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The STUDY OF QUTFLGW ALTﬁRHﬁTIUES for_the Mucanha/Vazi

coal production carried out by the Empresa Brasileira de Pianeja-

mento de Transportes - GEIPLD, comprises activity 9 (nine) ans
prescribked in the contract signed in Vienna on January 12, 1982,
between the Secretary of Coal and H}erCu ~son {GSECHI) of the PO
pular Repubizic of Mozamhicue and the LHWWH"HLL de Peogouisa de Re -
cursos Minerais - CPRM from the Federatiive Repubiic of Brazil.

The STUDY, at a pre-feasibility level was officially
started on August 15, 1982, although GEIPCT has advanced the phase
for surveying existing data to ensure the gathering of the  wholr

fravailable information concerned to the project.
- .
Fully conscious of the importaﬂce of the'projec“ for

Mozambigue, GEIPOT has doveloped an additional e

£
limited bv budget and timing constxal b aimen 2t reducing to ;
s 3

miniman the error bhasnis normalliy acce epted in a pre-f asibpility 1z
vel shuly 50 &S ¢ pake  posiible o cracliusivae indication of theo
moSt ool taiical route ap o Uranspo o oavioh =1+ aynative for thz  coal
cutilow frem the Xuchmha/V 71l mirs W2 a Soo pPCrt on MOZamDlgue
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9.1 INTRODUCTION

The stuay of culflow alternatives fcr the coal production

in the Mucanha/Vuzl Region comprises activity 9 (nine) as - estab
lished in the c@mﬂﬁﬂtsﬂgnmﬂ in Vienna on January 1Z, 1982, beltween
the Popular Republic of Mozambigue through the Cabinet of the Sta
te Secretvary for Coal and Hvdrocarbon - GSECHI and the Companhia
de Pesguisa de Recursaé_Minerais - CPRH.

&

The sktudy above, carried out by the Empresa Brasileira

de_PlaFejamento de Transportes - GEIPOT was officialy started C1l
August 15, 1982, obeyving the terms established by the contract
between GSECHY and CPRM, ”ﬁowever, the phase for - surveying exis
ting data and informations was advanced,lstarting on Mav, 1982,due
o the following reasons: o

@ Iha existence of studies fon the Mozarmbioue trangport systenn  in  a

greater number than thos2 initially known by GEIPDY, - enlarying
from Ifcur t0 eignt the possikle alternatives fox the coal proguc
tion outflow from the Mucanha/Vuzi region;

@ the confimmation that the existing studies did not permit  .com-

pariscn Oof a greater amount of informaticn since they were caxr
ried ocut fox different. vears and chkjectives during a psricd o
“economical and political change that followed dMozambigue's indé-

pendence on June 25, 1%75. It was considered essential to ‘develop
an additiorial €ffeort for enlarging the survey for current data and
information, not initially fores=zen. These information are disper

sed among the Mozambigue official organisims and takes a lont tiane

o coLient.,

ev  finally, in oraQr Lo ensur

—---. - L] -: b | "':|--| -':| [ LT L . ] 11 - = .\-_
tion studies in Leocamizeyr, 196H 7
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the conclusion by CPRM of the expioratory program and most of Sam
ple analysis and tests. Such an advance Irom the schedule pre

viously proposed, aimed at $he execution of the "Technical and Eco
nomical Feasibility: Study" for the caal explbitation in the Mucanha /
Vuzli Region, under COBRAPRI responsability, in a

ble with the requirements for the peginning of the second phase of .

the Mucanha/Vuzi program JatEl ln

schedule compati

L3283, if feasibility is confirmad,
in ordar to attend to the'roﬁhmmlque Govcrnment 5 oObjectives

of initiating the Mucarha/Vizi coal production later in 199(0.

It must be remarked that the level of the data and

infor
mations gathered in Mozambigue assutred a high degree of

reiiabili
€y to the analysis pPrfOLMEd and allowed selection for the most

mical . transportation alternatlve for the coal outflow from the
nha/Vuzi Region.

econc

Muca

Based on the reliability granhed by the existing
informations and on the coal producti

On goals ofrthe government of
Mozambique, indicated in the

Prosgective Indicative Plan - PPI,GET

PCT sonsidercd essential to texecute the basgic ngineering de ‘J_cj;n

and equipment. specification no later than 1983, to allow detaili

the engineering design and start the services later in 1984, thus

making it pos 51b¢e to complete ihe construction between 1988 ana
;,...
1290, | ’

_ : B

L
or this, it will be necessary to start the
befora June 1983, naving in mindg

carxilied out,which will

second phaseo
the extensive field survey to be

have to be completed before the rainfall’ sen

son which starts in Nove mber/December, otherwise the field sSurveys

w11L be subject to a pgraJyZHtlmn during the following months up

- o March/April,die o proolens of access’ to the areas, with Ln“?etdlng Sosts.

e

F

The proposed program for the sccond phase will thus dif

ul
-5

fter from the preceding cne submitted to CPEC FUND since the prell
minary engincering design will no longer be executed in the SECONy

phase. The third phase - pasic enginﬁering design - will ke

Avan
ced by one vear since GEIPOT hag

considered the costs  unjustifiable
and the oue vear fu;ay in the erecution of the
ring desioan

w

preiminary engince
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- 9.7? PHYSTCAL AND GECGRAPHICAL ASPECTS
o 7 1 Gecgraphical Possiacn

The Popular Republic of MOZuﬁbleE, which got independen
ce on June 25, 1975, nine months aftar the agreement signed  with

Portugal in September 1974, is situated in the southeastern coast

of the African Continent, between the parallels of 109 27' and 26¢

52" of latitude south and be+“a¢r the meridians of 309 127 and 40¢

51Y of longitude east.

With 2,470 km of eaﬂtern_coaét in the Indian Ocean Aana
4,330 km of land boundary, the Popular Republic of Mozambique's ter
ritory has a total area of 798,380 kmz, of which about 13,000_km2
18 covered'by wéter.

The territory of the Popular chunllc of Mozambigue bor
ders on the north w1th the Republic of Tanzania and in the west
(and from north to JOuLh] with the Malawi, Zambia, Zimbabwe, Scuth
Arica (Transvaal Province) and the kingdom of Swazinland. To +the
south, Mczambique borders with thé'prbviﬂce'of Natal in S$South Afri

ca {(Ficure %.2.1).

9.2.2  Geckogical and CQGMDﬁﬁhﬂQOQAQTL Aspects L7

The ceoLoglcal structure of Mozambigue is composed main
ly ¢f crystalline scil {about 2/3 of its territory) disturbed by

tectonics movements, eruptive actions and sedimentation,

In a broad view, the geomorphological characteristics
are similar to most of the otber Southern Africa countries, cha-
racterized by & conitral plateau ending in an eéescarmment from wiich
1t steps down up to the litoral plain. About 44% of the Mozambi -~
can terzitory is occupied by literial plaing, with the greatest
exient in the scuithern hall of thae country. in theoa lito-

) YT . - : - T . BT . [ 4 . ., f:"lh - - . - oy . ': P 1 ' -
(L} Waticonal Plan Comumission —~ Stabistical In

r i~ A S |
QIO LLONS 1080,/8]
Moszamihi G | | 5
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ral plains altitudes do not exceed 200 meters, (Pig. 9.2.2).

The plateau zones gppear to the greatest extent 1inthe north
and center of the country where altitudes vary bBetween 200 to-
1,000 meters. ‘

The mountainous - zones with altitudes over 1,000 meters
occupy about 13% of the territory, occurring in smaliler areas of

-
k]

the Niassa, Nampula, Zambezia, Tete and Manica Previnces.
The main mountainous formations are:

'—- The Limbombos series, which goes for 3800 km from the southern

border in the south-north direction up to the Pafuri Region.

- The Manica Scarp, which extends to the north until.-the Zambeze R1
ver and to south, until the Pingue and Buzi Rivers, continulng

westwards up to Zimbabwe.

Highest point : Fount Binca with 2,436 meters.

/
~ The Maravia--Angonia Plateau, close to the Malawi and Zawdia bor

!

Highest point : Mount Domue with Z,096 meters.
-~ _The Chine-Nam(li series, in the Zambesia and Nampula (Ribaué
25

‘district) provinces.

Highest point : Mount Namuli - with 2,419 meters.

. The Maniamba-Amaramba series, cloce to the Niassa lake and Ama
ramoa Region. - | ' .
Highest peoint @ the Jecl elevations with 1,836 metexs,
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9.2.3 Hydrogiaphy
Because of topography arrangements, Mozambigue . Rivers

runs from west to east, toward to the Indian Cosan . By their impor-

tance ‘and extension, the main rivers of Mozambigque are:

- Rowvumma River - which defines a natural border between the Popu-

laxr Republic of Mcozambigque and the United Republic of Tanzania.

- Messalo River - which has its origin in the Niassa province nd

crosses ali the way through the Cabo Delgadc province.

~ Luric River - 1,100 km in length, forms the border between the
Niassa anad Nampula provinces, as well as betweaen Cabo Delgado

and Nampula. -

-~ Ligonha River - which forms the border between the Zambezia and

Nampula provinces.
-~ Zambeze River - has its origin in Zambia, close to the Zalre and
Angola . border, crosses parts of the Angola territory and the Ion

bia territory forming the border between Zambia ang Zimbabwe where

is located the Caribha hvdroelectric power station and finally - it
enters the Mozambigue territory and runs for about 850 km up to
the Idian Ocean scouth of Chinde. On this part ©of the river 1is 1o

cated the Cahora BRBassa hydroeletric power station, one of the Diyg
gest in the African Continent.

———r

-~ Pungue River -~ has its origin in Zimbakwe and ends at tha Beira

estuary.

~ Buzi Kiver -~ which also has its origin in Zimbabwe and ends close

~to Pungue River. Its principal tributary is the Revus River oFs!

which 1s located the Chicamba power station.

- Save Rivery - which also has its origin in Zimbabue and makes &
natural boundrry between Manica and Sofala provincas on tha

northq and the Gaza and Inhambane on the south.
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—~ Limpopo River - has its origin in South Africa, close to Johan

nesburg and ends close to the city of Xai-Xai.

- Incomati River - has its oxigin in South Africa (Transvaal pro

--

vince), crosses Swaziland territory and ends at the Maputo Bavy.

"

~ Maputoc River - .has its origin in Swaziland and ends at the Ma

puto Bay.

¢,2.4 Cliomatle

The Popular Republic of Mozambigque llag: | g  tropical
climate on the whole with small differences due to varia

iy

tions in alﬁitudeland the warm stream in the Mozambigue Channel,
thé'last one responsible for its coastal climate. Besides  those
awxxia the climate of Mozambigue 4is also influenced by factors 1i
ke the equatorial low pressure zones and the trOpical anticiclone
which causes the warm climate. the continental depressions from
thermal origin wﬂﬂcheamaresponsibie for the dréught wéather pmﬁﬂds
and the polar fronts which give origiﬂ‘to the cool weather in the

. : G 1o
sovthern part of the country. The weather in Mozambigue: (Figurc 2. %) _

may ‘be classified as:

~ The Tropicali Rainv Weather, which is dominant in the northern

half, in the ntral part and aiso in the ;GLrhern coag
tal part of the country, charaatPleau Ly a rainrall _f weather

HEE

lasting longer than the drought westher period.

A

e
—~ The Tropical Drought Weather, which is dominant in the southern
half of - the + country and in the upper Zambeze vallev in -

Mozambigue, which 18 characterized by a drought weather lasting

longer than the rainfall weather pcr'“

~ The Tropical Weather ©f Altitude, vhich is characteristic of

the
meunktainecus z2conos . less warm than the tyrowical cirought weaih
er and with higher rainfall indicatcrs than the previous one.
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5 Vegetalion
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The Popular Repuklic of dMozambigue shows three rnain

2es of vegetation:

The Mixed ThizKet Forest -~ which cocupic

ies a swmall portion of
the Mozambilgue territory, speciaily in the nountainous areas
i and Cabo Dalgado Pro

cf the Sofala, :Mdanica, Zambezia, Nampula
\Y

Open lorests.

savanna.

The open forests and the savanna accounts for about 2/3

of the Mozambigue territory.
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- SOCTO-ECONOMICAL ASFECTS ..
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- Zampeeia Province: Gurue, Alto Molocues, Namarroi, Lile’, Milange

lad
i .

3 SOCTIO-ECONOMTICAL ASPECTS
9.5.1 Admindstnative DAvdLsLons

The Popular Republic of Mozambique is divided into 10

(ten) prowinces,each one subdivided Into districts accounting

for
a total cof 105 districts.

The provinces and wespectives districts are, from North
to Soutn, the following:

- Cabo Delgade Province: Palma, Mocimboa da Praia , Mueda, Macomilia,:’
Ibo, Quissanga, Meluco, Ancuabe, Pemba, Montepuez, Mecufi, Chiu

re, Namunhc.

- Niassa Province: Mecula, Sanga, Lago, Mavago, Marrupa, Majune,
Maua, Mandimba, Amaramba, Mecanhelas.

— MNampula Province: Erati, Memba, Mecuburi, Minguri, Nacala, Mue
cate, Ribaué{ Malema, Nampula, Mossuril, Meconta Mozambique, Nam

r
;I.
pula, Hurrupals, Mogincual, Mogovolas, Angoche, Mowa.

- late Province: Angonia, Chiuta, Macanga, Maravia, Zusno, Calhiora

Basga, Magod, Moatirze, lete, Mutarara.

- F

Gile, Lugela, Mocuka, Pebane, Manganja da Costa, Morrumbala, Nz

macuxra, Quelimane, Mopdia, Chinde.

- Manlca Province: .Tambara, Guro, Barue, Manicaz, Chimoio, Sussun

- " ¥ g
denga, Mossurize.

~ Sofala Province: Chembe, Caia, Maryomeu, Inhaninca, Goronaoss,
ponde, Beira, Buzi, Chibabava.

—-:,l JFm

i

- Gaza Province: Chicualacuzla, Massingir, Lanrigads ,Limnopo, Chi

buto, Manjacaze, Bilene, Gazsx.
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- Inhambanc Province: - Govuro, Vilanculosg, Massinga, Morrumbene,
Max jute , liomoine, Inhambane, Panda, Inharrime, %avala.
- Maputo Prevince: Magude, Manhica, Moamba, Marracuene, Matola,
.

Cicdade de Maputo, Namaacha, Matutulne.

The urban agglomeration with citv ordinance and its jsle)w]b!

lations (august, 1980}, are:

~  Maputo (755,300 inhabkitants) - =
~ Belra (228,783 inhabitants)

- Eamﬁular{lSE,OQS inhabitants)

- .Naéala { 85,211 inhabitants)

—~  Chimoio 70L851 inhabitants)

~ Inhambane (61,261 inhabitants)

-~  QPuelimane {60,402 inhabitants)
- Tete (48,?18 inhabitants)

- Xai-Xal (45,206 inhabitants)
-  Pemba (42 627 inhabitants)

~ Lichinga (39, l?l lﬂﬂﬁbltﬁﬁtS)

-  Chokwe {13,195 lﬁhﬂﬁitaﬂ;b

» DEMOGRAPHTCAL snunﬂ(}w

The t@tal-peﬁulatiOﬂ in Moz anP e according to the first
general can ué-ef population done on august 1, 1980 was IQ;LHLOGW
ithabitants (of which 51;3% wars men) in a totai of 2,835,500 fa
milies which gives an average of 4.28 perscns per family.Around S7%
0f peonulation in Mozamnbigue is dlﬁLrlm11ed bEﬁﬁﬂM'ﬂK&Edﬂuﬂalgrimﬁ
of the Nvanga, Macua-Yau, Maconde, Sena, Nﬂau~ﬁyaua~unuja and Tson
ga-Vatsus~-Ronga and the 3% left heing made up of inhabitdnts of euro

pean and asiatic oridins. Also living in thi2 country on a tenpora

cuntract, so called "Cooperarntas”, and ﬁ*“hﬁl 1 teams firom a8 num-
Lhar of countrics, developing aclivities ﬁﬁruzsteﬂ with commercial

i | L " L] 1y, He = -Tr-'t: = -
and toonical cooperation agreaments.

ry status, ware a nupher of tecnicians I[row several origins under
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TABLE 9 .3. I TAREA AND DOPULATION BY PMVI“’CI*

= )

area and populaflnn 3%
1970 an

d 1958

1970 - 196860

0.

province andg

- |

" T, e

_ AREA i DULATTON ANNUAT, RATE | NUMEBER OF

- 1,000 inhals. FoOGRONTI | TAMILTLS

PROVINCES L2 00 dnbal) fOF  GROWIH | FAMILTES "
1 t % PER YEAR! IN 1980

1970 1980 ,

L (1,000)
1-CABD DEIEADD 86,525t 480 G40 4,83 136.1.
D-NIASCH 129,0561 285,17 514 6aG7 221.9

: |
3-NAMPULA 31,6061 1,716 2,403 3,472 G40.8
4-TETT, 100,724 468 Y 831 5,91 587.0
5-ZAMBEZTA 105,008 1,747 | 2,500 3,65 192.1
“MANTCA ) 61,661 427 641 4,15 124.0
7-SOFATA 68.018 652 | 1,065 5,03 224.5
8~CAZA 75,709 794 | 991 2,24 233.0
O~ TNERMBANE 68,615 748 998 2293 209.0
10-MARPUTO Z6,358 800 | 1,247 4,54 267.1
4. .,g ) * )
TCOTAL 79%,380; 8,185 {12,130 4,01 2,835.1
| | | ,
SOURCT:  CONSELHC COORDENATIIR TE qr THCEANMERNLO
19 Receunceansnto Geral da Populacao - de agosto de 1960,

- IFor popaidaticn

It must be pointed out that the 1970 and 1980 ce

M MW

0t representative of a natural growith historical

relr district

3

S .i.@"}

nsus
ot

aXre

MG ciJ. ]

pigque's population, since tbv 1270 census had been done during the

independence fights and the 1980 census nagura1ly reflects tha

puiaticn

-y
S b »

Tn both
ohthers.

L
'-rh'} *

loss due to the exod

depzndence by a number of European origin fa

SONE Drovin

T O

wd -y

. -
L i‘::-- ol

wWeye

mora

Al fzcterd

1O

from Mozambigue territory after in

milies,mainly Portugue

thar
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' | TABLL 9.3.17A DOPULATION PER DISTRICT: MOZ MBIQUE 20
: 1970 - 1980
l * '
L e o (1, f"UO n.nhm:s }
\VDMINTS :TIU& ITVE LIMITS t 3 3 o
lamvmrﬁ: ( PROVINCE CAPITAL**) g 970 o A r;wmmla bER
DISYRICT (DISYRICT CAPITAL) | 1 POT AL ety
—' - CABQ DELGADC PROVINCE ﬁ 040 ) 4,2 -
' 1 - Palma E 19 | 67 4,7
2 - mcuam da Praia 23 49 a,4. -
I 3 - Mueda 14 13§ o Hed
| 4*-.- Macomig 534 ,ESS 32
5~ Ibo 7 7 548
l 6 < Qu15--'-mga 22 i 27 3.5
7~ Meluco 15"' 21 | 4,9
| I 8 - Ancuabe ) . 31 | 46 4,}1‘
: L * - ‘
2 fi:::::*}iez) N g
l Mo 108 146" 3,7
11 - Mecufi 34 36 4,72
l 12 - (‘hzme (Chiure Novo) g7 114 4.0 |
‘ 13 -~ Nammo o - ) 107 : 160 3 e
l KTRASSE PROVINCE o 28 514 5,6
14 - u-hulu | 5 7 4,0
l'i&: - Qazﬂa (I Laf.,alrrfe] T4l o4 IEPS
- 16 < lago (1-&,&11%1‘;)' ‘ 13 386 t 348
lT/ - ‘\i WASO (C'?l.i.f‘OﬂOil.u | 4 | - 22 3,9
18 :.-:l‘ta?lmph | f 25 | 33 4..0
19 - Lichinga (**) 91 3e7

- Majune -(Malanga)
- Matia

- Mandimba

Amaramba (Cuamba)

-

= N It‘ilti

Lraty (Na
A -
domiba

Mecuburi

AEpa)

(Mingari)

Malala (Nacala)

Muccate . |

w—t LY
A N 1N

- 44

-
L
XS -t RS Pl gt W0 L i L e T T e—
- a

-l 2 Mgl gy -

W L Sprd L e e i i
1
T o &
Q2

1,716

213
St

AL
g

L
L

"~
~
I'.\‘l?

AF ¥ orhm, Sty r
| J

el ol w by




L

[

HEE CE R
' _ .. . .
l | . {:J;.OOD inhab.)
IINTSTRATIVE LIMITS | 1 5 0
.,.VMIL}' (PROVINCE CAPITAL**) R 1970 ..4.._..........“ ) i AVEDACE P:'t':‘,f;-
PISTRICY (DISTRICT CAPITAL) TOTAL FARTLY
l 31 - Ribaue - ' 89 136 4.3 °
32 - Malema I | 59 G0 i' 4.1
l 33 - Moripo 131 201 Sa7 ,
34 - Mossuril N - 72. 5.4
l 35 - Mcconta g 07 | &6 b 5.5 ’
36. - Mocambique 22 33 3.7
l 37 - Nampula (**) - 124 247 3.9
38 - Murrupula | 71 90 4,0
l 39 - Mogincual | 82 . 96 | 3.7
40 ~ Mogovolas (Na metil)- 173 - 213 | 3.5
41 & Angoche o - 150 192 __F | 3,6
. 42 - Mdma ’ 137 176 3,8
: - - ~ ' ,
| B 468 81 44
A3 - Angonia (Ulongue) - ° 104 226 4.0
l 44 - Chiuta (Tembue) '- 3 41 | ) 4,3
A5 « Macanga (Furanc nws) o 33 61 | 1.2
l 4&" - :i*ﬂ*ax;{a { Fr“‘”‘fcc 10 24 4.3
47 - Zumbo | 19 32 i 4,4
48 < Cahora Rassa (Songc) PAY 50 4.6
I 49 - Magoe ' ' 10 4,6
- 50"~ Moatize 9 | 106 3.9
I 51 - Tete (*%) 1 Cnangara T 95 | 136 4,6
52 . Mutarara (Nhamalabue) o136 135 5.1
‘ :
I ZAMBEZTA PROVINCE ™ 11,747 9 zng ' 4.3
lS.’S - Guruc - | L l 106 | 171 By 5
54 - #ito Molocue (Hulocus) A F5 147 | 4,2
55 - Nanarroi - b6 i 8 3.9
I.Eifj ~ 1o i'hr‘regd} | 184 f 753 | E
57 - Milango vt 1 318 | 5.5
Isa - Gilé R 99 4,4
.59 - Lueoia : 75 l 108 j 4.0
I(:{ - Macuba | i eT i 140 | 4,53
61 - Pobane | ST B YT q,1
- @b - Mangonia da Costa {Olinga) - 1G] % R AL 4.0
| n f )

L]
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:"" e e e o
lﬁri_[l‘h ;L!‘-*l rf T, l 1\4?.;..1 I..J-i:""lil.l:ls ' | "t ) ‘E .E} . 8 n
OV LN E (PRQ‘JIMCE CAPITAL **) -_ C 1 o7 g | e ~ e s

DISTRICT (DISTRICT CADITAL) . A TOTAL {ZDVERAGE PRER
. . ' 17 f.‘HflI d t'lr

- i
—
= e e b

120 167 | 4.0
184 244 .4
56 © 65 | 4,3
149 - 1,2

N { B 1

I 64 - Namacurra

B - Quelimane [*‘) 
- 00 - Mopoia

Ia** - Chinde

[Ty =
—— S —— Sy

|
]m
3

641 | 5.2

} pmes ” R | | *
1w MAarrrimlaa e v S R “ 4 ' |
b3 Morrumbdla | ) . } 47 o 202 4.4 )
i

¢
i

64 - Tambara ~ | o B 26 14
69 - Guro L L .34 52
'70_~lBaru¢'(Cantandica)‘ - : L S  -52 I f] .
Tv.=gfenica 0 o by gy .
72 - Chimoio (**)- ° - L ol T 1 L. 214
73 - Sussundenga - S | 53 - 46
l?-’i - T“fa‘a riz e (Espungabera) - . o 108 190
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Govurc (MNova Mambone) . 60 v
Vilanculos |
JI

N} ea
™

© 94 ~ Massinca 143 %
A

05 ~ Morrumbence I o - 76
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=
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96 - Maxixe (Cidade de Imhambane) . 140

- Homoine .
98 - Inhambane (**) - . . 84 E
99 - Panda - ~ S } " 35 ! 56 43
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100, - Inharrise
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" te of popular democracy under the Mozambigue's Liberation

The Mozambigue's Govetnmend
. { :

The Popular Republi¢ of Mozambigue is an independent sta
Front
(FRELIMO) political orientation, which is responsible for the plan
ning of the state functions as a whole. The Popular Assembly 18 the
state's superior bedy in the Republic, being the highest legislaﬁi

ve -organism. Hozarbigue has been-governpd bv President Samora Mol

ses Machel since the year of indse pﬂnderﬁ assi ted by a Concil of
Ministers presided by the President of the Re;gx.ﬂ* ic. .

G.3. 4 Gross Domesitic Produck
The GDP in Mozambidue offers the following values for
the vyears before and the threé years”after the independence for

which the information is available:

- YEARS VALUE (US$ millions)
1963 965
1667 1,277
1971 . 2,13°
1975 1,410
1976 i,380
| 1977 1,170
SOURCE: A Fconomia de Mocambigué em nmeros -~ 1973 also Quartely

Economic Review of Tanzania and Mozambigue -~ Annual supple
ﬁ.‘niﬂ — 1981-1
- SCUTH M "T"ICF[\J DEVELOFMENT CO-ORDTNATION CONDERDENCE

1984,

S ARG
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The numbers shows the effects of political and .econamical
changes which occurred in the country during the period after in
dependence in 1975, in which-the-avefaga rate or growth for the
period which goes from 1963 t& 1971 has decreased from a +10% posi
tive toc a ~G6% hégative annual rate of growth in the 1975 to 1977
periocd. Calculated for the perxiod which goes from 1970 to 1978,
the GDP was estimated by the United Nations as having decreassd at

an average annual rate of 8%.

“acsh,

ey

Recent statistics indicate some recuperation in the M
zambigue economv, even though its Balance of Pavment Problems and
the gscarcity of qualified personnel to administrate the economic

sectors as a whole.

Concerning the per capita income, reliable informnation

aﬁ_is‘ not available for the period afterxr 1971. From 1967 to 1971,
- the per capita income level are: | |

TABLE 9.3.2-PER CAPITA INCCME LEVEL IN MOZAMBICUE - 1967 — 1971

] L

el - el i o i

Bl 1w rw .

VEAPS | CURRENT PRICES 1963 CONSTANT PRICES
- ESCUDOS | wss | wscooos | wss
1967 4,695 | 165 L 4.240 149
1968 | 5.180 sz | 4,668 | 163
1969 5,450 | 191 4,960 | 174
1970 | 6.280 220 5504 193
1971 6 810 | 254 * 5,748 215
R S i

]
]
I
i
I
I
I
!
i
!
]
I
SCURCE: A Econonia de Mogambigue ~ 1973.
’ Although reliable information 1S not available, the
World Bank cilassified Mceczambique in the group of countries with a
per capita income. level close to USE 20G.00 and the TFal's estimat

ves gives a value around USS 160.00.
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9.4 THE MOZAMBIQUE ECONOMY
After a period of relatively rapid development in the
mid-sixties, the economy of Mozambigque had declined in the ten-

years colonial war period. The decrease in. the rate of growth was

higher - in the final years of the war, because the country's
physical infrastructure was substantially damaged. Since indepen

dence in 1975, difficulties were further aggravated by,among other
things, the massive departure of -technicians and gualified labor
force from Mozambique,mainly Portuguese citizeha; About 90% of the
240,000 Pdrtuguese citizens living in Mozambigue in 1973, have since
departed from the country. .

=

The situation was further aggravated due to the = former
Rhodesian liberation movement which lead ‘the Mozambique Govern -
ment to close the border with that country in 1876. This put an’
end tc the transit trade and consequently a lost in = foreign
exchange revenues baéed con trangportation services to that
country, and also the resulting démage to the Morambique's in

frastructure caused by Rhodesian Alxy Force attacks up to 18735. Be

des tiat, the Mozambigue economy has had other problems like the

floods which cccurred in southern part of the country . during
1877 - and 1578 and the drought in S1X DIrovinces ouring
1979 and 1980 which greatly affected the agricultural production

1n those years.

7.4.1 Phramary Seclokh
9.4.1.1 Agricultuse and Fis hirng

}
o

Even though 8% of the Mozambigue's labor force 1is @ de
dicated t0 the agricultural and fishing activities, the contriisa
tion of the nrimary sector on the Gross Domestic Product (GDP
only 25% of the total, being responsible for 50% of the expor
venues. this is due to the many difficulties that the Moza

que's primary sector has bkeen éubject to in the pericd Lhat follow

¢l the independence war which ended in 1975, Only 4.4% of the
L r



total land in Mozambigque is cultivated all the year round, with

low levels of product ivity, i€ decline in the MOzambican agricul
ture after the independence in 1975 is particulariy noticeable in
the Zambeze province, one of the nost fertile provinces and where
about 20% of the whole population of Mozambigue is located. |

The whole ecdromical planning strategy ©of the Mo
zambique Governmenit considers the agricultural sector as a}mﬂorfw
one. In parallel with the Development Plan,wWhose basic

were defined in the ITTI FPRELIMO CONGRESS (1977], the

premises .

Governmwent
has been developing efforts to change the agriculture property

Struc
ture by means of:

@ Development of the "Machambas": which are large state proper”

‘ties having the objective of producing for domestic consumption
ana exports.

®@ Development of the agricultural co-cperative societies: which

are the asgsembly of several farm owners with the Objective of
producing for domestic supply.

The rehabilitaticn of the primary sector to raise it

to tbe production levels in effect befcore independence has

succeeded only in part. In the "Machambas" in. the traditional sector

of small land owners and the co- operative societies in processing,

resale and consumption sncieties the supply has increased the

organi
- zation and communications levels,but the production and tkg procuc
tivity levels are inferior to those established bv the LIT FRELI

‘MO CONGRESS in 1977.

Otherwise, although the fairly good fishing

for both the Mozambican's coast end the rivers and lakes, fishing

concditions .

activities have also declined due to. the lack of Supply of eguipment
and materials for the traditional fishing activities and difficul
thS faced by Mozambigue with the scarcity of a speclralized labor
force and spare parts for cperation and maintenance of the modern

ctually zvailable, beeing very a
imo CLhe fiShiﬂLf dCtJVJ"“i?

fishing fleet

under commercial 2greements with
SPGAn ana the Soviet Unian,
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For these reasons, Lt was broucht up at the IV FRELIMO CONGRESS

in 1981 to establish & . directive policy for the eilghtics,
Although details of the established direcctives ate not available
it is known that for the primary sector, the main goal 1s Lo

reach "the self sufficiencv in the agricultural production of the
so called people supplying products, through heavy investments in the
agreindustrial cbmplex of modern technolody, which will ahsorb at
least ten percent of the rural labor force". In 'complement, the

co-operative socielies will be encouraged.

A detailed analysis of the defined opjectives shows
that for it success and, considering the demogra?hical rate of
growth in the 1970 to 19350 decade {(although not representative of
a natural birth growth) which will increase . Mozambigue's popula
tion to 18 million inhabitants'by 1990 and 20 million in

1995, the production of grains will have to double at the end  of

the eighties and almost triple up to 1995,

- ﬁ]thugh no difficulties ar® fareseen in what land availa
bility 1s concerned, a large amount Of resources will'bg required
for training of a lakor force, ehlargeﬁent of agricultural Land,
research, import of équiﬁment and fertilizers and improvements 1n

the transport system as well.

In.whabamm-ﬂmiﬁﬂmhmtﬂmfiﬁ concerned, Mozambigue may
be characteriéed as mainly oriented toward agriculture. The decli
ne in the agriqﬁltural production may be observed in Table 4.1,
which shcws the variation in Mozaﬁbique's production for the main

export products and Jomestic supplvy.

Even though the actuzl domestic difficultias, Mozambigue

is considered as having a fairly good agricultural nvotential
through both the enlargement of cul+ivated areas or increasing

in preductivity,
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IABLE 9.4.)1 ~PRODUCTION OF MOZAMBIQUE'S MAIN AGRICULTURAL PRODUCTS
FOR EXPORT AND DOMESTIC SUPPLY '

(1,000 tons) .

gl g 2l - 1 ol e, A Ir

- PRGDUCTS - ! 1970 1976 L 1879
RICE . 99 61 . 56
MATIZE - 373 | 431 66
SORGHUM | 226 163 6
WHEAT. | o 5 . 2 ~
COTTON 1369 37 .30
srsan | 30} .13 | -
GROUNDNUT 1 55 | 25 7
BEAN | 72 | 43 13
CASHEW-NUT o 200 119 | 91
COPRA | | 68 | 72 - | 56
TEA - - 17 : 1.4 : -

L ' | |

SOURCE: Departamento de Estatistica (Statistic Department)

-

Althouch it ‘has not heen possible to collect updated
information concerning the production levels, there -is in
formaticn about the five main commercialized products for domestic

supply and export as well as the interral movements in Mozamblgues

based on the harvest forecasts for 1981/82 and transport plan.

Table 9.4.2shows the execution of the commercialized
harvest in 1981 for the main products for domestic supply. It can
be observed that the family sector was responsible by 50% of the

commercialized surplus in 1981 versus 37.5% from state and 10.3%

rrom private sectors.

The main products for export and domestic supply in Mo

zambigue are:
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@ Cashow-nnt
The production area is located on the coast mainly in

- - Nampula district which is responsible for 80% of the Mozambiqgque's

preduction of about 15,000 tons of cashew-nut.

o Coillon

The cotton cultivaticn in 1981 occupied an area of about
325,000 ha., with a production of raw cotton of about 102,000 tons.
The family sector was responsible for 86% of the cultivated area
and 55% of the production which represents 50,900 tons of cotton
seed of which 15,000 tons for seed-plot and 35,900 tons for the
0il industry armd 32,600 tons of cotton fibers of which 22,900 tons
for export and 3,700 tons for domestic consumption (forecast for

the harvest in 1981/82).

o Sugar Cane

. . . - " a . f o2 S . .
Mozambigue has suitable conditions for growing sugar cane in

four provinces: Maputo, Gaza, Sofala and Zambezia, with a total
area of 45,000 ha,; with a 1981 forecast for a harvest close to

1,800,000 tons.

@ lea

The tea is cultivated mainly 1in thne zambezia. Province in

the Gurud, Milange and Catuane Districts. The harvest forecast
for 1981/82 was close to 22,000 tons of which about 13,000 tons

was for export.

e Citrase ProducXs

The citric products from Mozambique include grape-frult,

arange and lemon. The main production areas include Maputo

(1,960 ha) and Manica (700 ha). The production goals for 1981/82

harvest were for about 23,000 tons of which 13,000 tons vas for eroort,

g "
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e Sisal
Sisal 1s mainly cultivated in the provinces of Zambezia
{(Mocuba district), Nampula' (Monapoc and Angoche districts) and Cabo
Delgado (Chiure district). The production goal for the 19581/82

harvest was for about 14,000 tons, of which 8,000 tons was for axport.

e Copta

The palm tree is found mainly on coastal zones north of
dambeze River and in the regions between the Save and Buzi Rivers,
occupying an area of about 87,000 ha. The production goal was for.
40,000 tons/year of which abcocut 30% was for export. |

@ Timben

Mozambigue has a great variety of hard wood such as the

ebony, sandal, pink wood, iron wood and others.

The main production is concentrated in the provinces of
Zambezia, Cabo Delgado, Nampula, Sofazla, Inhambane and Mawpute with

i L ; 3 EIEITT
a production target of about 131,400 m~, 40% of which was for exmort. .

7.4.1.2 Mirning Sectoi

The Mining sector has. performed a relatively small role

in the Mozambique's economy. Although some mineral ore reserves of

~iron, hauxite, ashesto, gold, tantalite, uranium and others are

known, the unfavorable location of those resexves has made it possi
ble to expleoit only limited guantities,coal being the most impor

alwr—

tant mineral ore under exploitation.

The mineral ore ressrves actually known are the follow
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¢ Tron Orc - mineral reserves are known in Guro-Manica pro

vince, 200 km north from the Manica Village, close & to
Machipanda Railway line. There ax e plans fox a future
installaticn of a steel plant.

e Qthers Minerals

‘In the Zambeze province bervl, lead, tourmaliné,gohi and
bismuth afe Froduced. Mozambigue produces 2/3 of the wmrld‘s'tanfgf
lite, used in hard steel alloy and also is the second world produ
cer of bervyl. | '

~Although mineral production has increas ed . consta1tly,
coal is the main mineral product from Mozambigque, from the Moatize
Mine in Tete province, about 200 km east of the Mucanha/Vuzi area

which is under study.

The Moatize mines area connected to the port of Beira by
rallway witn a extension of 575 km. The Moatize Coal Basin has

.2 ~ 2 . o Sy .
nearly 270 km™ (30 km x 9 km), although with & great incidence of

L]

interrueptions and fissures.

According to estimates ma ide ny tine Consulting firm GAS
KOMBINAT SCHWARZE PUMPE, from Demecratic Republic of Germany,which
gives technical assistance' to the National Ceal Company from Mozaum

bigue - CARBOMOC, in the main coal seam of Mcatize where actual

mines are lLocated, ithe reserves account for 70 milliong *ons and

150 millions of tons in. probable reserves.

In the three existing mines, mining uses the room and

plllar method, without a washing plant, with a 600,000 tons / year -
apacity and 500,000 tons/vear production. A fourth mine will start

in operation after rehabilitation with a 2,400 tcons/davy  capaciiy.

Exploitation conditions are very difficult duc to:

~ occurrency of methene gas associated with the coel,which occurs

in dry and frl aLi conditicn;



T

'~  existence of thick packs (up to 30 m) of thin seams which r e

(a0
5}

- existence of fissures, embankments and insertion of stratified

clayish rocks and sandstone;

sult in smali resistance above the exploited seam.

The production target fixed by the Mozambique Government is

to increase underground production of mineral ccal in Moatize up
to 2 millions tons/veary with the possibility to reach a level of 3

millions tons/vear between 1990 and 1995.

from 1985 on, it is nlanncd to begin at HMoatize an onen
it mining.

-

As far as the- ‘ransportation is concerned, the coal produced
in Moatize is transported by railway ‘all the way to the port

of Beira.  The railrocad transport is fairly irregular duve to . the

precariousness of the line conditions and the reolling stocks as

well., The port of Beira nas a terminal with a limited capaciiy of
3,000 tons/day and a load-draught only fﬂr'22,000 TDW vessels., ToO
adjust the tranasportation systaem to the export goals, mainly " for
coal, forescen From 1985 on, the MczambiquE,Gevérnment is planning
to improve the railway infrastructure and eguipment as well as to,
study the enlargement of the Beira Pcrt installations and increass

1ts load capacity for large vessels.

In parallel with the increase in production of the Moati

ze coal, the Development Program for the Coal Sector foresees the

exploitation of the ceoal reserves situated between the Mucanha
' - . IE':' | . ' L wib i
and Vuzi rivers, in the coal basin ¢f the Chicoa-Mecucog, in - the

niddle course of the Zambeze River, upstream of the Cahors Bassa
cdam, actually 1n phase of prospection. Non-~prospected coal reser

ves are also found in the Muaradzi and Sanangoé region,
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industrial qt1uc+ure of

are the better use of

tion the paralyzed industries, to increase the pr
sugar,

9.4.2 Secondary Secton

- , -

In the years, before lﬂdFDﬁHdEﬁCF MDaamquue =
showed a growing d&veioament being responsible for
the GDP and it was

Industry
nearly 10% of
COJ%ldeEd fairly developed if compared to

a number of African countries. Arnongst the
malin industries were clgarettes, beveragés,

textiles and the ones
related to sugar, |

e |
ca&gew—ﬂut,_tea;and-petroleum-prmceSEing.

-

—y

- ‘I"I‘I" s
Actuall Mozambigque's 1“du5rr1al sector is still

suifering from the technlcal and specialized labOl force evasion

which took place during the independence period.

Among™ the proposed objectlves for the industrial sector
1nstalled capac1ty, to bring back into opera
oduction of beer,

textiles, shoes, fertilizers, cement and L0 reorganize the

metaliic-mechanical - Jndustrv

The main processing units ares

v

¢ Cashew-nut processing industrv (ca

L} apacity in tons)

= NAMPULA PROVINCE: Ca. C. Angochie (10,000 tons), Ca.do Monapo

(16,500 cens), Inducaju (3,5@0 tons), Socajlt (27,500 tons)

P AN

goche I (15,000 tons), Angoche IT (L5,000 tons)
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- INHLMRANE PROVINCE: TInhambane (8,000 tors)

= GMAZA PROVINCE: Xazi-Zai (1 5 tors 1 Man-
A ROVINCE: Xai~Zai (19,000 torse) and tlanjacaze (4,020 tons)

- VAT £ - Fi i * L -- ~ T
MARUTO PRO OVINCE: Ch mantulo {12,500 tons), Machava T (16,002

tons) and Macnava I1 (4,000 tﬂnﬁ};

the’

v aw by 4 ._;l'ﬁ'_‘..‘-_-ﬂ.-.ﬂ...-'n-l. Bl = M—



The cashew~-nut industry had as a target for the yeans
of 1981/82, the proﬁuctidn of 18,000 tons of cashew-nut and 7,000
tons of oil.

Informations concerning effective production is not avai

lable. -

o Cotton seed processing industry (capacity of production)

~ CABO DELGADO PROVINCE: Montepuez (21,000 tons),Mabate (7,200

tons)

- NIASSA PROQVINCE: Cuamba (10,935 tons)

~ NAMPULA PROVINCE: Jeba {16,200 tons}, Mutuali (10,080 tons),

& Namapa (22,000 tons), Monapo (48,987 tons), Namialo . (22,050
~ tons), Nametil (14,750 tons), Némpula £22,500-tons), Ribaue
(11,340 tons) - - | | |

- ZAMBEZIA -PROVINCE: Alto Molocue (10,800 tons), Mocubela
(32,652 tdns), Mocuba ({21,420 tons), Megaja (11,EZO tons)

LA

g — g — T

-~ SOFALA PROVINCE: Blzi. (8,820 tong), Caia (11,520 tons), Man

~ TETE PROVINCE: Moatize (10,935 tons)

- INHAMBANE PROVINCE: Jancamo (10,080 tons)

_iﬂ!

~ GAZA PROVIECE:F Xai~Xai (6,480 tons) and Chokwe (10,935 tons).

f

"

The production targets for the years of 1%881/82 were for

32,600 tons cof fibers, 2,503 tons of cotton-seed oil for food and
@,.534 tons ©f husk for food flour and fertilizer.

Information concerning effective produchtion s not

available,

e



® Cement indﬁstry ~ The production target for the cement industrv
Cincluded: | |

~ MAPUTO PROVINCI: Matola (200, OGD tons of ceme nt and -“déiﬂﬂﬁ
tons of clinquer), Salamanga (320,000 tons of llmustoneﬂ;ﬁog

ne (18,800 tons of clay), Umbeluzi (2,900 tons of sand).

- SOFRL& PROVINCE: Dondo (105,000 tons of cement}, Muanza

(168,000 tons of limestone), Mandruji (25,400 tons of clayj.

- NAMPULA PROVINCE: Nacala {45,000 tons of cement), Relanzapo

(72,000 tons of limestone), Quissimanjuld (20,450  tons  of
clay) . | | ‘ |
From the cement production the followlng export Joals

were foreseen:

- Matola (28% of the®cement and 100% of the clingquer).
- Donao {zas of the cementj..

-~ Nacalz (40% cf the cement).
The remaining part would be for domestic consumpticon.

Information concerning. eifective proeducticn is net. avai

¢ Sugar industry

The sugar production target for the 1881/862 harvest by industry

and destination foxr domestic supply was:

TARIE 9.4.3 — SUGHR PRODUCITION TARCET FOR' THE, 1981/62 lﬁR BaT tons
b . ; S LIOLSC . o
SUGAR PRG&HFC?T‘W‘ PLANT { QUANTITY MOLASSHRS PROVINGE OF DESTTNATION
L b - o oty — g —_ ¥ . - . -
MARAGPA 22,800 1.~ b MAPUTO
S.A, I Q‘»:pff.; 26,500 ; - MAPUTO {:sfza,nm MBRNE
ARAMBTGF 56,500 | 33,000 *wwwma aym " MRNTCA |
PR 11:,=_. - | 61,300 ] 24,300 ,‘ SOFALA, TETE, ZAMBRZE, NAMPULA
L. I‘i]i‘ q:;tz'!l ‘

DI | 17,2380 | ~ SOFALA
£8% LUIABD ] 45, 590 I 32,700 VAL WA D

b =t Ly et e o e i b kg ] s ik . o S f
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From the 230,000 tons of sugar and 90,000 tons of o]
lasse, nearly 90,000 tons of sugar and 37,000 tons of molasse were
for exvortation.

5. Tea

L |

The processing planﬁs and prdduction'tarqets‘Wﬂﬁrthe following:

— Emocha (19,700 tons)
- Companhia da Zambezia (1,200 tons)

- Madal (1,600 tons).

From total production,'nearly 18,000 tons was for export,

, 14,000 tons of which through Nacala port and 4,000 tons through
Quelimane. .

© Sisal

The production target for the years of 1981/82 was the

- LAMPEEZYTA!  PROVINCE: Mocubka ({3,100 tons)

. NAMPULA PROVINCE: Monapo {SKlGGItons}, Angeche (2,400 tonsg).

=~ CABO DELGADC PROVINCE: Chitre {800 tons)

Of  the total, 8,000 tons was for exportation.

® Timber Industry

S -
The main sew-TMills are in the following provinces:

- Cabo Delgade (5), Nampula (10), Zambeze (9), Scfala (33),
~ Inhambane (11), Maputo (8). |

| ¢+ = - . 3 — |
The production targets Were for 130,000 m~ of total DIo
- .

duction and 54,600 m” of trunks and other products for export..

iy . I .
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Most of exiﬂting_EmW%mUjﬁ suffexr from technical problemns

and conseguently, Lual effective capacity is bellow the installed ca

pacity of 325,000 m /vear *

¢ Iron and Steel Industry

Consumpticn estimatives of iron and steel for Mozambique show

a substantial decline as compared 10 the independence period,

falling from 13 kg/percapita in 1973 to 4 kg/percapita in- "~ =~ 1981

(accounting for 50,000 tons).

Under consideration in the Prospective Indicative

Plan 1is the construction of a steel plant with 800,000 tons capacity.

B

@ Aluminium. '
According to the information from Mozambigue officials, - an
aluminium processing p]ant is under consideration in  the next

'lO years, using Jmmorted aluminium oxide and the Cahora Bassa elec

tricity. Three locations are under study: Caia, Basira or Nacala.

The planned production capacity is of 150,000 tons.

9.4.3 C Tenfiany Secion
Due to its geographical location, Mozambique presents
exceptional | conditions in - transpoertation services ~ where

neighboring countries are concerned.

9.4.3.1 Physical avid Operaiional Aspects o4 the Mozambigque Thansd

poafalicon Syslem.

The importance of the Mozambigque Transporitation System 1s

not only for its- own country but also for the six neighooring
cann+ries ac well (Tanzania, Malawi, Zimbabwe, Zamhila Swaziland
and South rfrica) and on a smaller scale,but ne less importéntﬁ,
for the three other countries which do nct  ° ° border MOZam



1981, a summary of its report is the basir for the

bicue (Zaire, Botswana and ILesotho), leading this description to a conprehensive

integrating approacn of the railway system to the port system of

'_Moﬁambique (Figures 9.4.,1 and 9.4.2),

This type of approach has been used by SATCC - Southern
Africa Transport and Communication Commission, from the SADCC -

Southern Africa'Develoﬁment Co-Ordinaticn Conference. At this mee-
ting which was held in Blantyre-Malawi from 19 to 20 of Novembaer ,
descriptions
which follows, complemented by informatﬁon from studies completed

or being carried cut.

x

ey
9.4.3.2 The Pont c¢f Mapufo Thanspecrtataon Sysiem

The improvement of the Maputc port installations consti
tutes the main project for the port of Maputo transportation SYS

tem. This port renders service to Swaziland, 7imbabwe, Botswana,
Lesotho, Zambia and South Africa in such a way that nearly 60%
of its movements result from the international through traflsc,
This port handles about three~fourths of the whole get of Mozambi

. -
que ports.

Telsle 9. 4. 4-MOVEMENT OF FREICHT HANDLED IN THE PORT OF MAPUTO AND MATOLA TERML

NAL -
‘ (in 1,000 tons)
COUNTRY OF ORIGIN 1979 1980 %

— - i —rm . _— - R — - —— -
MOZEMBIQUE . | | 3,118 | 38.3° 3,006 | 40.7
SOUTH AFRICA 3,249 39,9 2,092 29, 4
SWAZ TTAND - | | 1,760 21.6 1,276 16.8
7, TVBABWE | - o - | - 194 |- 2.5
OTHERS - g | 0,1 | 46 1 0.5

- - e i -— - — . - — - et - 4 P
TCRAT, | I 3,136 100,40 7,604 100 .0

SOURCE: DNpCE
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The total volume of freight handled in the port of Mapu
to and Matola terminal had-declined by 27% between 1975 and 1877,

reﬁultlﬂg from the border closure in Chicualacuala and conseguen

tly the lost of frelght with orlgln and destlnatlon in the former

Rodesia (now Zimbabwe) . This decline in fre1ght seryvices continued

until 1980, when the border was opened to Zimbabwe traffic again.

The port is servicedtw*ﬂﬁagawﬁwﬂn Svstem (CF#M~S)} of the

Mozambigue Railway (Caminhos de Ferro de Moca mblqu } » with the main
routes interconnecting this system with the Swaziland Railway, Na

tional Railway of Zimbabwe and South African Railways . (Figure9.4.3)

With a total length of 1,080 km of railway the Southérn

System from the CFM~S is only connected with the Central Svystem
(CFM-C) , through Chicualacuala and Zimbabwe with no coennection.

through Mozambique's territory. This system is formed by the follo
wing sections:

=l 'L:"'

TABLE 9.4.5-SECTIONS OF THE RATIIAY SOUTHERN SYSTIM (CFa-S

{

T g e - —p o

SECTICNS ' LEILC.'G o (Km) OBSEIRVETIONS

L - LSOLATED ‘-T‘CTI’?GS

1.1-INHAVBANE-INHARRTME | - 90 -
L. 2-XAT-YAT - MANJACAZE — |
CHICOMD 90 -
~MANJACAZE — MARAD 50 -
 SUBTOTAL ] 140. . -
2 - MAPUTO SYSTEM
2, 1-UMPALA ~ SATLAMANGA 61 - -
2, 2-MOBMBA — INGURANA 17 -
2. 3-UNGUBARA ~ XINAVAN | 16 |
.;?f%ﬂﬂﬁhﬁﬁhT335%wﬁ GﬂREIﬂ ‘ 88 Connection with South Africa
 O=-MAPUTO-GORY . | 74 | Cornection with the Swaziland
2, G""ﬁ'ﬁ?@f@“ﬂﬂ31:13311:?35;7.&1‘;1;?1. i 234 - Connectacn with the Zimbalyee
TOVAL '. j 1,080
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6,117,000 tons in the vear of 1980,

Traffic on the Southern System accounted for a total

international through traffic,
' é

TABLE 9.4.6~ PORT OF MAPUTO SYSTLM

TOTAL FREIQT IN THE MOZAMBIQUL SOUTHERN SYSTE

‘of which 4,495,000 tons

2
—*

46

of

Was

1980
11,000 Tons: %
1. INTERNATIONAL THROUGE TRAFFIC 4,945, 80.83
l.llm Ressano Garcia (South Africa) 3;630 59,34
1.2 - Goba (Swaziland) | 1,250 20.43
1.3 - Chicualacuala (2Z2imbabwe) 65 1.06
2. LOCAL TRAFFIC 1,173 19.17
TOTAL 6,117 100.00

— - —



after anotrher due to inaufficient

ing the port.

port of Bzira comes from Malawl {(nearlvy 40% of the totzl). The 60%

Ii-
\\\‘-
+

%

9.4.3.3 The Pord of Bedra Taanspertation Systom

. The geograpnical lgcation of the port of Beira and its
railway connections make this port one of the most important, both
Ior the central region of Mozambique and for Zimbabwe, Malawi,- Zam

. G .4 .27
bia and others inland countries of the region ag well (Figure 4.3)..

The port of Beira is located in the mouth of the Pungué
River, neariy 20 km from the Indian Ocean. Access to 1t is through
a dredged-ZT -~ foot decep channel. Actual conditicons of the access
channel permit the entrance of vessels limited to a maximum of
22,000 TDW on the favofable tide, however, it is frequent that even
vessels with this tonnage have deflculthS in operation and are

held up due to unfavorable conditions of tLdES

The coal wagons are- unloaded in the port by a hopper

using a front-end loader and complementet . manually. The hopper puts

the coal on a belt-conveyor system and with the help of a stacker

it is piled up in the port or unloaded direclly in the Snlps.

The stacked coal is loaded by using a front-end . loader

cn another hopper which feeds the belt-conveyor system up to the

ship, at a lcading speed of 3,000 tons/day with a stock capacity
lLimited to 70,000 tons.

In case or insufficient stock, ships cannot dock . . one

capacity of the railway in supply-

- 1-‘:"" b . .
. In a broad view, actual conditiocns both of the railway

system and of the port are fairly limited in such a way that a

program to increase coali exXports is not possible.

At the present, most of general freight handled in the

-



‘left originates in the Mozambigue and Zimbabwe tervitory. With the

restarting of the railway traffic through Machipanda/Umtali in 1980

this has meant considerable increase in the transported tonnage of

 freight to and from Zimbabwe.

Table 9.4.7 shows the evolution of the freight handled in
the port of Beira from 197¢ to 1981.

TARLE 9.4, 7-"TOTAL FTREIGHT 'I{E’—E;ERTDLED TN THE PORT OF BT RA BETWEEN 1979 2ND 1981

(in 103 toggj

Tl - Al "y Sl

. YV IEARS
31 N ' R b : L - *
ORIGIR TGS 1960 T TIGAL
1. INTERNATIONAL THRCUSH TRAFFIC 689 562 | 188
_ ‘ | | |
1.1 - ZIMBABWE - | | 20 23
1.2 - MALAWL  ~ | - 659 | 513 | 154
1.3 - CUTROS I 30 . 28 | 1L
2. MOZAMBIQUE - 1,034 958 | 457
TOTAL | 1,723 1,520 | GAS
’
The port of Beira is serviced by the Central Railwa?
System of the Caminhos de Terrzo de Mogambique (CrM-C), which is
connected with “the Railway Systemﬂ'of'Bmtswana,‘Zimbabwe, Zamhia.
and Malawi. "Thig system 1is connected with the Soutnern Sysfem

(CFM--8) to Maputo through Machipanda, Zimbabwe and Chicualacuala
and with the Northern System (CFM~N), through Vila Nova da Frontei
ra, Nkaia (in Malawi) returning to hozambique territory through

Entre Lagos.

Tahle 9.48 shiows the several links of the CPMN-C, which

accounts for a total of 1,132.,1 km.
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TABLAS O, 4, §~-CEWNTRAL SYSTEM OF THE.E'ZEMEIQUE RATLWAY ~ (CFPM-C)
LINKS [ENGTH  (Km) OBSERVATIONS
L. BEIRA - DONDO - MACHIPANDA o 314,0 Connection with the Zinbalwwe
2. DONDO - SENA L ’: 287,1 | - |
3, SINA~VITA NCVA DA FRONTEIRA 44,0 Coﬁnecti&n‘with the Malawi
4. NHAMATLABUE (D.ANA)-MOATTZE ‘ 254,0 Commection with existing Moati
| - ze coal mines o
5, INHAMITANGA - MARROMEU 88,0 -
6. QUELIMANF — MOCURA - 145,0 - { Isolated Iinks
- - . ” — R A
TOTAL . : 1,132.1

.

In general the railway sections of the CFN-C are in bad -
conditions reguiring a heavy program of rehabilitétien anad up -
Qrading, causing frequént total interxruption . of traffic for
periods, '

lLong

. j ‘
The maximum- axle lead is of 16 téns, signalling - and -

technical security installations do not exist. The traffic in . the

system 1s controlled by stations using written crders.

The mest important stations for the formation.

arrange
ment and decomposition of cConvoys are:
Belira - port handling, formation and decomposition of convoys to

Machipanda, Vila Nova da Fronteira and Moatize.

T

Dondo ~ split of the lines to Machipanda and Moatize/Vila Neva da -

Fronteira, formation and decomposition of convoys to - and

from Belra and also rearrangement of other CoONvVoys .

Inhaminga - formation, decomposition and rearrangements of convoeys

to and from Beira, Marromou and Senz/Vila Mova da Fren
teira/Moatize.
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a1

of consignments to and from Inhaminga/Beira.

C9.4.5. The Pord of Nauaﬂa_T&anépoii Susdlen ,
- . - ’ &
The access from Malawi to the Indian Ocean 1is possible
by using the ports of Beira and Nacala, both in the Mozambigue texr
fitory. :
The route to Nacala was opened in August 1970, when the
Nkaya connection on the Northern-Southern main railway line from
Malawi, and Cuamba on the Lichinga Railway line on the Northern -
System of‘Mozambique Railway (CFM-N) was completed. The =~ distance

between Nacala and Entre Lagos in the Malawi border is 615 kn.

The port of ﬁacala_has one of the best natural harbours

on the whole eastern african coast, having exceptional conditicons of

access, shelter and_depth ror 150,000 TDW load-draught vesselts

f

although adeguate port instaliatimnﬁ are not existent- and the
1 P

railway access is in & ?aor condition. In this situation ihe total
cargoes haqdléd in tie port did not exceed BOO,DOGrtoﬁs per  year
between 1975 and 1980, d&clining Lo less than 600,000 tonsfyeaf
during the years from 1976 to 1978. Nearly 1/3-0f this movement came

from Malawi. The port of Nacala handled also 9,730 containers in 1980.

At the present, the port of Nacala has a 1,000m wharf
anda 37Zm of deep water battlement at a 15m depth in the Malaia

point. There is also another 619m battlement with four berths for 

docking with a 7.1 to 10.0m depth. One of the deep water battlaments

-1!' '
is used for container handling and the other  for general freight.

L

“ha
a£

The port of Wacala is serviced bv the Northern Svaetem of
: Y Y +1

1l
Lo ]

the Mczambique Railway (CFIM-M), which connects the port with - the

Malawl Railway through Entre Lagosz. The actual condition the Lines
) . 1

_j 11,:

by

iy N

Moatize -~ coal loading at CARBOMOC Terminal, formation and forwarding

- F

]':iil':
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requires urgent rehabilitation and does not make possible Lsfac

sati
tory. services. From MAFERSA 200 ballast wagons have been acquired

CFH~C. Negotiations have also been held with a French-Pcrtuguese
consortium for the rehabilitation project and service.

Related studies . and projects with the port of Nacala are:

~ Project for constructicn of the Container terminal—-preliminary’
studies.

- Rehabilitation, renewing and upgrading of the dcess railway

&
9.4 4 - Human Resources Aflocafed fo Transnoat Secitos
C9.4.4. 1 Labon Foroe
According to estimates from the Ministry of Ports and

Surface Transports previded by Table 9.4.9,which show the growing la
bor force allocated to-transport secteor, which involves the ocean,

railway, highway and river transport.

e

mostly for helping in the rehabilitation work of the CFM-N and
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~ TABLE 9.4.9-LABOR FORCE IN THE MINISTRY OF PORIS AND SURFACE TRANGPORT

Labor force in 1980 = 54,386 WwWOorkers

5 -

1 worker p/50,601 t/lm and 63,160 pass/ku (1980)

o+
% |

NUMBER OF WORKE

P by . o LY

1986 1981 1982 1985

] I R i
Railway - .| 37,885] 38,470 39,811 { 42,166 49,128
Ocean/River: ~ - 2,011 2,376 2,799 3,975 6,316
Higimway ' o 14,4900 14,055 | 13,722 1 15,218 | 23,645

i A el - -.- e

Total workers (3) | _ 100 - 100 100 100 100
1. Non specialized 8§5.04 78.50 72.12 | 47.75 23.09
2. Specialized - - 14.96 |- 21,50 .27.88 52.251 . 76.91 .

2.1-Elementary grade  14.00° 19.55 25.12 |  .47.56 | 64.29

. 2.2-Basic grade . .| . 0.78 1.60 2.26 3.87 10.69 .
2.3-4edian grade 1 0.08] 021! 0.34 0.64 |  1.62 .
2.4-Superior grade 0.10 .14} 0.5  0.18; . 0.31

¥,

i . o | -:--! "‘ . J—'\l' L |
Procuctlvity arnd wages
iy g PO

Value of Production 107 MI'* (3,564,000 112,618,000 17,611,000 41,38,721.,005.} 73,092,000
Yearly average numbers cf | "
workers 54,2861 54,801 56,332 oL,35% 79,089

Productivity per man/yvear.

L 10° Mr b 17s.9t 229.8| 312,60 631.001  924.2

Average wage par man/year

10° Mr C 56.7 57.71 = 59.7 60.5| © 79.6

Wage Fund 10~ MT |” 3,084.3| 3,169.61 3,360.6) . 4,262 6,296.4

g aleukih

oyl S Syl M st o Lk iy

g

—— T

‘Value of Production

il

1. Ports and Railvays 103mm-ﬁ,832,000 6,427,000 | 7,034,000 {16,000, 000 23,640,000
2. Highway Transport 4,556,000 | 4,691,000 | 6,819,000 | 9,226,000 18,839,000
- 3. Ocean and River Transport ¢ 176,000 1,500,000 ] 3,758,000 113,495,000 {30,613, 000

hverage Nunber of worksrs |

ke ph iy "Wnlnls m—

L.R2ilway and Port (Total 1580 37 ,385 38,470 39,811 '| 42,166 1 49,123
- =~ {Anmaal average wages) | {50, 800) (-51., 600 (52 ,800) (52,000 (63,300)
Z{Highwayﬁ (Total 195@) | 1 14,490 - 14,055 13,722 015,218 '23'645 |
- {(Annual average weues) Y (66, 000%, (46,000), {6,000}, E?E,GDG}E; (72,000
- 3.0cean and Rivar 4,011 2,376 2, 79¢ 3,975 1 G,215
~{drrual. average wiges) !. (26,0008 (317,000 {31, 00&}; {211 ,Q{‘f—ﬂ}; (240, 0006;
, imm s man P e lemmminer e 4 11yt P 7= e e 1 5 S TN S S S

fr N o RELES TR . TNy, Mooyt
Pl o= METICAT = TOGAL MONEY.
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4.4.2  Wages Pa.icy:

The money unit in the Popular Republic of Mozambigue 1is

The considered exchange rate was 36 meticais per USS$ dol
lar (Jupe 1980) . |

The labor force in Mozambique is divided in four classes
and twenty four subclasses according to its gualifications and

wages in each class is shown in Table 9.4.10.

The = workers are granted free medical assistance = .and
30 days VvathHS

"Private companies pay 8% for insurance and 5% for workcr
fund a851s+anCE

TABLE 9.4.10 OFFICIAL WAGES IN MOZAMBIQUE (1981)

el deer b o

el il [ g a—

W&C H LEVETLS I METICATS

[ SKIPDER WORKER WITH SOME | NON SPECTALIZED
N COMMISSIONER
‘F‘l " .
SUPERIOR GRADE TECHNICAL ASSISTAN SPECTALIZATION WORKER
MBCHINIST
© B-26,700.00 -12,350.00 1~8,300.00 X—-4,200.00
C-24,000.00 H-11,400.00 M=7,450.00 Y-3,850.00
'D 19,900.00 I-10,550.00 N-7,050.00 z-3,500.00
| ] '

£-16,800.00 J-+, 9,800.00 0-6,550.00 - - -

F-13,400.00 K~ 9,000.00 P~6,200.00 - - - -

-~ - - - - - - - 0-5,750.00 - -

-

the
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Cosls of Construction Materndials and Servieces in  Mozambd

TABLE 9.4.11- COST OF THE CONSTRUCTION MATERIALS TN THE ORIGIHN

TYPE OF MATERTALS

—_y N o

Baliaﬂt

. Flintstone

- Stone for sea-wall

Cement in sacs

-‘Washed sand

- -

L (D
StEE¢"I0£”CGn5truct10n( )

L

UNIT PRICE IN METICAL
m? 185.00 (L)
m3 185.00
m3 185.00

50 kg 63.20
m 20.00
kg. 11.00

mbp—

(1) Cost in the mine ﬁfurnishéd by thé_Henderﬁen, Eusby & Partner -

ship Report.

(2} Sguare iron bar.
| Sy |
"’-1-. - 12 S COE;I? |

-

TYPE

b

L]
o

Dredging (m3)

: \ 3
Hydrauviic embankment (m™)

Farth (mB)

Sea~-wall,
Single cement Cm3)

o 2
Bituminois cement (n)

- Dolphin

gy i .

m) .

s

i SERVICES

'
B g -l et o e ey g T e, p R o bjel] Rl l-llll..p.h-bp-ll.

nam b

_—

1971 1973 1978
NACALA WIARF | MAPUTO WEARF | EETRA WHARE
__ ESCUDce ESCUDOS | mricats
49. 60 ~35.00  87.60
~ 28.64 - 69.00"
24,50 20. 00 92. 40
160.00 220,00 590.00
868. 00 1,360.70 3,770, 30
115.00 177.50 -
- 32,8306. 00 68,165. 20
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9.5  DEMAND STUDIES
- ' & o T
Notwithstanding the main objective of the study which
only refers to the Mucanha/Vuzi cocal outflow cbmpleménted by ;the

coal from the Moatize mines, the traffic demand must be considered
for other non coal products in order to determine the capacity and
operational characteristics on different routes as well ags to relate

total costz of investments. and operation between coal and non-coal

-

products. - - S I ‘

‘Three types of traffic flow are.under consideration:
~ Coal from the Mucanha/Vuzi and Moatize Mines for export and

o+

domestic consumption.
~ Import, export and domestic traffic of other non coal products,

- Through traffic on the alternative routes, with origin or desti

naticn in neighboring countries.

Since Popular Republic of Mozambigue is a socialist
: »

oriented country, inspired on the Marxism-Leninism principles, 1t

ig based on a, gtate centralized planning structure.

For that reason, the traffic flow analysis on. Mozambique
territofy in the yeaf base of 1981, was based on the following pre

mises:

@ Mozambique does not offer historical data series of population
and production which could be accepted as representative of
a stable period nor enough to define a tendency of its natu.

ral economical growth for the following reasons:

~ The ten vears fought for the independence.

- The excdus of technicians and specialized lahor force of

europeal origin in the years which followed the independence



(1975, 1976 and 1977}, and_not-fully replaced up to the mo

ment, in the guantity needed to restore the same production

levels existing before 1975.

- The Rhodesian (Now Zimbabwe) . fight for independence which

lead to the closure of the border between hoth countries .and

the frequent raids against Mozambigue's infrastructure -  of

transport and production up to 1979.

- The adverse climatic factors of the last years. -

@ - The Mozambigue Government defined the goals for economical deve

Jopment for the ten years‘period'based on the’ restoratiocn of
the existing production levels before the 1ndﬂpenaence. - It
‘was considered that the targets defined for the 1981 + basis,

‘although- it would demand some effort , were coherent with the
long run goals and the government considered all problems in
volved for 1ts success, which.ﬁﬁﬂﬁlthe limitations of the mozam

hican productlve striucture.

In that way, although official statistics show ' that the

production levels fer the 1%¢l year base vere below the targets (as

-an eXample, the real volume of coal export was only 60% of the

. target due ,to problers in the railway system or the total volume

of export in the port of Beira which succeeded only in 70% of the

programmed exports) it is difficult to characterize the year of

1981 as representative of the mozambican economy.

‘The ack of stable historical serieﬂ'do:not permit a

conclusion about the year of 1981, taken as the years basis’of the eco

nomical forecasts but only that the years before are certainly not

represantative.

Based on this anslysis, the production targets as well as
the transportation program proposed in the National Transportatimn
Plan for 1981 were taken for granted as the theoretical data aﬂd

yeasr i_f:'.l forecast.
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¢.5.1 Coal FrLows

&
¢ Coal Flows Based on 1981
G5 1 The r::t:rfz;_:ll'j-L filow based on the 19281 figures.shown in Taple
FRR- PR B ' ' :

J.0.Land Figures 9.51 and 95.2,are the 1981 prourammed traffic LOX

‘the railway system of CFM~-C and CFM-N, toward the ports of Beira

From the 50¢,000 tons of the preduction ta rget for prioati

ze in the 1981 basis; 177,000 tons or 35% would bz for domes
tic supply, 59,000 tons or 12% would be exported to Malawi ang

270,000 tons or 53% would be exported through the peort of Reira.

-

@ Forecasted coal outflow.

Forecasted coal outflow are approximated values conside

,rﬂng the goagﬂ of the Mozambidue State Secreuary of Coal anﬁ Hyd?o
carkon - GSECIT, -adjusted for the mi nlmum'kuruxl of time required
for the congtructionf rehabilitation and upgrading of the railway,

water transport and terminals.

By this-means, it has been considered as a feasible target
te have production levels up to 1,000,000 tons of coal in Mucanha/vVuzi
andFQ,OOO,ﬂOG tons in Moatize by 1990; 3,000,000 tons in Mucanha/
vuzi and 3,000,000 tons in ﬂGdLTZL by 19q5 and £1nal]y 6,000,000
tons in Mu“dnha/Vufl and 4,000, OOO tens in Moa tléC by 2000.

The targets for the Moatize producticn are dependant:
upon the rehabilitation and upgrading of existing railways andc

the expeocrt terminal. In the case of Mucanha/Vuzi, the production

depend upon the construction 0f an access transport to the area.

The definition cof the production levels .for the Mucanha/

-

Vuzi and Mcatize mines had the objective of supporting the tran:

3
porl systen evaluation in para&l&l with the drilling program and
e

zamnpie testings in order to allow the feasibility analysis of th
Mucanha/vVuzi coal expleitation as a whole, which means, the nine

and the transportation system

[
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forecasted since it has not been consider

in Zimbawe in the MBCHIPANDA--

I 3 59
TABLE J.-. 1~ COAL CQUTFLOW
l DOMESTIC CONSUMPTION AND EXPORT BY ORIGIN
l“ & In 107 tons
e - S— - E_._ e e I el
LTKS 1981 ] 1686 | 1990 1095 | 2000 f 20190
R - - e e — — — - J'* -
| | ' ! '
I,l. DOMESTIC CONSUMPTION - ' L l
Moatize-Nhanaizbue-Vila Nova i ! | E
I da Fronteira-Nkaia-Entre Tagos- , , ‘ ;
Namiga:la + 1 - # -f,; 8; 1O 15 21
. Moatize-Fhamalabue-vila Nova | | i i |
. Ga Fronteira-Nitaia-Fntre lJ:iﬂTt"i‘-~ B B | I | —~
“Naczla S B b 20} 251 32 52
- Moatize-~Dondo - 37 43 48i | 62I 79| 128 -
I - Moatize-Vila Nova da Fronteira 21 24 271 30 45‘ /3
- Moatize-Inhemitanga 18 ! 21 g_] + 36T - 38} 62
l Moatize~Beir ) 75 87 08 1251 160} 260
Moatize-Caia | o s | e 7 3} 11{ 17
. , - -+ . — !
lsuw. TAL { TNTERNAL COMSUMPTTON) ] 177 1 205 232 | 295} 378E 613
N , —— L 1 . S — F.. -
I2. EXPORT | l ' | ! |
ti*:ratize-\fnﬂnit“:1Qd~1?ila Now | ; | - |
da Fr onLeLfawBldnthc(Fapk; 89 | 79 100 -Iszi 1791 320
l Moatize-Beira (Exp.) - . 276 | 7i6| 2,668]  5,572| 9,443 9,067
l;..;ram-*'* (FXPORT)} - 0 Lae b 7esl 2,768l 5,705] 9,622 9,357
B re ey b el ;;-1 - “_ B : | ] z [ )
SUBTCTAL: MOATIZE ORIGIN 506 0001 2, OOD 3,000 4,000 4,0{30
. 1o F' L . — -
'»mep_ ;’.FUCAITHA/‘«MZI CRIGIN - - 1 moi 3,00{}1{ 6,000*1 6,000
. et - g : - e nn
TOTL, MOZAMBIQUE 566 1,00¢] 3 000} 6,000}_ 10,000 ] 16,000
T e i —

BETRA RAIL SECTION = 55 3 lO‘j tons not

ed’ a trade on a permanent basis.
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Table Y57-A 2and B: Morths of

o
b7

Gy 2
a5 7 Fragsic ¢f odnch nen coal products

& 'low of other non coal traffic based on 1%81 figures.

+

Iinformation concerning the floaa of other non coal nro

iy

ko

Gucts was bhased on the transpori progranmring of 1nputs and outputs

rrom the National T-aﬁ%COlL Plan to fellfil the goals for DFOduF
tion and commercialization of the * products on 1981 ficmureas. Such

as, [lows which were allocated by, product and link in the transporc

network permitiing the construction of the origin/destination
matirix by mode for the 1981 figures. The peak demand veriod during
the year has also been determined by conducting a montnLv analvsis

for all products.,

The aggregated origin and destination matrix of non-coal
prcducts by mode, as well as the monthly demand and months of peak
aggregated demand for traffic on the Mozambique railway are shown

iy the following Tables

seted origin and destination Matrix (1981) .

(!
L

th@ CrM~C ana CFM-N railway line.

Aggregated’ origin and destination Matrix~ River flows.

3.5 1.2.3% |

Tabie 255 and Figure %43 Aggregated origin and destination Ma
| trix -~ Coastal flows between Mozambique ports.
736 ,

Tabie 3.36~A, B, C and D: Monthly t”&nsportation-demand in the

CFM~C, Cru-N and CFM~S.
9 =3 '

paak demand  for rai lway trazfic.

& rature Flows of other mion-coal +traffice

The difficulties of using informatien ceoncsrning the
years f£from 1273 to 1980, did not allow che production fuhction
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