would have to beimported anyway. However, a decision has not been 
mace, and according
to our discussion with relevant Ministries in Ma-lawi,irplementation is doubtful 
the project 

. Our forecast assume 
that the plant is not
built before 19o and will have a capacity of 150.000 tons per year. 

4.2.3 Coal
 

1980 coal import is estLrrated at 80.000 tons. arecal We assuming that loproduction is not feasible and estimate a growthrate of 5% per 
year.
 

4.2.4 Petroleun Products
 

1980 import is estimated by Malawi Railways to 160.000 tons. The pulp
mill will need additional 15.000 tons from 1985 and a growthrate

5% for other purposes is asszned. 

of
 

4.2.5 Iron & Steel
 

Malawi Railways 1980 estimate is 25.000 tons and a 5% gowthrate is
 
used.
 

4.2.6 Other Imports
 

Malawi Railways 1980 estimate is 115.000 tons and a 5% growthrate is
 
also assumed here.
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TABLE APPENDIX 1. 4.2 

Forecast of Import to Malawi 

1. 000 tons 

1980 1985 1990 1995 2000
 
Wheat and Cereals 
 25 30 40 50 60Fertilizer 
 135 190 265 
 200 200
Coal 
 80 100 130 165
Petroleum products 160 215 

210 
275 345 440Iron&Steel 
 25 30 
 40 50
Other Products iI0 140 

60 
180 225 290
 

Total 
 535 705 930 1.035 1.260 

4.3 
 Origins and Destinations
 

4.3.1 Export
 

Nearly all Malawi 
 cxport is sold to cOcntries outside the regionand at the present cx orted via ,Moambique ports 80.CO tons via Na-cala and 240.000 ton-, via Beira is the Malawi Railway estinate for 1980.The main export cormodi ties sugar, tobacco and tea a !enostly exportproducts for all countries in the region (eycept Botswana) and Malawi produced them for the world market. Small amcunts of "other pztducts" arprobably exported to Zambia and Moqambique. 

4.3.2 import
 

Neither Wheat, Fertilizerr.PPetroleum 
 products - covering 601a of MalawirL-ports - areexpected to be exported from neighbour countries and willcontinue tc be irported via Morambique ports, probably Nacala whenrailway 1-. irmroved . At the present the
30000 tons of these productsare passing Beira and 200 .02) tons Coal isNacala. imported from Moatizein ',Iosmbique (30.000 tons) and via Beira (60.000 tons). All future coali. crt %willprobably cane from Moatize. Iron and Steel is imported viaBeia, but Zimbabwe may in the future deliver ingots, billets, bars, rods,sec:ions and wirewhile shr-ts and plates still have :o be imported franNacaia.'We assurne 70, frcmZimbabwe and 3C/ via Nacala. "Other goods" isant*cipat-.J to come partly fr-on ,lacala (70116), partly from neighbour countries. Our estimates aregiven in Table App. 1.4.3.The planned 'pulp prod .I-fIn wrill pnDbably be very cc-rpetiive in Znimbabweand Zambia and in Ylo:ambique

is 
uri.' this coun,.ry's own factory in Chimoioestablished. Zimbabwe is expec:vd -o impor 30.000 tons of pulp by1990 and Zambia cr;obably 15.000 -ons. 
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TABLE APPENDIX 1.4.3 
Forecast of Origins and Destinations 

in foreigp trade - Malawi 

1.000 tons 

Ccuntry of originO1.destination 11980Exp.-I=,.Total 199 2000Exo.-Iro.Total Exp.-Imp. Total 

Botswana 
 -
 - - 5 5 10 5 10Mogambique 155 65 70 30 150 180 50 250 300Zambia 
 5 10 15 30 20 
 50 50 30 
 80Zimbabwe 
 - 30 30 
 40 80 120 65 110 175
R.S.A. 
 IC 45 55 15 
25 40 20 
 30 50
OtheraCrtries 
 80 200 280 650 650 1300 1090 830 1920
via lqacala
Other countriez 220 300 

8012 
520 - - 

via Beira 
-

Total 320 650 970 770 930 1700 1280 1260 2540 
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5. MOrAMBIQU2 FOREIGN TRADE
 

5.1 Exort 

5.1.1 Sugar
 

The peak year of sugar production was 1972 with 324.000 tons. The last
three years production figures are far below,but have been increasing
158.000 toxns, 
190.000 tons and 212.000 tons. Exports for the same years
amounts to 37.0X 
tons, 25.000 toins and 118.000 tons leaving about
130.000 tons in average for daestic consumption or about 11 kg per inhabitaint.
 
1980 production (the season is finished) was about 225.000 tons, but the
export was only 80.000 tons, everything from the port of Beira.
The biggest of the 5 sugar mills 
- Mar-neu - had difficulties and noProduction in 1977 and in 1978, but is now working and could reach100.000 tans in 1985 and 125.000 tons in 1990. We assume a production
of 325.000 tons - corresponding to the peak in 1972 
- in 1985 and a 5%
grow hrate. Consumption is also assumed to grow with 5% per year. 

5.1.2 Molasses
 

Molasses export was 100.000 tons at the preliberation peak and was
65.000 tons in 1979. The output in tons is about 30/o of raw sugar product,6" and at the present everything is exported. A factory for cattlefeed is, however, planned and will use all Molasses as ra material..export is consequrently phased out betwee-i 1985 
The 

and 1990. 

5.1.3 Copra
 

Copra export which was at 48.000 tons in 1973 has dropped steadily and
was at 29.000 tons in 1979. Difficulties in the ccmmercialization of
agricultural products in the main producing area, Zarrbezia, seemsresponsible to befor much of the decline. Our forecast is that preliberation
levels will be reached by 1980 and a growthrate fzrcm then of 5% per year. 

5.1.4 Cotton
 

Peak production before liberation was 
144.000 tons in 1973 with an export of 51.000 tons. Production fell to 37.000 tons in 1976 further to
31.000 in 1979 with exports both year- about 16.000 tons. The big slump1973-1976 cane becaua;e cotton produc!ion previously had been forced on.he population. Severe flooding in Zambezi spoiled much o: 
 the harvestof 1977. The Cotton Institute is convinced that a target of 68.000 tons
will be reached. The targcc for 1985 is 200.000 tons. he installedpacity in the factories is 400.000 -ons, 
ca

and we have adopted the 1985:arget as production forcn,7a and furthermore assigned a growthrare of
5- per year 1985-20xC.
 
Present consumpt ion of cotton is about 40.000 tons leaving 25.CCO 
tcnsfor export in 1980. The impor 
of c'ot:on textiles is about 4.00C tons.
Assuning a strcng inrr-ease in consumption and a certain i-nport substituticn 'but no export of textiles) a growthrate of IN per year was estimated. Several new textiles factorie. are planned (one in each province)which should increase consunption mu<lh more and form the basis for tex.-.
es expor-s. These plans are no: included in 
our forecast.
 

i'.'. 
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Our assu1Putons will give the following pattern 
1980 1985 
 1990 1995 2000
Prmduction 
 65 200 255 325 415
CorLsur tion 
 40 65 100 170 
 270
Export 
 25 135 155 155 
 145
 

5.1.5 Tea
 

Tea production increased from 14.000 tons in 1976 to 17.000 tons in 1980
near the preliberation maximum of 19.000 tons. There are approved plans
fIr establishment of three new factories and new machinery in the existiJg factories by 1985, financed by the African Development Bank. Based
on these plans 1985 exports are estimated at 25.000 tons. A future growth
rate of 3% per year is assumed. 

5.1.6 Fruits
 
16.000 tons of citrus fruitwere exported in 1979 as comared with 12.C00 
tons in 1978 and 21.000 tons preliberatbon. The 1980 figure is estinatit 20.00 tons, half from Beira, half fr=Map-to. Areas are reported to beplanted ensuring an export of 30.000 tons in 1985. We assume that the export will grow with 5% per year.25.000 hectares in the Maputo -
Gaza area near the Limpopo river is prepared for banana plantations and target exports are 100.000and 400.000 tons in 1990. - tons in 1985The are supposed to be transported tothe por+- of Maputo in refrigerated containers and shipped to eastern
EurOPe. 'We find the targets to OPt'mistic and have estimated the figures to 50.000 tons in 1985 and 100.000 tons in 1990.
 

5.1.7 Cashew Nuts and Oil 

Exports of cashew nuts dropped fram 30.000 tons in 1973 to a level of17-18.000 to-s 1977-1979 and cashew oil from 15.000 
tons Dreliberation
to 6.LOO 1979. 1978 at:ons In storm destroyed a considerable parttrees. Weasste that the preliberation level will 
of the 

be ret 2hed in 1985 andallow a 3% yearly growth from then.
 

5.1.8 T'mber
 

127.000 tons of timber (including logs, sleepers for railways, planks
etc.) were exported in 1973, but exrorts fell after liberat.on andched a minimun of 20.000 reatons in 1979. During the first months of 1980,however, 15.000 tons were exported, and a total of 50.000 tons is probable for this year, most of it to R.S.A. Considerable increases in production a*e expected and our forecast is a resupt ion of preliberation cxportof 130 O) tons in 1985 and a 5%yearly growzhrate.
5.1.9 Pulp 

Corszuction of a pul.lpij at C iio has been decided upon and the treeswere planted 10 years ago. -The pulp exort is a-icipated to be 250.000 
tcr_ per year frcm 199D. 

http:liberat.on
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5.1.10 Signl And Si:nil flopn 

A 1973 export of 27.000 tons was reduced to 20.000 tons in 1979. The 
target for 1980 is also 20.000 tons and a 5% yearly growth is probable. 
5.1.11 Coal 

The reserves of coal at Moatize have been estimated at 400 mill tons,and still bigger reserves are identified in the area northwest of CaboraBassa. Production has fluctuated due to incidents as a serious accidentin 1977 and destruction of a railway bridge by military action from Rhcdesia in 1979. From May-June 1980 a monthly production of 40.000was achieved, and with sufficient supply of railway wagons 
tons 

the mine couldnow turn out about I mill tons per year. An agreement with the Germ-anDemocratic Republic for exploitation of coal include plans for a production of this size. If transport was available, a yearly production of10 mill tons could be exported. Reference is made to Chapter 3.3.Our forecast is a production of 2 mill tons and export of 1.4. mill tonsin 1985, 3.7 mill in 1990 and 10 mill tons export starting betw0 een 1990
and 1995. 

5.1.12 Oil Products 

Information fra Petrcmoc indicates an import of 700.000 tons of crude oilas a basis for a consumption of 150.000 tons petrol and an export of350.000 tons. Furthennore 200.000 tons of diesel oil is imported. Extension of the refinery in Matola will increase the capacity to 900.000 tonsof crude, and we assure, that this will cover increased consumption.export of 350.000 tons petrol and the import of 200.000 tons diesel is
The 

consequently expected to continue. 

5.1.13 Cnent
 

Cement productic. is expected to reach 370.000 tons in 1980 and 550.000tous in 1981. P, -vicus target figures were not reached, and export markets are not very pranising. However, 115.000 tons -onscement and 30.000clinrker will be exported in 1980 and a high growth is planned for 1981.We a&5ume an export of 200.000 tons from 1985 onwards. 

5.1.14 Other Agricultural Products 

-The Ministry of Agrlculcure has made forecasts for production andexport of Rice, Maize and Cassava. Several million tons are expectedincluding huge export figures. The following facts have influenced usnot to include these export forecasts. 

Maize
 
Statistics on maize production and consur~tion are extremely bad. There was no import in 1973 but 80.000 cons in 1978 and 117.000 tons in1979. A FAC miss-on visited the count:ry in Ju-ie 1980 and estimated the1980 impcrt needs to 265.000 tons due to drought in sev,.ral provinces.The domestic consurption is estizated at 450.0(0 -480.000 tons out ofwhich 140.000 tonsare used in industry for production of maize flourand anima. feedszuff. The actual import, however, seems to be limited.0 105.C0 tcns, so the FA0 estirmate was much exaggerated. 

I 
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Rice
 

Production of rice fell from 
I!0.000 tons (agriculturalto 60.C00 tons cerz-us of 1970)in 1976, 17.000 tons in 1977 and 53.000 tons1980 production is estimated in 1979. Theat 78.00 tons. T-'.ports for 1978 was102.000 tons, 1979 66.CCO tons and the FAC Special Report NO.tes the inr.or- need for 1980 6 estimaat 75.000 tonF. Actual imports are in the'r~e of 35-40.000 ton.CjliUc conditions have been extraorinary badwheat during tze 
for botn rice, maize andlast years. The flooding in -he southern1977 destroyed much of the harvEjt and droughts 

provinces in 
duced output consider-ably. Even 

in 1979 and 1980 have rewith normalbig export seems 
or very good conditions ato be difficult

We find, that 
Lo obtain during the next years.selfsufficiency in 1985 is a reasonablecertain export in guess and that athe raige of 100.0C to 200.000 tons may occur in the1990,s. 

Cassava
 

Cassava production is not 
reported but may be estimatedper year, at 2 mill tonsall of it consumed locally. ideds of exporting 2 mill1985 and 4 mill. tons tons inin 1990 are based on the fact that Cassavaused to production of Methanol. can beIf a cnn-siderablebe obtained excess production couldit would probably be advantageous 
into make this productionMoqambque. 

5.1.15 Other Products
 

Export statistics show 
an export of 200.0001979 (shrimps, tons of other products forvegetables, oil extracts, copracil
A forecast factor of 5% per year 

and riiany other products).
is used. 

TABLE APPMDIX 1.5.1 
1.00 tons Forecast of Export f-hm Moqambique 

1980 1985 1990 1995 
 2000
 
Sugar 
 80 160 200 260 330Molasses 60 100 -Copra 30 50 60 SOCotton 10025 135 155 
 155 145Tea 20 25 30 35Citru/s 4020 35 
 55 60
Bananas 80- 50 100 125Cashew nuts & oil i5025 45 
 50 60 70
Timber 
 50 130 165
Pulp 210 270
 

- 250 250
Sisal & Sisal Rope 20 25 
250 

30 35 40
Rice &Maize - - i o 150Cement & Clincr 200145 200 200 200 200O'.ner Products 2=O 320 400 620 660 
Tozal wihou: fuel 
 725 !275 1795 
 2240 2535
Coal 
 210 !.40 
 3730 :0165 10210
Oil 
 350 350 
 350 350 35
 
Total 
 1285 3025 
 5875 12755 :3095
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5.2 ID rts 

5.2.1 Wheat 

148.000 tons of wheat were imported in 1979 as coDared with 116.000 tonsin 1973. 1980 imports seem according to information from ports to beabout 100.0CC tons. The Government wishes
and anticipate to increase the 

to encourage wheat production
present pr-oduction of 2.000 tons to15.000 tons in 1985 and 30.000 tons in 1995. These targets are probablyOptimistic, but we assume that domestic productionincrease in consunption so we keep forecast 

will cover future 
constant at the present le

vel. 

5.2.2 Coal
 

Most 
 of the Moatize coal is exported, while coal corsumrption in theiEaputo area for the power station, the railways and the cement factory is covered by import from South Africa. The import was 243.000 tonsin 1973 but fell to an average of 150.000 tons 1976-1978. In 1979 itincreased to 180.00 tons and we assume a figure of 200.000 tons for1980 with increased transports and cement production. We think, however,that the import from 1985 will be switched from R.S.A. to Swaziland,where rich mines will be opened. 

5.2.3 
 Other Products
 

The three main ports are estimating a 1980 import of other productsthan cereal and coal of 530.00 tons, and 60.00 tons are probably imported from R.S.A., Swaziland and Malawi. The presentted. Considering the expected 
import is restric

increase in the standard of living ayearly growthrate of 12% is anticipated. With this increase the preliberatict, import will be reached in the late 1980's. 

TABLE APPENDIX 1.5.2 

Forecast of Imrport to Mocambique
1.0CC tons 

1980 1985 
 1990 1995 
 200 
Cereals 
 240 150 150 
 150 150
Coal 2CC 150 150 150 150
Other Products 590 1040 1830 2340 3100 

Total except oil 1030 1340 2130 
 2640 34C0
Crude oil 700 9CC 9CC 9001C0Diesel 200 200 2CO 20C 200 

Total 1920 2440 323C 3740 4500 

5.3 Orniins ad Des.',natiors 

Table 1.5.2 and 1.5.4 shows the estimates of present and uue orignsand des:1nazicnz. The distribution on ports is of course depending or. thefutu.re transport systcm, but is made under assurpticn of rehabiltaicr
of exs::.rg r'ailways and ports. Thesuned big coal export from Moatize is asto pass Btira mtL.l 1990. Then mosz of it is moved to Nacala, as 

http:exs::.rg
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Beira never wifl be able to receive ships of more than 70.C0 tons,and as a coal export of 10 mil'on tons per year will require bigge
ships. 

The present distrjibution on ports has bean estimated in collaboraticnwith port representatives, but a considerable mrgin of error exists. 

Our estimates of origins and destinations are given in table app.
1.5.3 and 1.5.4. 
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TARIhJ APPENDJX 

Fore,:Lnt. of "Orl't 1 Lr'(tfie 
Origin and de:stinatLon 

1.5.3 
by ('cnvvlLty. 
- Moc hbique 

Expor. 

Sugar 
1401 wI-.s 
(Cpo" 
Tun 

Il-ij 
(asl :w 
Timixcr. 
VuI) 

CCrkent 
Ce,"ea I s 

OLher 

Total wi [linut 

Coal 
Oil 

Total 

fuel 

1980 

-
-

5 

10 
b 

-

70 
-

5 

95 

350) 

445 

EINJoAPU. 
1990 2000 

30 60 
- -
10 20 

. 

110 210 
10 20 
1 40 

-
S i ;a20 

100 100 
100 200 

10 30 

415 680 

- -
350 350 

765 1030 

1980 

80 
60 
25 

. 

10 
-
-

-

45 

180 

400 

150 
-

550 

13EIRA 
1990 2000 

170 270 
- -

50 80 
-

. . 

15 20 
- -

100 180 
250 250 

70 70 

220 300 

875 1170 

3600 2000 
-

4475 3170 

-

NACALA 
1980 1990 2000 

. 
-
25 155 145 
20 30 40 

- -
20 40 50 

- - -
- 30

20 30 40 

- - -
-

50 75 135 

135 330 410 

- - 8000 

135 330 8410 

-

INLAND 
1980 1990 2000 

- -

- - -
- - _ 
- -

- -
- -

50 50 50 

- --250- - _ 

30 30 30 
- -

15 95 195 

95 175 275 

60 130 210 
- -

155 305 485 

1980 

80 
60 
30 
25 
20 

20 
25 
50 

20 

145 
-

250 

725 

210 
350 

1285 

TCITAl, 
1990 2000 

200 330 
2 3 

60 100 
155 145 
30 40 

155 230 
50 70 
165 270 

250 
30 40 

200 200 
100 200 

400 660 

1795 2535 

3730 10210 
350 350 

5875 13095 

---I20" 

fIrmort 

Ctn'eal 
oa I 

{I.he1i 

Oil 
ToL I;:x 

210 

1110 

900 

) 

80 

300 

1100 

1480 

80 

775 

1100 

1955 

-

310 

-

310 

40 

835 

-

175 

40 
..-

1000 

1040 

-

80 

80 

30 

200 

230 

30 

400 

430 

-

200 
60 

260 

-
150 
495 

-

645 

-
150 
925 

-

1075 

240 
200 
590 

900 

1930 

150 
150 

1830 

1100 

3230 

150 
150 

3100 
1100 

4500 
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TABLE APPENDIX 1.5.4
 

Forecast of Origins and Destinations 
in foreign -rade - Mc(ambique 

1.000 tons
 
Country of origin 
 1980 
 1990 
 2000
and destination 
 Exp.-Imp.-Total 
Exp.-Inp.-Total 
Exp.-Imp.-Total
 

Botswana 

- - - 10 5 15 15 10 25


Malawi 
 65 5 70 150 30 180 250 50 300
Swaziland 
 35 5 40 
 50 200 250 
 70 250 320
 
Zambia 
 5- 5 30 10 40 50 15 
 65

Zimbabwe 
 - - - 15 350 365 50 700 750
 
R.S.A. 
 50 250 300 
 50 50
Other ccozmtries 100 50 50 100
 

via cnto 
 445 1280 1725 765 1480 
 2245 1030 1955 
 2985
 
Other countries

via Beira 
 550 310 860 4475 875 5350 3170Other 10O 4210coun.tries
 

riaNaca.a 
 135 
 80 215 330 
 .230 460 8410 430 
8840
 

Tota 
 1285 1930 32!5 5875 3230 
 900513095 4500 17595
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6. 5WAZILAND 

6.1 Exort 

6.1.1 Tron Ore
 

More than 2 mi I1 toru per year 
were mined and exported throupe, the pcrtof Maputo 1973-1975. The mine is now empty and closed. Considerationgiven to the possibility of is
upgrading lower-grade iron ore reserves forpelletisLng, either for export or for internal consumption in a steelmill. There are considerable reserves of lower-grade ore, but no decision has been made and the project is not included in our forecast. 

6.1.2 Coal
 

Three firms have started mining or is 
 preparing mining activities withplans to mine at Icast 2 mill 

200.000 tons 

tons in 1985 and onwards. 1980 productionwas which were exported through the port of Maputo. 

6.1.3 Asbestos
 

Exports have 
 been in the range of 40.000 tons per year aand :-onstantexport of this magnitude is expected. 

6.1.4 Sugar
 

Export increa.rd from 170.0C tons in 
 1973 to 250.000 tons 
in 1980. A
new sugar -'!I with a capacity of 150.0C0 tons was opened in 1980 andw1 proluce 90.000 tons next year. Exports are expected to grow 3?o. per
year. 

6.1.5 Molasses 

100.000 tons of Molasses are exported through Maputo 1980 and the growth
rate follows sugar production with 3% per year. 

6.1.6 Citrus FruiL 

50.CC0 tons were cxporrcd during tho 197 0's and 60.000 tons in 1980.The National Dcvelopmcnt Plan expect an increase by 9-10 per year. Ourfor-ecast is more modest. 

6.1.7 
Other Productz
 

30, CC tons iL c!;timaed for 1980 and a ING grcwthrate is anticipated
for the 1980's. 

http:increa.rd
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i. 	CO :ors TABLE APPEDIX !.6.1
 

Forez:ast Of Export from Swaziland
 

1980 1985 1990 
 1995 2000
 

Asbestos 40 40 40 40 40
Sugar 	 250 275 
 300 325 350
Pull) 	 140 140 140 
 140 140
Molasses 110 125 150 170 200Citrus 
 60 75 90 
 100 120
Other Products 30 50 80 110 150
 

Total except coal r.-0 705 800 
 885 1000
Coal 200 i000 2000 2000 2000
 

Total 
 830 i705 2800 2885 3000 

6.2 Imocr
 

The 1980 im-port of about 70,CO0 tons is 
 expected to grow with 4% peryear. 

TABLE APPENIX i.J.2 

Foreca.i of Import to Swazilar, 

1980 1990 2000 

All ?.rocuc:S 700 30YOO 14CC 

6.3 Or- gins and Destina-,ics
 

Forecast of origins and destinaticrs is given in Table 1.6.3.
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TABLE APPENDIX. 1.6., 
L.0W) tons Forecast of Origins and Destinations in 

Foreign Trade - Swaziland 

1980 1990 2000 

Ex .- Irm.-Total Exr).-Irm.-TotaJ. ExD.-Imj-,.-Tctal 

Mo(ambique 5 35 40 200 50 250 250 70 
 320Zir.moabwe - - - - 50 50  100 2.0C
R.S.A. 95 650 745 IC 800 900 100 100C 1100Other thmoui 
 730 15 745 2500 100 2600 2650 
230 288C
 

Total C30 700 1530 2800 1000 3800 3000 1400 4400 
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7. TANZANTA 

Tanzania's totai export and inport are not referred to hcro, as they
have only litt.te relcvance to the projects.
The traffic through the port of Dar-Es-Salam was sae4hat over 2 mill.tons per year 1976-1979 but fell to 1.7 mill tons in 1979. This do notinclude oil for which the 7-mbian part is sent by pipeline. OtherZanbian transit goods amounted to 1.3 mill tons in 1976-1977 but wasreduced to 1 mill tons in 1978 and 800.000 tons in 1979. Forccastof this traffic is given in Chapter 8.
No forecast was made for T ,anzania'sdanestic traff'ic through 
the port.Only parts will use variouLs sectiorns of the Tazara Railway.Trade statistics show only negligible export and import between Tanzanma aid the other countraes of the region, and no transit traffic fronTanzania is using transport facilities of the neighbour cointries. Nolong term forecasts of production, consztLon, import and export ofTanzania were available. 
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8. ZAMBIA
 

8.I Exoort 

8.1.1 Copper
 

1972-78 production fluctuated between 650.000 tons and 710.000 tons per
year with 663.00 tons for 1978, 
 but fell to 585.000 tons in 1979. Thecapacity of existing mines is about 700.00 tons per year, but may decrease due to faling grade of ores processed. The present below-capacity production is explained by shortage of skilled labour and decreasing labourproductivity combined with very unstable copper prices and unreliable 
and expensive transport.
 
The mining companies suffered large losses in recent years and copper
prices were too tolow justify expensive development of new mines.
The present mines have a limited capacity, but sce snaller mines are
being developed in the present copperbelt. Exports for first 7of 1980 was sane 

the monthsat abont the level as 1979, Then 10% of the export 1was fromstocks. With present copper prices an export of 700.000 tons could be reached this year.
Long terin forecasrs dependon new mines. The proven reserves have for the
last ten years remained at a level corresponding to 20-25 years
traction at the cur:.nt of exrate. Considerable, but low grade, reserves areidentified in the Lunwana region in North-West Province. Development ofthese resources depends on 
future copper prices and future production

and transport costs. 
Coopers & Lybraid give the forecast shown in brackets in Table App.
.. 8.1. They as.su-%- that the mines in the Lumwana region will be establi
shed about year 20C0.
 
Higher copper prices and -Theaper transport may accelerate the development so that smaller mines in the erdstlng copperbelt more than conpensate for possible decline in the extraction of ciz'r't mines, and the Lutxwana mines may be opened nnich earlier.

The western world consumption of refined copper increased 
 from 5.4 milltons in 1976 to 7.3 mill tons orin 1979 with 8% per year. We assuming, that the Zambia production will grow with 4% per year 

are 
- which probably will. mean that the Zambian share of isthis markket dmlinishing 

8.1.2 Zink 

The production fel L fr n a !eve! of 56.000 tons in 1972-74 to about
40.CCO tons in 1975-79. The mine -
Broken Hill - has probably reserves
to about 1995 but other deposits have been identified.
 
Coopers & Lybrand as.- ume a costant fuCure production at the presentlevel lowof 40.OC tonis as shown in Table Appendix 1.3.1 . The ccnsul- "
 zants fird -- and are in agreement 
 with Contingency Planning Secretariatethat be--er tran.sport and constant sLu.plies of sinter and coke will induce more prcduct.'cn. Cur more coptmistic forecast is shown in Table App.
i.8.'..
 

8.1.3 Lead
 

Production feH t'crm a IfvcI of -'5.CO "ons per year 972-7-d -o about:2..C y(: - 1976-78. The mine- ner - -ro..ken Hillzi.k,reser'e- for mo.--
- has,like for

of -his n ad ohe deposits have been ider
tfied. 
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Coopers & Lybrand 
 ,n a ,onstant future production of 15.000 tonsper year. The consultants find that improved transport facilitieswill create economic opportunities to increase produLtion and areusing the more optimistic forecast shown in Table App. 1.8.1. 

8.1.4 Cobalt
 

Cobalt is an important soure of export earnings andto reach 6.000 tons per year in 
the output is exected a few years time. It is,however, exported by air due to security reasons 

dollars per ton. It is 
and to the high price of 50.000 USnot included In Table App. 1.8.1. 

8.1.5 Coal 

A considerable drop in coal production took placenearly I million tons per year the 
fran the 19,2 level ofto 1978-79 production about 600.000tons. The reason seems to be partly economic depression, whichthe domestic demand, partly the reduced

lack of transport,,which reducedmestic as well as the export sales, 
the do

partly the bad state of the mining
equipment.
 
The coal 
reserves in the Maamba region should be sufficient for 20-25
years production of about 800.000 - 1.000.000equipnent tons per year. Obsoleteis being replaced, financed by foreign aid.of 1.000. 000 tons A future productionp-r year is probable, which covers the damestic demandand leave an export surplus.which can be sold,if easy transport is available. Table App. 1.8.1 give the Cooper & Lybrand forecast and a more
optimistic forecast prepared by the consultants.
 

8.1.6 Cement 

The Chilanga Cement 
panded export 

Company exported small amounts previously but exto nearly 50.000 tons in 12 months 19078-79, half of it
to Malawi, the rest to other neighbouring countries.
 
Malawi and Tanzania, 
 the main present markets, will probably besufficient within selfthe next few years and prospects for the cementket in this region are dubious ..Angola 

mar
and Zaire have surplus capacityand Coopers & Lybrand forecast shown in Table App. 1.8:1 seems realistic. 

8.1.7 Maize 

Zambias marketed maize production fluctuated 1971-78 between 400.000tons and 750.000 tons but fell to 330.000 tons in 1979 due to badweather conditions, a price policy which influenced farmers shifttofrom maize to beef farming, and late delivery of fertilizer and seed.
300.00 tons of the country's requirements of about 630.000 tons of maize had to be imported placing considerable strain on the country's transport routes.
 
A considerable natural production potential 
and government effortspromote rural development indicates highn 

to 
a future growth rate for maize. Growing domestic requirements and substitution of present importwill Itmit export arid high production

ties on world markets. 
costs may reduce export possibili-

Coopers & Lybrand export forecast of 40.000 tonsper year 1980-2000 seems reasoriable. (Table App. 1.8.1) 
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8.1.8 Tobacco
 

Production has 
 been disappointing since the independenceabout 7.000 	 at the level oftons a year. In 1978 and in 1979 it felJ further to lessthan 4.000 tons and 5.000 tons respectively. The reasonsmall farners lack of skill, 	 is partly thepartly the price policy which is not encouraging production.
The efforts of the Tobacco Board of Zambia and a more encouraging price policy (which we assume) may increase production andis estimated in Table App. 	 export which1.8.1 (Corresponding to the Coopers & Lybrand
forecast). 

8.1.9 Other Agricultural Products
 

Cotton production declined during the 
1970's but recovered inreached 14.000 tons 	 1978 andin 1979. Beef production recently expandeddcnestic consunption. 	 to coverSugar production was Ureethan 	 times higher in 1979in 1971 reaching 100.000 tons with the camissioning 	of amill 	 new sugarat Nakambala. Oilseeds production has been fluctuating.
It is impossible to foresee which agricultural products will be produced for export during the 1980's and 1990's. However,agricultural potential 	 the considerableof Zambia, the efforts made by the Governentinterested organizations and 	 andthe assumed improvements in transport facilities, will without doubt encourage production and export of agricultural products for which 	 the regional
expect export 	

market will expand. Coopers & Lybrandan of 30.000 tons 1985in growing with 10% a year to127.000 tons in 2000 which seems realistic (Table App. 1.8.1). 

TABLE APPEDDIX 1.8.1
 
Forecast of export frcrn Zambia 
 1980-2000 

1.000 	 tons
 
1980 1985 
 1990 1995 2000 

Copper 850 1050 1250(Coopers & Lybrand) 
700 	 1500 

- (665) (675) (690) (700)Zirk 45 50 60(Coopers & Lybrand) 	 70 80 
- (40) (40) (40) (40)Lead 
 13 17 
 21 24
(Coopers & Lybrana) 	 27 
- (15) (15) (15) (15)Coal 

- 150 175 200(Coopers & Lybrand) 	 250 
- (25) (30) (35)Cement 	 (40)
50 60 35 15 10

Maize - 40 40 40 40Tobacco 
 5 8 
 i0 13 16
Owher Agriculm-ral 7 30 54 88 127
?:,_duc :s 
Total 1205 1145 1700 2050 
(Cooper's t Lybrand) (65,; (830) (:0is) (1262) (1477) 
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8.2 Import 

8.2.1 Wheat
 

Da estic consumption is estimazed to 130.000 
 - 140.000 tons a year, mostof which is imported. Local production will increase  partly frominternationally financed projects - but const*ption will also be higher.A slight reduction in import is forecast by Coopers & Lybrand and isused in Table App. 1.8.2. 

8.2.2 Other food, oils and fats
 

PFr'-sent import consists mostly 
of rice, barley, processed food and beve.ages, various animal and vegetable oils and fats fur human consumptionand industrial use. Efforts to increase domestic production may counterbalance increasing demand. The Coopers & Lybrand forecast of a limitedimport increase is used in Table App. 1.8.2. The considerable importmaize - hopefully not ofto be repeated - noaminates the 1980 figure. 

8.2.3 Crude materials
 

Present 
 import consi! ts mostly of timber, clays and chemicals for theminLng industry, -ubbe,-:, seeds and in the future substantial importsof bulk phosphate rock for the planned fertilizer factory in Kafue.In the 1990's local phosphate rock may be available reducing the importdemand. Coopers & Lybrand give the forecast shownWe are in Table App. 1.8.2.assuming hVgh mining and industrial activity and have increasedthe forecast with 25% as shown in the table. 

6.2.4 Mineral fuels
 

Crude oil is mainly imported through 
 the Tazama pipeline and we assumethat this line or supplementar-y lines will have sufficient capacity tocover this import in the future. Crude oil is therefore left out of theirrport statistics. Other mineral fuels include coke, lubricating andincdustrial oils and greases, waxes and gases. Coke Lmport fluctuatedbetween 160.000 tons and 84.000 tons in the 1970's, but with the assumed higher coal production from t-e Maamba Coal Mine, local coke product4on will probably cover most of the demand. Demands for other mineral fuels will increase with higher industrial activity. Our forecast
ollows Coopers & Lybrand forecast as shown in Table 
App. 1.8.2. 

8.2.5 Fertilizers
 

The optimal fertilizer requirements of Zambia are at the present esti,matedat 150.000  160.000 tons per year. The capacity of the N.C.Z.
factory is 50.000 tons but investments are made to expand it to 200.000
'ors. Coopers &Lybrand expect thac this targetgradually and that requirements will increase. 
will only be reached 
We are using their zorecasc 
in Table App. I.S.2. 

8.2.6 Other Cheiraisy 

Th.s g'oup includes acids and solvents, insec-.icides, paints, industrial
-=-otzds and prar-.aceu:i,-ai products. We believe thaz these importswi, increase wit-h a higher pcrcentage per year than the assumed 5-7%grrwzh in G.N.P. We assurne a l(Yl/ yearly growth in -he 1980's and a7 % growth in the 19 90-'s which a-e higher than the Coopers & Lybrandforecast (see Table App. 1.8.2) 
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8.2.7 Manufactures classified by materials
 
This r ,oupin-.1tx~ir p:qpr arid wood products-, iron andtyres and steel products.rubber product,, texties and iridu7r'ial fabri(-.,mixture of investment and is agoods and consuner goods. Sctmmay of the produc-tsbe locally produced but we a_-:rfoJ lowing the Coopers & Lybrand forecast (6% yearly growthrate).
 

8.2.8 Machinery, transport equipnent and other manufactures
 
!rrports under 
 these items have been reduced substantially under the later years' economic depression (110.000 tons in 1975, 67.000 tons in1977). The expected economic recovery will brirg the import back to previous levels. The import elasticity is probably higher than 1 and weforesee a growthrate of 10% per year for the 1980I!s and 7%in the 1990'slike the group mentioned under 8.2.6.
 

TABLE APPE1)IX 1.8.2 
Forecast of Import to Zambia 1980-2000
 

1.000 tons 

1980 1985 19o 
 1G95 
 2C0
 

Wheat 
 110 130 120 
 120 100
Other food, oils
and fats 
 155 60 65 70 75Crude materials 
 60 130 175 
 200
Mineral fuels 165
95 95 
 110 130
Fertilizers 160
.20 35 40 
 50 40
Other chemicals 
 50 
 80 130 180
(Coopers&Lybrand) 255
 
- (56) (75)Manufactures classi- (101) (135)
IS0 225 300 
 400 
 540


fied by materials
 
Machiner-y, transport

equipment and other 
 100 160 260 360 
 500
manufactures(Coopers & Lybrand) 
 - (124) (165) (221) (297)
 

Tota! 
 840 
 915 1200 1510 1835
 
(Coopers & Lybrand) 
 - (830) (1018) (1262) (1477)
 

8.3. 
 Origins and Destinations
 

8.3.1 Exports
 

Zambia Railways have powvided Lfor-tion or. all eports from Zambia
roure (road and rail) for the first 7 ymnths of 198b. More tan,9-Y -5the tc=.nage 4s czprer,
Zair-e and -CCO ltcrz 

zink and lead. Apart from 30.CO tors goizgfto -to
Mal.awi te rest Nas distributed
through Zimbabwe to iwth L
25% by road to D --

the port of Eas- London in R.S.A., 32% by rail andEs-Sa/laam. Rhodesian military destroyed a bridgeand ciosec "he Taz.-a lailway in January. This is the reason for the
high R.S.A. percen:age. For the 
last three mcn-.hs t1e R.S.A. 
transi
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was reduced to 18% while 53%and 29% was sent by andrail road respecti"ely to Dar-Es-Salaam. Assuning that the Tazara Railway and theDar-Es-Salaam will function better, nearly all Zqnbja export 
port of 

out of theregion will use this line in the 19801s. 

8.3.2 Imports 

A similar change in import routes has not taken place during May toJuly 1980. On the opposite, import fran or via Zimbabwe has increased
and was 55% of all imports.
This may indicate that Zimbabwe is starting a considerable export toZambia. Several of the Zambia import goods in the food sector, iron andsteel and many manufactured products are available in Zimbabwe. Weassuning that are20% of such products will be imported fro= Zirbabwe1980 increasing into 50% in 1990 and 2000. Mineral fuels, fertilizersand "other chemncals"are, however, not exported from any of teneighbour countries and Zambian are assumed to be imported via the Tazara Rail
way. 

TABLE APPENDIX 1.8.3
 

Forecast of Origins and Destinations 
in foreign trade - Zambia 

1.000 tons
 

Country of 
1990origin or 

1980 2000
Exp.-Im=.-Total Exo.-r.-To-tal Exp.-Imp.-Tot.
destination
 

Botswana 
ial awi 
oambique 

Zimbabwe 
Zaire 
R.S.A. 

Other countries 
via Dar-Es-Salaa, 

5 5 
10 5 
- 5 
- 1CC 
45 -
- 25 

600 350 

10 
15 
5 

100 
45 
25 

950 

20 
20 
10 
10 
20 
-

675 

.0 
30 
30 

400 
-
30 

350 

30 
50 
40 

410 
20 
30 

025 

30 
30 
15 
15 
30 
-

915 

15 45 
50 80 
50 65 

6CC 615 
- 30 
50 50 

535 1450 
Other countries
via Lobito - - - 390 350 950 1015 535 1550 
Other countrjes
wa R.S.A. 

6 3
160 350 510 . . . . 

Total 820 840 1660 1445 1200 2645 2050 1835 3885 
+) Via Beira 

Via R.S.A. 
tO 50 

150 300 
60 

450 
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9. ZIMBABWE 

9.1 Exoort 

9.1.1 Maize
 

The production fluctuated enormously during the later years from 60.000 
tons in 1973 to 1.700.000 torns in 1974 and 1.400.C00 tons in 1975 and 
1976. Domestic uonsumption requirements have been estimated at about
850.000 tons. Exports have consequently varied between zero and 850.0CO
 
tons (1974). 1979 was another bad harvest year and exports in the first 
6 months of 1980 amounted to 63.C00 tons.

Wide variations may be expected in export in the future. We assume that
the dezrease in oroduction which may follow the war conditions and theexodus of some european farmers will be recovered by 1985, and that a 5%
yearly increase will take place during the 1980's and 1990's. 

9.1.2 Raw Sugar
 

This export is expected to reach 130.000 tons in 1980 and 150.0C 
 tons
in 1981. Assuring sufficiently high price levels a future growthrate
of 5% per year is expected. 

9.1.3 Refined Sugazr
 

A yearly export of 25.000 tons to Botswana is expected to increase
 
sli gtly in the fur'e. 

9.1.4 Other Food
 

This group ]ncludes meat. 
 animal feed, wheat, tea and coffee. 54.000
 
tons of these products were exported during 'he first 6 months of 1980

and a total of 10C.0CO tons is expected. We assume a future growthrate

of 5%per year.
 

9.1.5 Tobacco
 

Preducticn averaged 310.000 tons per year during 1961-1965 with a do
meraic ccnstrz-t-on of 10-L5.0Z0 tons. 
It fell during the 1970's but is
 
now at a leve, of about 100.000 tons with an export of 40.000 tons in

:he firsz half of 1980. Our forecast is a growthrate of 5% per year from
 
a. expcrt figure of 80.000 tons in 1980.
 

9.1.1 Cotton Lint
 

Producticn has been growing fran 35.0C0 
 -ons in 1973 to about 55.0C0
 
tons in 1980 with domestic consunprn of about 10.000 tons. A I1No
growthrate is probablc during 1981 and 1982 with a 3% yearly growzh on
warnds. 

9.1.7 Asbestos 

This product.icn was- at a of tons per year butI/0cl :65.0CO "973-1975 
exports reachcd I13.COO -.nn.,; in the first half of 1980. An expor, of2SC.CC :=:-...r 9C g',-:ing -o 2C0.0CC -,=.! in 1982 is expected. 1- is 
however L.mrobablc that future grow:n will -ake place. 
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9.1.8 

Other crude materials 

This group include cattle hides, timber, railway sleepers and several
minor items. About 15.000 tons were exported in the first hajf of 1980 
and a 5% growth rate is assuned. 

9.1.9 Ore and Scrap Metal 

An export value of 10.000 dollars probably corresponding to at least
50.000 	tons were exported during 6 months of 1980. A constant export of
100.000 tons per year is our forecast. 

9.1.10 Copper
 

Two copper mines closed during the 
1970's 	and yearly production fell 
fron 72.00C tons to 30.00 tons. Export 	in 6 months of 1980 amounted
to 12.000 tons and is expected to reach 30.000 tors in the whole of
 
1981. No further increase is forecast.
 

9.1.11 	 Nickel 

8.000 tons was exported in 6 months of 1980 and no increase is likely. 

9.1.12 Ferro-Alloys
 

Production 
 rose from 250. COO tons in 1965 to 300.000 tons in 1975.
175.000 tons was exported in the first half of 1980 and a 4% growth
 
rate is expected.
 

9.1.13 	Steel ingots, billets, etc.
 

Earlier export, of chrcae ore (300.000 tons per year in the 1970's) has
stopped. Chrome is now extracted and used in donestic production. Ex
port of steel products reached 300.C00 tons in 6 months of 1980 but is 
not expected to grow as increased production probably will be counter
balanced by increased domestic consunption.
 

9.1.14 Steel wire 

Present expor-, at the of tons is to growlevel 20.000 per year expected 
with 5% per annun. 

9.1.15 	Cement 

25.CO tons was exported in 6 months of 1980 to Botswana. A constant 
export of 50.0C0 tons per year is probable. 

9.1.216 	 Other manufactured goods, classified by material, include tex
z.Je yarn and fabrics, leather manufac-ur-es, wooden products, 
paper manufac -ures and sundry metal products 

First half of 1980 - export is estimated at 15.000 tons and a 5% growth
raze is foreseen. 
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9.1.17 Machinery, transport and electrical equipment and mis:e1laneous 

manufactured articles 
The eport of articles witlin this mixed group is estimted at 5.0CC 
ton-s for 6 months of 1980 with a gowth rate of 57 per year. 
9.1.18 Coal and Coke 

As mentioned -*in Cnapter 3 , nearly unlmJited resourrces of coalare identified in western and north-western Zimbabwe, The forecasts shcwnin Table App. 1.9.1 are given by the Ministry of Mines in Salisbu-. Itwas indicated that figures for the 1990's may be still higher, depending
on transport possibilities.
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TABLE APPFNDIX 1.9.1 

For,'r-, of Export fror Zimbabwe 

1. 000 tons 

Maize 
Raw Sugar 

Refined Sugar 

Other Food 
Tobacco 

Cotton Lint 

Asbestos 
Ores, Scrap Metal, etc. 
Other Crude Materials 
Copper 

Nickel 

Ferro Alloys 
Ingots, Billets, Bars

Rods, Sections of Steel 
Steel Wire 

Cement 


1980 1985 1990 1995 2000
 

.120 500 640 820 1200 
130 180 
 230 270 
 310
 
25 28 
 34 40 
 45
 
10C 128 
 160 210 
 265
 
80 100 130 165 
 210
 
45 
 60 70 80 90 

280 300 300 300 300
100 100 100 100 100 
30 38 50 62 80 
24 30 30 
 30 30
 
16 16 16 16 16
 

340 410 500 610 750 

600 600 600 600 600 
20 24 33 44 50
 
50 50 50 50 50
 

Other manufacturied Goods 30 38 50 62 80
classified by Material
 
Marhinery and mi~cella-

necus
 

Total 


Coal 

Coke 


10 13 
 17 21 
 24
 

200)0 2615 3010 
 3480 4200
 

250 5000 10000 I0000 10000 
120 150 200 250 300 

Total 
 2370 7765 
 13210 13730 14500
 

9.2 Irror,: 

9.2.1 Food, Beverages and Tobacco 

Zimbabwe is selfsufficicnt or exporter in most of this ccmodi-y group.1980-import is estimated on the basis of "theimport value for 6 monthsto 20.000 tons. The assu-ned growthrat. is 5% per year in the 1980's and
30 in the 1990's. 

9.2.2 Crudc material except fue) 

On the basis of 6 months import value the following quantity estimate 
wa. mace for 29 : 
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(Iud(' ,uid 2ynthetjc rubbvr, 50.000 tons
Wood Wnd Pulp "0.000 tons
Synthetic ['ibrtusSalt 15.000 tors45.000 tons.
 
Sulphur 

45.000 tonsOthers 

15.00 tons
 

Total 

150.OCO tonsIndustrial productior is expected to revive and a gro,thjrate of 8% wasapplied for 1981 and 1982, 5% 1983-1990 and 3% 1991-2C0O. 

9.2.3 Lubricating Oil, Asphalt
 

1980 estimate: 40.000 tons. Forecast as 9.2.1. 
9.2.4 Anira and Vegetable oils and fats (mostly tallow) 
1980 estimate:15.000 torLs. 
Forecast as 9.2.1.
 
9.2.5 Urea, Nitate, Potassium Sulphate, Nuriate of Potash
 
These materials for fertilizer production will court for about 70.000
tons in 1980 imports. A hiigh growthrate (8% per year) is expectedthe next 10 years, 5% per year in the 1990's. 

for 

9.2.6 Ammonium Anyhydrous 

The expected 1.980 i'rport of 20.000 tons wil probably remain unchangedin the future. 

9.2.7 Socdm 
Carbona te, Sodium Hyd-oxide, Arrrrniut 
 Sulphate
 
The 1980 import of about 40.000 
 tons is expected to grow with a rate

of 4% per year. 

9.2.8 
Other Che.,nicals
 

'his includes dye-, pharraceutical preparaticns, explosives, plasticMa.erials, insecticides, etc.The 100.000 tons 1980 import is expected to grow With 5% per year in the1980's and 2% in the 1990's.
 

9.2.9 
>tn and Steel Plates and Sheets
 
Zimbabwe does rct produce these plates and sheezs and imported durIng the
first 6 ,mcnthsof 1.980 about 50.000 tons. The same 
9rowzhrate as in 9.2.8's used.
 

9.2.10 Paper
 

.980 es:J.,a-.: 15.0CC tons. Forcas: as 9.2.1 



9.2.11 Other manufactured Goods 

1980 estimate: 85.000 Forecasttor.s. 
 as 9.2.1 

9.2.12 Machinery, Miscellaneous 

1960 estimate: 100.000 tons. Forecast as 9.2.1 

TABLE APPENDIX 1.9.21.0oo tons
 

Forecast of Import to Zimbabwe 

1980 1985 
 1990 

Food, Beverage 
 20 25 35 

Crude Materials
 
except fuel 
 160 215 275

Lubricants, Asphalt 
 40 50 65Animal and Vegetable 
Oil and Fats 15 20 25 
Urea, Nitrate, F'otassiLrM
Sulphate, Nuriare of 70 100 150 
Po'a"Sh
Anrncniun Anyhydrous 20 20 20 
SodiuLn Carbonate, Sodirm
Hydroxide, Amcr.ujn Sul- 40 45 55 
phate
Uther Chemicals 100 125 165 
iron & Steel Plates
and heets 
Paper 
Other manufactured Goods,
classified by material 
Machinery, Misce!lancous 

100 
15 

8b 
100 

125 
20 

1I0 

125 

165 
25 

140 
165 

Total without petroleun

products 
 765 980 
 1285
Petroleun Products 
 700 900 
 1140 


Total 
 1465 1880 2425 


1995 


40 


320 

75 


30 

200 


20 


60 


190 


190 
30 


160 

190 


1505 

1320 


2825 


2000 

45
 

370
 
90
 

35 

250
 

20
 

65
 

220
 

220 
30
 

185
 

220
 

1750
 
1530
 

3280
 



9.3 Origins and. Destinations 

Figxes for the firs- 6 months of 1980 were obtained4 for Zimbabwean foreir7ntrade by carmodi-y gnours but not by origin and estination.Previous figure" are of lite vaJuc. Table App. 1.9.3 give our esi.matesof Present and futurc distribution, assuming that Moambioue railw-avsand ports are upgraded and well fuictioning within a few years.Tne distrlibution of 1980 imports and expor s between Mogambicue routesR.S.A. routes is not andknown and we have very little basis for our guess. 

TABLE APPENDIX 1.9.3 
Forecast of Origins and Destinations in 

f'oreign trade - Zimbabwe 

1.000 tons 

Country of 1980 1990 
 200
Ori gin and
 
Destination 
 E .- Imn.Total Exp. - Im.-Total ExD.-Imo.-Total 

Botswana 
Malawi 
Moambique 
R.S.A. 
Swaziland 
ZarbiaOthers 

150 
30 
-

110 
-
00 

5 
-

-

110 
-
-

155 
30 
-

220 
-
100 

265 
80 

350 
50 
50 

403 

10 
40 
15 
50 
-
10 

275 
120 
365 
100 
50 

410 

430 
110 
700 

3C 
100 
600 

20 
65 
50 
50 
-
15 

450 
175 
750 
100 
100 
615 

v-a ercs 
Others 

e 480 350 830 12015 2300 14315 12510 3080 15590 
via R.S.A. 1500 1000 25Cc - - - - - -

Tocal 2370 1465 3835 12210 2425 15635 14500 3280 17750 
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APPENDIX 2. 3I3LIOGRAFHY 

REGIONAL: 	 U5.=."i IATIONS TRANSPORT AND 
CCUNUCATIONS DECADE FOR 
AFRICA, 1978-1988 

ANGOLA: 	 Informaglo Econ6mica 1978 

Africa Pilot Volume II 1977 


Estudo da Estrada de Ferro de 
Benguela, Final Report March 
1979 

BOTSWANA: 	 Prefeasibility Study on Trans-
Kalahari Transport Route 

LESOTHO: 	 Second five year Development
 

Plan 

Third Plan preview 1979 
Lesotho Transportation Study 

MALAWI: 	 Blantyre-Mwanza4ogambique 
border road economic study 

LakE Malawi and Upper Shire 
transportation project 

Maps :llustrating Development 
Projects 1978/79-1980/81 

MOQABIQUE: 	 Nation.al Transport Survey 

Follow up on National Trans-
port Survey 

Africa Pilot Volume !I! 1967 

Port of Beira. Prefeasibility 
Study June 1978 
Plano Director do Porto de 
Nacala 

Plan.o de Desenvolvimento 

Estudos referentes ao Rio 

Zambezi 

UN11.M NATIONS 

Minist~rio do Plano 
Hydrographer of the Navy 
England
 

Henderson, Hughes & Busby, 
London 

Bertlin & Partners 1979
 
and Coopers & Lybrand
 

Dorsch Consultants May 1980 

Hoff & Overgaarl 1980 

Kampsax 1968 

Ministry of Works and
 
Supplies
 

Viak and Hoff & Overgaard 
1978 
Viak and Hoff & Overg-aard 
Aug. 1980 

Hydrographer of the Navy 
England 
Bertlin & Partners and 
Coopers & Lybrand 
Direcrao Nacional dos 
Portos 

Comissao Nacional do
 
Piano 

http:Nation.al
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SWAZILAND: T-ird National Dnvclopment Plan 
Ministry of Works, Power and 
Communications, Annual Report 

TANZANIA: Outline of a 
for Tanzania 

road transport 

March 1980 
Plan Ministry of Works 

ZAMBIA: Zambia Coastal Links Transport Coopers & Lybrand 
Study 
Zambia-Angola Road Study 
Third National Development Plan 

June 1980 
Hoff & Overgaard 1979 
Office of the President 

Report 1979 

National Commission for
Development Planning 
Bank of Zambia 

Report on study of Bottlenecks
impeding Railway Transport inthe Zambia to Dar-es-Salam Corridor, May 1980 UTDP/tiNCTAD 

ZlIBABWE: Proposals for a five-year Program
of Development in the Public Sector 

Ministry of Finance 
JAN 1979 

Coal Reserves of Rhodesia Geological Surey 
Deparzment, Salisbury 
FEY 1980 


