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Indien production hos swowva slowly since phe thirvies,
Bruzil, on the othor hang, averasialg 40,000 tona per annwl in the
cerly riftios, cxcocdod SCO,000 Long by 1606, Paroduction in
1070 reachva 830,000 tons, .Coatd did not exc. ol 40,000 tons until
105, but hasg since reached 10,000 tons in 1970, Chile pro-
duced around 18,000 tons rnnually in the late irties, .ollowving
the installation ol new i:ciiisies, production is esviiwvited av

38,000 tons in 1270, Spenisi production in 170 was 15,000 tons.

Potal output in developiing countries rose rron 122,000 tons
in 1950 to 655,000 tons ia 1943, (spain eicluded), The latter
figure wag about © per cend of vrorld production, the combined
output of developing counbrico, excluding cpain, wag less than
helf of Japanose ouiput slone in 1970, Thoe largest producer
anong developing countviict, srazil, produced less in 1970 than
Bolcium, the Wetherlands, or Australiae australian production
rose Trom 15,000 tous in 1947 to 209,000 tons in 1963. BY
1969, Australia exported ¢ per cent of its output. Very little
tinplate is exported by developang countries, Brazil is

reported to have exported about 1,000 tons iu 186Gy,

Consumption,

The growth in world demand for canned products, especially
{n the fifties and sixties, has becn by far the chief cause of
the increase in tinplate conswiption from about 3 million tons

in 1946 to 12 million tons in 1970, The share of cans, plus




erovm caps, is not ncourately known, but it is probably ubout
90 po. cent oi world conswiption. In thé Lebey tho I'iguic wus
96.4 per cent in 1966. The 1648 Tigure ror Jjapan was Yo.o per
cent., There is only a slight variation usually between years.
The distribution of conswiption by ond-use in Chile is us
follows: cans 84.4 per oent, crowa oaps 13,3 per cent, niscell-

aneous uses l.8 per ceii.

The use of tinplate ror conteiners is split betweon ro.d
cans, beverage cans, and non-food cans. DBevérage cans are much
moro important in the U.S. than clsewiiere as o result of the
tremcndous expansion of the caruied beer and soit beverage
market in recent yecars. Out of a total shimment of 145,9 iiillion
obase boxes in tho U.S. in 1968, beor and soft drink metal cans,
(including aluminiwm and tinfrce steel cans) acoounted ior 50.7
million; food oans (inclucing coffee) 69.3 million; pet-ioad
ocans 6,2 million; pressure paci cans 4,8 million: and non=-food
oans 14,9 million. Recent figures for Chile were, as a percent-
age of total tinplate use, Ioou cans 64,8 per cent; orown caps
13.8 per cent; non-food cans (paints, lubricants, polishes and wa.

waxes) 13.8 per cent; unallocated oaus 2.2 per cent.

The U,S. is atill by far the largest tiaplate consuwae:,

absorbing until recently 45 - 50 per cent of total

world aonaumption. There are signs that the U.S. share is

falling. In 1970 it was about 42 per ocent. Japanese oonswaption




aae 1100 than doubled uMaiiy vhe sixtioo, icing 40001 BY0,. 00 w0,
in 1.0U to an egtimabou GLU,000 tonn in 1uPu,  Connwaptioa in tie
veKe a5 BedeCo Dt Aloe winan, . tho Lele 16 via © 7,00 Lous
in 1900 and 910,060 torg: iw 19%0, Corresconding .. ures Jor

+e8t Gelany wore 370,000 tone ane 610,000 teon.: for .ruaee
208,030 tous and 400,000 tons, Sabstanti l AaCreasss b

ogoursod in tho coaswiptioL of Ouvier JutusiTicl oousLries,

Jonaiderable ncw cupecity as bein; circated in iadusirial
sountrion, partly 1o oxpand out e, partly tu roplase ola pladi.
There is aoile uncoertainvy about tie Juduro bohaviour ol ved,
conswaption. i*er capita concuiption has becn pijh Cuapured with
what ol other iuadustriockl counviies. Yeshnolosioad chialie has beea
affcciing the U.S. tinple o mooliet te a greater extent tuan it has
uone in other countries. Tot.l U.o. ecncuaption, which teuds to
Jlactuate violeutly, his Lal o 1low rate 0. grovtn over uic lagt
fifteen yeurs. 4o a laxre extent iiac growt! wihici: has oscurred
has beon due to tho oanncd bevalaye dseses, in wiich tinplate 18

vulnerabvle 1o substitatiou.

“he growtii o tiaplato oousuaption in the main couswaing
sountries of tho developins, world is showu iu ladble 0. IV i

apparent that experience nus aiiiersa greatly betveen couiivries.

vuring the sixticu there nuag been Little clange in tiaplaie

consuaption in india and .ugeniina, 7he sane is true of o nwaber




of cnialler souscriuy countidive, evorul gourtries, suci as
Mexico, venczualy, v el i, G conloved Very divecd 1.0 se8
in conaumption, i.oxie¢nn acnoi Y rose Lo 1Y7,700 toun in
170, eanpared with arowd oo, o00 dons in 100~ oG, Henya, tie
neoord lrrgoert COnsiudl 1N »0Ticd, vwicluviag tno Leputlie OJ

seuth Af'rioa, doublied its svonsuapiion duriiny: ihe sixvies.

PYer ouplta oconcw.»tiou in wmost aeveio ing countriacs ig Jsar
belov that oi indusirial couatrios, srazil, the lariest cousuacy
amodi,, devolopin cowitrica, iv. U Per oapitu conswiplion o1 avout
© 1oce. Yhiz 18 sindl:r to Lo couswnsiion level in .iciico
and tuc shilippines. in Lolpiw. aie Jest Germany, wiaici eoie woll
belon: .he level of consumntion 2. the U,l., Canuda, and tie Uene,
the Cigurc i3 around 22 1lbs.. Lnéia, Paiistan, indonesia, llgeria
and most smalici \fricun couniries ocolsuwic legs toun oaaw pound
per hecd. On the ouvner nuet, Veneaucls ez reocued the per
oapita level o0i goam¢ iudusiricl countiies. Lts conswaplLion ise

net boosted by @i oxport trawe L. cununed fodd, vliien raiscs

wetiuated total consuw;t.0a LY tae developin; eouairies
of ~Lrieca, Latin america, ana ..gila in 1968 wes about 1,400,000
sona. ‘'his wac 12.5 per cent of world comsumption, exclucing
eonsuaption in the contrally-planiicd socialist oeountrics. 7The

share of devsloping c¢ountries incrcased only slipatly during the




sixties, Tinplate concwepivion aus neen oroviii: so yuriuly

in some industri.i countries thet in snite oy wne lorge Gidser- *
ence in popuvlation sizes between doveloping and developed

ocountaies, the chare of the loricr has not risen ruch in the .
last decade. 1In usurope, hovever, tLhere Lies teen o strikiug

inorease in iinplate conswaption by Spain, which can Lo re-

garded as a developing country Ly general West Lwropean stund-

ards. usrom 46,000 tons in 1960, Spanish consumption rose to

about 205,000 tonsc in 1968, and to an egtimated 278,000 tons

in 1969Y. Two other muropeail developing countries, Greece and
rortwrsl, have greatly increaced utheir tinmplate sonswiption

during the sixtles, Per capita consciiption levels in 1368

reaoched 14.2 1lbs. in Spain, and 11,8 1lbs in Portugal, oompared

with 3.9 1lbs, and 6.0 1bs, in 198u8.
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In recsnt yeoors oboub oG per cont of would tiapliis
produstion nng eubored inho Licernational trade, Althousn most
indusbriud counilics have LaGhi owin wwanpiate lacilitles, ..ecc 1o
gtill a substanvial velune o8 Lrade bLevveen tneds 0ou Geniany
has invorted botwaon 100,000 tons und 12¢,000 tons aanunlly oiieod
1966, irance beivweon V1,000 voas and 31,00v tong, taw setherlanda
beteen 3%,000 tons aund 45,000 tons. Wno Uldee 18 ustally a s.anll
itportor, but nry iapor: a cubstaatial asount %o aeot a SO GELC e
Japaneso imporids have d.indlod awvay duriily thoe sixiles. .one vng
imported in i968-70. U.de uaports havo risenl snarply siuce ho
mid-sixtios, althoush at thoir peai of 373,000 tong in 1969 thoy
were only abaut & per cchc ¢. conswaption. L high proporiion of

U.S, imports 4¢3 coie {rod gupan.  Aals paosuaadly refloets Lhe

decline in tho eompetitivo position of the 5.3, Juring the sixtics,

substuntial charses hove ocoarred in the relative importrice
0. %ie exporting osuantiics. L., eXPOrts have worc or Less astuct.
at undor 400,000 tons 19or a nuiber of yeurs. Tho lust year T.iby
exoecded this level was ia 196U, Nevertheless, about one-third
of productior ig usually exporied, aad tao U.l. rouains the sacond
or third largesi export:r. Jupau has been uhie largest cipolvier
sinoc 1966. LExports doublod in six years, xrisiag from 296,050 tons

_4n 1564 to 600,000 tong in 1970. Trance shares the second oI
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third position with Lho V., Jost Germany, the Wotierlands, aild
Belriwl are large exporters. .acih of the #,3.C, couniries, exceltb
itely, cxports a sixeoble vonange to its u.x.C. Dartners, U.S.

exports are much less than they viere in tie iilties.

Jbout 40 per cent ol world exporis of tinolate ;0es to the
developing oountries of .isia, JAirica, and Latin .unerica. Colleot-
ivoly they impoxted 55 per cent of wheir consaapiion rejuireaents
in the late sixties. Siuce sotting up their ovn prowuction
facilities, Chile, liexico, anc ‘urkey lave inported very litile
tinplate. In eertain yoeurs, however, Chlle has imported a highexr
proportion of its requirenents, buh these have been isoluted
perioda. Turkey's imports werc ruliing at between 20,000 tons and

40,000 tons in the years 1959 to 1954, Only a few hundred tons have
| beon inported since 196, Brazil and the Philippines remain
sizeabla imnorvers, out in both cases the proportion of cousuap-
tion supplied oy imporis is ;amich loss bvhan it was in the early
sixties, Indian imporis hiave Tluctuated gz'eatly, with usually
a substantial proportica o. coiiLw.pbion wet Trom imports, This
may ochanze a&s the new electrolytic line increases production.
Argontine has conuvinued to roly on imports ror most or its tine-
plate, since thore havae beceon serious dirficulties with the cleotro-
lytic line which was bLuilt 3o0.e yoars ago. aArgentina'a costly
experience anphadisco the necessity of careful planning in the se
getting-up of a develojing eccuntry's tinplate c:apau:ity.1 The
Argentinian line has a reported capacity ol 120,000 tons, but

production seeams to have been only a few thousand tons per annulle

1/ Dehails of the Argenviunian ailiviculiles are aot availablo.
'
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Chapter 3

Jaotore affesti~~ tinr' te comauntion

LAviR stondards.

The most obvious and nogst importunt determinant oi' tae

deniand for oanned products and consoquently ior timplate ls the
standard of living. 4 consuncrs' reval incomne has risen in the
advanced ocountries, they have bought more canued rood. .ith

the growth in the number of road vchicles there 1s an increace
in the demand for oils and lubricents whioh are packaged in cans.,
Richer sooieties use more paints. The latest group ol canned
products oonsists or the aexrosols, which have found en enormnous

narket in the tashion and hygienc counseious high income countries.

Iin all high-incowe countiries the elenient o. convenience in
canned £0od has become an increasingly importaut selling 'point
during the laat t.wq decades. 7The U,S5. and Canada have led tgo way
in this recpect, Now the conve 1ience of caaned £ood has appeilled .

t0 consumers in VWestern Europe, Australasia, and Japan.

To same extent oonswuers in high-inoome gountries turn to
canned food out of necessity. 'With an inoroase in the proportion
of women in paid employuent, less tiume is available for shopping
and oooking. Persvaal service in the home, or in unotels and
restaurents, has beoome -oaroer; oerteinly more expensive, with
the result that the preparation ol rfood has also beocons more

oxpensive. Camned food is prepared under faoctory oonditions in
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which high produotivity is possible, wheroas fresh food tends to be
supplied under conditions whish, bteing more Labour-intensivc, iaake

it often dearer than proocossed food,

The appeal of canncd food in high-income countries has \:een
increesod by the very wide range of rood producis, for which
1uvrish research.and develojxaent have made camning a safo, pracsic-
atlo snd attreotive method of preservation. iiarketing methods,’
whioh may seom expensive but are finanoially tolerabls in high-
incame oountries, stimulate the demand for oanned produots, IV
scons likely that a kinad or"dcmonstration effect"” has come into
operation. As consumption inoreases aud as more people buy
ocnned products, a still wider section of the publio is attracted

to products vhioh have becorae popular,

In devoloping countries there are also signs that higher real
insomes are assooiated with a greater' demand i1or canned produots.
Countries with a higher per sapit: real income have a higher pexr
capita oonsunption of tinplate, most of whioh, as in advanced count

~tna, goes into tin cans.

dong 8 t

In doth advanced and developing countries the pattern of
consunption has an important effect on tinplate consumption.
Tastes and habits differ between countries, and 1nf1uohoe the
ofTects of inoomes on consumer spending. Per capita tinplate

congunption may be lower in saioc ocountries than might be expeoted
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from their level of rer capite income. Sweden, for example, has
A much lower per capite consumption of tinplate than the U.XK.,
but its per capita imcem.: 15 syyesciably Pigher trhan that of the
U.K., and has beer. so for many yeurs, West Germany's per carita
consumption of tinplate 1= also much less trhan that of the U.K,,
while its per capita income 1s now somewhut righer than that of
the UK. In neither case iw the difference oxplained by an

export trade in canned foond,

In most developing countries consumere are accustomed to
freah food, which they buy daily. Llarge parts of the population
are still outside the market ecoromy, This means that canned
food is not accessible tc them, _iving eas they do in rural
communities. Conmumers ndhere to a traditional pattern of con-
sﬁmption in which canned food nlyys litule part. A recent study
of U.3, investment in lutsn America shows that thizs has often

been the experience of U.8. cemrmnias.

Even among tnat part of the population which is well-off,
admittedly & small part of the total consuming public by Western
standards, there is not yet a demund for canned food comrarable
to that of similarly-placed ~onsumers in advanced countries., So
far, the tpste for the canned product has not been developed:
consumers prefer fresh fruit, fresh vegetablesa, tresh meat. The

element of convenience about the canned product has no obvious

1/ Jonn R. Moore snd Frank A. Padovano, U.S. Investment in latin

American Food Processing, Praieger Special Studiee in Inter-
national Zconomics and Development, New York, 1967.
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appeal when labour serviees are sbundant aad echeaw; hanee the
Durennse and proeparation i fresh t~o41 is more ecnnomicallv rational

than simply onening a cun.

Yhe growih ov tinpiate consuantion in Venezuelw, hovever, -
gshows ithai tastes ana habits uLave been ohan_ing considerobly
in recent years. Venezuola adm.ciediy is an ouistending ciwiple
and it is a nlgh-income oouniry vy tho stundards or developing

countrics.

“he pattern oi consumer gvending is likely %o be affccted
by urbanization, wnictlx sewns to be developing rupidly in uany
countrics. Conswacrs bocoiae more exposed o sanned i'oods, more
su3ceptible to modern merketins technigues. ‘iletier vhey buy
them depends on ther incomos and on Llie relative prices of

canned and fresh fools.

The inhibiting elflects of tasues and inabits do not apply
to thno saie exztent to the non-cdible can pac<, "he nost atriking
example is theo aerosdol can, which nas the advantage that it
2orforus functions for which there is no gatisfactory substituie.
venand 1s deteriined ohiefly by incorie and price. “he better-of?
rart or the population is likely to be attracted to tiie werosol

products, jJust as consumers ihave been in riclor countiies.

Latin American experieace sugrests thad thia ia happening., ‘

iates of growth o1 meroscl Production appoar to have been extreiely




higii recently in Latin .oerice.  In 1067+00 taue ¢o.bined outonut

oS Daveil, Fexico, nd Lrpencina s roporteda Lo have risen by

-

2¢ per cent, in Brozll aloace Lhe luereaso vaus &0 por ceab., UWhe
total output or thws: couiitries wous 5% millioa units, SHubt tais
is small compared with an estiiited production of LobH million

units in .esterd surops,

Groviing inductrializavinn iLnercuces the aemuad Tor canned products
such a3 paints and oils, wut 1t 1is dilficult Yo find out the
rolative importance oI those ases of tinslate. 4n Chile the
share of nou~-fo0od cuita is 1bout 14 per cent of votal vinplate
production, Iin the u.d., non-food cune, exclusive of aerosols,
are about 10 per cent of total iztol can shapmeats, but this

includes tinfree stewel and alwainiwd ¢nns.

hesearch and tihe mnrket o canned vrodncts,

in many ¢eveloniin countries the gontainer mariket Jor
tinplate may be sltecued Ly tho lacs 0. research into the paciking
ol' 1ocal products, 1n sdvanced couniries the tinnlate prcducers,
the ocan-malkiers and the camnmers are ocabinuully involved in
researocii and development wori which is intended to strensiicn the
mar<eu {or canned products. Wiere ia closo cooperabious on
technical problens. JUf a developing country docs aot carry on
slwilar work, it has to rely on roreign information, whieh is
nov always relevant to its parbicular vroducta. Yo some cxtont
the obataeles are dealt with by the participation of foreiyn-

owned can-making and canning companies in the itocal market.



There is & feedback to the tinplate producer f-om the
favourable eifect of nis tecnnicas improvements on the market
rrospecis of the can-making and canning induntrica, These
improvements may mean n chenaper supply ot tinriate, or a
qualitative chang: in tinplatc whicn improves the can. An
illustration of this was given in o recent paper on the Chilean
tinplate market., It was rointed out that tne adoption by the
tinpla%te producer of the method of producing tinplate from
coldrolled rheets, leading to thinger and hetar tinplate,

helped the consumer by making it eanicr to 0L eN Cans.

The supply of raw food four packaming

Az far as the use of tiuplite Yor the carning of food is
concerned, the market for Linplate 1is intimately bound up with
the state of the agricul tural secinr of the cconomy. The agri-
cultural industry must he able to producye foods which are suitable
for canning. With meat, far cxamrle, much depends on animal
husbandry. In general, de¢veloping countrics iag we'tl behind
advanced countries in their animal hucbandry. This is parti-
cularly true »f African countries. The regularity of a meat
supply to the canners depende on investment in refrigeration

facilities and on a good transport system in rural areas.

The market for canned fruit deonends on a high standard
of fruit cultivation. According to a recent study of the food

processing industry in Latin America, "to establish a proper
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fruit-processing industry would often pre-suvpose considerable
long~-term investment in new plantings of varieties which possess
the required properties for canniug".z/ This study refers repeat-
edly to "lack of quality” and "lack of uniformity in quality".

It has been found by subasidiaries of international companies

that raw material costs in their canneries are often high com-
pared with those of the companies' home canneriesc. Raw food
supplies may be uncertain and unreliable when free market prices
exceed contract prices, since suppliers fail to meet their con-
tractual deliveries. Tris has an adverse effect on production
planning and costing in the canneries, with tne result that the ;

price of canned food i3 higher thanu it need be.

Production problems of tinplate users

In the can-making nlants of caveloping countries, shorter
prqducticn run3y than in advanced countries tend to raise costs,
Generally speaking, the longer the runs and the greater the degree
of specialization by type of can, the lower are unit cosis.
Under-capacity working in the can-meking plant also raises unit
coste. This is a common phenomenon in developing countries,
which can be illustrated from Chilean experience.g/ A considerable
number of canners have their own <an-making plant. "Taking into

account only the 13 automatic lines in the canning sector, the country

1/ John R. Moore and Frank A. Padovano, op. cit.,

g/ See paper to Santiago seminar by Danilo Vucetich.



has on installed snhuni capacity o Old mililon enas oJ three

sizea, With one-shist opeineivi, oal L0 MOTE GRNL od POT Coulb ot
this capacity is utlliizod.”  An ohe Sallean svucy paints oub,
tshe nroblem of undor-ubliizablon of e ulpmedy ond installavions
for the manuracture of cang huL bren a sourso OT COonLInuing
CONCGOIN $0 C.iek. (Bhe Chilean Linplate producer), anrd abt whe
presvnt tine, various tecimisal aud trude union boales arc
analyzing ho posaibilitice for concentvating vracuetion in

or two speecialized cnberprisoes, each with several linos.

Competition botween Sipnlabe and cubstitatno,

“he nalriket for winpiate is greatly atiected br substitutes
for tin eans in sdvanced couasitices.  Oubsuivastion 13 partly a mat-
ter of relative prices ror Lie dii. ereut copvalner aatericls ox
aethods orf sunply, end pairily o .acbler ol the obility or sub-
stituies t0 satisfy CoYvain technical rejuirem .is. 4in tho aetal
can macket there is cowpetition debween tinplate and alwaiuiun,
agnd niore recenuly Lebweon thise uuterials and vhat is called
tinfree steol, a chronwc-cdated steol. OLLor substitutes Tor
tinplate are glass, piastics, and paver aid board. In the food

rarket, the canned producs campetcs with rrosen food.

The main peuctration of the metal can mavket by aluninium
wa8 oocourred in the U.oh., where aboubt 7 per cent of tho market
was held by alwminiuwa ¢ans in 1904, In 1907 there viors no

aluminiwa cans., ‘here are a0 nreciso figures for 1. competition



Troa plastics, cardboard wnd cowesitces, ovub NMlasuiecsy ot loust
socil U0 have shreatensa dinni wve only L the non-food aalitang,
industry., Class is the ¢cidesi vaipetitor weoh tiapLabe i tho
container masket., oubstitublon geeis %0 move dnc.ovards Lad
Towiards without drasbtic changes in each materaul's share,
althougzh thewo muy bo a tendency uwore receuntly I'vr slasc vo lese

ground.

Tinplatve has been suilering fran tne competition ol deep=
freozing in the I'iah marlket., vanned {ish production hus boeen
csontraocting in nmost countries because of conpetition {ro.a frozen
fish, Deep-frecezing has also nonetrated the vegetable and meat '
market, But it is worth omphasising, Irom tho point oy view of
developing oountrics, what wille :'rozen [00d has the advantese of
easier and cheaper preparation processes, itas storage is more
expengive than that or canned food since it requires rerrizeruted
premises, Yhe low incomosz o1 nmoat zonsuwesrs in developing
couttrios rules out reiri;orators, hence the Irozen {ood threut

t0 theo honie market for cannod rood is not iupor.aut.

in spite of caupetivion wsuween tho different paciaging
materials, the growth oi the overall nliarikel has enabled sach
metorial to obtain larger sales, although its share may have
falion. Tinplate may be threoatened by aluminiuwi, dbut aluminiwn

is throatened by. plastics and tinlree steel. FRach material

oompetes with several othors. 'the size and range of the narket




acs pllowved o Lnerenso Fovno Voldae oF Liiloiole eosab o otion.
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Li. a8 & threct Lo hio bLasinesn are i oL Ty IC have ienoned,

Che MUl et lurels 04 Caivy LOAT) Drdaddiiny KL SREt TUAT S VAR PR IY
Servins Lue packallal aarkol L0 iabnlyy may produce bilipdlatia,
alwainiwy, or tinlrco sbeol. sauls lTautie 2onvaliern, Q. pupoer
ana boart containors, They mey olso Hroduso conposite coabeinars,
I1 $8 & question o0 Lho 00sh prodiiolie anier.al oo Lhe one
wideh is best suited - or thg orkel.,  Cne Laigest congpuadcs aoe
nulii-material users, oa Tyl 00 1eICEren Lao LiRe VoTLOUL
waseriols Tor pockaning, [Anrclo dir coubi vl ol mateials
wvhich eombing Hhs feilis O CuCii, 2104€ Ba.apiado Produgdiy LisTos
rfore, must exploib viae acvianalsn of tinplate L coripytavion vt
matoerisls produced wy the otnsw anducirics.  Uhis Iavolves 1io-
duoinge shinner sinplote Ly wedweins the JhlciGiess L8 wne ostecl
tase, or improving the provective contlwg on vha stoeel.
vibrene case it has moad owebendlse Irow “he tin couvang Lo A

ohrome coatins, “he implicatious ot the technologic:l chanjes
will be discussod in the nex® chontar,
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in develo,ipg count.ioes vha coupetvition vetive.n dateriuls
is uivoh less aoute than b adv e ¢ counvries, bul 1V is evideal
to some extent in Luatiy .o ariean coaatrics such as vhile, Lrosal,
Venezuel i aund irgedatina,  aforaction, Lovwcver, cwovl tae puexo-
inc iandustyy is very iuco .pleie. any staticiulen do nou distin-
guish betweean cauned procuc.y arnd othoer sJoras ¢ paciiy-ed
produsts. ‘Cinplatc tends Lo benelii rroa e Lact Uilay il i3 a
wvell-established und well-iried container materiul wiin 2 repula-
sion for reliabiliiy, vor saledy in transport and o3 long-run
storaso eapability. Tho lasé point is particularly rclovant to
developing countries vhere the 3helf liie of canned foods is
longer than in richer oduntvics. “'inplate ie also witractive to
develoning oountries with an export trade in cunned food for
these reasons. iu .aaay cases Lhe production faclilities ou tite
packaging indusiry in developing countries are not adaptable to
materials other than tinolate. Tuis san, of course, be changed
with nevwt investucnt, but experience nmust «lss be acguiied ia

handling subatitute aterials.

'‘he oconclusion roiarding subatitutes seams to be taat
tinplate i: not seriously thruatened in developing countriea.
The overal). grouth of tie mavket in oountries where per capita
eonswiption o canned products, or of paskngod products in

genercl, is still iew, leaves scope for a large expansion of the
tinplate market.




Capned tood exparts

In & number of davaloping countries the consumption of

tinplate is consideratly Laflun-ed by thr export trade in
canned food. How large « procortior of ihe tiaplate conounied 1n
thege countriee is exporiro in the form ot cannad food i
difficult *o determina. Fzport stotiutics often de not five
sufficient d:tail. The weipht of the ~an varies from product
to product. Using the availavle data on canned {ruit, meat
and fish, which ncen:mnt tor wast exnorts o! ecannea feod from
developing countries, we can estimube reughly the amount of
tinplate exported in the cans by assuming thiat the average
weignt of tinplate per can is about one~fith of the gross
weight. Thic is appropriute to the normal food can soid for

domestic consumntinm,

A7 a rough estimata, the Tvory Coast exports aboud 35-40
per cent of tte tinnlat, cormuampiion in the rorm of canned fruit.
This is probably tire estreme case. Horocco expurted about
60~70 per cent of itw tinplale in the g#ixties. The corrcasponding
rough estimates for other couptries are of t:llows:  Taiwan,
50«60 per cent; Jamalca, 0-40 por cent; Kenva, 29-30 per cent;
Argentina, 15-20 par cent; Philipr.nes, 10-1% per czent. In
Mexico the percantage is low, around 57 per cent. In Chile

|
|
it is even lower, and in Venezuela 11 13 yprohably zero, the
entire consumption of tinpiate being degiined {or the home market.
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The exvort npronortion may be atfected by démand or supply
changes. It (enends on'thc € nond tor 2znned 100G Luporte an
importing countries, whici tenus to ilustuete, and viaere there ic '
gtrong ocampetltion, end ;lso on tie sgupply situction, wialch may
be soriously affected in zame yeurs by a bad ¢rop, a poor i'ish

catch, or a drousht-striocxen cattles population.

Sune developing countries ihave boen partisularly successaiul
in building up an export t.rado in cunned food, “Yalwai's exports
of canned pincapple lnerecsed from an averare of 27,200 tons in
1956-60 to aboui 86,000 tons in 196T-66, Ivory Coast's exporis
of canned {ruit rosec dramaticalliyfrom an average of only 2,600
tons in 1956-60 to 18,800 toas in 1966, Thae growth of ..claynia's
exports of cannci pineaprle have veen slower, but the increast of
50,000 tons betwecn 1956-£0 and 1966 was second only to the

increuse in Taiwan's exports.

/orld exports of canned iruit approximately doubled between 195y~
80 snd 1l9C5~06. The share of developing couatries was about

tke same in the two pericds. Wiug ia spite of dif:icultiesg the
develoning countries managed 10 hold their ground in this import-

ant and highly compstitive food wmarket.

Tables O to 10 show thw sharcs of develoning countrics
in tho caaned truit imports of the U.il., Viost Gernany, and ifranco.
in 19866-67 developing countries had about one-seventii or u.il.
imports, rousily the same share os in the fifties. In iiest
Garnany thelr share varied lLetiveen one-sixth and one~seventh

between 1960 and 1966, In France, a muchh spaller iaporter
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than either tio Ve o1 LehU Utinieny, the sharo 0 weveloniig
)

sountrios is much highor, wut tielrs wore sigas oF o soll bobwesi
the earlv and lutoer sixiled. . the chief Laporuing cowatrices oo
a whole,‘tne share ox Gevoloning cownnlries i1a about one-cunwtal,
nost of it belos cenned plasasyie Proa calavalia, Clalvieds, saliiop-

ines Ivory Coust and i.ellco.

vorld trafe in eanned aeat grew by apout S0 pexr cont
between 1950-59 and 19067=08,., Whe sic developing sountoles in
Jablae 8 , the leadiinf expowucii @iduf Geveloplng cowlirios,
did not as a whole incruale sheir shose. 2he Lavgest crporter,
Argentina, nhad a parsicul rly choruers nistory. ihe newest
exporters, lienya atd Jenennin, GL& not weintaln their carlier
grovwvh rates. .08t of the irnoerousc in canned rroat eXporuu 408

peen in Denmark and the otherlands.

On the import side thevre arae only threc large warkels,
the V.., West Germeay, ant the Ud.. nritish imports have heen
nore or leas sbitic for yewrs, althourh doaestic production of
canned meat has boen rissi. Jest Cornaa end Ulu, Liports have
rigen shurply since the fifties, where havo been increascs in

jmports into Canade, Belgiun, the iietherlands, ant Swedelr, butb

their totel Laports Ln 190: were only cbout 20,000 tons, a little .

over hall of Jest Cerwany's imports.

kxports of canned fish Lrom developing countries are &



rolatively smell paxrd of their total cwuucd fooua tradc, ovut tacy
are or reat inportancce th .arocco.  uxports have sluctusioed
coasiderably Lor botn asuws)ly ol GeEILAd Texfdouc. a2t Jual tae
sharp grovia in veru's sxports in tihe Jidtics, uLhiere aag wocen no
aaried upwurd tiend conparable 1o taeb o0 canned druiv enjoris
i developing counuvries, Clhrnges ia the vorld Jisih marxet,
notavly the frozen "igh trade, seve slouded uile Drospects Lo

canned Tish exporis,

beterainants oi comned 00U €RD0CLS,

The export trade in canned Jood of dovelopin; cuuwavries
deponds on a nwiber of {uctors. On the supply side, we could
stress the eilicioncy of erriculture to wiilonh vwe have rererrod
carlicr in this chapter. Losts tend 1o be higui in the can-~
making and ecnning pleaits 07 soile develonin comntrics. ilapnrted
capitel equipwcit nmay be expensive vecause ¢l iapors duties o\
high interest ratcas. Tinniale costs seen to Le nigher than in
advanced countries., Lmyart duties raise the oost of imporved
tinplate. 'fhe can-maker using home-proéuced tinplaite may i'ind
that tlLe quality is lowelr and more variavle than i. inportea

tinplata.

Oa the demana side, the foreign demand 1or developing
countiriesa! exports of canred food is influenced by tic sollowing

factora: tariff and non=-tari’f obstacles; preferentiil trcatient




oL Wit Luck ol 1t in seile Lnnoltil, CoWiLeias; compotiiion 1.
doncesvde suppliers in luoriiiu, counirles) iho lmport and export

policies o1 che ceavralliv-plornecd sociallst counsyios.

‘r-

althoust LerilTs noy bo on lnnorisaat ovstacle o developing

countrics Bpeclolly o Lic caeamer types 0i conned Q0d%G, nol-

tacill ohstacles ol nrotably oore luvoribuns, Canned weas, L1aily,
{ish, vegetablas, are subject 1o very sir.ngent heclth reulations

the major imporuiuy cnuntrics, Uialess 2 eveloping count:y Owi

-

satialy thege vegaletions 11 s NO chance ol brewssiuag Luso Lie
Usils Or Vest uvermian Or V.S, nulicis. Leveleping countrics valen
air to exploit potentiol cport nasets Cor cancd 1004 st
radie thoir statisds of cultivation, anliwd bushandsy, wid
inspeetion ol cunwivg factoricc oo levels which arce Loyouad thoseo
custowary on the home nariet. Jals ic a lengihy process witiv o

flelayed payv-oli,

Subsidiaries of large internationnl coapanice fine iv
easier Lhan nabionally-o “icd Jiis 40 dcal vith tho complicazs~d
regulctions o1 Luporiin; counbrivs. Uhe larue cOLDGiles aio
well-establisined with brand dwies in lew ins, iLporTvilly COURGrLiag,
Thege brand ancves ;ive the cousuucr a Luarantee oL qualiiye.

Lrend eonsciouaness is less loporsans in the cotering sine con

nearkot, but price cuupolitivensvss in wore Lwportaat therc.

123

sreverential troatucnt nelpPs a nuwnbsr oo dovelopiil . countrics



vihicii export carined rovus Jhioc cidl be secn AN Vene ioports 220
sorplonwealth couatrios and iu JTench Lipowus STOL. LVOrY C0oust,
,.orocco, ant .aruiniauce Laleysian = Uees Srude in canncd 2inc=

a»plo, however, Shous that presorcablal ticat.cub is o4 aiulln-

jshing value when a mwariey coasco to grov, dwlaysic Las vt
forced to loox elscwiorc .OX expandin’ narkets, which have becn
found in the V.., Conada, sest Geraany. and even in some uevel-

oping countries, such es aden.

The question oY diseriminacing treatieat iVor Lnd nouufas=

turocd oxports ou developing countries hus been wilder uiscussibn {

for several years. arpuacnts Jor diserindination arc velle-kaowm.
so far, diserimination has Cavourcd cextaln developing countries.
“he a.i'rungemcnts botwoon H0e wLes.Ue ald 30ilC associated countilos
have accontuated the provlou ou the develoving countiios vhioh
are outside any preforential systeils he favoured solution is
preferential troatnent vor developing couniries in gencral by
adveneed countries. Whis would increcase the coupetition betvecon
she developing couatries, but nake it somovhut easier fox ithchi
Lo compote with advanced countries. As far as canned food is
conoerned, the deoisive factor viould be “he ability to maten the
nich standards of the canned Lood mariked in advenced couatries.

he developing countries whiol have geined frow preferentiol

treatment have satisficd these standards, ilaving done 80, they

bonefit from a lowvier tarifi, but it must ve strecscd that it is




oxtrencly difficult to campete with tiie hishly eiflieicat sunsalcrs

i1 cdvonoed countries,

N L STV e . " = 2. ~ . » - .. 4
liovroveyr lanortant the canncd Jood trade Loy Le Lo { TGV UAeVEw~

opling countries, the main use of tianl: te in develoosing countraes as
a waole is the production ol c:ing for the daasstrne gonzLttiey o
canned produsts. o developing country in Lubin Aaeriecq, ssie, o
Africe, with an export tvrade in canncd foo., 0d.aes Lnaiiere nes.t the
level of canned 2ooh exports Iroa Soutin Alriea, w.olioh exnorted b
least 250,000 %ons in 19C7,. [lone yeu equcls uie gunned L00G €iIHNTLS

of & developing country in wurope, amiely Jorvugal, wiideh is renoricd

to have oxported 135,000 tons of oomaed Tish and toasoes i 1906, f

Apart ©rom the export trade, taewciore, uhe maAn inllucnce o
the produstion of ccns in developing eounirics is vae level of iicoae,
he distridution of incoae is ol sorle significcnuce, but tuere is
14tile informwtion whioh could be used Tor af&ELSINT suture cousiwuiptial

of tinplaie. ‘here ic also liuile {nromanion about the »rices oF
canned food end its sivstitutes., la the crasricacs of Chlle, tie
price ratio belwoeen can.ied 2ood cnd sryesih Tooé i an doportunt Lneuor

ip fluoctuations in itae demund ior 'si;zpl;;':.e,since the priccs ou «iwiee

- S . 4 ~ . A . - - .
ural products ere subject O suLien c.aLiesd denending on tie suplily
position ond on goverwaent policy Lowawds sgrioulture, Lo night oo

,

expeotod that uncertainvy wiouv ko counetitive osivion of ceauil

tood would clgo affues its long-terii Drospects us vrell its chort-ioui

procpocts.




Of the obner 1 ¢toxs vileh 1oy v ersuncd to afi’csd L oure
prospects of tinrloie conswagpvicd valy The [rosen oF aenuioation
coudd usastdly e brovedt contsitt e cuerbltetive oo LEuanlt ox
wArEeT.e LU WOl U lnoposolivle UoodeuiiiiaMe She ©

rroved supnly of e o~roduved shonlralyile Bimiato Lorose s

suCizient that cenelw phion wordd nolelay Imeracse Lo Loe cxvent

boasuse of the removal of on irmort conutsiliise cbailsad chuddas
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Tthe Develovent 00 ‘Paniasc Yechiaolo v

nlegtrolviie and hot-din tinpluue

There are two .iethods 01 prodncing tinnlsive. The Tirst is
by the hot-dip metinod, the seccond Ly tihe elestrolytic suethod,
fiot=dip producstion uscs the older process, Steel sirin irom a
hot=rolling mill, after weiny raiduced to the desired thickncss
in the oold-reduction aill, anu passcd tarowi i vorious prepuratary
prooesses, is cut into sheeus =nd red neciaaniczlly into a buth
of molten tin, from vhich it ewwoirges with a $in eoatiig. wals
coating is evened by pussing througih rollers, but it camnot be

nade perfectly smooih.

Until the 1939-45 war the fot=dinping of steol chect o
Lzke tinplate wus the only metied, althousa a large aiount of
resesrch work in _jurope wid fiacrvica already oitfered the possibile
ity of an alternative before the war. As receatly as 1980,
lhot=dip tinplate still made up cver 5C per coat or the outnut of
Italy, the iietherlends, and Jeat Gemnuiy, and over one~third
of the output or the V., nud Janan, In the U.S,, which began to

switoh o eleotrolytio tinplute durin, the 195V-45 wur, the

Jroduction of hot-ddp tinplate had Yallen to only about 7 .ur cent




oi tobtal production by 1450, Whure el still & sizcablce

output of 564,000 tons Of hoL=CLp tiiuplate 1a Liac Uede A0

1960, a tonnugso about 10 por cant grocter Lhad Lot Goxviaay's 60h

40%.l output in lhe saic Yeal.

WYho aisplucament oX 10t-01ip tinplato Lus DOCA gpre .l over
many year:s, vesinalng in 1940 with tao songtrucition oL sevolril
electrolytic linecs in tho Ulde. by 1670 hot=341p sinplave nad
becn reduced Lo under 5 Der cout of worlé poocuctlun. Lnothe
LeiseCo and theo U.ie it Vas § per ceat aud b pel canl TeLpoCu-
ively or production. In She U.u. it had dwindled ©O lecs than
1 pexr cent by 1967, ilhe Lotest year Lo which a Jipure is
quoted in the Internctionsl win Council's rotisbical Bulletin.
Phe fall in U,iK. procuciion o not-Cip tinplute durilg thie lacv
few years nas leit Japan the largest proaucer. production in 19vu
was 154,000 tons comparcd wibih over 200,000 teas iu 1004=-G4%,

Half oi the 106U output in Japon vius ciported.

In develoning counvricg thers hos G150 DeC. & larked
trend away Lion nobfdip production, Brazil hod swiitened counleie-
1y to electrolyiic paoduction by 1963. 4 hish proportiion oL
Chile's output is expacted Lo be clecotrolytic in the near suture.
Turkey and the iailiporines produsc only cleetrolytic tinplote.

Llectrolytic iiles have ovcen puilt Teoently, ere uader cousiruce

tion, or are planned, in Colombia, Peru, srgentina, Venezuela,




.. . AL, _ . . .
Lialoysia, and Lryph. argentiie ond Yhedilond have o marll oaoouast
of hot=dip eapucit;. India prouuced only hov=Cip tinolace until
recentliy, but now has an elecuroLrysui:s lice in oporatioin. |.cxico

still has some kot=-dip ouvpuc, Lub .Jipires are a0t wvuilodle.

Tho elcetrolytic process, by vikiecii o ConLLAUOUS SLCCL SUrin
receives an electro-~dcpositvion oi tin whiie passius ot inigh
preel (which can be varicd) throws: o solusion of ©o nuous salts,
has largely replaced tiio hot=Gin nrocess £0- a MWuber 0L 1CASOND.
The hot-dip process uscs ueh more “in %0 co0at a 011 OF saven
area oi steel. The thicimcss ol tie tin coating con be up Lo
siX times greater than witi the eclectrolytic process. I+ has
been estimated that tie averase itin coating 0. elcovrolyiic
tinplate is about 1l srwaz per couare nebire, compared viivh
about 2% grans Tor hou-dip tinplate. The thickness 91 Lie coabe
ing oa not-dip timplate cannov be conirolled us iy cwii be on
electirolyiic tinplate. .ith an clectrolytic line it igu possible

V0 vary tho tin deposiiion. Uinplate cun e prouuccd with o vin

c¢oating om oily one slde. surthewr, tie hot-dip proccss nus the

disauvantage that the coating is not as even ag it is wici the

cloctrolytic.

Although & rnwch thinner cocting iecanz a higher ricic of
gorrosion as the resuli oo seratehins or penetration o. the
coating by the cunned product, lacquering reduces the corrosion
risk to that of hot-di» tinilate Lor most pProcucts. LaoqGuerise,

of course, is an additional process which the can requirces, but
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the gain Lo & thinner tin cogting and other cfiveatoses still

goncrally give the cdre 1o cleoetralytic tinplate.

Continuous vinnilg, o4 whe stecl striy has speeded up vhe
production ol tinplatce widii vie electrolyvic process., .t has
also been possible to producc clecirolyiic tinylate in coil
torm iastead oi cutbt leigtns., Shess cowls cuh welshh up O wven
tons, vubt tiey cuwi be handled nove conveniently thun the tred-
itlonal sheots of tinplate., It ic iaportant o siress, howvever,
that electrolytic tinplate needs partiocular care ian handliag

because the thinnessol the tin coating makces it aore vulncrable

t0 damage in transit.

Althoush hot-dip tinplate is now only a small proporvion of
world output of tinplate, it is still useful Jor higuly corirosive
canned products, especially if the state 0i tvhe uwariet is such
that a long storage life is required. In develoning ocountries,
tho shop turnover or cesnned i'ooa is less than in incustrial

countries.

methods of wlectrolviic ‘‘innlate Production.

A decision to instel un electrolytic line involves a
choloe of one or the threc types oi tinning lines: the vertical
acid line, or rerrostan tyne; the horizoutal acid line, or

halogen type; and the ailkaline line., “he vertical acia line is

the most oommonly used in surope, and acoounts for about two-
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Mrplate prodiction in dGevelopans countries of Latin America
and Agia, 19502970,

blectrolytic tinpiate prowuction in develenad countriss, 106014700

Apparent tinpinte zonsumpiion ia main congumise couniries of
vatin Anerics, Asis and Africa, 190 1=190,

Tinplate expnvis from principal counsries, i994-1970,
Exports »f comrel meat from leadiny: cowniries, L5030 B

Dmports of canned meat inte principal importing countries,
19481006,

Tmports of ~aaned fruil inle
195C=1859,

oK.+ imports of canned fruit rom developing couniries, 1951=10685,

- dmpeetings countries,

West Cerman imporis ¢ canned Truit from deveioping couniries,
1059=1969. :

Imporis ot ~anned fruit intn i‘rance from developins countries,
1961-1%9.

Tlectrolytis tinplate lines in developins ~ountries, 1in operation,
under congtruction, or pianned, end 190

Growth of per caritr 3.D,P, and total tinslate consumptlion,
195‘)"19"' .

C.li.P. per capita, 1yi7, and zpoparant iinplate congunption per
capita, 19¢7, in leading conmuming countries of Asia, Latin
Arerica and Africa.

PIGHHES

Tpend rates of srowth of per capita G.D.P. and tinplate sonsumption
in lealdin: consuming countrios of Asia, Latin America and Africa,
195519505,

GelNePe per capita, 19¢6, and apporent tinplate consumption per
capita, 1207, in leadiny consuming countries of Asia, Latin America
and Africa.



sairds of world Producuin,. ‘Che Jwiiiuaind TES0LS0L WO Vs el
A Germoaly, oub a4 awaibor oV GLroovorios Nere DUONTie 0Ll 2
Ve, wtool, Willesn, il COODEILLLOL WAL 6. Ll Lhlelen »Oapelil,
appiicé elecuro-viuaing o (ull=wiaui oteel LML 10 4 Geallilious .
process at hign speed. lhe limsogel line also uces »n weid GLLC oL D=

lyte, but itvs akthod I5 ace dae o ng bhe JerroJeil LB diilloe

LGONR Progess has sonc wothaologleal wild BGOH0LLE el vhLabin,EeD
and disadvantoges coampaced «lia tne otaor, buv tie pruviicncs oF
vortical acid lines suszesits tiaat it i3 belicved O auve vhe eGye
oa the others. 'fhe linss im Indig, urasil, vhile, and Svoain ave

Jerrostan lincs.

Until receint years, the alnimwa installed oapecity .o ulie
esoncuic operation oS aclogen lines was 250,000 Lous, co.ipured
with a miniaws oi 100,000 tons 1or a veriioal aeid l.inc. pu.n;
the sixties o helogen lino vith a cadaclity ol 40,000 tons ané
geveral. vortical aeid lincs or Hu,000 %Loas 'iers dpereica HUCCGII=
fulny. But esti..abed canucities or Liumes reccantly constructed,
under constiruction, 6r planied, ceci to be around Su,000 %O

150,000 tons,

With both the vertiosl acid &ni norizoatal acid lines, tao

sboel sbtrip must be thoroushly cleancd delore timniug. Jiih “ho

alkaline iine, the eloctrolyte aots as a eloaning agont,which !
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nish vlhexlbiliy 0y opsration, WAL cud L Hubio astore L, AGaruTLG
at apecdsn 04 heutweun o0 nt U Je6t Dol LNLGs | € oilia VO Ouu-
s 00 40,000 =1Lu, 00l tons). Whe HoThewatadl luine 15 Sodiovew
to be Lhe oot aconwalcud Vo ac producvioa of Giosevenclally-
coated tiaplate. Jhe alacline line, LaGelectrolyte O- Lhanii A3
no% acld, does nev carrode ild stecl, walch nmolies wnc CONSLIRG-

tion riaterials JOr Che ling Gicapel.

Opinions divror on Lie relative wmarives of tiic throo lines.

it is worth notin, the opinic

>y

1 00 4 l.erican tigplaﬁc CLDET S,
Justilying .lexico's choice 0 A versioenl weld liucj Yiiis
cuthority ravoured uie ilexilility oi operatin;; speed 04 such

& line, which coulr be operased initlaliy ab low cupucivica.

ne also believed that it had rclatively log operuvil) €08tTsh, Wad
sasiar to operabe vhin other proccsses, whad gave Qoo oroblolis
vish oo ulcc%xolyg. LG GLOLen o uwn clestrolyitic linc should
bo carosully congidzred Wit JovelZu (dViscrs Wid Love Glbvensive
xuovledge or timplate teelmoalogy, and arve awure 04 Lac Drobleids

of dovelopiny couati ¢s.

inloraation abous the Jervosian lines in several develo)-

ing comntries was gived in pooersy preconvea to Lae sanviano

a e s o —————

Y, 5eC DAnCT w0 Lahhifo Su.iliie LY Jone Cosealdd yuriche,




peniaur.  Wilc Lndiun line hns o raved copaciiy pl Loo,0ld Wi,
It 15 o stondard Jocrostan Liac ou U.l.oteel nateah, ccanlobing
ol tao uomawal aluaaline cleoning, clectro-pieiling, coasting,
regLstance=rleLvin ane chanienl traconents vollowad by a Lrlon
Oller, Various modilicationsz, such o dditional couisiex
capacivy, vere necessary ortes Lae LLNe Vot Cuilosiined. Uaslt
were alificultics over Liare ravts ul.\c} chienic: 1s, »artly cae o
tiie shortage oL JOorcisl orcilalc.  he demontence 03 cevelodiars
cowiltries Oil AWMpOris 0L LOUCLIR COMAPOINCHSE, adt buaeiyr Jreat
distance Trom iorelga sumdilers cul. be a provleu.a.  Wils clearly
poines to an auaquntc suprly o0 opare Darhs ot wac piaas ia

order ©o rcducc tac risx ol couily iunberrupvions ia nroauction.

Discussions on this and otuor lines in aevelouin: cowilricu
led to a genoral conciusion v theo sadatiago seninuar thad vae
turn~-key reinod of instaliingg ivinnloate Tacilitios in Goveloying
counvries was Lo boe wvolded, il vossiule, alvhoush it scened a
straightloivvard wvay of seidting up a prant in a Gevelopiny
country which was relying hervily ou oreisa consultanis, soreisn

equipment, and probably iorcisn money.

Yhe arguwroits czailnsd ohe tuaru-iey motnod wore as iollovs
tho use oi locul nowledge wils recources cconddse on doreign
exponditupe; oOporiunivies are avaiiabie G0 ake ciianges in d
desi;sn and luyout ol o plans to suit local comaitionz; local
personiel will Iind it casier %o operate o plunt in wau wuLlding

of whioh they have pacticipaved.
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Stinplate; Whe gocond wol Ghe monlitedcat 0O wile Uhia souhlin Ly

Recent Lnnoveolons:
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4 cawone coatiug, the f0=Ccclicd bHiaryee obeoy, the Seoals o
(W ] ]

ALY yeuls' TesezirCa Nl QoVelormieal .
o i

L0 LA, 2eloacs luNoVLeion .ud Heol latioulcoe 1ied o
Gevolopin: counvry. wrazil nos plans %0 uroduce Gouble-lcauccd
(DR} tinplatoe o weat bie Gemand Jor Lhalner gullco.  Tho blabacs

Third Jerwositen line ia Dweezll can ve clnnged 0 a tinarce steel

(T¥S) line.

“iho develownent ol DR tinplave hns deon o reanoanc 10
consetition Jrow alwalalwa, he tin coutin: is not offcciod,
but the steel base is nuci thiiter, wWinplete Jnawscs have becn
Talling for wany yerrs in recnonse to the cai-ackers' Gecive
foi' the thinucest tinolube posciilsz., DR tinvlete renvcescats a shos)
advance in this proccss, witla the rezult dhast the veishi ov «
Givell arca 04 TANPLLLC uas BOCH CPeLily reuueel. i e U eidey
viddel vas the J1rsht Lo mrodiuce wi vinnlate, Lt if Golinca os
tinplate with a weignt ol 00 Lbs o» less per baso box, co.parcd
WVilh an average o4 abouu 80 los ner hase How of convonitional
tinplate. Un the V.., velore Lhe clopdiéion oi D tinplate, whe
average auso Sold vwas reduccd Lron 0.0106 in, in 1950 to

V.0UST din. in 1908, The lowoest Gouso In tne u.il. until




reocntly was C.00060 ine uscd incrceacingly in the' eprawan:
cannod bovoruse maritot, Wie wse oL Ul ';:iz'xpla'oc vould atilow &
weduetion in Lho pauge €0 0,U00 liles 1IN Ghe Uea., U tinplabe
would be cheapexr 10 .ake tirn conventional tinplave ouly L7 wiho
cewse were below 0,007 in,, {5 the guuse is iacrcascd, ol
tinplate beconies procressively itore ordensive nne nence WiC oA o=
itive with conventionul tinnlatc., .5 a Dreitish expert has
pointed out, "gause rodustion will Lecomc 01 P ovaount i.portince
in the econouics o1 substituticn ot heovier g;auccs"J.' ir iv viere
possible to malte DR pauges sbove U,006C in, viable, ai6 users
adapted their processes 4o thed, LR tinplate would jenelrave
both the beverage and the rooa naricis.

Yhe technique o« iaking LR tinplate is described as vollows in
a recent “British Stoecl' article. “ 1in tho convenuionul process
stoel iz rolled to its final tlicknoss, anncaled, Lo er-rolled,
and tinned. In the double-reduction pirocess, +Lic stecl ic rolled, .
to an inter.icdiate thiclmess, unnculed, aid vhen, instesd of
tauper-rolling, (2 per cent reduction), it is rolied %0 o sube
stantially lower Linel gawse (Gouble reduced), ang tiancd.!
The article ¢goes on, "Mhe product, vralued as D2 tiuplate, is
not fully annealed, ant is conscguently siTon;cr Lhail COLVeUt=
ional tinplate. Whus we have & proceas wiich is not only o
oheaper way oi liakliag thin tinplate but‘us a bouus gives o

strouger materdial., .nd because it Ls siurouger, it encourases

Lidreakthrousn in uie Sinylale LUSiless y o eieC O0RPUTII,
British vteel (aarterly Jevicwr, iareh 1069,
2, J.ACockburn, on. cit, %he seoctlon on D.A.Ginplate in tiuds

ohapber, irolies leavily oan ilr, Joeckbura's sucoinet acsount in
"the article referred vo nbove.
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beenuse LR tinploive ds cveonoi, Sopinglor, ol wmore arweelioasl
chia corvenbioncd viadiabe cue 11 wusy bo alloved Jor Ly W00~ ‘

iyicoiions iii can~natiain Secadilauc,!

Currvcnely, LI Liafioue 10 WuClh 400 LeVeRL(e Sans. 48 1o
nost sultablc Loz cylindrical can bodles. i doveloplnl
counTIios, Wiore ti:0 BeVOLULG Clwr wnaked S0 Vo cuadl, o tine
plase iu prasature, oub srawil apuaredily hoo o Lerge cnoulh
narked 10 Justliy Hrdduceliil. LUDEIU SrGe WG heed Jor & large

-

enoush nwv.ur or

Li fB=incoic eodmiiers, 4t 28 & cuacusidin o4

2500 10N GO GUVOIraLGhe  WRLS 00 GOVeLOnGH L0re ciouly Al

SUPODG bhan Ln WOruh .dwtrlice. S0 Dar oo chie cuadaed Jood aaviiet

is coucoraul, vhewe Lo a techinocal nuovlea 0w Ll Binodliic. ' ‘
slleve-o 1 Sh. boverage ¢nia e L rbonnbai LIcosui. AekPs o

SUPPOTT the cun, 1n Lhw fooa can where Ls o vatuuald, wl;ich s

the EVerss e8liecty On oile Calie

’
Yinlfrec stenl.
s has wesn deveroncd o) 1erly in ganal and e bui
a0 LlaS 2COll WeVeLONCd Clld.Cliy 11t O ADGAY SJHL WG Vewey 1YY |

all the nejor stecl proaucesrs in tic asvanccod counucics are

carrying out research into i%. 5o mion worik is welug done in
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or the stecl asowlp, oud O Ui Vool cowowre X Lactnllic o0 3191

o0iGie chrwiidum o well an Lo wwoieile O DhOSLLCL. Wiae
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namely, Optliaw.resisiniicu U0 eIy silon, Ghe pdulony nuidsr od

cores, eade ol cha ing mechaunicslly, vory Zo0d lusouor &aiiesioln,
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o tiic eonsuiicr.

A key elecent il pooduciny WS i snonlod;o 04 whe
vay in whlchiiao reloiive ffuuis 0. GlirGu tia O40keds il
caroniwa netal veiy woeiil woe botl conapoziiulon,  Lndtier liie
wortant poinv 1o wihether Yhc clLrduiwl Cepositlon ¢onus 1o
alkaliae 0 aticic solutions. Coriosion ceasts hove soowi what
the s0orrosion iesistuneG L Waw depeids coseatially o the
quount of chroaiwa oxide in vhe coatdiy, tue reluilonship

petween corrocion regishalce anu chrcidws oxide coantent

being éirecily limear. oince wuacr propextics suca ws lacquer

adhesion decercasc with an cxccsoive oxides iayer, 1t 1o neccsu-
ary to find an optiinus Irom the point ol view o1 vhe GlidJerony

requirenonts.

s s veory vulneralle oo seratcaliy, I contrast vo

tho surfase recsistance ou viaplete, cuy sersich on whe WS

surfoco sinisih will aliis oie ayss CUdested scasitive vo rust o

N

corrosion., 4in co:tinco Oy aluriuiwe vrovive on “actlve
protection ogainst corsosion’ becuuse they "oo-reuciy’ in the
Prrogcse Of carrosion of cueriliclel wiodes. Y3 coavinis, on
the otiher hand, pive ouly ¢ “possive pootection: cgainst
corrogion, rho vulicrability of U¥s to scratehing cud sub-
sequent corrosion points Lo wiae primo luporiance orf ccrofiud

handling.




\JAIrQAll\.h:b"‘_‘ll.s.i.‘-{.-'b. Louldead D hove o LebLor adncnnon L0 wie .

vypes of lacquox used in who Deeiaging incustyy Lacn Lo wsuully
the case with btiuplate., Lubt A% shoulu Be POLLLdh SUL Sinl%
laocuer adnesion is couslderaulyr recuccl Uy TiNLCrpLiaNs 04
the »lein 905 surface as tvhe reasult ol the manual Jecding ol
ghicess into eoating end poiliing nucuines. Tals problai

would be OvVeroouic oy Tully-ausonatic eculnilciv. ooczuse o hu
cxocllent adhesion properties oif Lils, normal LaCluols vatiout
deep=-drawing qualities ilay be used on YL plate Lo LG walu-
Jacture of decp-dravm containers. Cans ox identical spocifio-l
ationg made of tinplatoe and 4w plate proved taat wrnaplave cans
had preater porosity aud lacquor reroval in tho oreasd waich had
boon subjected tO icchanicul stress. .xcellent Laciuor adhesion
oF WS vins one of tho reaszons Lfor its apslicatioin Lo clown
sorks, sinee lacguer adhcsion is of prino daportaunce vor iais

produci.

Considerable citeation ies been aevoled o couving eystelds
whioh will give ac utﬁructive an appearanee at possible o WIS,
whioh lacks the bright suriace appearanse of tinplate. ..ore
printing may e rcquired on Ux'3 in oxder to aclileve the salo )
offeot as on tinplate. Ou the other haud, U4 has an advaidiuge
{n that it is suitable Tor much aigher laequer baking teapera- '

tures. The melting point of tin (832 C) linits the baking



temperaturo, it vhe result Lnet relativelry oo oo ling dines

- ( N com ) mw o~ L B iY - y o~ L e T - e e i ehe

orf 10 to 12 ninustes are nowdd U2 ol sroinin g LG wewd. At

U3, pROVIdel adonanie wgcinoa s Lo oy Slable, e owitiagg oF

. AN e, - b - 5 .o " . o piyehe . [ . ay e do S o e e v
COQVLMLE LY DU WONG L. & ewth Suldvoer uwime D culipelavuls 01

o pegep G
arouna S0 C.

Couvenvionul vody Lawaudactudliy, 2rocesses vy soldor-
ing cannot oo cpuilicd Lo chrooaweglased wabericdu. 4t has
voein necossary Vo adapt alieruallive mwoliaods wlieady wsed in
the peckaging indusiry - weild.as, sluing, loci-seaainy and
ccaenting with side-sont CGLIGLLS = o Wie ohoractsristics ol
Too.  Who prodlens iavolved o wolddins Ly coaventioncl evhous
have not yet bLeen soticloelorily solves 102 €9 1nTC Lol Pito=
duction, welding is nroctic.ble ii ths chvorlun/chrosiwi ozide

I}

layer at tae relovoani po.an ic wewodvew, Lot this ralscs Qivd-

ioculbios by ihe loss ot a6 vrotective fuaceion of <ae original
o 'S

surrace Ifinish on Lite von. LU is accougary, vhoreidoro, to rfind

an efficicue coverne o vig LobILuive Slue serw

£roduet Copgoibidlity oi Sfiaczie iacl

i
e el vt car

A vest anowait on rcooscawe’t L beol cerried on, and con-
tinues, into the scopaeibility o4 % and o drouacis of tae
pacikasing indusiry, in oLl cases ol Jouod paciagiag, vhe ovor-
riding oonziderations arc the stoingent vood regulations in the

intorests o1 publkic hrpgicne. Yhe resulis o4 bosts whieh have

been carried out may be summarised as follows.
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Tinplate 1is one of the ool sophisticated produsss ot nmodern
indusviy,  Its menufacture is usually one of the lust stzses of
Gevelopment of a country's stecl indusiry, iiost tinplete is used
for tin ocans, in whioh are jucked a very wide ran'e of edible and
non-edible vroducts. The iin can itself is an advanced, if

apperontly siuple, manufactured product,

ho use of tinplabe Tor cuuning dates from the early nine-
teenth ceutury. rrior to tie discoveries whiocii made canuin; poss= !
ible, tinplate was uued Ior a nuaber of industrial productis in
vhioh steol required tho protcection of a tin coating. The range
os products for whiol tiaplite is vsed, otner than for cans, is
exti'emely wide, siuce many new uses have been devecloped over tiue
vears, uxamnles are automovile oil and air filters, (a3 nicters,
achtrays, th.rmos Ilasks, blscui . tias, Tlashlan.ns, and deocorated

waste ux3kets,

The teohnology of tiuplate production has onnnged enormously
as the result of both major aud amianor inunovations. Originally
it was a slow procoss. Steol shzets were dipped in a bath of tir
and out by hand. In the early nineteenth century an operator ocould
shear 25 base boxes a day. ( A base box is a standard unit of measure

ment in tinplate production, bein; 112 sheets l4in. by 20in,, with

an area of 31,760 5q. in. ) The speed of shoaring was raised by
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1. ueat products. Do cans (WWo=nicah, AT cawil, couved on
both sides) ave suituble Jov ¢h pacieging oy weat, vwith no
serious corwrosion Curing stotulC. Wit oniced Hrodusta, AdV-
ever, daumared coatings mwot be eliminated to avolid coatact
betwreen ohe product olid LI0L.

&, Jruit. Lecouse of iis dilvercay clectrocneiicnl Porioiite
anco, T.3 bechaves diilerully Irod siaonlace in coatacts witi
aocldic products, In the proscut stobe ol technolony, 2rS
canot Le ugod salfely unless an adojucto inside coabing Pro=-
vides a reliablec coveraje zzoinst tie product, Whe nornald
roller coabting does uolL jgenerailly proviic a Jila on tlie stcel
bage free {rou porcs il ser.belics, Wests have showmn taat in
all cases o. eourosion in wi'S cans, camsse to wna comtin from
thie conversion or tie platc into cuns Las been Jound L0 be ithe
cause of cor:0silil.

3. i'ish, Wi's cann have proved graobdicubiu Yor some Jish
Produots, BSUCH A% Vllu sawi shic DUSTiags LUt 10 tho dish
product is azgressive, W0 ean only be uccu 1P the inside
coating iy adajpted to the nrocuct, aad pores and serabchos in
the coating filn are avoidoed dursing droving, Seni-preserved
fish products whicn coutain a larse proportion of scetic asid,
otrio acld, or selt uné pregservatives, cannot yet be pacied

in I¥S ocans becduse or the low resistunee of 1.3 t0 high acia,

corrosive products.
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4, Beer and beverasec. Thae bipcost gains by UoS during thio last

tv10 or three years have heen in the veor sud solt 4ring .unitet.

if the cans arc eitier weldcd of lep-rlued, tinslate is not
nesessary 10w Uins wiole cun., Uhe boOttal ead is muce o Wi, Uhe
top end of eluwilniwi. She zlwilniwl (op perfor.s two Junciions:
it makes Tfor easy opaning and it oiler., anoaigieprotection
againse notential iron pickup fion tie other cun waterials
Comparatively acidic caorvonsted veverajes sy be paciked ia WS
producsts. The reason ior this corpativility oi wus witiv an
acidic product is tnat the Leverase cans are spray-coascd, which
covers practically all rorcs, and they are not steriliced.
Potential corrosive reactions may be expected chiefly with
higher temneratures,

5., Other foods. TS is oompetible with dry products lix

coffee and bisouits, provided there is cn adejucte inszido coating.

6. lion=ediblo products. With these produels, tile constraints
iaaposed by iood regulations are absent., In ~eneral, it may be
sald that WS is an alternctive to tinplate iT the cuns uay be
produced on exisving equinmeni. I the manulacturing process

avelds secratehing, U5 may Le used even in the plain condition

for such products as o0il, lubricant%, and solvent-based paintaz.
if cans with welded bodies ars requirca, the proteciive surface
findsh nust be reaovod and wacii the arca nust be protected

agalnst corrosion by atnmospheric inrcluences outside and by the
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produoct inside the can. .8 far as water-based pal.vs and

variaiches vihica are algily aliwline are councerned, T&5 ig sup- )
erior 10 tinplate beczuse it avoids the possible recoiion with

the tin surfcoe lcading to lacquer re.oval, TFS should nov oe ’
used for acifiic produsts sucia as paint romover. It is widely

used »or battery shells. It is likely that TUL will becoms

important for the saaulacture of aerosol cans.

Jgno lconomic Asdects ox Tinfree Steel.

Ultinately, the extent 1o whieh '[.'S encrouches on the
tinplate maricev will depend oa cconoviio considerations. It may
be asswmed that the rmaterial accounts for 50 to 80 per cont of
the selling pricc of the container, depending omn tie container
specification. The material cost is ol oourse aigher rTor an
unprintcd unlacquered container than for one treated ouvside

and inside with mulii-print wad speclal lasquerc.

it is airffiouls to aake valid cowpariusons detweon Ti'S and
tinplate since the cost position varies rrou country to oountfy.
73 4s produced bn installations sinmllar vo thoge for ihe pro-
dugtion of cleotrolytic tinplate, and clectirolytioc lines can be
converted to 'W'i'S production. The preliminary treatnent =
degreasing, oloaning,and pilckling ~ are essentially tho same for
9FS and tinplate. The difflorence begins wiitn tho depositing

prooess on the surfaoe coating. DBaths of different corposition

arc used,based on chromioc acid or aliali ohromatez. An important




gost faotor is the wiount 0. cuzront necded for tic ITOCLs3
whereby the chrordum counouts are scparated., The currency-
eflicienoy or chromiw. plating, ¢specially for the lar_ ecr
oeoating thicimesses, is considorally lower than that sor tinains.
Differences in eneryy cousumption and in linc specd, vhich uay
have %0 be reduced with chrouiua pPlating because oo low surrent
ertieiency, ére important factors to be taken into aescownt in
assessing relative costs. rraa the oustomer's point c¢. View,
lacquoring costs are an inportant consideration in comparin:

TUS and tinplate, ozpecially in an additional lacquering process
is roquired with TP5, 'This depends on the use. The generel view
seens to be that the econowics of 1S are still oorpnliceted, dub
it is expected to makc headway againss “inplate, irrespective of
the movement of relative costs. ‘'‘he technical advantages ol Wi
are a guarantee that il will ue exploived as o ryival to tinplato,
and to alwadnium. But it is not yet to be rczarded as a uairoru
substitute for timplate, Itc procuc: capubility needs ziuch
Surther study beforec it rcaches thisg pocltion. Since thewe .1re
diiferent kinds or 913 materdal, vountries whioch o not have
thelr ovm production faciiities and whioh import Wis will PO~
ably need supplises of Ailfering specifications. These will hate

to be tested individuaily 'rith rezard to the lacquers to e

used and the products to Ye packed.




o impact or veennslot fec) enonne 00 detel oy covntolen,
- - - [ s e )

he Titui cilsusol, vhc Lises L4 CeVeloplal, ¢owlbilles wewd
insvalled in Lrazil end s.exico darl it ld=Jivtics,  soth
ooulntrias already had exXpesiencec 9i LOU=GLn DYOGUELLIT, oUb uew
teochni¢uoes had o be macberid ia ericy 10 le.iC a suLteLs o
olactrolytic producviocn, Brazllicn elyporisacs ov its Jiret
elactrolytic line has becn descwrivow by T.o..Tuujo Li the
folloving terns:¥Tho starv-up ol tihc conplal clociaolysio
coating line wus noi eagsy, but as the cgaipaoni provle.ds wvors
golved, it becwus Obvious thud vhc quallty wejudraients ioxr the
steol strip To be coascl Uy eioctiolyule procoss WoIG LAl L.ore
dcmandirng than tho quelity recuiraients Jor the shocus viadch
wero hot-dip coated. Lelfeots susd o5 box aanewlin onidoes, Iust,
slivers, seale and roll Liadiis wilich wore oovored DY he hoi=-Gip
process coul 1 not bs volesated . 1 strip Jor cie.trol tic
ooating."lfhraujo statas viab thae gaalivy o iUrazil's ~lociro-
lytic tinplate was gradually ralsed by inproveneaits .i eguipaent,
operation, and quality control through tho enitire procecs
sequence of 1ot rolling, CO4LLLQOUS picliling, cola reducwioln,

oeleaning, ammealiny, venper rollin; ana clecisrolyvic coaving.

Greut iaportauce et b attuohed o jualivy comusol La
tinplate production, Tals niould be cleul wrow the Lfuct taal

post tinplato is uwsod to pack voodstalfe. Wie shcoel buse 1S

1. 520 paper to uiic santlaro scainar by Jouwo hHrblsia AT 0,




separataed from the contents of tihe cun, which may uve hizidy

00 r08ive, by only a ndaucely thin couting or Hin covered uy
lacquer. as 4rawjo hus olated out, e hot-aip p.occns llovied
auoh greatexr lativude Tor uperdcesions in tue svueel wasc thoa
Q4d; thio eleotrolytic process, .orxeover, since the win coating
was taleker, thore was less iz or CGeaage willel. would seaetrate
.the tin to the steol base. Ii order to ovlaln tic Leaneiivs or
elecirolytic production, a1 greater deisree or oltill wd care was

required Iraii the labour foxco.

It has becon ncceusary L0 DUy ficat aovention ©o LLIOWAD
tralning in prepariing to undertalze thoe production of slccitro-
lytio tinplate in develoning countries, Indica exporience has
shown that this should be done well in gdvence of the oouuilss-
fondng of a plant, and t:atl *the ~-roonuel caosen [0 trainlig
should already have acauiwcd game practical indusurial experiance.
The miatake was nade oy sending personnel iresh iro.i college
for training ou hot-dip isacilivies, prior to the soumisgioniing
of similar faoilitieé in india. Lack ol previous cipeirlence
showved up in the tinme it Took o biriag vhca Lo a rcasonavle
pitohr ol erficiency. Cuic wlstalke was avolded when the Lirst
eleotrolytic line was cauzissioned, Lven so, therg vas TOr a
tine a high rate of rejects at certailn stages of production,
whiohk the Ioreipn cocuaiassioning town attriduted to lack or

v orience gaong worlters.
oxXp
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It is often difficult in developing countries to match the
quality control standards ia tinplate production which are cust-
omary in industrial countries. Apart from the need to train the
quality control staff in the best techniques, it is essential to
install the philosophy of high industrial standards into the
labour force generaliyv. This 1+ cleariy important with an
advanced technology like electrolytic tinplate nroduction. Such
a technology also requires adequatz investment in equipment and

other facilities for metallurgical and quality control staff.

At the recent Santiago seminar there was consideratle dis-
cugsion of the problems of awitching from a lower to a huigher
technology in tinplate production. These arose when electrolytic
capacity replaced hat-dip capacity. In Chile the steel company
mounted a carefully-prepared promotion campaign before launching
its first electrolyt:c tioplate . i the market, (ustomers had
been used to tinplate with a thicker tin coating and were somewhat
apprehensive about the technical rroblems which they would have
to master before they could use electroiytic tinplate success-
fully. Their can-making and canning machinery, and their methods
of handling tinplate were adapted to handling hot-dip tinplate,

It was necessary to supply them with information about the lacquers
and lacquering processes which were appropriate to electrolytic

tinplate,
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The tinplate producer tou: responsibility for the campaign,
which included practical canning teste for small-scale canners
lacking the equipment to carry out the tests thenselves. Cus-
tomers were given guidance on the types of tin coating, with or
without protective varnishing, for different canncy products,
They were aleo advised about the handling of electrolytic tin-
Plate and of containers made from it. A fuller account of the

programme is given in the paper by D. Vucetich,

A similar campaign wae organiged in Spain to prepare the
way for the output of the country‘'s first electrolytic line., It
Was considered essential to obtain a quality of tinplate similar !
%o that already available to the user from European exporters.
Before the final tests on the new line, a quantity of prepared
sheet was sent to the U.K. and West Germany for electrolytic
tinning. The result was a complete overhaul of the company's
operating practices for pickling, rolling, degreasing and tempering
its eteel strip, in order to obtain a better stesl base for

subsequent tinning.

The difficulties which developing countries have often
encountered in setting up new industries or in introducing new
technologies from more advanced countries have sometimes lod.\
eritics to argue that they try to push their industrial develop-
ment too faet. This view has produced the rejoinder that it
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i3 coually a nistolie Tor developins countries Lo take on socii-
nilcuwoy waleh axo Leoovning deted, since this will ilercly pernci-
aate taeir tecanolosicoel bos.couilinces.,  Phe deoute is rolovons

©O nolicy=making allcecvias vin Love,

Uhe stecel dose Tor Linplate Lo vie Drowuel o0i o suriy :ill
which prcduces othex 1lav svoel procucss sucir au nulvanized
cheets, liany developins cowntries have who hcue daruukll Jor o
hoe gveel industry, ineludinyz o stwedp wiil. If wher oan nidduce
rlat siveel products, thcore is a cose for wsing part of thoir
ouinui to produce tinylth;Whlch wisl clversily deaand, anc
POssibly cwke deand nore sicble. L4 1s necessary, 0Or CoOurse,

0 bear in mind vhat tlie conpeting Ganands for steel strip Tron

vhe mill hawe to be bal:ncel.

418 far as the cholee bovvcen hol-aip and clecorolvyiic
tinplate is concerncd, ulhere wpdecrs 1O be litiie intoressy in
building nevw hot-Gip units, olthow . vt ere is nou yei .bsolute
waaniuity that orly eioctrolytic codaclty should be installod,
Discuscions at the vantiego cenluer led to the view izt veing
expressod that countries witi i cunued conswaption oi less thon
20,000 tons might bo Jusviviced in gtarsing olT with the sialler
caplial iuvestueny lavolved 1a hov=Gip capucivy. Cpponcnts ow
tids kind ol invesuizent woro very strongly critizal. Lhey

cuiphagised thnat siuce on electvrolyidic line involved cuite a



tochnology quite different Iron that of hot-dip produciion, it

was a .ilstake to start off with the latier, particularly wus vas
replacenent of hot-dip by electrolytiic eepacity had gone.so JTar
in most ocountries, devélopcd oxr Geveloping. In their view it
vias better (o becin witi a :ethod or production whichh hal »roved
its supcriority by its geaeral .eceptancc, The verious teshnioad

points have becen mentioned earlicr in this chapter.

There is certalinly still a narket Ior hot-dip tinplave, as
the production {igures of advanced cowntries saocw, Jlthouch it is
now only a snwnll proportion of world timplate production, a
proportion vhich is still falling, the combined hot-dip product-
ion of the &.E.C., the U.X.,, and Australia in 1970 wase still the
sizeable figure of 265,000 tons. How much hot-dip tinplate ig
inported by devoloping countries cannot e dcteriained from the
available data. oW muca individucl countries need depends on
the nature of their iood pacik. Develoning countries with a tin-
plate consuuption of less than 20,000 tons cen serteinly avoid
a large capital investiieny by installing noi-dip units, bus
uwnless this low level oi conswiption is expected to increase
quite quicidy, it is devatavle whetner any tinplate capacity
at that stage is justified, ¥who view at the Santiajo sewminar
was tihat a consuuption oi wiuer 10,000 tons was too low for any

daiestic production. BHoth Turkey and the Philippines had




of Colitie 1€ SrMiseitil omi, il J0we o SO0 LY oLy {0 Leenneho, ol
chan,"co. aegeus el by i voloow Coeged Lha a0 prwucts

viilici could L. sodcly Gnd o aonean kdy onToou anl ol

The guov..i, Jultiariiy o NEGG L O et OF LG CRilLau
procucts in thu presest cennoly Lo den Wl on dliien TR ALLRCLLE
in tiaplate CORSWIPLLON LUl Do s a0 LI can s vecome
an ubiguitous vrouoct Lt oli dhenaeiead SGULLY el oo6 1y be
salcly LTuelsportaod and sLored Lol WOl o6Tiddi. o QUG ¢ uns
mecoveTeL Tron weodt's Aatpwecuie axpedlition of LUl ware opened
in the Win Recsarch lastitube woncon, in 194y, aad Tound L0
contain rood in wu cicellondt .uote of preacivation, 0T Lae
ordinary consuneor, Lic L0od Cui L3 Weanh 4 gaeat luproverent in
the standaerd of living. in et iy well be sald that "tinplate
widened the world Jor livins i1u the saie eense tint wWood, ekias,

. _ ‘ o 1
pottery, metala, glass, «lé OuUOY Taw materials noud done",”
’

Since tinplata end Lha Lia ¢con ere such oomion proauets of
tho ipdugtrisl counssies. Lo Lo . Lo ghoeeted tacd comand ror bhiew
will grow in the develon.y; cointrles.  w elsewicers, Lheir use
will mean an advance in iosd hygiens aund storape.  Tho growii ol
industry in these countries will recuire more cans .o lubricaivs,

oils, and puinie. Cthor uses of tiaplate wili expand, ultl.oush

a8 L4 the indusbhelal Coullvaiacs, waey will be swall ccapared with

Jith the requirciients o Lo ool-mmiGYS.

— " e~
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1/ E.selefres, "Tin in socis i cad dooncnie I{lstory', London, 1964.
' v, 1
.\.‘. lbl.
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sonsiderably excecied o coasiwiptioi ou Au,000 Lons v.ig. TAGY

besan producing tinnlose, duriey's dnports in b4 vers PR ToR
40,000 tous,the chilipninsg' laports in 100k were 44,000 LONS.
The oot recent provuccr, Lolombiia, GG LLER LADOXLLaAG OVeR
26,G00 tons every ycsxr, except one, sincc 1203, Colie, hovevesr,

started a8 a producer, admivucdly duriig a porlod wied HQLXe were

Al

ey

steal shoritages &

-

ter the war, av a cousunption of oaly 1u,000

tons.

The question naturcily arlsec in a contcuydorasry Giseussion
of tinpiate technolory, oL the relovince or LR iimlate e 200
for the stecl;industry ov ceveloving countrics. Loth innovations
haveo coe on the scenc ot vhe uvlile when Luuy developing cowntries
are bullding or taiunxing of building an clecwyrolyiic iiue, Both
are a response to0 the hijhly=-co.pctitive sivuewion @ :ony sacikoning

moterials in odvanced counbdrice. This situation is w0l reproduced
in developing counirics, Ccrioinly O anywaing licc the sane
extent, but the cheaper they cau nake ..ctul cans tho vester ior

their can=-nalers onl CLILClb.

Lueh denends on she ztrusturs oy a devoeloping cowlily's
can pack, since US hac not yet Leen coniiica as caupativle vith
gane products. .hile its econdnmies romaln uncervail, eveu in ’
cdveieod countiios, tuis is another reason ior aot taxing it wp

nuickly. 1t is pogsible to sonverd wi electrolytic line to



produce TIPS AL 1t Leooues econcuically wortinhiile, Where is o

question of writing off an cntion by coixitidag resources 1o an

elootrolytic line,

Apart from tae 1im1ted sizo o the Leverase cau murket ia
developing countries, there sre technoloziczl reasons Tor cuution
in taking tp the production off LR tinplaive, It reauires ohauges
in the oaanaker's nedthods of productlion since it nceds new veohe

Biques. It May also orcate problems for the timplate producor

sinoce it is technologionlly wmore advanced than coaveutional tianplaie,
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Chanter 5
- The Loonomios of Tinplate Production

The estimated oapacities of the eleotrolytio lines in operav.ion,
under oconstruotion or plauned throughout the world runje {roi about
40,000 tons to 250,000 tons. Typical lines have a ocapaoity of around
100,000 tons to 150,000 tons., ‘enerally they are flexidble and oan be
suooessfully operated at well below their top capacity. A line may
be dioisnod initially for, sajy, & oapecity of 40,000 tons, but there
will be provision in the plan for raising its oapacity, as was done
4n Mexico when it planned ite first vertiocal acid line, Ior a line
of such a oapacity, going up to around 100,000 tons, the cost of the
equipment would have been sbout U.S.# 5 millions in 1970, This fig-
ure exeludes m.ny other ocost items suoh as the cor: of laying on
an eleotrioity and water supply, laying the foundations i1or and
ereoting buildings, and installing the oquipmnt, These 00sts may
bo roughly estimated as equal to half the oost of the equipment.

Muoh of them would probably be isocurred in loocal ocurrency, whoreas
siie 00st Of the equipment for the line would involve foreign ourr-
ooy expenditure. Some developing countries oould provide part at
leass of the auwxiliary equimment. Additional expenditure would have
to be allowed for in providing facilities for preparing the steel
before tinning and for siearirg the tinplate. These oosts would aleo

involve foreign currency.




Illustrations of capital expdndi‘curo on several eleoirolytioc

1ines are given below, Oamparisons between these lines can be
only rough because the cost data do not refer to precisoly the

same items of expenditure.

For the first Spanish line, a Ferrostanm line, with a rated
oapaoity of 100,000 tons, a breakdown of oapital eosts was given
in a paper to the Santlage seminar. fxcluding costis Tor oonstruot=
jon work, patents, teohniocal assistanoce, and an elcetrioity supply,
the line oost U.S.# 5 million.

o or first e i 8.
Percentases
Oivil engineering work 4
Non-electrical equipment 48
Heotrical equipment 30
Assembly of non-eleotrioal equipment 5
Assembly of eleotrical equipment S
Auxiliary and laborapory equipment 3
Projeot enginoeriag studies ]
Miscellaneous 3

Total 100
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For the second Smariah 1in +the figure qu’ ted is us$ 20
million. Thie line will have a capacity of 150,000 tons. The
cost includes a two-stand Semper rolling mill, a preparation

line, a tinning line, and some moditications to existing equipment.

The total cost of Chile's first electrolytic line, also a
Ferrostan line, wae US$10.%5 million. This line has a capacity
of up to 120,000 tons. Potential output per hour for different
coating thicknesses is as follows: 1 1bcoating - 10 tons;

3/4 lbcoating - 13.5 tons; 1/2 lbcoating - 18 tons; 1/4 1b
coating - 75 tons, For differential coating, say, 1/4 1b=1/2 1b
coatings, the line's capacity would be rated according to the

heavier coating.y

The firet Venezuelan line, due to oe built in the early
seventies, is estimated to cost ubout US$l: million, inclusive
of the cost of relamted faciliti sa. Keported ci oacity ie about
108,000 tons. Import expenditure associated with the line is put
at US$8 million, to be incurred for the following items: & coil
preparation line, an el ectrolytic and chrome plating line, super-
vision of instellation and start-up, plus some unspecified itens.
A figure of US$11 million is also quoted for the planned third
Bragilian line., A recent estimate for the latest UK line, otill
under construction, is US$17 millicn, including expenditure on
related facilities. All these estimates are considerably influenced

py difterences in local lebour costn,

3/ Data on (Chile in this chapter supplied by William Bray, UNIDO
Field Fxpert, and John Charles KcCullagh, UNIDO Special Fund
Project !Manager.
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- A hot-dip unit is a much I 3ag ooatlg instaflation. “'he eguip-
ment of a small unit would sost about U.S.4 200,000,, for which,
plus the 003t of related services, it would be possible to produce
at least 5,000 tons per annum. The relative merits of the two

metliods of production have beven disoussed in the preceding chapter.

enta.

The experience of the U.K. and Chile will show the differences
in the labour requirmments of hot-dip and elestrolytio production,
In 1939, when U.K. production was entirely hot-dip tinplate, a lab-
our foroe of about 25,000 was noeded for an output of 929,000 tons.
In 1970 a labour force of about 3,250 produced 3,250,000 tons, of
whioh 94 per cent was eleotrolytic, and the rest hot-dip tinplate,
To put it enother way, tinplato output per man in 1939 was 37 tons,
in 1970 384 tons, a more than tenfold inorease in labour productive
ity. Capital cost of thu equipment,of oourse, was much greater
with such an inorease in labour productivity, Details of the pose
itlon in Chile are as follows; for a monthly rate of output of sloot
rolytiq tinplate amounting to 2,800 tons, the work forde per siu.rt
is one goneral foreman ( day shift only ), one turn fareman, 12
operators ( inoluding 2 tin bar aasters and 2 socannor operators
3 nmen in the metallurgy dopartment ( & in the laboratory and one

on the line ), By oontrast, if the 5 hot-4ip machines were in op-
eration
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and produscing about 2,000 tons a ionth, the work foree per shift
would be one foreman, 20 operators, 2 tractor drivers, 18 sorters
( all personuel in the sorting roow are women who inaspeot both the :

hot-dip and the eleotrolytic tinplate )e

Qperating gosts.

Operating costs on Chile's eleotrolytio line have beon gtated

to be as follows:
U.S.$ per ton

Cost of produoing matorial to ontry of line 208,64
w " " " oxit from line 294,59
®» " produstion on shear line 576

n w produoing tinplate from raw material to

ginished product ready for shipment 315.64

A comparison of this oost with the average value of U.K.
tinplate exports in the first fonr months of 1971 shows that Chile
is at a oonsiderable dlsadvantage. The figure for the U.K., was
about U.S.# 240 per ton, “hese resulis can be regarded only as a
rouch comparison, but it scems %0 be olear that the small-scale
produoer oannot matoh the coats of tho large steel producers in the
{ndustrial oountries. Some idea of couparative prices in the
industrial oountries is given in tho rollowing table. These pricos,
quoted from a British Steol Corporation statement in 'Min Internat-

ional, are for a Standard Area of Tinplate ( SAT ) of 100,000 sq.

in., oxoluding delivery oosis, and relate to orders of 36 tons for
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hot~41ip tinplate and of 50 tons for electrolytio., From thase
figures it will be seeon that hot-dip tinplate costs about 20 - 30
per cent moro than electrolytio in indusirial o ountrios. The U.X.
was easily the oheapest country for hot-dip tinplate and slightly
the oheapest for eslectrolytio.
1
2 sterling per SAT
hot-4lp eleotrolytie
26"x20"x0,0118" 28"x23"x0,0099"

v.K, 14,764 11,913
U.S.A. 19,731 14,150
West Germany 17,700 13,552
Belgiun 17.608 14,381
¥2. 200 16,069 12,051
Ttaly 15,743 13,583
Netherlands 15,914 12,569

1. Reported in "Tin International", Ootober, 1970,

Acocording to the cost data of the Chilean line, the 6o0st of
she material supplied to the line is about two-thirds of the ex~
faotory oost of tinplate, The latter oost may be roduced by outt-
ing tho gauge of the steel strip, the cost on the eleotrolytie iino
by »educing the thioknaaa of the tin coating. Some countries prod-

uoe more tinplate in the higher coating ranges than others simply




because a hig.ier nroporti~m af thdp crn nack or.mists of prodnots

which nccd the protection of a thickexr tin eouting, ’

Phere are certainly biy difierences in tie tin perecntu’os
by weirht of tinplate belweon cou iries. Yo soite extent Liese
differences are duc LO Lhinaer Luwel gauges iu none cowlvries then
in othors. 1n the Jomucy u siven quaniaty or Lia will c¢over a
larger quantity of tinplote., Bruzil his the lowest percsutajv,
0.44 per cent in 1968. 1n the V.o, it way v.5H3 per cent. sefore
Chile commigsioned itw slectrolytic line the tin perccntuce was
1.3 per cent., This figure will fall sharply as the proportion of
elootrolytic tinplate in tobal cutput risca, Ii has been fallling
elsevhers for many yoars. Jurrentily, aprroximatoly 90 per cent of

Chile's output is 1 1o coatingz.

The tin cost per ton o4 Lxip ute can vary e nsiderably a3 the
result of fluctuabiona ik Lhe plive OL tin, In tne U, it is
roughly 10 ~ 11 per oceni of the ocost o elactrolytic tinplate, 17
the cost of the sveel hase is exoluded, the tin cost rises to
about one-third of mroduction cost ¢n the line. ‘‘he lnecentive to
reduce the tin coating refloots tho siteol producer's desirae to
give the can-maker and canner u cheuper sontainer material, without
affescting the eflicionoy and attiraotiveness oi the naterial,
fluctuations in the price of tin and uncertainties avout the long-
run supply of tin havo ulso beon inportant factors in the reduct-
fon of the tin coating.

‘“he differencs in prioce between hot-dip and eleotrolytie tin-

plate means an luportant saving to the ocaneraker., Aocording to G,




Havenleht, tho tinplete cost o te sao hich ag 80 per cont of the

cont of the c¢an. 0P Lyyauei cans produced in the U.Z. tho tin-
plote oont, scoording Lo J.0.0nELe, is abhout 72 pexr ceut ol ﬁhe
nan cost,l FOT 1oi=i00d suln Whe Iatio ls womewhai lower thun it
ia for food erns. saturwlly wuo rculio or wne tinplite cout to tue
cost of “he cwiaed producy is eeh less, wal however ooall 4
would noi Ve rosarded og inclsnicicent by whe oanier. .Cile's
figures, roferriug to the wholesadle nrica of the oanuc@@roduct,
were 20 per cent ToTr toiatoes, LU per cout for coxn, «ud 18 per
gent Lo pogs, Vith cenned fruit, which is a highor wvilue product,
the coot o tho tinjleve is a amaller nroportion of tie cost of
the ouniod product. ALl thacse rabios ave further roeduced by using
the retail . price of the cannen neoduct, acocorddn: to some recent
British date, the tirplate cost is about 10 per cent of

the retail price of se=paols, Hul only 2 =3 ¢ .r cent of the coat
of tobaeco and paint ~ans. Alter g thorough study of the U.S.
market lickie cumcs to the gorclusion that " the price of tinplate
is a vital factor Tor tihe market levels that lie between 1t and
the consumer", This 11 the gonera) viow in iadustrial tinplate

producing oountirles,

'ihe steel producor is navuarally anxious to protect the tine
plate merkot from eueroaciment by otiucr formg of paokaging. hisg
morns proLociing the meskoet fow steol, whatever may be the foat-

Jdnge In e hirhiy cowpeviivive situation suoh as prevails between

gteel Troiucar, oab~anlior, uwid cnnner in the U.d., tho steel

—— . e
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1. J.iteiolkie, 'In Uang ano vigplate,



‘“‘he objees of thiu study is to exuuine the Jeveloyment or
the Jarkoet for i .nplute 1n the developing countries, its prospests
an these - v o auring tac ¢ venvies. »a0 +it0ows viloh are '
likel’ to inlluwence conuswuiption ¢ proctction, a.d ithe probles
involved in the tutrodugvion 01 cavanoed oud oachi iig technoloclies
in woveloping countries., Yhe siucy 1relies partly on the papers and
proceodin s of the santiago suiiuur on tiuplate produccion ia

developing sountries.t

1/ "Tinplate production ii. davelopin; cowntries", Report of the
Saminar held in Santinge, Ohlile, 9-13 ilovember, 1970. This

Re \g: eontains a full list of the papors presented %o the
r.
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producer has .eon under strong pr ssure to out pioduction costsa,
Apart from using less tin and xoducing thé gauge of the steel atrip,
the producer can make savings 1f there is greater standardisation of
tinplate and can sizes. This depends on the customer, the can-maker
and the canner, ixperisnce in India end HSpain has shown that the
benefits of electrolytic lines ocnnot Le fully realised il they are
roquired to supply too diversified a market, Some Indian tinplate
fabriocators are reported to have oreated problems for the tinplate
producer by their use of dirferent types of equipment obtained from
different oountries., This has led them to insist on being supplied
with a large nwaber of tinplato sizes, with the result that the tin-
plate producer has run into protlems of proiuction planning. I1n
Spain too the can-makers and canners are reported to have caused
diffioulties for their suppliex by insufficient atandardisation,

The tinplate producer suffers from short produotion runs, diversif-
{oation of output, and low nlant * tilisation,

To some extont these difficulties erise from differences
between the orpunization of tinplotas manufacture and that of oan-mak-
ing and caniing. Tinplate procduotion is a part of the ateel indust-
ry, vhioch 48 carried on by larze organiaations, large relatively to
other business units in developing countries, Customers are soat-
tered, and, unless subsidiaries of large international ooupanies,
liable to be ineffioclent and technically backward, requiring modern=
isation of plant and layout, as well as improved managerial skills,
In Spain, for example, the shoxrt duration



2% work in the ocanning sgeasons .wducwd vhe incoutive for moderaiz-

ation., In +the fifties and emrly sixties, however, there vias a lurgd
inorease in the demand for cans whioch stimulated modernization oI
the can-making and cannirng industries, snd #1s0 led to some ocloz-

ures of ocan-making parts of canning feotories.

In most developing oountries there is likely to ve a problen
of tranaport coots for tinplate producer and his oustmsers. The
sige of the tinplate murket is mot usually suffioient to absord
the output of more than one or two electrolytio lines, iince tin-
plate often has to be carried long distances by road or rell on an
inAdequate transport system, there is a risk of damage %0 the tin
coating. lleotrolytioc tiuplate is partisulmrly wvulnerable to
soratohing in trancit, This ir aleo true of TIS.

It 48 also vworth emphasisiag a point whic'. attracted attentaom
at the Santiagp seninar, namely, the lmportance of an adequate
supply of spares. This obviously 1u/olves losking up cepital in
equipment, but experience has shown that it is essential to the
sizooth operation of a plant. Developing countries are usually far
trom the oountries whioh supply tho equipment for a line. <+hey are.
short of foreign ourrency and it is never easy to squeeze out funde
for spares at short notice from govermient departments, Commeit-
ing on the disastrous experience of sowe Indian plants, the chair-
man of the Indian Iron and Stecl Company recently pointed ovt that

'_'tho very best maintenanse engineers would not be able to maintain




a plant properly if essenticl spers:, accessori

were not made avallable to them in proper time"

b cv—

es, and implements

1/

_y Statement in annual report for 1970.
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Prospeots for tne ijecond Development Deosde

L prospects

Between 1955 and 1965 the trend rates of growth of tinplate
oonsumption among a group of the chief devéeloping oountries ranged
from 2.7 per oent to 20,9 per cent. One daveloping country,
Argentina, was actually on c downward trend, obut if the export use
of tinplate is excluded by the rough oalowlation already mentioned,
there was same growth of oonswapiion for purely doiestic purposes.
Apart from Argentina, in every developing oduntry listed in Table
the inorease in consumption wxs greater than the inocrease in per
oapita G.D.P. Levels of per capitu consumptlon in 1967 varied from
0.6 1b3., to0 17.6 lvs., ixoluding Venezuela, the country at the top
of the socale had a per capite consumption abcat twenty times (reater

than that of the country at the bottom of the soule,

Some rates of growth were so high between 1955 and 1965 that
it is Aiffioult to eavisage their ooitinuance throughout the pres~
ent decade, Certainly they were not maintained up to 1970 in
Taiwan, the Philippines, Peru, and Venezuela. In eash of these
couwntries the levaol of consumption at the end of tho sixties was
well below what would habe been expeotod on the basis of tho preve
ioua trend, The' qpposite ip t rue of Brazil and India, each of
wvhioh had a relatively low rate of growth of conamptiom between

1955 and 1965.
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Ugveral countrises gave forecants of their oonsunption o the
Santiazo ceminar., Chile escimated about €5,000 tons by 1975-76,
conpared with an average of 34,000 tons in 1960 - 70, JAa estimaie
for liexioo was 270,000 .tong by tha mid-seventien, oompared with
170,0C0 tons in 1970, Brazil's luture expunsion prosremie inoluded
a Tourth eleotrolytic line to mect an unduted future consumption of
500,000 tons, iFor a country with a per capita GeliePe of only
UeS.$240 4in 1966 and only a emall oxport trade in canned food,
Brazil's per copita tinplate conswuption was relatively high in

1967. A number of countries with per ogpita inocames of around

UeSep 200-300 have reaohed tie 2 to 3 1b, level., Chile and ilexioo,
whioh are oconsiderably higher up the incoms soals, have a substant-
fally highker per capita tinslate oonsumption than Colombie, leru,
or Turkey. At tae houiton of ths soele ere the poorest countries,
inoluding Indin, Pakisvan, Incuuesis, aud u lisge nwaber of sauller
ocountries, which have a per oanita conswsption of less than 1 1D,

or oertainly not much above thut lovel.

As 2 rough guide for polioy-wiking, it might bde useful to
take these levels of per capita G.l.P, and tinplate consumpiion for
diferent developing countries rather than rates of growth in each
case, assuning that ceanned goode are likely to beoome a universal

oconsumer good and a typloal objeot of expenditure like, say, the



transistor radio. /mong the Lotin Auaricen ocuntries listed in
“'able differeaces in G.i,P., per head were round to explain 75
per cent of *the differencas in ner c¢inisn tlu-lrte annsunption,
Broadly speaking, countries movipz up frouw one incwac level %o
another mdshi expeot that their demund Lor tinpiute would approxini-
ate tc that o1 countrice alrnady on the higher incowe level, ‘his
implies that countries like Colombia, i’eru, nnd Turkey, ulght reach
the 6 1bs per hoad lovel once ticy reaclied the U, .4 500 level of
per oapita G.ll,Ps In frct, Llexico had o per ocapita tinplate conswap
tion of about 3,5 lbs, in tho mid=rifties when its per carita G.ii.,P.
was at the lovel reached by Colomble and Feru in tho mide-sixties.,
Countries nuch lower down tihe income soale, like Thalland, might
1noreas‘od thelr tinnlote oonswaption Lo 4ie level reschod by Col~
omb_ia end rFeru, In each ¢iSe & sountry‘'s exverience would be afil-

eoted by lactors other than money incoues.

Lhe prospeets for tinpla‘  sonzuaption in the developiny count-
ries with a substantial expoxrt tradie in eannzd food naturally dep-
end on tho growth of world imports , ana dg the succaess they have iu
maintaining or inereacing their share of trade. iletween 1993 snd
1088 inmports of canned fruit into the main impox%?.n% \gcl)%}z%rios/ 3601
to have grown at the rate of BIper oent per aunwm, meat inports
into the main vimporting couniries, exoluding the U.K, whose imports
were more or less stetic, graw at 7 per cent per anisum, +hese were

high rates of growth, oonsgidergbly influenced by low initirl siart-

ing points in several countries., Lt is doudtiul whother they ocould



be maintainc 1, lioreover, taers .s growing coml ‘tition, ocspecially
in the canned rfruit trade, which may make it diffioult for some
developing oountries to hdld on to thelir share of the market., it

is possidle that there oould be good growth prospects Lor new ocanned
foods from developing oountries, provided supply probleus oould be
overcome and adequate mearketin: strategies used. Sut it seems un~
likely that larce volumes of trade oould be built up before the

od of the decade.

AD inorease in tinplate consumption in developing oountries
will have t0 be acoompanied by investment in can-making, oanning,
agrioulture, animal husbandry, and fishing., As experience has
shown, it may be neocessary to replace existing facilities for oan=
making and ocanning, as well as t> inorease oapucity. Illowever, indiw
idual investnents in ocan-mnking and canning plant are ruch less
oostly than they are in eluatroiviio lines, Ona eleotrolytic line
Bay bde surfioiemt %0 iiee. ¢ dev.nopiliy oountry's timplate needs for
years, and clearly involves a major investment deoision.

The necessary investment in agrioulture and other sources of
raw £f00d may be very slow to produce results. An inorease in the
suPply of raw food sulitable for canning may need major improvements
in animal husbandry, or ohanges in methods of oultivation, bx heavy
investnent in irrigation., &tut the long-term advanteges are ukcl;
to de great for both producsrs and oonswuners. .n important part in
the expansion of Spanish tinylate consumptionduring the sixties was
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played by the ineresso iu the crea under iirigition, by the modern=-
ization of the fishing fleet, and by Lnprovemenis in the quality of
raw food delivered to the onnnerins, 'hose developments paved the
way for an exnansion in the demund for eans and contributed to
the rise in incoises in the extrrctive seetor. Il.nny developins
countries, however, would hive %0 8tnlt Irom a much weaker podit-
ion technically thma Upain in developins their sources of raw food
supply. They could not expeot culek rezults. Their producers of
yaw food would be working ror avery different .iariei, whioh would
neoessarily require high ond consistent standards of produot. An
important part would have to be played by techniocal advisory
services whioh take timc to build up %o an adequate size.
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Troduction prospects.

fPable 11 1ists the erectrolyuic lines in operation, under ooi-
struotion, or planned in davelonin- eountries, with soue ostiaates
of their oapacity. . part from these lines, a nuuber are reported
to be under oonsideration, how:serious is uncertain, in another
seven devolopings countries, ilorosco, Zambla, Iran, 2thiopa, Pokist-

ain, Urucuey, and Indonesia,

Widespread additions to existing oapaoity nave elthor been
made recently or are under consiruetion in industrial ocountries,
Vest Germany, Delgium, the U.i., Caneda, Japan, south ifrice, and
Australia, and in four doveloping oountries of uurope, Greece, Spain
Portugal, and Yugoslavia. The Soviet Union, Rulgaria, and Hungary
are nlso reported to be buildin: or planuing to bLuild eleotrolytioc
1ines. There are:no reported wlans to build new lines in the U.l.,
where several lines have beon or ars Lcing converted to tinfree sted

production,

Potal existing vapaoity of developing ocountries in Latin .
America, .sia, and Africa 1s about ono million tons of eleotrolytio
tinplate. Hot~-dip oapacity 1s probably about 200,000 tons. ‘The
eleotrolytio lines under construotion or plenned, for whioh estinat-
e8 of capacity arc available, add another 460,000 tons, No hot-dlp

oapacity is reported to be under construotion,

Assuming that domestic produotion is likely to be hicher-cost
than imported tinplate, a number of developing oountries with thelir
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owvn capaoity will inevitably switebh to highor-oost» sources of

supply during the seventies for part at least of their 'oonaumption.

"his will apply partioularly to countries whioh have their first '
experience of tinplate productiom. 'I;ho higher ocost of domestio

tinplate must be set againast the saving on foreign exchange and

the' long-tern gain fram the experience aoquired by the labour foree

in leerning a modern teohnology. hether the oost of tinplate oan

be reduced deponda to a large extent on the efficisency of steel

production.

The question of manpower training is orwoial. Developing
oountries which set up their own tinplate facilities aaquire the -
equipment and the teohnology of an advanced industry. They -t.m‘
off with a plant which is more modern than that of some of thelyr
foreign competitors whoss equipment will span a number of yeurs,
depending on their rate of invesiment, But whatever advantage there
is in having modern equipment spends esssntially on the skill of
the lavour force, inoluding all grades of labour from the leaat.
skilled to top manacement., “he number of workers involved on an
eleotrolytio line is comparatively smell, sinoe this is a highly
oapital-intensive method of production. The expenditure required
%0 give them the fulleat training, inoluding foreign training and
the employment of foreign experts, would be modest ocmpared with
the capital cost of a line and related faoilities.
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Tinplrve Prodection, Consumption. oo i'rede

trodug:.on.

Yluplave produceica nac iucicased Trom 9.0,000 tons el 1ho
beoincing of Lhls ceilvury 10 over li,0U00,000 tons ia 1970, The
peai proe=1839 output wag 4,140,000 tons in 1u497. seforc ihe
worlG siunp, there was a powdt o L,u90,0ud tons in 1929, Duriag
the sluup, tinplate piocuction .'ell appreciably los.. thail pro-
duction in othe: parbs ol tuv stecl indugtry. Un tvhe sua.,. 1952
deprecgion, there wes a big rall in U,G. and U.he production, out

in the rest oi tis orld opHroduction continucéd to expand.

until well 1n the preseinn cuawury, by Tar Lhe grouies part
of world sinpsiate production vos in tho ue3. ond Uelves N Jach,
the U,i, dominated tho .unwasiry until the 1890's, wien the .uierican
industry crew up uander uwne poovection o Lne ::ehkinley tariil, On
the eve of tiho world siw:p in tue valrties, only 1o per cent o.
world out p t camc irow Ouner ¢ antrics.  i’rodu:iion lell heavily
outside tie U,8e. during the 1%50:-1945 2. Since most tinplate is
uged Lor the prouuctioll o0i consuer (noods, and since there were

competins ucea ror steoel, tho vinplate section of the stoeel

inductry did not have a high priority in war-torn countries during

the Torting, In 1950 the ghare of the two leadiny ocountries in
world production was about vhe saae as in 1929, Viith U.K,

production still well below its pre-war peak, the U.5. share was as
high as 7% per cent.




~ome develoyins ocountries - ith small markets mey sadale ihone-
sclves with considerable spare capacity if they invesi in elcourolytk
lines during the seventies, It is not unreasonable io hevc this
gpare capaoity sinoe there is a zood case for all»awine, for fuiture
demand. An eleotrolytic line can be expeoted to have & long life.
Lines whioh were built in the U.5., during the war are still in oper=
asion. 'fhe question is whether it is desirable for a deveioping
oountry to look up capital in an eleotrolytic line rather taan to
invest in some other project. Uhe answer to this will depond on the

oompeting deiiands for oapital in individual developing oouniries.

Prima facie, it nisht appear sensible for developing countries
which are interested in economic cooperation to enoourage inooous
of tinplate from a developing country with which they ure associated,
“his would enable the tinplate producer to reach the rateé capacity
more quiokly, assuming that the~e was no shortege of steel 3urin.
Suech a proposal is easier to contennlate in theory than to il.anlement
ia praotice. Potential custoners in developing countries nay well
srefer to import tinplote from an industrial eountry, whioh oan
supply tinplate oi u nigher quality as well as at a lower price. IR
fact, if given the cholce, some oustomers may prefer imported tin-
plate to tinplate produced by a local firm. hile the govermacut
of a developing country ocan keep out low-008t imported tinplute to
protect the domestic producer, it {s at some oost to the user, This
reinforoes the need for the effiolent use of expensive cavital equip-

ment.
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Chapter 7

gonmumption

The growth of tinplate oonsumpﬁion in develoning ocountries
depends to a large extent, on the supply side, on the avcilability
- of raw foods of the right ouality for canuing. 17This implies much
more investment in the industrics produsing these foods, suoh as meet,
fish, fruit, milk, end ve etables, in reliable ond ohea)p methods of
delivering them to the cauning faotories, and in faoilities for
marketing the canned products.

Much more researoh is necded to deal with the praotical prob-
lens of oanning in developing countries.. The tinplate producer, as
part of the steel industry, operating on a larger scale than the
users of tinplate, has an important part to play in helping the
ocan-maker and canner with thei:- teshnical provlams., This is a ocomion
feature of industrial countries. It needs to be imitated in devel-
oping countries. The experience of Chile, Brazil, and Spain in

reoent years oould Le used by other developing countries.

Developing cowitries need to acouire and to undertake themselves
the professional market researci which will supvly much-needed inform
ation about price olastioities of demand, design standards, paoiasing
styles, consuner preferences, and ocompetition fram other muteriqll

in the paokaging market., ‘this information is extremely important for
export markeis in canned food. It can also play a leading part

in developing the home market.



Lxport prospeots for oanned food from developing oouniries

-depend on the ability to meet the Ligh standards of quality,
presentation of the product, etvo.,, which are customury in the ad-
vanced importing countries. Propossls by the L-iter to (ive
preferential tre:tment to developin; countries generally, will not
give good results for cenned 0ood unless the above-mentioned
eonditions can be satisfied. .\ number of developing couniries
have already done so, witi importent benefits for their export
trade,

Develoring oountries should avoid investmont in many socatter-
od eanning plants operating at a very low percentege of their
eapamoity., At the same time it should be recognised that Lhese
Plants must be close to their raw food supply, The experience of
other developing oountiies in reconciling these requirements
should be studied by a developing country whieh wishes to inorease
its canning capacity.

Developing countries should not be deterred from investing
in tinplate capacity by the threat of canpetition from substitute
materiale in the paokaging industry, The overall paokeging market
bas suffiolent potehtial to absorvu an.inoreased supply of tinplate.
The extent to whioh substitutes for tinplate are used derenis on
the nuture of the proGucts to be paoked end om relative prices,
Before using TTS. developing oountries should examine its producs
compatibility for the products in which they are interested.
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In planning industrisl development the governments of devele
oping countries should reconise the value of the cauning industry
as & stimulus to higher stendards in food produotion and as a
means of removing obstacles 40 comiercial rood nroduction in areas
best suited to it, The use of tinplete enables the preservation
of large qun.ntitiu of food in easily transportable fomm.

Exaduction

There is not wuanimity that developing ocountries with mnall
volwies of tinplate oonsuaption should Opt at first for electrolytio
tinplate produstion, but the very widespread replacement of hot-
dip by electrolytio sapecity implies that developing countries
wqQuld be following an estavliished pattern if they chose an
eleotrolytie line, &Expert technicel advice should be soucht and a
thorougch assesament of present and future mariket requirements made
before reaching a deoision, ‘his snduld also be done bLefoxre
deeoiding on the type of line to be installed, sirse a capital
investnent of ten or elaven million dollurs is a oomwon oxpend:i ...e
on eleotrolytic lines by developing countries. A reoent exan,le
o€ @ lins inqtallod by a oountry with a population of nine millions
and s ourrent rate of oonswuption of about 30 = 35,000 tons is
Ohile's first.electrolytio line. Its ultimate oupaoity is about
180,000 tons.




A Aooision tou instal tinpkale faoilitics showld tuke account
of the fact thut the nlrip nill, whioch will supply the cteel for .
¢inplate production, will oe renuired to supply other flat osiecl '
products. <The imterosts ol customors for thege products must aluo \

be considered.

Quality control is esrential im the produotion of tinnlate.
¢cuality oontrol should epply t0 the stecl base and to the subse=
quent processes whioh convert the tinplate in 1o “in oans uhG PTOV=e
14e the oomioaities Lfor paoking in Lhese o uus. Li develonilg
ecouniries ore to produce satisfactory elocurolytio tinplate, they

must be able to supply ateel 0r the roquired quality.

Developing oountries shsuld not atint tho phxsicul roesources
for test facilitien at an wlectrolytic line. 1t is a misteke %o
economise in this respeoct wien investing millions oi dollars in a

1 i.no .

Tinplete produciion icanires partioular atteintion to the trein-
ing of the labour foroe, ineinding quality oomirol stulf. Jevelop=
ing ocountries should e prepured to seek the beil I:oreic-;n oonsult-
ants for training their latour rorce, especi: 11y Key perso‘nnel. The
latter should also have opportunities vo keep in touch with new '
developmonts in tinplate produeticn abroad and if appropriate to

study production methods in more advanced domogtie plants, v

Developing countries with eleetrolytic capacity will use it
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nore economically if they oan 1educy the namber of tinplate and
oail sizes, Greater standrrdi~stion involves nooperation hetwean
tinplave producer, oan-macer, aad oanner. If neoessary, tie
tinplate produoex should %ske tne initiative, On stondardisat-
ion, as on other mutvers arfeoting tinplate production, it would
be logioal for developing oduntries to consult each other in
order to tap the growing fund oi experience in developing counte-
ries whioh heve been producing tainoclate for some tine, ~This
wouwld supploment the knowled;;e obtained from the advanced tin-
plate producing countries,

Develoning; countries should ensure that surficient provision
is made for spare parts,since interruptions to produotion oan be
extrenely costly ‘hen deliverios must be obtained from a distant

supplior 4in a foreign country, und difficulties over foreign

currency may delay the order of replacements,
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APPENDI X
Igblo 1
m;gp_ugogm‘le;?_l~op_1_3}g‘o_9*untries 0i gatin , Juierica _gfg._ °
ABdB . 25H0=00 /10, OU lon; tons.

Brazil liexico Chile India fhilippines ‘furkey ot
1050 37 11 6 68 - , o VY
1951 - 44 12 12 70 - - 158
1952 41 ie 16 67 - - 156
1600 40 19 18 57 - - 131
1954 41 24 18 66 ' - - 149
1955 36 25 18 70 - - 151
1956 a" 89 20 73 - - 208
1987 71 33 16 (1] - - 185
1968 78 3§ px 58 - - 303
1959 88 59 17 68 - - 238
1960 94 57 14 Y9 - - 244
196l 128 68 17 86 - - 299
1962 137 74 26 5 1 - 331
1963 158 06 89 99 5 - 3a7
190% 143 84 26 106 3l - 369
19638 168 113 20 89 39 13 442
1966 168 lob 33 79 50 21 463
1967 803 187 36 ] 4 44 554 .
1968 806 151 g7 % ¥ & 566
1969 a4 156 30 4 “ 4 696
1970 2350 163 36 115 36 ¢l 61l
Source: \/.Robertson. Report_on vorld ¥in Position, I.T.C.,1968;

1.7.C. Statistical Yearbooks and lionthly Stetistical Bulletins.

1. dxeludes a cmall volume of output recently im Argentina, colombia,
and Thailand; 1968, Argentina 2,400 tons, Coloubia 21,000 tons.




.87 -

Inkle 2
aleotaolytio tinplate pro uction in developed eountries.
(poroegtago of total productionm)
1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970
V.8, A 93.1 95.1 96.3 96.5 97,1 97,0 99.1 99,4 = - =
Canada 92.8 94.8 94.9 95.0 95.0 95,0 96,1 100,0 = = =
© Vst 03.5 73.3 77,7 79.4 61,0 86,3 38.8 89,0 90,9 92.3 94.8
Ubst 45.2 56,8 63.2 68,5 73,1 74.9 80,0 84,8 87,1 90,8 92.5
Tromee 50,5 60.5 65.8 71.3 76.0 79.0 88,0 87.5 G1.7 93.0 9.9
Italy 34,8 44.2 48,8 51,1 59,2 73,7 1.6 88,0 92,4 94,6 95,8
Netherlands 49,3 57.2 64,7 70,3 82,7 82,5 83,7 85,8 08,0 90,5 91,5
Belgium-Lux. 65,8 70,7 79.0 81.0 83,7 85,2 90,0 90,0 90.0 95,u 95,0
Japan 89.3 71,3 62,0 69,0 7L.4 75.4 30,5 = 87,7 - -
Australia - - - 62,0 72.7 80,6 84,7 7.6 92,7 98,0 90,0
Jouth Afrlea = = = = o = - - 86,3 = =

-l-u: Insermational Tin Counsil Stetistieal Yearveeiks,
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Iable 3
o Aries, 1964»1970 '
000 metrioc tons.
1
UeBeAe U.K, Franoe \iest Belgium Neths. Japan Italy Australla
Germany

1064 34,8 392,3 393,0 141,7 152,8 102,6 295,86 36,0 39.0
1068  338.4 395.5 309.6 140,7 133,08 99,3 356,5 41,0 34.7
1966 8066,3 369.9 339.6 149,86 150.5 119.9 395,35 44.3 37,1
1967 858.8 393.3 354.0 185,0 156,7 144,3 407.3 48,0 28,8
1068 868,53 363,01 333.4 179.5 143,35  133.2 487.4 04,5 14,1
1969 800,38 365,65 375,86 243,7 166,4 220,0 049,82 51,6 354.8
1970 888,9 371.0 408,6 256,9 -~  248,1 611,8 33,6 80,1

Sewree: I.T.0. Motthly Statistieal Bulletin,
3. Insludes .eeomdary tinplate a 4 decorated $i;plate.




Repid OXDLABLOA UL LupiiCany sal ObLoe Luunstrisl euuaviLes
has reduceu tho shait wae w6 Lewe alit LG U.he Ly L9700 . 12 UL,
ascounted I'ar avowt 4% par cour o world producuion and thoe Ui,
for about 11 por cont, Japau dboecuss tho luorisost produces in 1979,
having ineroascd iud cablnul o 110,000 tons in 1955 to 1,400,000
in 1970, Boetween 1900 and 1970 Japensse [ roudstion incrcased
fivefold, O%hcs indussrial countries have mode big, if muoh less

spectacular incereases in nrodauction in the last decade,

pefore L0%9. Indin was t.¢ ouly develoning country
witn tinplete sapncity. Apart from the hijhly industrialised
counitries, the only other prcducing oounbry was Spain. Lndivx
averared 50,000 tone iu the late thirties, $pain roacihed a pre-

war p3ak output of 35,00C tons in 1339,

Luring the labe iorcies produetion began in Brazil, Chile,
and liexiot Tu~koy and tae £ Jlippines Tfolle ed in the mid=

gixties., The most recent producers are Argontina, Colombia, and

Thailand. Venosucia, loii, R Taiwan, ilseria, and l.alaysia

are expostoi Ho hocoue producers durdng the scventies, Two lesns-
developod furosean counuvriss, Greece and rortugal, are reported to
heve rocontly comiissioned their first tiaplute lines, Thus
tinplate vroduction, at one time concentrated in a {eow inauatrial

countries, i1 spreading widely,
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Table 9

orts ned fruit from develo

000 long tons

1959 1960 1961 1962 1963 1964 1965 1966 1967
Malaysia 2.3 2.9 3.6 5.1 3.2 6.8 9.6 8.0 4.8
Kenya " 0.8 0.5 0.4 1.8 2.2 1.0 0.4 - 0.3
Philippines - - - 10.0 8.9 5.7 4.7 6.0 8.2
Taiwan 20.1 16.4 15.4 14.3 14.4 16.6 26,1 20.2 120.0
Argentina .8 1.9 2.7 0.3 2.4 4.4 2.6 0.9 1.0

0.0 21.7 22.1 31.5 31.1 34.5 43.4 3®.1I 313

‘9

1968 1969
7.5 4.2
0.1 0.4
12.1 6.9
20.9 19.9
1.2 2.2
LT 558

All sources 101.3 114.7 146.2 212.3 198.6 213.4 272.4 225.4 221.9 278.1 262.3

Source: Commonwealth Gecretariat, Ilondon. Reviews of Pruit.




’ ) Iable 40
Imports of osnned fruit into ¥ranoe from develoning oountries.

000 long tens

1061 1968 1963 1984 1965 1966 1967 1963 1969
Kmya - - - - - 0.5 - 0.4 -

Lartindque 9.5 7.2 7.6 7,6 0.8 8.7 6.4 5.9 9.9
1.000060 10,3 12,1 9.3 16,4 14.7 18,7 15,7 18,1 15,9
Ivory Goast 4.0 4.8 7.6 9.5 10,0 10,8 12,4 12.5 11,8
Tunisia 1.4 2,5 1le¢ 3,0 1,0 2,1 3.1 2,1 4.1 (

85,8 36,6 25,0 35,5 34,5 40,6 37,6 33.0 41,7
Allsourees 27,8 31.4 30,3 41,1 41,5 53.0 87,1 45.8 62.4

Seuree: Commonwealth Scoretariat, London. Reviews of rruit.
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Table 11
, 1
Weotrolytio tinplate lines 1i develoning counbrios,
in operation, under construction, 0 planaol ond=19070,

counszry In operation Iutiiated Under Planned satiinnued ¢
Lor éagggty constiruotion | ‘vlogé}zgg‘;‘oy

Drazil 2 100,000 | 1 150,000 Q

140,000

Chile 1 120,000

wexico 2 i

Argontina 1 110,000

Colonbia 1 60,000

Vonesuela | 1 120,000

Peru | 70,000

India 1 150,000

Philippines 8 50,000
ovorloé,ooo

Turkoey 1 50,000

Thailand ‘ 1 84,000

Algeria

walaysia ) § 70,000

igypt 1

Source: FPapers toO Santiago scminar on tinplate produstion in dovelop-

d,

ing oountries; reports in Tin Internatiomal, London,

Spain has one large and one small electrolytic plant in oporation,

and another of 150,000 tons capacity under construction. rortucal

has rocently cormissionod an cleotrolytic line vith a reporicd

capacity of 100,000 tons, Greece is also reported to be bduilding

an olectrolytic plant. Additional oapacity is under ' '
oconstruotion or planned in the ocentrally- planned ooonouies., A

number of developing countries sre reporicd to be thinking of

tinplate produstion but not as yot in any concrete seise.




LAY 5 ,q,
4! .-.b,\.q_ =

growth of per capita G.b.i, and totgl tinplate
gonpwapvion, 1985-1965. LQroeplolos Der ANiWl.

Pop capita Gel.re ¥ te congumption,

Argentina 1.5 Q.40
Brazil 1.8
Chile 1.7
kexioco 2.5
Leru &.4

Yenozuela 2.3

India 1.3
Philippines 1.4
Taivan 4,6

Kenya 067

Li0T0000

gouree: :stimates of G.D.r, froa U.ll, “orld .eononde uurvey, 19573
datu on tinplate conswiption rrom 10 Statistical Yeurvooks ciul
Lonthly S8tatistical sulletins.




Table 13

Q1. F,_por oapita and apparent tinplage conswiption per canity

Argentina
Brazil
chile
Ccolanbia
hiec:ioo
veru

Yeneszuela

India

Iren
Philippines
Taiwan
“hailand
Turkey

Kenya
Lioroceo
adgeria

ip Jeading conpundng countries.of fsin, L.oBin L

and_ Atrica.

Pexr oupitn G.N.P,, 1966

YaSe dollars,

740
240
510
880
470
320

170
00

m.z Mtiﬂ-w‘ﬂ for G.A!.P.

¥inanoe and Develomient,

Ig R onthl; ftatisgégfécg:l otfn

Per oapita Linnlate
oons\m‘p»mn_,

ibs,

2.9
6.8
7.9
3.0
0.1
2,0
17,6

0.6
2.4
5.8
8.8
1.4
.4

8.6
4.5
0.5

1)@/. _

1erica,

ner canita froa DU ~nd 107D review,

lo.1, 1969

:+ tinolete connigidtion i
and A.la Spada, latierus

ondon,

0t or




Rate of growth of tim-plate comsumption 1955 - 1965
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Moure 1, ,
o Bourees: 'Inble 17,
Yrend rates of srowlh of POr o®ita G,D,P, wnd tinplate

consumption in Tea inz oconsumding cH untrics of Asia,
- Latlin Ame;*ic a, and ‘frica.
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