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PROJECT DESCRIPTION

Title: Selacted Spare—Parts Hanufacture in MULPOC Regions.

Introductigg

The con inued dependence on sware~nart° and accessories from developec rnglons
hac become a traditional isdustrial phenomena in’ African developing countries :
particularly for trenspcrt equipment, agricultural. machinery and capital goods. . The
spare=parts and re‘atea vonponnntu are important ifiputs ‘to all industrial activities
particularlyin the field of engineering industries. The productlon and productivity”
largely depends on the timely procurement and availability of spare-parts. Industrial
breakdouns not only jeopardise the production, but at the same time adversely effects
the investment recovery and financial oollgatlons,thosu are ﬂlosely linked w1th the
very existance of industry. ~

To~day most of the African developing countries are 1moort1ng ‘transport equlpment,
agricultural machinery and capital goods to a high magnitude from the developed worlds
During 1972-1G77 African developing countries have:imported US - 24 billion F.0.B. worth
of engineering products from the developed and develoning regions, These substantial
imporied: rodcis have sspanesparts .consumptions throughout -the economic life of p Bk i
‘and macalnery.‘ 1kmnov9A, the imported spare-parts are expensive and procurefient of
imoFted pe: 5 even take more than years in many caces. It is true that developlng
‘African countries may not de able to manufacture all‘soare»oarts requirements: whlcn
:the Aindustries reguire for some decades to comes

Be that as it may be, there ‘exists a significant scope for the Afr;can countrles
ito manufacture irdigenously selected spare-parts and related components for''the
.priority industriés and economic activities. This has been high-lighted and identified
by the ZCA/UNIDO Basic Hbtal and Engineering Industries Development Programme liission
in Hovembc”—Deobrber 197. and svdsequently endorsed by the African Expert Group leeting
3=G Décember: 1979 that thu lccal development of selected spare—parts should be given ton
_priority.

The development and manufacture of engineering spare-parts require the following
uevelopment aspects:? .

- engl‘evglng design and copying of engineering products;

,tallat*on and apnT-f:tlcﬂ of engineering nroduct and
procg@s standards; =

- qualicy ocontrol;,,

= expansion of existing f-undry, forging, heat treatment, machine shop,
. tool rocm, repair and maintenance workshons;

- expansion of ancillary industries.

The inves tment requlremenu;for gettzng—up 1ﬂsL1tut10ns, technology, “nowhou, raw
materials (orocureiment and distribution), plant, machinery an? equipment for the
manufacture of spare-parts for selected engineering products e.g. transport equipnent,
agricultural machinery and capital goodsarc considerable. This brief project
description *therefore intend to lay out the preconditions for setting-up of selected



spare—parts manufacture within the African industries at national and subregional lewel,
in order to minimize investment costs through the participation of [{ULPOC countries
within the frameworlx of objectives set out in National Development Plans.

Proposed Product Grouping for llanufacturing of Dpare-Parts at National ¥
and Subregional Levels

The following product groupings are designed according to the recuirement of primary -
manufacturing operations, i.e. the types of spare-parts manufactured according to
basic engineering operations like casting, forging, welding etc. This in other words
portray the real need of manufacturing facilities accordlng to the basic processes
required to produce the spare-parts both at national and subreglongl level, The
priority areas indicated are: : o i B

- selected ppare-parts for Agricultural Machinery;
— selected spare-parts for Transport Equipment;

~ seleted spare-parts for ilachine Tools.

Proposed Spare-Parts Manufacture at Hafional Level

4 Description of Spare——
Required For Parts

e

Types .of Spare-Parts
| Group According to Primary
lfanufacturing Operation

I Cast Parts (ferrous and non- Agricultural lachinery | 3rackets; Levers; Bush

errous ] : [ bearings; Bearing housingi
Tool holders; Flanges;
Pulleys; Pump impellers;
Sprockets.

Transport Zquipment Srakedrums; Hubj; 3Bush
bearings; Brake shoes;
Cleevesy Levers; Valve
bocdy; Flange; Pisbon;

: | Cylinder liners;Sprockets
* and lheels,Boor handles.

lfachine Tools Guides; Bush bearings;
Gears; Oleeves; Levers;
} Gibsy Housing;body; 'heels

' and Pulleys; Brackets




Types of Spare-Parts

| Description of Spare
Do & :

Group | Accorcing to Primary Required For I s
Manufacturlng Operatlon' e 2 e :
{11 | Cast and Die Agricultural Machinery | Hubs; Pinks Axel; Axel

gggy Forged Parts
] (Heat tr\.,aoed )

shafts; Gears; Shafts; Tool |
Chisels; Tiness :

Axel, Axel shafts; Gear
Propeller shafts' oleeVes,
Bushings; Engine valves
and rockefé? Cams; Cam

shafts; Sprockets; ChHains. .

Transport Equipment

ilachine Tools Gears; Shafts; Sleeves;

Quill; Yokes, etc.

b
:

IIT | Sheet s gtal Stamped and Agricultural Machinery | Tines; Discsj Chisels;
- Pressed Partu21f required il Tool bars;
heat treated. or. welded) A4 .
{ L
Transport Equinment ‘ Rotor and Armature
' | laminations; Leaf springs;
| Chassis; Exhaust pipes.
|
ST |
IV | JHire Produck Parts

eat treated

Agrlcultural Machlnery lTle bolts; Plns' anrlng

(coxl), uneclal 301ts and
Huts.

s i

Kingpins; Coiled spring;
Special Bolts and Nuts,
Tie ré@s' Pins.

Tranqurt~ﬁquipment

llachine Tools Jig bushes; Dowel pins;
Dolts, Nuts, 'lashers;

‘sztures aarts;

v

Parts(ferrous

elded- and Brazed
“non-—
ferrous)

Agricultural lachinery ; Pipes; Tubes flanges

!

PGB, &

Transport Equipment { Bxhaust pipes; Suspension
mountings; Railway tyres
{with rimss Jrackets levers;
Hubss




Group

Types of Spare-Parts

| Description of Ovare-

_ According to Primary Required For Parts
Manufacturing Operation : ks
VI Nén-ﬁétaliic Parts Rubber Bushings

Agricultural Machinery

Transport Equipment

Clutch plates; RuBBgr
bushings; Gaskets; 0il
seals, Plastic parts.

VII

‘

Reconditioned Parts

Agriculture Machipery

Tractors; Trailors; and
Power operated machinery

"Transport Zquipment

Hlagon; Railcars; Locor
motives; Trucks; Lorry;
Trailors; Cars; Mopeds;
Cycles

Hachine Tools

Eiiachine beds; Guides etc.

VIIT Ancillary Incustries | . Common to all Filter; Exhaust pipes;
§i o S T N Gasketc; Seals, Pumps;
Tyres; "heels; Rims;
| Bolts and Nuts etc.
Spare-?érts Manufacture at Subregional Level (High Capital Intensive)
b G : R £
IX i Integrated SggreJParts Agricultural Hachinery !a) 500 personnel to train/

Manufacture and laintenance
Horkshop for: '
a) Training '~

- b) Hanufacture of Selected

Spare~Parts
¢) Reconditioning and
Overhanding of Machinery

;c) TractorsjiEngines; etc.

annunm
b) Spurgear; Helical gear;
Hypoid gears, etc.

Transport Equipnment

- (a) 1000 personnel to
_ train/year
(b) Spurgear; Helical gear}
Iypaid gears. etc.
(c) Engines; Trucks;
Lorries; ‘lagon; Rail-—
way; Locomotive. etc. |

ifachine Tool

(2)
(v)

300 Operative/annum
Spurgear; Helical and |
Devel gears; i
(¢) ifachine Tools and

IR e s R
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{ANUFACTURE OF SELECTED SPARE PARTS

PRODUCT GROUPING AT WATIONAL AND SUBREGIONAL LEVEL

Types of Spare-Parts According to Primary lanufacturing
‘Operation (to be followed by finish machining) -

e

3

Agricul

lachinery

CONSUIER HARKET & INDUSTRIES
AT NL ONAL LEVEL

al Transport Iachine
Equipment Tools

N\

e P
GROUP GROUP -

I II
Cast Parts Cast-Die

(ferrous & 2 Cast
fion-ferrous )} |Forged
Parts

GROUP GROUP GROUP GROUP
TEY v \'s VI
Sheet lietal ire Producq Helded & on=-ljetallic
HStampec‘z  Parts Brazed "Earts ,
Pressed Heat Parts ! e
Parts treated) (ferrous
& non—
ferrous)

GROUP GROUP ——
VIII VIL <
Ancillary > econditioned
Industries Parts
&

pryers

GROUP IX

Integratecd Spare-Parts, llaintenance

and Training Workshops.

- lianufacture of Spare-Parts
- Reconditioning of lachinery

e

L—-’-—‘-(“

FIGURE 1
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Proposed Products, Specification and Production Volume for Projects at National
National and Subregional Ievel

TASBLE I (Pages 9-10)
Hational Level

TABLE IT(Pages 11-12)
National Level

TABLE' ITI(Page 13)
‘Hational Level

TABLE IV(Page. 14)
Hational Level

TASLE V(Page 15)
National Level

TASLE VI(Page 15)

Subrepional Level

TABLE VII(Page 17)
;National & Subreglonal
Level

Spare—Parts for Agricultural liachinery
Grouwp I, II, III, IV, V & VI.
Natlonal Level.

Spare~Parts for Transport Equipment
Group I, II¥-III, IV, Vv &VI

'..Hatlonal Level

: Spare~Parts:for liachine Tools

Croup I, II, & IV,

“National Level.

Spare-Parts Reconditioned

Group VII, Agricultural lachinery,

Transport Zquipment
and Hachine Tools.

__iNational Level -

jupare-Parts from Anclllary Inuustr1es
.Group . VIII : ;

.Hational Levgl.

:Intcgrated Spare-Partslianufacture &

ifaintenance Workshop
Group IX ¥ 2 >
Subregional Level

Common Services Facilities

Foundry, Forging, Heat 'l‘reatment, Machlne
Shops ctc.

Mational and Subreglonal Level.‘-

v/



Product Grouping and Linkage - <. . ok

The following chart shows the inter=linkage of product groups and ancillary
products identified for the manufacture of ‘spare-parts for Agricultural lfacainery,
Transport Equipment and llachine Tools at national and subregional level (see page &,
Figure 2).

Proposed Location for the ilanufacture of Selected Dnare-Parts. for

e
> -7 .

Agricultural lachinery, Transport Hcuipment anc liachine Tools

The trend of imports reavel that substantial dewand for spare-narts exist in
the following IULPOC areas in African region. g

1. Lusaka IiTJIPOC countrics;
2s Hiamey MULPOC countries;

3. Tangiers IULPOC countries. A
In otherwards these areas would justify the setting-up of subregional spare-parts

manufacturing workshons which will also'cater for Younde and Giseny IFJLPOCs arease.
ng P ; s i

Accordingly it is suggested to set up at suoregional level the following workshopss

(a) Integrated spare-parts-and repair maintenance workshop in LUSATA

IILPOC; _ .
() Integrated spare-parts and repair maintenance workshop in NIAMEY
HULPOC; - '
(e) Integrated Spare—paf?s and repair maintenance workshop in TAIIGTEIRS ;
IULPOC. ™ z ' o i

Due consideration sliould be given to expant the existing large repair and maintenante

woriishons in these areas.

Minimum'Plant Capacity

1
(3

In jorder to cater for the demand of subregions the minimum volume of production
is reflécted in Group IX outlining product specification and Product Volume Sheets & - , -
in page 115 and for subregional maintenance worlkshons. OSome of the spare-naris
indicated in Group I to VI may also © Dbe included in the manufacturing programme of
the proposec subregional workshops. The purpose of the subregional workshops will
be to cater the need for training of personnel, production of seleeoted spare-parts and
repair and overhauling of machinery and ecquipment.,

As far as the spare-parts products identified for the manufacture at national
level, greater mobilization.will be recuired to.expan! the existing industries and
industrial estates Yo include greater number of spare-parts production as envisaged in
Table I to V (pages 9-15). \ "



PROPOGED PRODUCT GROUP LINZAGEZ OF NATIONAL & GURREGIONAL SPARE~PARTS
ANUFPACTURING OPERATION AT VARIOUS LZVEL UITH SCUPPORTIIG COIGiGl
SERVICES, FACILITISES AND ANCILLARY INDUSIRY CUPPORT

: B CONSULER VARKET & THDUSTRIES = ,
£ AT HATIONAL LEVEL Pt
% T e S —————
T } ; Agricultural Transport lachine |
lMachinery Zauipment  Tools -
NG

GROU® I - Cast Parts
GROUP IT -~ Cast Die Cast Forged
Parts ! ‘ ’gh
GROUP III =~ 3Sheet iletal Stamped &
Pressed Parts
o : GROUP .IV - lire Product Parts 6
/ GROUP V - lelded Drazed Parts \J/
= \ | GROU? VI~ Hon-Hetallic Parts :
g ] TSl i \/ = JT
GROUP VII i GROUP VIIX >
& /N Ancillary < N3 Reconditioned i
& Industries : l Parts y
= : /N
2 N\f\‘;\ |
SERVICE GROUP X ke
‘]/ 1. Founiry(ferrous & non-ferrous) :
—— —— 2« Forging .;hgps ' : ook
: 2« Tool Roon Ee Gl
A he Heat Treatment '
e 5. Galvanizing & Zlectroplating
F /; i
i NY
s —
§ GROUP IX
S e Integrated Spare—Parts & —
) Eign laintenace tlorkshops. i
&
m
7}

FIGURE 2
i
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Estimates of Import .of Selected Spare~Parts in the African Region

The  following are the estimates of import of selected spare~parts for Agricultural
cdeveloped and developing countries.

As the exact figures of -import are not available it is estimated that the spare-
parts consumptions stand at 10 to 15% of the imported value of the selected engineering
products. These figures mercly show in the magnitude of spare-parts import in the
MULPOC countries. -+

Estimates of import of spare parts and accessories to LUSAEA.MULPOC in '000 US$ FOB, |

1974 1975 1976« 1977 .55 1978 1979 1960
TRANSPORT EQUIPLENT : oo F
T 1 RO RERGG: 1 W . >« B 5,000 12,000  .22,000
Kenya, Uganda,

Tanzania 25,000 25,000 22,000 53,000
Ethiopia 7,000 5,000 90,000 9,000
iladagaskar 3,000 4,000 3,000 4,000
Malawi 2,000 3,000 2,000 2,000
lMozambicue 9,000 . 3,000 3,000 - 7,000
Zambia 15,000 " ¢ °% 19,000 ' 15,000, - 11,000
Other countries 15,000 16,000 18,000 24,000

Totaleesseves 57,0001 0,000 ' 155,000 132,000
MACHINERY (Non—electrical)
SITC 719
Angola 5,000 3,000 5,000 2,000
Kenya, Uganda

Tanzania 5,000 &,000 €,000 11,000
Bthiopia 31,0000 .5 1,000 1,000 . 1,000
ladagaskar 1,000 1,00000 .5 1,000:00, 1,000
Falawi 200 300 300 1,000
Hozambique 2,000 1,000 1,000 1,000
Zambia 5,000 °  7,000. 7,000 5,000
Other countries 3,000 £,000. 5,000 £,000

Totalesssoes 23’200 ) 25,300 29,3% g 30,000

} AGRICULTURAL _M/C SITC 712 A ; b

‘: Angola 2,000 400 20 go
Kenya,Uganca

Tanzania 2,000 3,000 3,000 5,000
Ethiopia 1,000 400 400 1,000
lladagaskar 300 £00 200 ] 4LOO
Malawi 50 200 200 200
liozambique 1,000 1,000 300 2,000
Zambia 1,000 1,000 300 1,000
Other countries 1,000 1,000 1,000 24000

Totalesaocos C,350 7,400 59420 10,6(0




Estimates of import of spare-parts and accessories to TANGIRRS ITULPOS in '000USH FOB

TRANSPORT EQUIPIENT
SITC 73
Algeria =

Egypt

Libyan Arab Jamah.
Morocco i

Sudan
-. Tunisia -

Total..u...

TJACHINERY (Non~electric)
SITC 710

Algeria

Egypt

Libyan Arab Jamah.
Liorocco,

Sudan .

Tota.l..u...--

AGRICULTURAL ii/C
STIC 712

Algeria
Bgypt
Libyan Arab
Jamah.
liorocco
Sudan
Tunisia

Ao a ke e e ns s e el

—2 D

1974 1975 . .19% 1977 197¢ 1979 1960
" 56,000 119,000 137,000 153,000
33,000 57,000 90,000 93,000
55,000 96,000 117,000 140,000
. 24,000 14,000 565,000  §0,000
140,000 24,000 23,000 21,000
15,000 22,000- - 23,000 32,000
3,200 7,000° - 50,000 91,000
14,000 - 24,000 - 32,000 39,000
22,000 35,000 ¢ 35,000 33,000
2,000 13,000 ° 1,000 - --22,000
3,000 - 4,000 ., 7,000 . 7,000
. 5,000 ... 10,000 -- 11,000--- 13,000
£5,000 93,000 153,000 208,000
7,000 9,000 , 6,000 . 5,000 '
1,000 3,000 2,000 41,000
5,000 £,000 . 5,000 5, 000
2,000 3,000 200 1,000
1,000 . 3,000.: . 3,000 . 2,000
e R T 3,000 3,000
1,000 29,000 ~ 20,200 24,000




o Estimates of import of spare-varts and acces.‘édr"ibes to NIAMEY I.‘IUL:POC in '000 US% FOB

D3

1976

1974 1975 1977 1c78 1979  19¢0
TRANSFORT EQUIPIENT
SITC 73
Ghana 15,000 13,000 14,000 21,000
Guinea 1,000 3,000 2,000 3,000
Liberia 465,000 5-1,000 505,000 529,000
Nigeria 53,000 140,000 233,000 291,000
Togo 2,000 5,000 C,000 5,000
Other countries 15,000 47,000 54,000 - 72,000
Totadleecosee 532,000 769,000 916,000 981,00)
LIACHINERY (Non-electrical )
SITC 719
Ghana " 3,000 4,000 " 5,000 5,000 i
Guinea Uopek  GONGE 1,000 1,000 1,000 1,000
Liberia— -+~ --° - 2,000 " 3,000 3,000 2,000
Nigeria 15,000 31,000 39,000 54,000
Togo 400 1,000 1,000 1,000
Other countries 9,000 11,000 14,000 24,000
Tot@leeessssans 309400 51,000 . 61{.,000 ‘ 8{;,000
AGRICULTURAL M/C
SITC 712 '
Ghana 1,000 1,000 24000 2,000
Guinea 70 400 50 200
Liberia 300 1,000 1,000 1,000
Nigeria 2,000 G,000 7,000 10,000
Togo g 5. 5 Ixta CO_ £00 - £HO0
Other countries 2,000 3,000 . 3,000 5,000
Totll . covase 5,450 13,480 12,450 18,500
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Estimates of import of spare—parts and accessories to YOUNDE MULPOC in '000 US$ FOB

. 1974 1975 1976 1977 197¢ 1979 1982

TRANSPORT ZQUIPIENT
STIC 73

CRUCA countries 27,000 35,000 49,000 47,000
MACHINZRY (Hon—electric)
STIC 71

© CIUCA countries 6,000 10,000 - 10,000 13,000

AGRICULTURAL i1/C
SITC 712

CEUCA countries 1,000 3,000 2,000 2,000

Hstimates import of spare-parts ané accessories to GISENY MULPOC in '000 US$ FOB

TRANSPORT EQUIPUENT

SITC 73
Burundi, Rwanda 2,000 2,000 3,000 2,000
Zaire 29,000 29,000 15,000 15,000
TPotalevecers 31,000 31,000 10,000 17,000
MACHINERY (on=electrical)
SITC 716
Burundi, Rwanda 200 300 590 500
Zaire 5,000 6,000 3,000 5,000
Totalsseessen - 6,200 6,3% 3,[}00 5,500
AGRICULTURAL li/C’
SITC 712
Burundi, Rwanca 20 50 50 E0
Zaire 1,000 1,000 200 1,00
Totaleasssoes i ,030 i 9 063 250 {}50
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Investnent Regpiréd'

The products identified’ for:subregional worlishops in Group IX and subsequent

‘manufaciure require heavy investment in terms of machinery and working capital., It

will bhe allflcult for a 51ng1e country to implement such project by itself.

Demand for upare—Parcu Reaulrement

Due to the limited information available in the Secretariat, the mission will
have to collect from the subregion as reférred to page 9 to 15 outlined in
product specification and product volume. - ¢

Raw laterial Specification and Requirement

As spare-parts manufacture require a wide range of input materials ec.g. c¢astings,
forgings, steel hardware, intermediate products, wood,. proauctg, non-metallic products
and various otheér finished and semi-finished components, it is suggested that the . .
basic metal engineering and ancillary industries should be developed at natlonal level

: inf respective HULPOC countries.

.

: ; . ;
Type of Haterial Specification Quant%ty Required l
s in Tons

(2)

(n)
(i)
(3)

(%)
(1)

()

(c¢) Pearlitic ilalleable Iron BeS. 3333:1972 1Grk
Castings

(@) Brass Shape Castings 60 Cu + 4O Zn © ) B43.1400:1973

' A " 00% Cu + 2006 Zn ) 1Gr0

(e) Hild Steel Section. . 1B.5., 2094 Part 3, 1954 Gr3

(f) Electrbde‘qualify Carbon  {3.3. 4155:1971 IGr7
Oteel Sections ENEY i

(g) Hardening and Tempering 3.3.970 Part 2, 1970 Grl
quality Carbon Steel
Sections

Cast Iron Shape Castings { High duty gray cast iron grade 17
or mechanite specification.
(345. 145221951 Grk)

SeGa Iron Shape Castings BeSe 2709:1973 G5

Carbon, Carbon Manganese and {3.5.,970 Part 5, 1972 Grd
Silico [ianganese cuality - ' e '
Spring Gteel

Carbon Tool Steels 3454970 Part 1, 1972 Gr_

Case Hardening quality
Carbon Julphur Steel

[iild Steel Plates and Sheets | B.5. 1449:1055 Gr2

lot Crossed Rolled Steel 3.5.200L Part 4, - ‘
(for agricultural discs 34541449 Part 1, 1072 MGr " |
production) ‘ } o L . e ] s

Total requirement of Taw material should bBe assessed after the products identification
and mocel-weights are established,
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Requirement of Common JIngineering Services Facilities at Hational and

Subregional Level

The common engineering services facilities as identified in Group i page
willibe required for the spare-parts manufacture at the national and subregional levels.
The minimun production volume is already outlined in Group I product range. It is
desirable to develon and upgrade the existing engineering facilities at the national
level: ‘ . . o

- founcdiy and forging shoos;’

- tool rooms;

- heat treatment shops; q

- galvanizing, electroplating and nhOuphating shops.

Rqu;rement of Anclllary Industries

Anc1llary 1uﬂustr1es at national level are 1mnortant supply source for spare-parts
componentu. Sub-=contracting of parts and components not only recduces the: product costs
but'also improves the cquality of the product and creates established source for
spare-parts recquirement. The ancillary industries are divided into two main categoriesz

- - = Ancillary industries at small level with medium volume production
" .. having lower investment costs;

= Ancillary industries at medium and large scale level with high volume
production having re latlvely higher 1nvestment cost.

The proposed identified produc grouplng for anc:llary industries at national
level are reflectec in Group VIII. in page 4 for spare-parts requirement.

Subregional Linkages.

In order to develop these multinational spare-parts industries in the 3 MULPOC
areas, it is suggestec that the existing national spare-parts machinery industries
should be expanded. The main national -~ subregional linkage will be in the form of
supply of parts, components and basic raw materials from existing facilities to the
subregional facilities. Greater sub-contracting arrangements between the subregional
and national facilities will assist the multinational companies in the MULPOC areas.

Implementation llodalities

For the implementation of these projects it is suggested that African multi-
national companies shoul:d be establishecd in each IIJLPOC areza with equity participation
of interested membder States waich will join the companies. It is suggested that design
and collaboration should be based on joint ventures with companies in other regions
which are engaged in manufecturing the oroeucts concerned.

Each company will have a 3oard of Dlrectorg and should be responsible to the
share holders i.e. the member States. The management of the company will be v1szted
on the [anaging Director of the company.

Follow=un Action
In order to follow-up the projects, it is suggested that detailed feasibility

studies for each subregional project mentioned above should be undertaken followed
by implementation of these projects which would prove to be viable or desirable.





