G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/

United Nations Industria! Development Organization

LINTPAT

ID/NG. 145/ »%
I Augusy 1073

ORIGINAL: FNGLISH

Third Interregional Symposiuwr
on the Iron and Steel Indus+try

Prasilia, Brazil, 14 - 21 October 1973

Agenda item 6

AVAILABILITY, COLLECTION, AND PREPARATION OF SCRAP
IN DEVELOPING COUNTRIESY

by

Ethienne Vidaurre Poubel
Brazilian Iron and Steel Institute -~ 1IBS
Bragil

y The views and opinious expressed in this paper are those of the author
and do not necessarily reflect the views of the secretariai of UNIDC, This

document has been reproduced without foimal editing.

1d,73=5403




i Ve regret that some of the pages in the microfiche
copy of this report may not be up to the proper

legibility standards, even though the best possible
copy was used for preparing the master fiche.




SUMMARY

T™e paper provides a classification of the types of scrap originating
in a given country and sutlines the importante of this type of raw material
for the iron and steel industry,

1t goes on to describe the factors influencing the generation of the
internal, industrial, ar. capital scrape The study by the European Economic
Commission published in 1973 is drawn upon for additional data.

A Prasilian methodology for estimating the gemsration of acrap is
desoridbed in detail.

An outline of the methLods of scrap recovery and sarketing is presented.

More detailc are provided on the Brazilian situation regarding scrap
gonerstion and consumption at the present time and in the future, The paper
cancludes that for the developing countries the protlems of scrap collection,
sarketing, and utilization are very im;ortant and need o be exanined thoroughly
with a view to better ubiiisation of this raw matcrial.




1. Introduction

Steel sc-ap is normally defined -t the residue of rteel arising from
industrial processes,including those of steel production and goode anc produ:s
containing steel whioh are no longer in use. It is therefore the residue from
various industrial activities on the unc hand and fabricatad steel which nas
reached the end of its usefulness on the other,

As such,scrap is neither a fabricated product nor does it derive from s
natural resource exploited at a specific sitej it is something whioh is
spontaneously generated, normally in places where civilization has arrived.

The volume of sorap available depends in particular on the degree of
development, the population, the level of wealth, and the industrial capacity
of a oountry,

2. Glassification

In terms of the forw of generstion, sorep is classified in three groups
aoccording to its origins

a) Internal or ciioulating sorap - the sorap is genersted in steel
‘ plants, from normal losses during the transformation of liquid

stee’. into ingots and from i-gots imto finishe? products.

b) Process, industrial or tramsformation sorap - sorap generated in
the sechanioal transforuing iniluatrieo in the production process

of finished goods,

o) it covering, or ohsolete ~ sorap resulting from steel
products Min‘ the end of their usctul 1life,

Internal sorep is normally not sold commercially and is used in the plants
that generate it, It is the best quality of eorap, as it has known characteristices
and is completely clean. Its olassifiocation is eagy, and it usually represents
an average of 15 - 20§ of the tctal ingots production.




Transformation ccrap is also easy io obtain as it represents a specific
proportion of the, consumption of wolled orodusts, usually 6 - 164, Its location
is also easy when the ragicnal and sectovial distribution of consumption is
known., Normally this scrap is utilized ‘n 1ts entirety as soon us it becomes
available and it is generully cotained dircotly by the plants alongside the
large industrial scrap~generators or through the nctwork of scrap traders,

Estimating the availability of ohsolete scrap iu problematical and it io
praotically iwpossible to locate it, since it iz exiremely dispersed. BEstimations
of ite availability are generally inferrcd and vary normally from country to
ocountry, as a function of economic and social parameters.

3. The importance of sorap in the iron and stee) industry

Sorap is the best raw material for steel production because its utilisatiun
requires only remelting and refining operations.

The survey undertaken by the European Economic Commission at the end of
1969 showed that in the previous year world consumpticn of scrap was about
320 million tons, corresponding to about 44% of the metallic load utilised
in steel furnaces in the world total steel production of 720 million tons.

Binoe it is a spontanecusly gencrated product as residue from economio
activity, scrap sometimes presenis paradoxical aspects, reprocenting mormally
ar input into the iron and steel industry, whick is highly critical and sensitive
to variation of market conditions and to privat: and governmental policies,

While the generation of scrap in a country is in near-equilibrium with
the consumption, ite market tends to be stable independently of the variations
in other countries and in the international market.

An exaggeratedly high sorap consumption upeeis the equilibrium with the
generation, norwally increasing the price of scrap 44 disproportionate values,
ocupelling oountries to import when there is no control of prices and consusption.




Cn the other hand, an exaggiratedly low consuplion alsoe tends to upset

the equilibrium, depresging th: price with the risk of creating «nvironmental
production problenms.

In such situations the beet policy to be adopted, ecpeoially in the |
developing countries, should be to maintair the iron and stenl industry that
is dependent on scrap at levels neur to the level of scrap generation, making
maxisum use of the sorap generated in the country without, however, reaching
the sbtage of depending on imports.

It is therefors important for the good planning of a country’s iron and

cteel industry that as thorough as pomsible s market analysis should be under-
taken periodically,

4. fluenoing th ion of m

The generation of scrap in a country or region depends on various factors

directly related to its level of development, and it inoreases as the ocowntry
develops.

*)  Interal generation

The generation in the iron and steel work. itself, resulting fres losses
during the transformation of steel, vuries according to differemt paraneters,
suck as the type of product, the production process, and quality comirol,

The rolling of flat products genmerstes more scrap than the rolling of
non-flat products, and the Average of sorep generatiom ircoresses with the degree
of value and finishirg of the produot. Thuas, the higher the technological centent
of the product, the larger is the volume of sorap, and it oan be stated as »
general rule that the produsts which generate the most sorap arc speoial flat
products followad by coated flats, non-coated flats, scamless tudbes, specia)
non-flat rails and heavy sections, rodas, wire rcds, and bars.

In & developing oountry, iron and sieel production normally degine with
bars and then followe »-e or less the reverse of the¢ onder indicated abowe
up to the production of soated sheets and of special steels, implying heavy
generstion of acrap at higher etages of development,



Quality control influeicec the ~eperatior of scrap acacrding to the

aererity of the spesifications of meguired stoolit a8 tolerances are reduced,
large quantities of roiled producta iaviate from the cpecificalion and are
scrapped. In thic sace, too, th- amsunt - scrapping increases with the degree
of development and uophistication ci the consuming inductriesz, whilst lower
tcchnologival-seatent rolled products, much ad Yars,arc less subject to controls
on quality and are frequently accepted by the corsumers with grous fabricating

dcfechB,

Converssly, owing to the use of more soderr cquipment and Letter developed
technologies, the amcunt of process scrap normally decreases as the irem and
ctnel industry develops.

Norsally 1ight ordinary-grade wentions and bars can be prodwoed oa
Jiscontinuous mills with a low lcvel of mechanisation, whereas 1he sasmfecturing
of flat products requires heavy equipment that ia sontinuous and sutomatio,

e nerally unecencamic 1n small plants. The modern prooess of cartimuous casting,
which is spreating widely im the world, makes possidble for all producis an
affeotive incresss in yleld, reducing the gemerstion of sorsp by 7 - 108 in
relation to the oconventioral carting procers,

This means that the gemeration of morap in the steel plamts hemoselves
teuds cm the ome _and, to grow with the cowntry®s ecaromic evolution through
the greater sophistication of produtis, and on the other hand, to be redused
by imprevessats ia production t-chniques, aspecinlly the utilisation of the
coantinucus casting procesa.

v)  Izkwatrial rerss

The study published in 1971 by the Econemie Commissica fethrqoy
has showm that the generatien of process sorep varies acoording to the industrl
srotor, and giver the following figures for the (nited Batess

- Building comstruction -
- Extrective and petrolewm industries - ¥
- Avtomobile industry - e

/
Y Protlfmes Belatife 8 la Perrwille de Fonte et d'Acier -~ Natioene Unies - 1971
(or/mcR/91L/33)



- Shiptuilding - 4

- Engireering wuductry - L
- Agricultiare maciine: - 1
- Apolia .cen, . 0l3, wd outlery - 7%
~ Domestic equiprant and tools - 154
-~ Contatners - 124

The same stud; bar shown the following figures relating to the Premch
irdustrys

- Autcmocbiles - 1.9
- Gemr wheels . - 294
- Mnohine toclt - 27’
- Nough modining - %%
-~ Agriculture machinery,

sleotris mechinery -
- Agricalture traotors, forzing

plamte, prunting shops - 208
~ Qulinder gririirg, oramkshaftes - 234
« Noter paris, compressors - 208
« Nom-eleotrical sachining - ik
- Losomot iver - 124
= Welded tuder - 9
- Wire drawinz, timming -

- Comwtrietional mginsering

3

Proa the sheve dita 1t can da seen that the perventage of serup arisiag fres
inlustyy insresses ir wroonNarce with the degree of sophistication and the
sorplenity of the processes. The rmate of scrapping of mxm- isy, o the
sther hand, larger than that ef nom~flat preducts, and this remults in heavy
somsration of sornp in those inlustries whieh are large conmumere of flat preduste.

De shove-amticned stuly has showm that industrial ssrapping waries
sceording te ‘he cowntry®s industrialisatice index in the order of 6 - 16
it 15 lapger in the cevntries with develeped industries, cspecially these with
sutomebile industries.



A study undertakesn in Brasil in 1262, barua on detailed atudies in various

consuming sectors, chowed that for thic country in that year the scrapping of
flat products reached 17%, whi'at that for nor-flat products reacred only 7%,
with a total average or 1%, in perfect wgrecment with the study undertaken by

the EFC, as 3razil is in an intermediaie sptage of industrialization.

It should, however, be cbserved that the generation of industrial scrap
1 & country is a function of its level of industrialization, being larger the
more developed the country.,

e) ital esc

Capital sorap ia the morap resulting from steel products that have gone
out of use, ranging from goods of minimal durstion such as cans, whish become
sorap immedistely after a single utilization, during a very short oyols, to
fixed {ndustrial equipment which remaine in operation for periods of 50 years
and more,

Assessment of the quantity of capital sorap in a country is extremely
difficult, if not imposaidle, sinoe it iw a funotion of a very wide range of
factors, smong them the level of inoome, populatior, labour cost, ete. It is
intererting to mention that n couniry with a large population consumes more
steel produots than a country with a smaller pupulation, even if it has a lower
per capita incomu, so that ocepital merap is relate! more to the total income
than to the per capita inocome,

The odsolesoence of a steel fabrication,and consequently the end of ite
usefulness and sorapping, depends or. the sverage time of utilisation, whioh ia
s fwotion fundamentally of the income level of the user and of the utilisation
of the objeot itself,

Eomonie studies of varicus kinds with different aims usually fix the
average whdlisation tine of steel products at 15 - 25 years in relation to
the comtiry®s inoome, assuming that they are instantanecusly withdrawn from
use. It is obvious that such ar approach is also oversimplified sinoe it

assumes the imstantaneous ococurrence of phenomena which are in fact distriduted
over a very lomg period.




In Brazil a tentative method of overcoming this difficulty oririnated
from the ab:ove~waontioned simplification thvough tic: wre ol 2w tholclogy

known as "Progessive Five-Yenr Scrapping®, based on ctatisticas conasiderationu,

The methciovlogy oonsishe in catiwacing, for the total of steel fabriesiions
in use over a period of 5 years, their progressive rcrapping rates during this
quinquennium and over the following 15 years,

Using this method, it ie assumed that of the total of steel used, a part
io completely lost, while the scrapping of the balance considerei to be rescovered
as sorap ocours in accordance at the frequency indicatea below, where n is the
S5-year period from starting to use the steel fabrication and p is the recovered
percentage of mcrap in sach cuingquennium,

Feriat R r®
n 2
n+n 8
n+2n 10
n+in 10
n+ 4n 20
n + 5n , 25
n+ 6n 18
n+7n 5
ovt of periocd 5

As can be oboerved, according to this method the morapping of 50% of the
raterial takes place during the first 25 years, 25% between 25 and 30 years,
and 25% after 30 years. This quinquennial series is appropriate to Brazilian
oconditions, taking into acoount the index of steel consumption, the per capite
inoome, and the level of development. Clearly, countries more developed than

Brasil would have shorter series, whilst the less developed would have longer
series,

The recoverable part of sorap is, on the other hard, a funotion of oonditions
relative to the country itself, among them the territorial uxtent of the country
considering looal distances between sorap generating and consuming centres, and
in partioular the relative lack of this raw material, which will or will not
Justify higher coste for scrap recovery.



Tn Brazil it is assumed that JO% of the tolal stcel in use is recovered,

bearing in mind that, despite the long distancers, ihe prerent lack of scrap,

and thc low cost of menmpower, mech a high rat: of recovery is justified. It
geews that in the United Stater, wher the conditione are totally different,
the proporticn assumed as rucoverable aoces not exceed 35 - 40%.

5) Scrap recovery

The recovery of scrap proceeds,in general, in a similar way in all countri
and varies only in relation %o the country itself, the effort involved in
oollection, and the level of processing, uwormally in terms of the devand and
of the scale involved,

Internal arising scrap obviously is normally utilized by the works that
gonerate it, and any ssle of a small part ooccurs only when the works uses the .
LD process and makes use of its own jig-iron production.

Process scrap is normally completely recovered and almost totally
utiligsed in steel production. Normally scrap generated in the large irdustrial
complexes consuming steel, such as the automobile sector, is received directly
by the steel plants, whilst the scrap generated in plants with lower consusing
rates normelly goes through scrap dealers, or is not used,

Several types of industrial scrap cannot be utilised directly in the steel
works, remiring prior treatment, for whioh the works itsélf in generel is mot
equipped. Taie is the case with tinplate scrap utilized in printing and sorep
from axle manufacture, spare parts, etc. In the rirst case, the utilisation is
only possible after de-tinning, in countries where tin is expensive and the
consumption of tinjlate justifies the installation; this is the case of Brasil.

The residue resulting from menufacturing can only be utilised in furnaces
when added 40 the scrap bundles in amall quantities or briquetted.

Owing to the small voluae generated and its very wide dissemination over
many plants, briquetting ia viabla only when stcel consumption in the country
reaches reasonable levels. In Brazil this activity did not start until now,
when the total steel eonsumpiion nas reached the neighbourhood of 8 aillion ons
of equivalent ingots, and the total scrap generation is lower than the consumpt!
thereby justifying the recovery of all available types.



Capita. sccap 38 wne of e mobl LiEF coull ) recover, siree 14 penerally
requires the establishment ¢f a cellcclion networe and the fregpent use of
preparation techniques for use ir furnecen, which ic larely urdertaken in

the plants themae lves,

This scrap varies wide'y 1in sh-r', d.men3iona, weaght, cordition, etc.,
ranging from small parts and fragmenis, which reguire tundling t¢ give good

results in the furnaces,t» large structures, including shipe, which require
extensive and difficult dismantling and cu:iing up,

This scrap is alvays very scattercd. It rrquires extensive collection
networks and the recovery of light scrap occurs only in periods of high
consuaption, in general in Jdeveloping couatries, since it is not justified
in the industriulized counmtries wilh 3 high income level and expensive labour.

Yor recovering capital scresp countless processes are utilised, from the
non-mechanical or simple sachines through to highly mechanised processes. The
firest are in general the only methods used in developing countries, whilsl ia
*the l‘are acvanced countries tha mechanised processes nredominate. There is a

| basic relationship beiwaer manpows:r ard capital on the ore hand and econcmies
2f scale on the other, sinoce the puorer counirien a'waps have cheaper labour
| and expensive momey; in the developed couniries the situation is the reverse,

In the highly developed countries, where there is high gemeration of scrap,
a significant part of this ecrap comws from wvehicles, ships, sschines, houssheld
materials, tanks and other atructures and equipment sainly comstructed frea
plates, which justify mechas.ical treatasnt in large inetallstiomes.

Thess steel fabricaticns normelly wmdergs some marmal preparstion treatssst,
followed by pressing and reduction by cutting and scchanical orushing, with fimal
nagnetic separation {0 eliminate non-ferroue parts and residues, This resslts in
& scrap of excellent quality, of small dimersions und wnifors shape, wseally
nown as shredded scrap.

Reavy scorap origiraiing froe raiis, structures, large sschines, ships, ete,,
where non-flat rolled products or very thick slates predininate, the wsmal
treatnent is oxy-ecetylens cutiing or shearing.




There are even more sophistjcated precesses, worthy of mention,invoiving
frecezing and breaking of the serap <4 vermy Low tomperature?, which are uced in

Bolgium,

In the developing countrien :he avove pent:oned mechanical processes are
not used for the reazoms given - low econrmies of acals and a favourable reiatiom
Detween labour cost ani capital. Qrly scrap presses are %o Yv found, more
frequently in the meel works than at the dealers, contrary to the developed
oountries where normally the sieel worke buy the scrap ready prepared.

6. Marketing of somp

In developing oouniries scrap is normally sarketed with 1little or no
pretreatasat. The collection and sale of screp is in general rugarded as &
side-activity wndertaken by firmc or isdividuals of mmall fimamoial cepasity

The trading metworks are in generu! formed of small dealers spread around
the cowntry who make an imitial selcotion of sorep cbiained. Proquently theos
seall dealers sell the scrap to larger dealers in the name region, who in their
Surn re-sell it to others, still larger, who deliver it to local warks or pass

it te ether oorep merchante in larse conswming cenires, who fimally deliver 1%
te the steel worka,

Deapite this dispersion, sorap deslers from the large eentres are normally
omall firws, whe .a Brazil trede quantitivs renging between 2000 and & mamisun
of 5000 tons /month. The majority of these dealers confime themsslves to
selecting sorap accordirg to the types requised by the steel works, witheut
precessing it.

Some of the largent daslers underiske same fore of processing, ia gmeral
linited Se outting Deavy material to required Jimensicns, &8 well as preseing
lighter material into burdleas,

Importamt ia this growp of activities are tiaplate precessors who alrealdy
carry owt indestrial activity ("de-tinning®) snd tin recuperation in-bonse,
delivering steel scrap ir pressed tmdles., This astivity can euly be Jestifioed
in coumtries with a reasunal.e consusption of tirplate, as 1s tke case of Bwesil,
“here do-timaing is carried out with an almest total reccvery of sorap shests.

It sust be pointed out, howev:r, thit the maim ohjeotive of these plants is
aluayw tin and not stenl soTap.
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Coasideration ch u'd algc oo civen Co ea froowas cut up old “Raps. which
represent one of ihe moot Cwpar? bt aursel O 3t oap, 2 a ly Tnoaeunlries

that bave concider-ble oo an? iwer Ar J ..

7. Brasil .n case

Brazii ic a country ir an ivtermediale rtage of 2.ymlopment, Owing to its
high population, ito per ~upitn income is 1w, theugh the total yi-1d 1s high,
2lthongh, by reason of its p:r capita incote, Sracil st still be eomsidered
as & country on the threckoid >f developmant, its total yield ir amomg the
bighest of the sorld, with a highly diversified indusiry that has in gemeral
scquired many kindz of wcdern sophist.ceted technolegies,

Ontil World War il, Lrarilisn steel produdtion was very emall. Concumption,
however, grev progressiiely, as did the consuaption of indurtrial goeds, whieh
were for the most part importal,

In this way, whea srezillan industrislisaticn started in ibe 19508, the
comntyy's iron end steci production wnr leas tham 900,00C tame por year of
iagots, anl the acowwalated sorep reperves were Bore than 5 silliom toms.

This fuot, czpresascd as favoureble scrap prices, allied t0 the low invest-
sant requirsd im remi-intsgrated stcel preduction wnits, allowel Bresilian
investers to give great emphasis to tlese units, wd tuia oomtinued until the
ond of the 1960s. Beosusa of this. by the bLeguning of ibe present decade,
fommp conswmption im Brasil Lad sirpasesd generation, resulting in the conmapting
of aoccusulatsd Ristoric iuserves,

fecent study Bas shown that in recemt years the epeaific censumplion of
sarap In Brasilian steel prodwotion Mas been growing, reachiag abowt 460 kg/ton
in 1973 and 470 kg/ton in 1974, mal .t it axpestec to inevease furtier to
340 kg/tem in 1990,

Arising sorsp in Braiilian *tsel works nowadyyd represemts 108 of iagot
produstion, and the forenazt for 1980 is adowt 114, due to the use of eentimmtus
casting for almest 90F of the total steel proiuced, besile the sxporting of M
quantities of semi-producis. I[nternal scrap at the presemt time i 464 of the
total, and irn 196C will increare tc 4%%. Tr reiatior to consaptiom, it wow
represents 3 and i 1990 will re,reaent 314




Indueiriz. - rap 0 o ot 0 oA oty bl o oneamptian of rolled

prodasts, witrodt Lot iaing o the raleraaton a hypotnetiesl rate of growth
SF this aaterial, s %rousm LT w Lid L i, wearsns in mand that srazisian
indamtey g o oo loning covante e 0T Cpmretiaatoan ool e reatang ip the
u-:jcr 24 ra:v_garwf;hrf awetomn,  amluatroad o arecatioo, whash b precent amounts
¢ 2% of the totn?, will in 1970 curper oid b0 mome <4 1y gonsumption terms,
indust rial srrap 2omrespords At npeement fo 20 i b 100 will be about ?'lﬂ.

Capital scrap now repredrrts o v the t-tal market and 254 »f consumption,
ani in 1990 1% will reprewen. 7°% ani 164 rerp-stively.

1t can b deduced from the anove [igurer that at present ccnmaptxon exceeds
marcet availability by 27, and this deficit will rise in 1980 to 364, Total
consumption in 1973 was oaloulated to be about 3.9 million tons, with a total
screp availability of 3.0 si'lian tors. Por 1980 a consumption of 10.8 aillion
tone andi & market of 6.6 millicn tons have been furecasl.

The porcentagee cuoted abcve sbow that internal and indugtrial sources will
tmoresss their participation in the total generated, although internal generatiom
will be redecsd in relation to the tntal produced steel owing to the increase
An cepacity of Brazil.an steel worka, T™is will, however, not be the case with
capital serap, owing te the increass of steel ronsumption o very high rates,
which will be wned ir steel fabriszat.ons, the scrapping rate of whiob will only
be slight in the years atier 1950,

e defioit >f sorap availatility which comes froa the early 1960s, and
whioh in 1973 will rep-emant ahout 22§ of consumption, has forced Brasil to
consume it8 reserves at an increasing rate, indicating that by 1976 sr 1977 reser
will be exhawstod, compelling the sountry to isport scrap from that time orwards.

The inerease im scrap consumption accelerated from 1968, Owing to the
speed of this imcrease, a relative scarcity of scrap war observed in the Prasilia
market, due to a lack of ocilectior asd marketing, waich compelled a rise in pric
in Jume 1971 to UB$ 52.00, 1. 4 tiscasmore than that of Decemver 1967. After
June 1971 prices fell sgain, reacaing in June 1972, 90§ of ihe above-sentioned
prica, At the present tine prices are rising again cwing to the increase in
demand, ceused by the ooming into cperation of three new work:s with eleotrio
fumaces, by the emtry ‘rico the markct of the c.ke--based worko, which traditiona
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do not buy scrap, anc by tle growth of exp.iri of pigz iron, which normally makes

up the furmace charges in Brazilian sesi-intesrat=1 works,

The Brasilian network .7 ascrap svilection and trading is still in ite
infancy, although the marketing of 1.4 million tons was to be cbserveld in 1971,
Large Brazilian merchants collect and =ell up Yo 5000 tons per month which is not
sufficient to justify basic mechanigzed processiiig. For thie reason, apart from
tinplate processors(for the recovery nf tin) and ship~breakers, few sorap
serchants in Brazil possess installations for scrap treatment that can cope
with the pressing of light scrap ae well at the outting of heavy sorap. These
oporetions are undertaken in brasll in the iron and stecel works themselves,

8. Gonclusions

The comments made above, which are basically of a qualitative nature,
having regard toc the enormous difficulties in obtaining statistical data,
especially in developing courtries, lead to the conclusion that sorap is a
fundasental raw material for iron and steel industry, and, as such requires
from all ocountries producing or intending to produce steel constant attention
in their problems of consumption, collection, and sarketing.

Sorap disposal in a country is, as observed, a function of numerous
paraneters; some of these are relatively easy to measure, related to
industrial ~nd intermal ge-sratior, “hich are direct functions of production
and steel consumption, whereac those related to capital scrap are praotically
impossible tc acasure exactly.

Scrap disposal in a ocuntry is, in any case, funoction of the degree of
development of the country, growing as the couniry develops.

Sorep collection, preparation and marketing are bound to be seen, in less
developed oountries, as subsidiary activities. This means that preparstion is
always primary, without the degree of elaboration found in developed countries,
confined in most cases to simple collection and sale to the steel works,
Paredoxinally, this encourages the utilization of a very disseminated low-grade
sorep, whioch is normally not possible in developed countries.
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in developing countries, wher- normalis Tahtus s oabean and morey
expensive, it may Le most convenient that :he collection £yotem shoulu be
the preseni one, 10 ae *c¢ permit » aaxirun pate of s°rap recovery, rather

than the highly sophisticated systems employed in developed countricc,

Developing oountries are recommendel to - 1rty ont acsurate studies of
the evolution of their internal 8crap markcts, g0 that the policy applied to
ite iron and steel industry allows, as far as poeeible, for a balance between

scrap generation and consumption, which is ‘he only pocsidble way of maintaining
price stability.

The breakdown of equilibrius beiween sorap generation amd consumption may
lead, as will certainly happon in Brasil, %c the need to import sorap, which
" always results in price fluctuations, as well as an increase in relation %o
internal prioes, at least to the level of imported scrap prics levels, unless
price control is isposed whiokh is normally shown to be very difficult,

The study on sorap published by the Buropean Eoonomic Commissicn im 1971
shows the monthly evolution of sorap prices in the period from 1955 to 1969,
in the USA, Pederal Republic of Gersany, Italy, Belgium, Prance, United Kinglem,
and Japan. These data show that, apart from the United Kingdom, where the priece
of scrap is oonmstant for long periods, prices vary with ampiitudes that defy
ary mathematical treatment as far as their logical character is concerned,
In the USA ir. paitioular prices vary betwcen USS 34.07/ton in Jamuary 1955
to US$ 39.21/ton in December 1969, with a minimus of US$ 23.50/tom in the
months of July, Auguet, and September 1968 2nd a maximum of US$ 63.%6/tom ia
December 1969. In other coumtries, there were similar variatioms in the seme
period. At the present time, as it lnown, world prices are high, Mving reached
at the degimning of this year UH$ 65.00/ton in the UM,

As ocan be seen from the above figures, the irom and steel industry of o
country that is dependent on scrap imports is subject to flwctustions that are

completely outside its oontrel, im spite of anmy kind of co-ordimated plaming,
especially im countries with a cepitalist econowy,
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It is worth-while to analyze the experience of smsil which, when faced
with the prodblems emumersted above, recently decided to creste ohstacles to
the expansion. of sorap confumpt ion in order to mimimise the offects that would
mlyhmh:imn, whiol will be necessary at the end of the
present decede, decause at the mement it is imposeidle to aveid thes oempletely.







