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Fow industries -

- Electric lamp and torch bulbs .
- Welding machines el
Telephone hand-sets . .+:

Electiric motors

-Electronic resistors, capacitors, filters, etc.

. Blectric warehouse :trolleys, fork trucks

Electric small guage shunting units

Electronic equipment, including”computgrs

Expansion of existing industries

Domestic refrigerators

.., Other .domestic electrical appliances

‘:Radlo (and telev1s;on) sets

Sw1tchgear

“”Electrlc wires and cables
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SCHPATER III-- o .-

DEMAND FOR ELECTRICAL MACHINERY APPARATUS AND APPLIANCES
IN THE EASP AFRICAN SUB—REGION

Estimation and projection of demand

24. As mentioned in Chpater II imports of electricaI;maéhiﬁery,mapparatus

and appliances into . the :ecountries of the Sub-region can be taken as.indi-

cative ;of demand for all cguniries.except Rhodesia which has a sizable

+:lacal production,

255 Thé insuffieiency of data available and the discrepancies apparent

U ¥ thi§ dats affect the aceciracy of assessment of demand and of projec—

tion, and consequently only an order of magnitude ig ‘likely to*be obtained.

26,  In the’case of Malawi, Zambia and Rhodesia for whichzdaté’had*been
groﬁﬁéd1fdgé%hef"uhder'the Pederation of the Rhodesias and Nyasaland,
fﬁe‘yéars 1956° to 1960 ‘witnessed the exeoution of the Kariba Hydro—
Electric Project, which cost about US$200 million, It has not been

possible to separate the effect of the implementation of this project

from.demand figures for electrical.commodities, which were seriously:

swollen by its execution, : This did not only affect the items directly
connected with: the project such as generators, electric motors, switch-
gear and transformers but alsq commodities indirectly affected such as

refrigerators, air-conditioners and other domestic appliances imported,

27« DNo information has been obtained regarding other non-recurrent

projegts such as power stations or sizable, extensions of distribution

network that may have. been executed.in the Sub-region within the period

Yo

"~ 28, The changing pattern of the economy after indéperndence referred

to previously will considerably affect future déemand for electrical
machinery, apparatus and appliances. However, the quantitative effect

ig difficult to assess; for it is dependent-on thé development plans

" of the various countries, and these in many cases, have not been worked

out,
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29. 1In view of the foregoing considerations any assessment of the value
of the avallable data and of projections based on such data is exceeding-
ly problematlc. However, w1th these llmltatlons and reservatlons in
mind, an attempt is made to use the available information for estimat-

ing the order of magnitude of demand.in the years 1970 and 1975. . .

~130, Tables IT.47°(1) to IT.4 (7) give the ‘available data on imports of
electrical machinery, apparatus and appliances into the countries of -
the East African Sub-region by major groups of commodities for the years
195640 1963, .- Tables II.4. (8) to II,4 (10) give the.available data on

Aimports :in: these 8 years of Radio Receivers - Batteries andIAccumu}afqrs -

-~ '‘and-Electric Bulbs and Lamps..

31. Referring to.Table II.4 (1), the.effect . of the execution of .the.
Kariba Hydro-Electric Project ovex,importg_ipto Malawi,:Zémbia éﬁ@ v
Rhodesia during the:years 1957 to 1961 can be clearly seeﬁ.‘ These-three
countries have, therefore, been separated from the ptper_countrieé of
the Sub-region:for the:purpose-of projection of demand.. |

32;:"Fof the assessment of  demand it is neceesary to add: local produc—
tion to imports and to subtract exports. Howevbf;féinbe Rhodesia is -
't’ﬁé“zuoﬁly‘: ‘sountry that has a relatively large locdl production, ':ﬂn.ports
for internal use have been taken as representlng demand! for -the other.

- countries of the Sub-region. I

33, ke ‘hse of a curve for ‘projection of‘demand,‘logarithmic or other-—
Wwise,” rbqlires definite indicatioms to this effect from the available

' dn‘ta, ‘and this does not show Itself from ‘the plotting of consumption
shown in Tables II.4 (1) to II.4 (10} in the Graphs given in Figure 1 and
Figure 1 (1) (pages 2 and 3 of PART II). Morepver even where long range
projection is best met by & ocurve theﬂfirstﬁﬂ%rt-gf,3u9h ? curve oan .
‘be;'approximated ko by a straight line,,and_it is likely to be the,f;;gt
part of :amy such.curve that would be applicable,ﬁp,counpiies on -the
threshold of industrial development, other considerations apart.. _Aécord—

ingly a linear trend projection has been adopted.
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Linear Trend Projection ©f Demard

34. The least square method has been adopted in Eekihé the linear trend
caleulations of future demand as can be seen from fhe"fdilowing-example:—
35, From Table II.4 (1) glVﬂng imports of electrlcal machlnery, apparatus

and appliances into “the various countries of the’ Submreglon 1mports for

the countries other than Malawi, Zambia and Rhodesia over the years 1956

to 1963 are as shown in the following table;ff}_.'

Relative Importé R

Se§;?1 Year Tear - Value - Per- cent Xy x2
X Q00 § y Lo
1 01956 i 4 o 25,250 | 100 - =400 16
2 1957 -3 - 27,533 = 109 =327 .9
3, 198 -2 23,502 93 | -186 4
S 40 195 T A 25,353 100 -100 1
5 “Lm\wl960hw*":,ﬁjAC_e Q ”:29 284L | 116 7 ) ) )
6 961 1 30,338 120 120 1
7 196k v Ten 34,3620 136 e o4
gle o 1963 3 T 40,3260 0 160 - 480 9
TOTAL - B ‘f LT 934 74141 44

36. To facllltate calculat*one the year 1960 has in all cases been
'taken ae datum yoar, to whlch other years are related, and the 1mport
values are glven as percentages of the value 1n the flrst year for which

data are avallable.'

- The formula adopted is as follows.-
¥y =a+ bx

" Where:
x is the year in queetioh

vty igithélvalue of ihpéritn expressed as'a percentage of imports
. .:-in the first year for ~thich data are available,

a and b are the factors ;o be;calculated -
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37. Based on the previous formula, a and b can be obtalned from the

follow1ng two formulae

e
ra + b ;/ x

NN N‘\

XY = a éﬁt + b ‘:x?“ ‘ o _ *

_Where n 10_ he rumber of Years. for whlch data are avallable.;,

Solving the previous formulae we -obtain:

,":'X_-_EB:. ‘/{ x‘i.---_:e.,.
=L
ﬂix
- _,;....‘ 2.3.4..; 8& . = _141 e "4-81 e - e P . et e i e e eekibart et mese s e s pare - sne o e 1
—4' e e o .4‘4_‘ R ‘ " ) ; R
From this we ohtain the formylas..

=121 + 8x L e e e oo e

. From which we derive the following projection formula:
Imports-in 000 &= 30, 600'+-2 020 x, L

38.: Prog@c ions for the na jor commodity groups and the commodltles
covered in “able II. 4 (2) to II. .4 (10) have been worked out in 2 similar

manner and the results drawn 1n Flgures 1and 1 (1).

3. It w:ll be notad that for the two major groups "electrlc power
machinery - (qITC 722" and Me- ulpment for distributing electricity -
(BITC-T23)" ¢ thz rrojections show a downward trend.,  ~This indicates “that
the earlier ycaru of the observatlon per1od W1tneased the executzon of
'proaects waich neodsd 1mports of these two masor groups wh1ch were not
repoetcd durlng 1auer years. Future demand Wlll naturally depend on
81milar proaeets whlch may be 1mplemented W1th the 1ndustr1a1 develop-
‘ment drlve tuklng place 1n the recently 1ndependent countrleq consump-

“tion of these two groups is bound to take an upward trend.

40. A downward trend is also Been in the case of 1mports of apparatus
for medical purposes. These depend on,soclal development plans, which
were evidently slowed down during the transition perlod to independence

and bave not picked up sufficiently yet...
4L..  For the other four major groups, tae following projection formulae
are obtained for the irports into the ccuntries of the East African Sub—

region except Malawi, Zambia and Rhodes as
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©§IFC 72 '~ Elsctrical Machinery, Apparatus and Appliances
- ‘.o . .- Imports in 000 US§ = 30,600 + 2,020
SITC 724 -~ Telecommunication Apparatus g
Imports in 000 US$ = 8,430 + 1,025 x &
SITC 725 - Domestic Electrical Equipment
Imports in 000 US§ = 2 055‘+ 198 x
SITC 729 — Other Electrical Nachlnery

Imports in 000 US§ = 10,550 + 1,078 x

42, For the commodltles coverei by Tables I1. 4 (8) to II.4 (10) and
figure 1 (1) the follow1ng proaectlon formulas are obtained for the
imports into Kenya, Uganda, Tanzania, Malagasy ‘and Mauritius:
SITC 724 2 Radic Receiveérs ot
Imports-in 000 US$ —_3 680 + 513x

SITC 729 1l Batteries and Accumulators
Imports 1n Q00 US§ = 3, OOO + 344x

SITC 729 2 Electric bulbs and 1amps
Imports in 000 USH = 523 + 22x
43:°° Assuming that the growth rates represented by the above formudae
can be applied to thé individual countries of the Sub-region and applyr .
ing these growth 'rates to  the demand indicated by the couniries in their
replies to  the questionnaire we obtaln the proaectlons of demand in 1970
and 1975 given in Table IIT.1. Ko proaectlons have been made for SITC 729

(other electrical machinery) as it will not serve a useful purpose.

Proaectlons based on the relatlonshlp betweenjper capita GDP and

ST caplta Consumptlon -

44 .- Another approach to proJectlon of demand has been made, based on'

possible correlation between per Gaplta GDP and per caplta COnsumptlon.‘

45. Table III.2 gives the Per Capita GDP and per capita oonsumptlon
in the countries of the East African Sub—reglon of some electrical

commodities which have shown reasonable correlation. Consumptlons of
switchgear and transformers and of rotating machinery have not showu

any correlation, and thls is understandable.
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46. The data given in Table III.2 has been plotted in graphs in figures
2 to 7. The foilowing remarks are to be taken in conslderatlon in u81ng

these graphs:

Figure 2 - Insulated Cables: _ _
Figure 6 -- Electric Batteries and Accumulators:

Figure 7 ~ Electric -Zulbs and Lamps :

In all these.cases Rhode31a shews a much higher consumption than 1ndlcated

by the graphs, due to its advanced industrial development
Figure 3 - Domestic Radio Receivers: D

4A7. Mauritius shows a much higher consumption than indicated by the
graph, It is a small island with a relatively small population, whose
wealth (from sugar) probably gives many of its inhabitants the means
to procure radio receivers. Zambia and Rhodesia“shdw signs of earlier
fulfilment of much of the demand, : .

48. Table II.3 gives the projections of ‘population and of Gross Domestioc
Product for the countrieé'of'the'East~AfricaﬁJSub—region for the years
1970, 1975 and 1980, These are "plotted in graphs in Figure 8.

49, From these data proaectlons of demand based on Per Capita GDP: ‘and

Per Caplta Consumptlon have been worked out and are glven in Table TTII. 4,

Estlmatlon of demand

50. Estlmates of aemand calculated for the years 1970 and 1975 based
cn linear trend projections (Table III, 1) and those based on per caplta
GDP and per caplta conuumptlon (Table I1I. 4) have been entered in Tables
III.5 and III 6 for 1970 and 1975 resPectlvely.

51. In comparing the projected figures of demand for the commodities
for whlch projections have been made on both bases the following should

be noted.—

(i) That in the case gfilinear trend projections for radio
Teceivers - batteries and accumulators — and bulbs and
lamps the consumption in Kenya, Uganda, Tangania, Malagasy
and Mauritius in 1956 to 1963 was taken as basis. Applica~
tion of the growth rates so obtained to other countries of

the Bub-region is a rough approximation,
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.(ii) For telecommunication apparatus other than radio receivers..
iinear trend pidjéétions have been made on the basis of con-
‘sumption of the Five counfries mentioned in 1 above plus
Ethiopia, Soﬁéiié;'Bﬁ?undi and Rwanda. The application of
thé:gfbwtﬁ Yate &5 obtained to Zambia and Rhodesia is again..
a rough approximatioh. "(This also applies to linear trend '~
projections for Electrical Machinery apparatus and appliances

as well as those for Domestic Electric Equipment).

(iii) From Figures 2, 3, 6 and T, utilized for projecticns based
on per capita GDP and per capita consumption, it can be
seen that the points representing consumption in a number
of countries of the Sub-region fall far from the curve
utilized for projections. It will also be noted that the
upper part of each curve, shown dotted, can only be a wvery
rough guide of a possible per capita GDP and per capita
consumption relationship. Further the data utilized for draw-
ing these curves relate to the years 1961 — 1964 and these
years, as mentioned earlier in the paper, are not likely to
be truly representative of annual consumption in the various

countries of the Sub-regiocn.

52, These observations explain in part the differences between projec-—
tions based on linear trend and those based on per capita GIF and per
capita consumption. The estimated figures in tables IIIL.5 and I11,6
based on the two projections can only be intelligent guesses giving

a very rough order of magnitude of consumption., Equally acceptable
'Guessestimates' can probably be obtained by multiplying the average
annual consumption over the period 1957 to 1960 shown in Table II,1 (1)

( The Rhodesias and Nyasaland excepted) by say 1.5 for the items for which
the demand is not likely to increase steeply and 2,2 for the remaining
jtems in order to obtain orders of magnitudes of demand in 1970, and

by 2.0 and 3 to get orders of magnitude of demand in 1975.
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53. .In the questiomnaire circulated to:the various countries .of the
Sub-region, they were requested to give-estimates of consumption in
1970 and 1975. Only Rhodesia and Mauritius gave such estimates. Rhodesia
also gave the basis of projection as a growth rate of 5 per cent per
annum, which appears quite feasible. Mauritius gave estiimates of consump-

tion generally showing a much lower growth rate, ..
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CHAPTER IV
DATA RELATIVE TO ELECTROTECHNICAL ENGINEERING INDUSTRIES

- Data relative to production of electrieal machinerx in the United
Kingdom

54. Table IV.l gives an analysis by size of enterprise of the produc—

tion of electrical machinery in the United Kingdom in 1958 for firms
employing 25 or more persons as obtained from the U.K. Board of Trede
Report on the Census of Production for l958, part 56. The table shews
that the net output per person employed varies with the size of enter-

.prise, ehow1ng three peek values for three sizes of Enterprise:-

(i) . Employing 100 =~ .. 199 persons
(i1) Enmploying 1,000 — 1,499 persons
(iii) Employing 7,500 persons and over

This is indicative of the fact that there is more than one economic’

sizé of plant for an industrial enterprise.

Table IV.2 gives similar information for the sase of insulated wires
and cables (obtained from part 57:of'the report referred to above) and
shows even more pronounced optimum sizes of enterprise for the two

casess—

(i)"-rEmPIOying 50 - '99 persons
(ii) Employlng 500 = 749 persons

In all the cases of optimum sizes of plants, the output per ‘person

employed inereases w1th the increase of the size of enterprise.

Data relatlve to manufacturlng operatlons in FBurope

55. Table IV.3 (1) gives basic 1nformat10n regarding minimum economic
size of plants for various branches of electrotechnleal engineering
industrles, flxed capltal requlrements, labour force, floor area and

electric energy oonsumptlon based on European condltlons in 1965,

.56, Colgmn_3 of the table gives the minimum economlc size of plant

based on modern engineering practice in industrialized countries. For
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the countries of Africa, plants of lower capacities are likely to be
viable, depending on the partiouiar tranch of industry, transport condi-
tions and the nature of the market. In‘the case of domestic refrigera-
tors and domestlc washlng machines (serlal numbers f and 8 in the table)
the'm:nzmum sconomic size of 2@ 000 to’ 25*000 pleoee per wrinum iS“intended

v

to meet the severe competltlon within the European market.

‘“57;‘ Column 4 glves the max1mum welght of plece to be llfted and’ helps
Wlth the deelgn of bulldlngs and llftlng gear. Columns 5 and 6 g1ve
the flxed capltal 1nvestment needed per unlt of productlon per annum

'and the percentage of thls 1nvestment whlch goes 1nto bulldlngs.

- T
— L IR

58.m Columns 7 and 8 glve the total Worklng hours . per ton of productlon
and the percentage of thls total which goes 1nto machlnery hours. Columns
9 and 10 give the output 1n tone per annum per productlon Workman and
the output per annum 1n tons per. square metre of productlon area on the
basis of 2 shift operatlon. Column 11 gives the total floor area needed
Forithe shops and shop offiedd’ (Apart from other Blildihgs’ for offloes,
stores, etc.) related tor the total- labour forcei Coluhhn 12 gives the
.. production workmen zs a percentage of total: labour. force while column 13
.. .@lves.the production.workmen as a percentage of the. total.number:of
employees.. The last golumn, 14, gives the electrical, energy. copsuap-—

tion per ton of production.

29. The fixed capital investment is given for Rurepean conditions
in 1965, For African condiiions addition of transport costs:and cusiom
dutles and 1ncreaeed erectlon oosts result in capltal requlrements being

: about SO per cent hlgher than for European condltlons._ .

Data relatlve to eleﬂtrotechnlcal eng1neer1ng 1ndustr1es w1th pcen

“countrlef-‘ o R R e e L e e D

31b111tles for developln

COmLNOGR CrEwmr G howhee o avioo RV

Ush CondltlonS, 1959/1960 B

LT

60. . .Tabls. I, 4 “(1)- gives, data:relative to: some:-electrotechnical engineer—

e q

ing-;ndustrles with.possibilitigs for developing.countries. The data
are based on USA small 1ndustry 51tuatlon in 1959/1960 (as glven in the
Industry Fact Sheets publlshed by the Department of State, Agency for
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InternatiOnal Development, Washington) and should be. adapted, realistical-
ly to suit 1nd1v1dua1 countr1e“ rarticularly as regards labour require-

menup, costs and 1rveqtor1es of raw materials and spares to be carried.

7 They are.relatlvely small in their gize, by USA standards, but may be

considered medium scale in some developing countries. The plants offer
possibilities for local invesiment even where the capital market is still
in the early stages of devolcpment, for building up needed technieal

skllls, creatlon of channels of Q”stvlbuuﬁon, saving of forelgn exchange

‘and galnlng experlence 1n Aa“*gement cs ential to broadnbased €CONOmic

" growth,

61. Referrlng to the table, CQJMAA . gives. the 3IC number of: the Branch

- Industry glven\un@ep colwin 2, for refergnce purposes. Column 3 gives

the annual production capacity of the plant relative to which the data

is given, on a one ghift basin, After a perlod of ope“atlon on. such

1a basis 1t ma y be found adf1“3b]“ to run two uhlf ppr dav -f_the market

can absorb the ircraased cutput, in order to reduce costs.

62. Columns 4 to 8 give the capital requiremcnis,  Column 4, fixed

capltal, covers .the cost of larnd, buildings and equipment, furniture
a.‘nc_l‘_f:J.::;‘.I:u:c_'Qs.g Columnn 5 gives the working capital, which represents the
iﬁitial payment th2% must be rnade before receipts from gales start to
come in, for direct materials, cdiroet 1abour, manufacturing overheads

(supplles, fuel 'vater, truck op= rauﬂﬁﬁ ccsts if ang and 1nd1rect 1abour),

admlnlstratlve costs ftltcrcs;, ¢ruaranﬂe, legal charge“ and audit charges),

\

contlngen01es, galeq costs (s alez oomm¢us1ons, freight out, travel and

advertlsement) and 1abozr traﬂnlqo,_

63, In most cases the allovance for direct materials, direct labour

and mamnufacturing ovcerhead is fixed at 60 days on the assumption that

30 days will be nceded to buil‘ uo an iave Lory of flnluhﬁd products

and another 30 days will be dllofed for coliectlon of acoounts. . Devia~
tions occur, depending on the time required to get dﬂllvery of méterials
and other factors., The allowancs for administrative cosus, contingencies
and sales- costs is based on 30 days in *eneral since most of these will

not begin until sales Luve staried, and time is usually allowed before
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‘payment becomes: due,. For training costs an estimate is made of the
amount of labour time -that will be ponproductive or only partially pro-
~ductive, wastage of materials and non~productive use of items coming
under manufacturing overhead, Variations in the allowances under this
heading arise from variations in the training time needed. In some cases
. the work i of such a character that no allowance for trafning cogts

- is needed (USA conditions)*

64.° Dlrect materials are the materials that go dlrectly 1nto the finished
products and either constitute a part of sueh products, or are necessary
for combining or containing the constituent parts. Supplles are the
materials necessary for the mainterance and running of thé”machinery

and equipment and for the performance of admlnlstratlve and clerical

operations.,

65. As far as electric power is cdncerned, a few industries‘must have
their own generéfﬁng facilities as a stand-by in'case of'power_failure,
€.8. Where continuous furnace operations are called for and where serious
loss, of materials or damage to equipment would result from a failure
to:maintain heating operations., In such cases the cost of the generat—
ing -plant is included under equipment in the fixed capital requlrements
(Col. 4).

66. Whéfe an industry needs transport facilities of its own, the capital
cost is included in the fixed capltal and the anmual running coet is
included under manufacturlng overheads. As regards MANPOWer, this is
calculated on the basis of one shift operation. Where it is desirable

to work more than one shift in order to make better use of the séarcs

. investment funds, it will be necessary to increase the number of

employees accordingly. .

67. Depreciation has been calculated on the b331s of the follow1ng

life periods:

Buildings S | 20 years . .

Equipmeht,-furniture and fixtures : 10 years
Dies . _ _ . ‘ o 5 years
Tools | | - 3 years
Trucks 4 years
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68. Column 6, total capital, is the sum of the fized capital and the
working capital. It is to’be noted that financing of the two components

of the capital will be on different bases.

69. Column 75jforeign currency ‘component 'of total capital, is taken
as the cost of equipment, furmiture and fixtures plus the component of
worklng capital ‘covering direct materials and supplies not locally avall—-

able. Column 8 gives the remainder of the total capital.

70.. Column 9, direct labour, covers the labour used directly in the
manufacturing process itself. Column 10 the 1nd1reot labour, covers
managerial, clerical and other labour not dlrectly attrlbutable to the
manufacturing process, such as Janltorlal malntenance and bookpkeeplng

personnel. . Column 11 gives .the total number of employees needed

71, Column 12 gives the fixed capital investment per employee (Column 4

divided by Column 11) and column 13 gives the annual gross sales ~evenue.

quumn 14 gives the total annual costs, including depreciation. SURREYE

72. The gross annual proflt is glven in column 15, and as percentages :

of total capital and of gross sales in columns 16 and 17 respectlvely.

et

73+ - Column 18 glves the annual forelgn cufrency requlremenus. Fhese ¢
are taken as the cost of d1rect materizals aim ‘supplies not loecally avails
able, plus an 1nstalment to cover the forelgn currency ‘component of
capital cost,. assumed equal %o 10 per cent of “this cost on the average.
In the first years of operaticn additional foreign ecurrency will ve'
needed for ‘expatriaté management and other . supervisory and technical
staff., Column 19 gives the annual foreign currency saving,- unloh is
taken as the annual gross sales revenue assumed to be equal to the

"t

ments. 1

[ Porbe PG
[

74. Column 20 gives the value added per annum. It is taken as the wvalue
of produotlon or the gross sales revenue minus the value of material
1nputs. It 1ncludes the depre01at10n allowances. The value added is

given as a percentage of gross sales revenue in Column 21.°%
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75. The last-columh, 22, gives the capital output ratio, or the ratio
of total ‘capital (Col. 6}-to the value added (Golé 20).

Change to conditions in Afrlca, 965

76. To change from Amerlcan oondltlons in 1959/1960 to condltlons in
Afrioa in 1965 a number of factors must be taken 1nto account, and these |
vary from one Afrlcan country to another. However, an average ‘case is

taken to produoe Table IV.4 (2), along the follow1ng lines:

Land | |

T7. Considefing that the cost. of land is only a small percentage of
total -expgnditure, and in.view of: the fact that land for 1ndustr1a1
purposes is scarce in Africa and therefore more expen51ve than ordlnary
land, the fzgures glven for Amerlcan condltlons are used for Afrlcan
condltions. ' \

Buildings -

78. . The average costs used for USA corditions are US$3.5 to 4 per sauare

foot, -and these can be adopted. for. the Sub-region,

79. Egquipment, furniture and fixtures . ..

1% Taking into account thé increase in prices from 1959/1960 to 1965
and the difference in prices between Burope and the USA, the 1965
" fio.b. prices for ‘Africa may be taken as the USA figures. for
1959/1960 increased by 5 per ceti

2. Add 12 per cent to the f.o b. prlces to obtaln average 0.1 f. prices
‘for the Sub—reglon.' ’ ' o ' o

3. Inland transport

(1) The weight of machinery and equipment may roughly be esti— .-

mated on the basis of a price of US$ 1.0 per kilogramme.

(ii) ~ Inland transport costs vary from about US$20 per ton for .
Uganda, Rhodesia and Malawi to about US§ 32 for Zambia,
US$36 for Burundi and US§64 for Rwanda, An-approximate
weighted average of say US$22 per ton may be adopted.
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An addition of 1 per cent ad valorem should be made for ..

inland insurance.

~ Taking these factors in consideration, an addition of 3 per cent

can be made to the e.i.f. value for inland transport.

4, -#ad 10 per cent to meet increased eregtion cogts . in the Sub-region.

The cost of machlnery and’ equipment should therefore Ye increased by

30 per cent over the USA flgures.'

80. Mangower

Indirect labour

(1)

- (i1)

o~ Manager will be an.expatriate for the first few years in

most instances, costing about 30 to 40 per cent more than

the USA figure. He will have ai understidy who will take

‘over from him within a fel years, but in the meantime this

will increase management costs. When the expatriate is no
longer needed, costs will be nearly half the USA flgure as
long as there is scar01ty of the hlgher 1evel manpower in

the developing country. For 51mp11c1ty of caleulatlon, the
USA figures may be used as an average over. the next decade

in the case of an average African country.

Office staff

Numbers to be doubled for lack of mechanization etc.,

but pay per man would be about 30 per ceﬁ%ﬂdf thé;Qerespond_

woopimg - USA figure umtil education is more .general in Africa,

C(111)

80 costs would be about 60 per cent the USA costs.

‘Maintenance staff

Expé%riafés will be neededrfor sb@é fime in‘m65£ African
countries, but local staff can take over in a shdfter péiiod
than in the case of the manager. Pay of .the loecals would
be about. 30 per cent of the corresponding USA figure until
the available local personnel are in much greater numbers.,
With the number of African maintenance ét;ff"ébout‘aoubié

%he USA flgures, the costs would be about 60 per cent the

iUSA costs.
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81. Direct Labour

(i) For skilled workers the same number:iof operators would .
be needed, but costs would be half the USA costs. Pro-

duction would be lower on non-repetitive work. | . .

.{(i1) For semi-skilled workers, the mumber of operators would
be 1noreased 50 to 60 per cent, each gettlng about 25 per
cent to 30 per cent of the USA pay for hlS opposite number,
Thus the cost would be about 40 per cent the USA' cost.

(i1i) For unskilled workers, the numbers should be trebled,
each getting one—tenth the pay of the USA umskilled worker,
and so-costs would. be three-tenths of the USA costs.

82:-‘Directrmaterials?ana Supplies

| Add about 15 per cent to cover the frelght and 1nsurance costs

of materlals not locally avallable.

83.  Power, Fuel and Water.

-For 81mp1101ty, double the USA costs. SR

'84,‘”Own Tran5port

Capital cost is 1ncluded in the cost of equlpment and dealt with
accordingly. Annual operating and maintenance costs Wpuld be double
the USA figures. ' e "

85, Depreclatlon '

- Although the life years taken .as ba31s for the USA flgures of
cost are low .by non-American standards, yet in view of the less capable
handling and maintenance, and considering that the depreclatlon is
not too large an item of costs relatlvely in most ca§es, ‘the USA figures

may bé taken for simplicity. '

_36. Admlnlstratlve Costs
The USA flgures may be taken for 31mpliclty.

‘87, 8ales Expenses

-,

'_Con31der1ng the large amount of advertlsement normal in USA praoc—

tice on the one hand and in view of the lack of sales facllltles in
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most African countries on the other hand, the costs in Africa may be

taken as 50 per cent the USA costs.

88. TWorking capltal

In the USA figures allowance for direct material is fixed at
30 or 60 days. In African conditions, materials not-loesily available

take considerable time for delivery, and allowance should.be on .the

hbas1e of 3 to 4 months. Direct labour, manufacturing overheads and

other components of worklng capital may be taken on the basis of 2

| months except for training costs where 3 months may be taken as basis

in the average case,

89. Annual Sales Revenue

7 Landed coets in the Sub—reglon in 1965 would be about 15 per
cent hlgher than the USA figures for 1959/1960, -but this may be hal-

anced by 1ower output . However, . sales revenues depénd on the policies

ﬂof the governments as regards industrialigzation, pricing and.the assist~

ance or protectlon given to industry, It would be safe to.assume.

that an 1nduetry would be started if it _can meet landed costs, -and

i'the USA figures may be taken for the annual sales revemue. . »

- 90, Materials, Supplies, Electricity, fuel and Water needed “for the

Electrotechnical Engineering Industries covered in Tables IV.4 (1)
‘and IV, 4 (2) eI e amii oo A0l ]

1 TR et A S e et e

v e 1

The annual requirements of materials, supplies;-electricity, -

fuel and water needed by the industrial plants: with possibilities

_foi developing countries- covered in Tables IV.4 (1) and IV.4 (2) in

order to meet the production figures: given in these tables:are given

1n detall 1n Annex I.
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CONCLUSIONS AND RECOMMENDATIONS
Conclusiqns
Fo;evordr

91, The conclusions and recommendations made in this Chapter are based
on the foregoing analysis and discussion, However, it is necessary to
make some remarks and comments which will help in arriv1ng at the conclu—~

- 8iong and in making the recommendatiéns.

The Development Plans

92. Ethiopia, Somalia, Kenya, Tanzania, Malail and Zambia have frépared
development plans, covering periocds ranging up to 1967, 1969 énd 1970,
Malagasy and Uganda are in the course of perparing their development

. plans., Rhodesia, Burundi and Rwanda have not prepared any develdﬁﬁent
plans. No information is available on French Somaliland, Mauritius or
Reunion. All the development plans prepared by the countries of the
Sub-region depend to a considerable exterit on foreign finanéing, éxcept—
ing Zambia whose plan is based mostly on local finande;”'ihese.pléns

do not glve electrotechnlcal englneerlng 1ndustr1es any:. importance in

'the development programmes. .

Place of Electrotechnlcal Engineering Industries in Econdmie and

Industrial Development

93, A country on the thresholdiof industrial development usually starts
with industries for processing“agricultufal products and such industries
as -textiles and sugar, the products of which are needéd by all the
population including low-inocome groups. Ingineering industries other
than electrotechnical usually come at a later stage and eleetrotechnical
industries often come last, with few exceptions of some branck industries,
since electrical commodities are, in general, either luxury items used

by the higher income groups or products required for advanced needs,
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94. Factors to be:.takem in account in considering the establishment

of electrotechnical engineering industries in the Suh—reé{dﬁ_
I. Manpower
;.The,main_problém in induétéialiéation in developing countries ia.
manpower. With the shortage of qualified persons and skilled labour,
those available have to be used to the best advantage to give highest. -

return and to cover the most urgent needs. R

B o D CBiaminTr

Like most African countries, the countries of the Sub-region are

" yery short of gualified personnel; and skills in industry are mostly
pon-African. Training schemes are in general insufficient for the needs
"of accelerated industrial development, although a few industrial concerns
‘have good %raining faocilities -and have gone a long way towards training
their African employees.:. Engineering -industries do not employ large
numbers of workmen, but they generally:-need highly skilled ¢perators,
Electrotechnical engifieering industries involve a considerab}e.amountmy

of repetitive work, which Africah workers are capable of doing, .. |

1T, Raw Materlals and other Inputs B R i T

f

The- development of the m1nera1 Wealth of the coﬁntr1es of “the”
Sub~region, having been export orlented, does not prov1de materlals in
the form needed by engineering industries in general and electrotechnlcal
engineering indusitries in particular. 3951des,m31nceuthe_countrles of
the Sub-region have not gone far in the process of industrial develop~
ment (Rhodesia'eXceﬁtéd),-semi—manufactuxes needed for engineering pro-
'aﬁcts are lackiﬁg. 4s d ‘result, electrotechnical engineering,indﬁétiies
established in the Sub-region: in the next decade would be dependent on

imported materiazls and sémi-manufactures.

ITI, Size of Market and Economy of Scale

A

411 the countrles of .the Subﬁreglon have very llmlted markets, Whlch
cannot support the majority of electrotechnlcal englneerlng 1ndustrles.
Kenya, Uganda and Tanzania, fully realizing this fact, have agreed to
maintain the common market approach to industrial development. The

Kampala Agreement, by virtue of which the three countries have each
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been alloﬁtedelndustrlee to be eetabllehed on the ba31s of the whole

of the Common Market, is worth the time and effort spent in maklng it
and offers an example to be followed by other countries of “the Bub—

reglon.' Even then, 11748 only about<4 million ihkhabitants:out of the
27 mllllon persons in Kenya Uganda ‘and Tanzania that havée purchaelng

- -

power For consumer goods, ' ' [ R

Iv, Import Substltutlon

.A eominon approach to 1ndustr1a1 development 1s 1mport subst1tut1on.

_‘Thaifact that Kenya has in the past manufactured many products for export

9 Uganda and. Tanzanla and that Rhodesia has s1m1larly manufactured

products for Malaw1 and Zambia are deflnlte 1ndlcat10ns that ‘the reolplent
countiries have opportunltlee for import substltutlon. However, it should
be noted that rn_phe case of consumptlon goods, only about 80 per oent

of 1mports can be replaced by . local productlon if the raw material base

is avallable, and the remalnlng 20 per cent are unllkely to be replaced
by the year 1975, due to lack of technical knowledge ‘and labour and
management skills and on account of market ‘Timitation. .As:far as oapltal
goods: are concerned; a very much smaller percentage of imports is llkely
to be: replaced by local production by the ysar 1975 (only about 20 pex

cent)?for the same ‘Teasoms.

7. Inbermational’ ccmpetltlon

Electrlcal commodltlee are produced on ma551ve saales by 1nterna-
tlonal enterprlees that have 1ong held the market in developlng countries,
These commodztlee are generally hlgh value artlcles whloh can bear hlgh
transpert costs, and foreign produote can therefore compete w1th local
production. Another factor to be taken 1nto con51derat10n is safety
requirements, which need a high standard ¢f manufacture for an electrical
commodity to be.accepiable to the consumer, Coneequeutly, eleoﬁrical
. oommodities'manufactured in develeping countriee_areyunllke%%:torbe able

to compete in world markets. .
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Recommendations

95. The following recommendations are put forward for consideration,

not as suggestions capable of being translated inté investment deci-—
sione,jbﬁf'as indications of -industrial possibilities in.the electro-
technical enginsering field, needing comprehensive feasibility -studies.
before any final decision can be taken on them. They are not meant for
countries that have made industrial progress like Rhod651a, but are
intended to help the countries on the threshold of 1ndustr1al develop—
ment, Moreover, the present study is to be oon31dered a first step,

to be followad by others, in order that fuller 1nformat10n may be obtalned

and more def1n1te proposals made.

96, 1In Chapter IV Section IV.2 and Table Iv. 3 (1), da.ta relatlve to
manufacturlng operatlons in Europe have been given to enable the various
countries to de01de,'1n the light of fuller knowledge of thelr own
,c1rcumstances, on some relatlvely large electrotechnical englneerlng
industrieS'which may be considered for implementation, mostly on an
area basis covering more than one country or on a Sub-regional: basis.
Such industries need inter—country agreements (along the llnes of the
Kampala Agreement) .before implementation. = Section IV 3 and Table_“

IV.4 (2) give data relative to electrical englneerlng 1ndustr1es Wlth:
p0531b111t1es for developlng countrles, put forward for con51derat10n

mostly for natlonal markets._

97, ..Industrial develepment in the Subdb-region w111 depend, for some
time to .come, on assistance from the 1ndg§tr1ally,advanoed ceuntrlee,
both for know-how, managerial and.teohnologlcal ekille and finance.
The importance of international co—operation cannot Ye overemphasized.
With the rapid technological developmeﬂt which is taklng place, the
industrialized countries will contlnuously have new products to.eXport

to the developing countries of the Sub—tfegion, while assisting these

4 -

countries to manufacture the older and, less complexwproducts,

98; 'In'%he choice of plants for the industries- to be established, mixed

technolgéy'should'be'adopted; . This reqiuires the use of advanced machinery
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only for those operations which determine the competitive quallty of

the product. ‘All other operztions should preferably take the form of

oheapfband\operations._

99.  Prom the market point of view and considering transport difficul-
ties; it would be well to treat the Sub-regiqn in three sections (see.
map) i—

(i)  The Forth ooverlng Ethiopia, French Somaliland and Somalia,
? ’

which have better communications with rneighbouring couniries

t0 the north than with those %o the south.

(ii) | The Centre, comprls1ng Kenya, Uganda, Tanzania, Burundl and
Rwanda. These countries have considerable ties with Congo
'(Leo.) to the wést, |

(iii) The South, comprising Malawi, Zambia and Rhode31a. These

Malagasy, Mauritius and Heunion could join. either the central.or

. the southern sections.

100, For the development of engineering'industries in general and
ereotrotechnloal englneerlng industries in- partlcular, the followingi-

preparatory steps should be taken:
(i) Maapower development comprising (a) higher education in
the sciences, engineering, applled eoonomios and account—

ing, and (b) training of technologists and of the labour -

force, boih*in'ireining centres and within industry. Mah—-

'power Surveys nust be undertaken as a preliminary step

towards manpower development.
Lii), Detalled market studles. ;.

(4ii)  Standardized 1ndustr1al~statistics«

101, With the limitations and reservations previously mentioned, the

following industries are recommended as possibilities to be investigated

with a view to the establishment of those industries which [feasibility

1have tles W1th Mozamblque to the east and Angola to the west
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studies prove to be viable and t~ have sufficient priority in the eco-
nomic and industrial development programmes of the various countries
of the Sub-region:

4. Industries to be established on a gountry basiss

Lead acid accumulators
Electroplating
L.T. Cables for internal wiring

Small size electric cooker

B. Industries to be establighed on an area basis (requiring

markets in more than one oountry):

Domestic Radio Receivers (assembly)
Domestic Refrigerators

Electric bulbs and lamps
Transformers

Electric water heaters

C. Industries to be established on a sub-reglonal basis:

Eleectric Motors
Motor Starters
Electric fans
Insulated cables
Specular reflectors
Dry cells

Domestic washing machines






