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SUMMARY

The process of development involves 1. = only an acceleration in the rate of
growth of an economy but also in the case of developing countries a considerable
change in structure including in particular a rapid expansion of the metal-using
industriec. It in ‘herefore not appropriate to atiempt to forecast ruture iron
ard ~teel demand hy a prolongation of previcus rates of increase or by linking it
te a wngle index such as that of industrial output generally. On the other hand,
the statistical and planning cpparatus of thegse countries is not adequate to employ
the end use method used in highly developed countries, namely the construction of
an elaborate sectorial forecast of the economy and its evaluation in terms of

steel content.

It is ther:fore suggested that the most suitable procedure in most cases is to
relate the demand for iron and steel to the development of the economy as indicated
by the Gross Domestic Product =nd Capital Formatiun, the latter being important as
the major steel-using sector and as a determinant of the rate of growth. [t may be
assumed that these two factors will always be available even in the most elementary
forecasts. 'The procedure will give an estimate of total, dir:ct and indirect demand

for iron and cteel and it is necessary in developing countries to subtract indirect

* Thiz is o summary of a paper issued under the same title as ID/WG.14/12.

l/ The views and opinions expressed in this paper are those of the author and do
not necessarily reflect ithe views of the secretariat of UNIDO. The document
is presented as submitted by the author, without re-editing.
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congumption, i.e. tmports of machivery ucl Lroncpor of.oipr ot R AN R
developed countries usually to add cxporto).  The Lors 0o cotindans ; (i
ports is the proportion of encineeruis reguirements Tikels o [T A S O
domestic industiry.

The procedure is descrived in detail for Afrioan cowbero. Tuooo onown bt

there is a cloge relation between inceoises o toltal tron uel Steel Suniaptlen und
increases in Gross Domestic Product when sl ooves ty tbe s rbd Uormat oo tontend.
i 15 also shown bhal the divislon of comsigmpllon pelweern Coneuiio Loei S
neering uses 1g remarkably constant co that projected cons mption can te eotimated
in these two catosories.  For determiniing Lthe prop yebion of ergrineorins deroand
which should e met by local industry o further breskdown of prprineerige demond

is suggested no part of an engineering stady or alternatively stoviard proportions
are proposed. Non-ferrous metal consumption Which 1o an intesrnl part of encineering
production ig cotimated at the same bime.  For the livicion of consamption into

;

types of steel it is suggested that the proportions obfainimr o the engrinecrines

industries of developed countrics may be uced in the englneering sector but that

in the construction sector the division should reflect local conditions.
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Introduction

The soope of this study includes a deseription of the various methods
avairlable for forecasting iron and atesl demand followed by a discussion as
to how fir they may be adopted to the circumstances of developing countries

and by a more detailed account of methods actually employed in Africa,

The wethods

Methods cf forecasting iron and ateel demand may be classified acoording
to the degree of sophistication involved which in turn depends on the statiatiocal
and planning apparatus of the ocountry concerned. In the countries which are
advanced in this respect it has been practicable to use the end-use method
vhich consists of identifying all the products or groups of products in whieh
steel is used, listing the output targets for these products in the yoar for
which the forecast 1s required, evaluating their steel content on the basis
of current usage with allowance for teohnological change and then aggregating.
Since the steel content of the various products zay at the same time be esti-
mated by t -pe the method &lso results in & breakdown of the aggregate by
types. The method implies the existence of a detailed forecast of the
prospective structure of the economy in value terma distingulshing not only
broad sectors i.e., consumption, investment, imports, exports and i.termediate
uge but also the maximum sub-division by industry such as as given in the
input-output table. Such procedures have been employe# by the United
Kingdow Iron and Steel Board (Devalopment in the Iron and Steel Industry,
Special Report 1961) by the Indian National Cuunoil of Applied Econoaio
Research (Reappraisal of Steel Demand 1963), more recant. s in the former
Federation of hnodesia anc Nyasaland and in coannexion with projections for

the Third Turkish Steelworks and in the various planned aconomies,

dnother class of forecasting methoda consists of relating steel
conauwmption to some single index of growth for which a projection exlsts such
a8 industrial output in general. This is not veiy satisfactory however in
developing countries where the metal using indust-ies may be developing at «
very different rate from the rest of industry., Moreover it is scarcely

practicable to mexe a forecast of industrial output axcept as part of a

general forecast of the developument of an esonomy.
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Referen~e may als. ve made to tue mlogenvue vethad of forncesting
steel dem:nd bused on estzblishirng a real&tion hetween tie iuitia: level of
steel consunjti.r and ~l7 eXpected annuul ,ercentuye lncrease enicyed
by the Bconcaic Comm:seion for Burvpe (long terz irends and protless of the
European stes) INGURLTY s

The wettoo involves & large margip of srror it its application to

perticular courtyies - althougn perhbeps no greater than iue tctel error

of other setbous in foreCamting the iroicitor and ‘hen calculatiryg the
correluticn. lte dieadvantuge is that 31 le nct related ln any way Lo the

planned econvmwic daveloptent (I B country.

Application t. developing countries

It woulc peei thersfore that tie most useful approsch tc¢ the problem
of forecasting iron and steel demand in developing countries is tu lins
desand to the seners. develojwent of the economy and to do thie in such
detail as i1# jracticatlie., Tue genersl development .1 the economy is measured
in tke fii.¢ place by the growtu i .ne Grose Lomestlic Product, aund steel
throush ite use 1in machines and structures for capits forwation, in durable
congumer goode end in intermediate poods le ipvolved in oall juctors. A
projection will exist for G.D.F, and morevver since the growty o f G.D.P.
iy determined oy capitsl formation & projectivn will also ex:st fur thie-

Cr can bLe readily Saiculated through the ocspital-output ratic, ( Ir ite
simplest fors assuming a constent raetio betvwesu cepitai formeticn and ip-
cresses in outpul then

c = 1 dt where I 1s investwent and O the gross domestic product

a0

which sirce I = .0 where p iwm the projorticn of G.D.P. going to invesime

» [el.d%
d4¢

or

dU ~ rate of growta = p/o )

i
O.d1

Since capitel formation consisis cf machines, obuiliings and transport equip-

meut wl' of whic. are highly steel intensive tbie will Lave identified a

ma)or Bleel uUser.
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Division of total (dicect and indi-~ect) uvounsumption nf steel
into zsonetraciion and enginserin. ases in 1951

{1000 tons )
Federation United Kingdoa
Total atasl consumption 250 10954
Congtruction 109 3725
Engineeriag 141 7233
of which Llmportse 86 500

Yhe table also showa the proportion of steel gcing to vonastruotion
and englneeriny useas and aa will be shown telow there is in fact a re-
mwarkable conrtanoy in thias praportion afte: taking acoount o7 the lavegl
of total consumptinn so that having ocaleulated total irona and ateel demand
the amount used in conetruction can be issediately de.ived, ani at the

same time the total dewund for enginearing goods,

Thers tvewains the probles of foreoasting the proportion of total
engineering denand which will he supplied by ths domestic englneering
industry;. In practice a forecast of sngineering proluction will ueually
be made at ths sane tims as that 5L iron and ateel roductioa. Tt will
be done by breaklag down the total demand for eanglneering sooda into types
and then deciding for which of these types the aarket 13 large encugh to

pereit econaoimlc production,

It suon a forscast is not &vailable then the aame principle may be

appliea with somesdhat lags preciasion to the figure of total demand, It

ont ‘ will be noted that in the two wxauples given above ihe propo-tion of total
1 engineerinyg dennd asupplied by the domestic industry was sbouy 40 per cent
and about 23 per gent respestively. The d.ffasrence is largely due to the
much larger market available to domestic producers in the latter case and
1 in fact as will be shown below it is practicable from a consideraticn of
§ thie size of tns market L astiasts the proportion which domestio industry
3

shoula abtaln,




Tre pusition in this regard may te illustrated by calculations

relating t¢ tre United Kimamdom and to the forier Federatioon of Rhodesis and
Kyass land ir 1961,

£ Fedaratico United Kingdonm
mln Steel content-———-- Steel wntent
1000 Kg £ ' 00 kg
tons p8er zln tons per
£ 4
Gross Domest.c Product 56 1 250 0.45 24083 10959 0.45
Expenditure vn capitsl formatien 1 143 1.9 4551 7425 1.6C
Otbesr expenditure i.e. ¢n conaumer
gooda and on non-capital
intermedizte goods such as _
repairs and accegsories 450 117 0.26 19532 4134 0.21

The difference between the steel content per &£ expenditure on capital
formaticn is sufficientl; explainred by the transport costs and instsllation
ocharges c¢v imported macbinery. The difference beiwsen thn steel content
of expenditure on non-capiiel gcods is due t¢ the relatively grester im-

portance in the Federsticn of mining which 1 & lerge user of steel.

Teakinyg sccordingly tbe jceeition in the furier Pederation ws typical
of that in developing countries 1! would appesr tiut zipendituie ob none—
capitel formaticn is approxiwetely five lisies aw #lee. intencive @ eXpendi-
ture on non-capltal forsetion., And 1t is therelure Lecessary Lo zake this
adjustment in ocalculaturg the stsel content «f the plfuscted Gross Domestie

Projeot,

In this ¥ay, as will be shcwn in detail beluw, a fa:rly exact foLe-
cast can bte wude of totwl iron and steel demand including 1n tois indireot
demand 1.e., the iron and eteel content ! iwports of aucriner, and transport
equipment whick is the cauve ¢f developing countries and as sLown in the

following tables i very imgportant.
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The estinated demand for iron and stsel for engineering purposes
pgy then be added to the precedinyg estimate four conatraotion purpones,
A divislon into t;pes way be wade es far #8 anginesring gools are concernsd
on the basis of ths distrihition available in developed sountriss and for
sonatructisn usea on the basis of the current diatrib.tion in tha}onuntng

concerned.

Afrisun exasplse

The table cvarleaf givese ocurrent 3.D.P. per head in Afrigan countrisee
adjusted as indicated ab ve for 1ts capital formation coucent and corresponding
to this the congumptios «f basio aetal i,e. ferrous and non-ferrous per
head (it i1 more ounvenieni L. take basic weta. rathes than iron and #tael
only, vecauase sengineering guoda necessarily have a rnon-ferrous meial contert
and in any event Lt i3 useful to obtain & forecast of non-ferroue wetal

demand at the saws time an for iron and steel),

The regression line showing the relation Setwsen the logarithms of
these two variables i3 giveu on the attached charébc It 18 o close relation
and in fact persists as far as to irnclude the corresponding figures for the
United Kingdowm,

The equation is Log M = 1,217 Log O - 1,707 kg whare ¥ (basic uzetal con-
suaption per head) is measur#d in kg and 0 (adjusted G.D.P. per hual) is weasured

in 8.

The elasticity ol increaeses in metal consuaptlion per hesd inmlation
to inoreases in G.D.,P. per head is therefore 1.217 (It ls surprising at
first that the eane elasticity appears to represent the position in a
developed country such as the Urnited Kingdow but it shouald be obeer-vad

that this figure corresponds im absolute terma t. une of perhups 1,1 and

after allowing for substitution of iron and asteel b, non-ferrous netsl

and plastics would fall telow unity as expecied).

Some countries lie above this line because of tasir wore steel in-
tenaive svructure, in particular the petroleum prouuning countries Al-
geria and Libys, where consumption of stesl in the form 5f pipe line is

luportant., This may be adjusted-for pipe line counstruction the avacage

1,/ chart not reproducible,
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G.D0.P., andi basic ueta:

corgumption in Africen

sountries

i e

Actual

s e 20

G.D.P. per head

Adjusted

aaaaaa

Consumption of bdasio metal per head

e s ——————

\

@
A

L. Engineering. .. .ese
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Average 1963/65
Algeria

Libya

Korocco

Tuniaia

Sud an

Ui AR

Avaruge 1962/64
Mauritanlia
Senegal

Mali

lvory Cosat
Upper Volta
Danhowne)
Niger

Gainb1s
Guinesa
Srerra Leocue
Liberia
Jhank

Togo

Nigeria

Avarags 1961f63
thiaﬂla/ZmeiaJlalali
Kthiopia
Somalla

Rwanda

Hurundl

Moz wnblgue
Tanzenla

Mad agasoar
Uganda

Kenya

Mairitias

Average 1963/64

congo (Democratic Republio)

Camarnon
Congo (Braszaville!

Cautral African Republio

onad
Gebon

St Africa (1964)

Ty ted Kingdow (1963)

192
485
161
197

95
141

148
40
45
42
44

145
54
97
63

1]

78
125
154
108
64
412

560

1350

427

1273

291
422
182
el

423
264
108
380

69
115
123
1214
110
249
366
436
132
116

317
14
67
65
68
207
98
144
9y
132
419

152
193
27U
144
104
980

1100

26 10
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Totai Prode Xon~
N ferrou
5.9 L) 0.6
73.8 L9 D9
10.7 4.7 0.7
13.4 c.8 J.H
5.8 Je2 0,1
14,71 5,8 0.8
3.7 1.1 -
6.‘ 40‘ 003
107 0.3 ——r
13.8 1.0 Ce1
1.5 0.2 —
3.1 3.6 -—
1.6 0.2 —
6.2 0.8 —_—
3.9 1.0 0.1
12.7 2.3 0.3
39.6 Ged 3.0
19.9 Y2 0.7
5-0 "«}-7 001
4.2 1.4 D.2
20.5 6.4 0.7
1.2 .2 —
1.7 0.4 0.1
2'9 Cn6 001
2.9 0.4 0.1
6.1 0.7 0.3
3.1 0.5 0.1
4.0 1.2 0.1
2.5 el —
1.6 1.8 0.6
23.6 1.6 0.5
L [N )

183 191 33
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inveatment ia aboyt £1,500 per inch width ails equal o £15,000 for 4 ten

inoh pipe ¥elghing 65 tona T wile ang £54,000 for g 36 inch pipe ¥eighing

ent {8 from 4 to 7 kg -
the figureg eontorm t tha Fegressivn line,

380 icis per mile i.e. the stee] Content of &£1 jnvegty
and naking thiyg ad jugtment

Otherwise in applying the foraula to tha Clroiugtances of & parti-
oular Countey it {4 probably preferable to 48e the (dj
that starting frow the curcent

adjueted G,D.p, ber heed,

4o already indicated the divigion of basic metal oonsuuption be-

tween Songtruction and onginearing useg is remarkably constant, 1In the

case of African countrigs the 9quation has the form

log E = 1.029 Log M - 0,36 kg where E i Songumption of engineering
€00ds and this quation algo Tepresents the position {pn the United Kingdoa,
Alternativaly 8ince the rate of €TOWth i3 g0 gmall One gan write

EwC 57T N - 0.97 kg i.e, the Proportion going to englneering uges
tends towardg two~thirdas,

While either of these equationg Will provide an estimate of total
engineering usage they shed ho 1ight on the 8Xxpeotad contribution fron the

domsatio engineering iniustry, Por this jpurpose ang failing an independent

eatimate it ig necessary t: relate this share to the 8/ze of the market,

A examination of the figures in the Preceding table 8hows howgver that
there is no constant ralation in this regard; in fact as snownp by the
following table only Senegal, Ghans, Rhodesia and Kenya anl to g slightly
lesgs extent, Morooc, and the TAK, can be regarded as at present fully
exploiting the industrial potential of their markst, In tonparison ia
shown the position in the United Kingaomand the projected position in the

Adest African ang Bast African sub-regions in 1980 with fy11 developmant
of the engineerin, industries,
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_ 1,000 tune
Engineering goods
Total 3nhare of
Congumpt.on pomesiid industry
Senegal ot 5
Ghana 142 47
Rrhodesia 125 45
Denya 65 5
Morocco 135 44
U AR 388 42
Averuys, 8bove countries 140 45
Averuge, all other African countries 44 19
Projection of West african gub-region 1980 2200 59
Projectiom of East AMfrican sub-region 1380 1575 52
United Kingdow 1963 9900 94

e o — o TN i TS S —

The relatin betseen the total market for engineering goods and tae
ghare of the domastic industry esugg-sted by tnhe precediny figuree [ see®
sttached oharté/) is

% share of domestlc industry = 9 tlmes consumplinn id willion tons + 44

suggestiny that 44 per cent uf the warket should bes virtualiy a minimua share.

9. While with the exception of small juantitites of i1sad and onpper
tubing and soae uninsulated wire virtually all comelriciion udoge i «ron
and steel a substantial pruportion of non-ferruus meta. 18 isad in engineer—
ing. The prooedainy figuTes for African countriss, «uich alad confora to

the United Kingdon ,osition, suggest tne eguaticn

Consunption of non~ferrous meial per head = Z. 15

[e)

vnausption of
engineering goods per head -~ 0< Kg

implying that with increasing engineeriny daveiopment tnhs percentage

rises to 16.5. This 13 & atatic position however derived from &

considaration 0 tha various countr, statiatics at tns present time

and needs t be sodified by changes over fime. For this garpuse 1t

may be gufficient 1y alopt thae forecasts givan in tha ~o2ifont ™N.BCE 1966,

Aspects of comggtxtinn between steel and oiher Latarials, ¥nici sigsgests

g/ Chart not reprodiucibles
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that alusinium usage could increase ty a further 1 per cent of steel usage

while in addition steel would lose 1.4 per cent® plastics and paper,
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