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DISCLAIMER

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

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
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OF o)l iadustirial brusebes, the chemita. iadertry e had the Digheet
rate of gravth 1a ths lact decades. This BpePiant toemd i sharesterictie
for alaset al] Gowlaped or dovelering counirien (a the world,

h.tl the peried 1960-197), the average sphun. grosih sate of 08w~
76a) output 1n 1he World was £.7 por send, WROTON World chomiesl swtpued Wae

por ommt. Mring the seme Peritd ia the d-veled Wmret cotieny somiries
and e sestaliet comiries of Bstern Burepe, the averags anus! sote of
otk of e 1ad=ctrial eutput was 5.9 wd 8.9 per oent rerposiively while
that of e chertcal intuniry was 8,7 and 11,7 per owt, respestivelye 1o the
ooveleping cvantricc the 4ifference datwesn the rale: of growth wms smalls
T.) pow oent for total industrial cniput and 8.1 per caat for chonbenl
\atuwetwy sutpute(1)

Bn faster grovth of the chenical industry a: oonparsd wilh other
todntsies has iacreaned this indwstiry': share in tetal industirial eutput.
Tms 9o share of he world ehenical 1/dustiry®s cutput in the tetal Ltadm~
Sr4al eutgnt of the world increascd foom Dot por esat 1o 12¢4 por oent (n tae
1960-9970 peried; duriag the sams periud the ohare of the chentoal iadusiey
1o Wb %0tal iadusirial output of the Joveleped countrie: ineraused free
0.7 por 0ot 10 14.2 por cmnt, T dlemical industry of the davelaping
SOmirios hne showh & Siciler incresse, its share 1a tetal indwririal outpwt
tosreasing frem :'.2 por eamt 10 12 per omt in (he la't decade,

G the other hand, tUw s%are of nduwiry in dewelgping somiraes 48
world chenieal output ic small, wiieh 18 4 aenuoguence of the genarally Jom
indetrial devaicpesnt of this growg of countrics, Thus ia 1he 1960=1970
peviel, W shave of the devaleping oomntrier® industrial sulput ia the verld
mwm.“m‘ﬂ“6.)”]‘&".‘“0*”‘m
outped of e chsnioal induntry of these eountrios in the tetal sutput of the
chenienl 120u0tsy of the werld ranged Mt wa 6.3 por ~wt wd 3.6 por omnd




durlag tie .amn peried, Comparing Weve niatictias ene oae ey that the ch.m-
tend  i0duetry of the dewmioping rowntizies hae shee: slower rie of grewth
Whum ia W0 drwsleped e of INe world 1n the laui lenade,

& complote Liubing of al) the facteors which deterainei the soncral wpeerge
of e dmion) ineusiry o virteslly impauible, Reveriholess, one cam nay
et this wparge wa orpe@inily due o the

o Gpasily of vem chemionl prejuets (fortilosere, nyathetie fidron and
roree, plartic anterials etc,) Lo it e cvepeinarenting roqu ranonts of San-
Rind, sperially siace some of thn natlemml Fetouroni: have proved to de neafce}

- Glomue inercupe *f R5L SERllg ineeme, whinh has mwat & smstantly
nevwnsing domapd for ‘eRaurer geeds, to avet whieh requires mere predusts to
® mygplied Vg the shraigel indas sry)

* Prmamt cqpersier of ineustrigl wiput and insveased souploniiy of
e pratucis, Wieh ta pwrul tod 10 W 1nereasnd desand for chomical pored-
il 40 the dowmimarnt of now, apesi.liinet ehenieal preduete;

- Mvanas of vesmtifie, Soctmelaticnl and agpl.ed rercateh, vhich hae
Sodd 00 e ioprovanat of suee " e capadie of produeing incrensing quantities
of ohuei gl M.tmmnﬂmw ssetn;

o lretewding: W of cowte i) W4 Mtural gaser o0 (be mir Wnie of rew
taderialt for U erguie chenianl ladautry,

N dowmioping BaiPiec an be groped inte four main categerien asserds
iag 10 Wo Guveionmmmt 1-@! of the chemiagl industry and Ubh yreapects for
e greuth

e Gute 4il prwming and cporiing eomrtiriee

© fomir.on suck on Srgentine, Nracil, Rile and Resioe (repesially
Wustl ot Busies) 11 Jdrendy howe o rubstantis) vhemionl indurtey and allet
@ Mpertnd shate of .oir aveiamnts o Lhir tndwstrial brenek oo mpared
D Slier Guel gian comtet. o

* Pwiging comiries wiid amilshie ray materiale for empanding thetir
hotsanl indstey (oot = Reypt, Boswres and fninia)

« Comirtes B D & larn vpnlation, whieh vffer sirable nasbiots (sush
o Sndie, ladwmmtae, Fakivtw)

W comtrier Wwimnciig ‘o e Gpmisntien of Of) Predusing and Rpers-
~mm-kk?ﬂ.mmxmluhu$,
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Livgen Ared Repudlic, Miguria, Qatar, Suudi Arabia and Vencsusla - accemmt for
obout 60 per ot of the orudc oil production in tho worid and more than 90
por eent of crude 811 sxporis. At the cama time, importaat crude oil provess-
ing capesities exist ia these ooumtrics.

. Yhis ispertant petroleus recource has given birth to a chemical industry
and oven of a petrochemical industry in some of these countries in the last
dosade and 1o natiemal petroleum and petrochemical companies.

Is the ooming years, these countries will ondcavowr .0 wild up capacities
for the production of both basic petrochemicals and of productis requiring a
relatively Jow degree of procescing., Thus, most of the sxisting projects er
these planned for ihe next few years are for the production of nitregen fert-
i1110eve, sethancl and plastic mterials, ecpevially polyethylene and pelyviny!
ehleride.

Undor the new conditione oroated by the energy orinis, 8 new appraisal of
the pessidiiities of these comtries for developing their petrochemical industiry
18 %0 b expected, This reepprainal ic neceesary because of the imcrease of the
capital that will beceme available in these countries, As & result, some of the
above amtioned o*tnon will bosows exportern of besic petrochemiosl preducts
o of produsts vith a relatively low degree of procescing a8 for instenoce
enmenis. Bapert-eriented large indusiries will ulao bo sct up. The reduwction
of envirensenta® pollution in developod oouniries by refining orude eil at
the oepros will be cemsidered.

" In seme latin American couniries the development of the chenical industry
is Waing owmsidered serieusly. Interest in thie indussry became evident in
~andthluﬁwou‘mhmwhd in the last few
yoass, T eruis ¢il recerves of these countries will cover the Jomestic oonsump~
tien sequirenmis and thus provide s basis of raw raterials for the chemical
tadustey. The ssneunced prejecis for the aoning years allow us to conolude
et e inpert of ohemical preducis of these ceuntries will decrease in the
future.

Sune of the other osuntries in Africs, Asis and latin Americe do met
peasess orude oil but Imve ispertant deposits of phospnies, sodiwe chleride
and wriens 5al10 negsssary for the dovelepneni of shemical indusiry,




Intamatiol_trace A shemisels,
ﬁmtm«thurld“d indwiry hoe lod snterantional
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trade an & whele. Tms, m.wmm:n:t»“dm
in the last docade vas almect 11 per cent, vheress the sverage amamal
Growih rate of total werld exports was about 8.5 per owst,

Likowise 14 is worth mentioning that the aronik of international twade
in chendeal preducis s fester that that of werld chemeul predustien, the
average aanual rate of iroresse Wing 10.8 per oemt for verld asperts of
chemioal preduets and 9.3 per ceat for world chentionl prefuciien,

umumngmnmdmuummm
of this categery of producis in total world trude. The share of chendenl
oEports in world trade mmdfms.inru\umsnﬁinw
in 1965 and t0 7 per cent in 1970, In the last devars a latge pars of
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I chenioal Jreigiry o5 ene of he hay aectems fur
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™e develq ing countrien have & st: ong desire %0 axpl it their nnturel
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alaset all develeping covatries wport larges quantities of mimerals and
oAhSr raw matorials for the chemiosl indusiry in an vaprocsssed fere, @
fer instance, orwie oil, phesphate roak, basxite m«! copper,

e grovih of & medem chemical industry 1n tho dewleping commtrier
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mmmawmm, reise the liviag standand and Sosele
orate scenenic growth in gemerul. In nang coumtries the chemionl industy
has bsoeme the key sector m which beth industrialisation and sommenie
vk a8 & whele depend, Perilliners, pesticides and sem predusts oush oo
muautmmmw-—tmmmmw
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So requived, In downleping this lndurtry, it is derimblo to staps with the
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M & ssrlala mmemnt, iunl commngiens and W intcrdepeniense is estadlished
Sotween the beunshes of the chesical industiny; and the industry as & whele is
conmasted o other Lidusiries at the sountry orF the mciam] lovel, Mis
aks ol plane o areate wnd dov:lep & shenianl indusizy 3+ the mtiomnd
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dovelapnmnt, The wmeiews intuetrial sectons ctrnel and anet not be plamned
indopeniently) thay musl sppunr A8 oo Srdinated elements of » Whele,
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of Shese Pastors cheuld be moghootiod, Thus the chomtes. Lndustry mest Wave it0
ghane ia csosale Llong and modiuntem planming, Twe apprvaches te plamning
e Govelegnat of the dhemiaal iwiustry ar possible,
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@ wperias IF Wis agprench 10 chesen, 1t 1o nerenmnsy 10 tais inte Secount
et tagests ase "ot @tisely olisinstes! the 1sgemt of et predents is
vaglansd 0y e 10gert of teshmelerios wd ogeijpent nesesmasy for the
 cenfastere «f hese prateste,
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1V TURNDS IN THCUNOLOGTIE AMD ALTRRNATTVRS

The: chmicil induatry Lo obarictorined by o groat nesber of product: and
W s warioty of toomuloginul procuiuic.e To nopa with $ho tmesasalng dowasl:.
of the markoly tking into (vvoomit Lho ~“rowtn In commmtion of crletine
produnts ual the dewlopmomt of new onciy it Wikl be meccooary te e wie of
Iaptevrd mnulwiuring m:thods,

A Pwdnmital Poaturc of Lhe now tevmd: in tochinolosy 1 tho ctroca Lada
om qual iy, "mvirom:ntal pgotontion ami ov prodect Baiviese 2 high degree of
tnomiaal tnpete (4, 19)

The awilnbllity of om: product.. and the prics level oan Lead to the
improvomont of new: proncancy, to the dervolopmont of pew once cuwl Vo the:
di.appraranc: of olhoir,

Tho aominuow: incecase of demand and capacially the neeconity ter
dnermoing praduction coats hve Lo Lo the untting up of Liryn: produntion
opnitieue Thin trend will continue wd will Mive an impact in the worlde
THo advontuge: of larpe ocapuoitiou are 1imitod by cconomic lommy: to the
mtorprioe arising from umndcrutilizition and from Lhe ricks ecourring daringe
obardatap (uoridentu, ropuirn, etoe)e Phus, after . period in which th: nien
of Sho Wit has continmounly inorcicod comns A noricd whon Lhe maximem profit
of the anitn will be obtuinod by listting the ausicity viso in Favour of waln
opurabdiony ‘ud comlineity of the Lochnolarical proccuucie Mo ;roblems meimes
Wy She groat velum: of by-prodecis load o’ the building up of .uvogil intampatel
unifs en the onme nito, which low: the preduct obtiined to bo put Lo Bettcp
dure  Putiing the Wy-products to the best wone o o Pwidamental problom that
oun be selvod only in intogrmted compl mmei, whioh howld pormit the

culabl fuhment of lure umits aml roduee $o & mintese trancpert nhiarmer,
Neolour powor statienn am: forcucen A the rmormy Jowrone

Ai: regande the working nonditionry, the tremd in to e proceiren 1N
uhioh Lhe: procurc: amd Scapmature: agu Joau ocvere than $hoas wand in Lie
prooont serwontioral prome.icue An oxample in the new proocas for th samon;)
and mubhane! ynthcoiy An whiok the prosvesy s derviocd Crem OU o'm @ )
otn and $he teaporiturc Prom JOD-480°C %o 2';‘0“0. Ac comeam: the quipmant,
the Lot {0 te won dig somprceen:, which aliow caving: to b swvie {n the




conswmption of utiliticie %o operute offentively with increascd output, the
wmits will be oquipped with an incroaning nember of somput e s,

Moam pyrolycie will romain the ke&y procags of petrocheaistry, Precess
iwprovem:nts will laal to o rigld coutrel of the operation through use of
outalysic, betohc: adjustment and recynlas, n crntrolled diatribution of
the ethylene, pronylone, diclefinn and wromstiou,

Noturogencoun cuatalyci: proccdser must be pteadily impreved Wwing to the
imoresae of ocataly:t stanility and activity, Roforwing wnits, preducere of
aromatios hiaving fully unod contineous regmertion technigues and reaching
8 climx thin decaus, will by roplaced by procemser wsing more stable oatalynie,
avoiding tho regencration; th- seme applics tu oatalydio orvckings Through
thase developmontis one -in hope for n battor utilization of the petrechesieal
row mtaorial, louding o an isprovesunt of the banio operatioml yields,
which at present do nct exceed "N uverage of 67 par cent in alefin ang aremtic
productions O the olhop hind, research an the activity and the seleotiviyy of
the organceanrtallic rumpownis and of the craymor must lead t0 the davel epment
of some homogencous catalysiu Processesy even for tmsic ohemical Procesess,

Az for $he tmproviment of other Procuiues, the soparation in liquid shaee

and the considomble Prograes nchioved by the uutomtien of production unite
oheuld be wentionou,

In the ouge of ethylone, the trend townrde iaproving the prepasation of
the raw material (tmpurition r.moval) -0 A orientatien tumnde high
severity aracking haus been notede A large dicvemimtion is foremeen fop
Fluld-bod pyrolycia, which has th: great acvanisge of being sdjustadle
within wido ranges of operation depemding on the componition of the L
mterialc and on the i preducts t0 1 a obtained, Oonsoquantly « beead
range of raw matoriale, including honvy products, will be able to be wned,

In the Pinld of chloripatad produnis, diaphrme cells ape tonding to
replace aesoury celle for produwotion of osuirtio coda and chlorine, limiting
In thic may the pollution probles of WIcUry mmatos,

Proa the largn nabsr of prosesecs that appenr premising, e oan santiens
produstion of vimyl ahloride from ~thune, ohlorine and hpdreshlesie oeld
sixture or from ethane scetylone amd Rydrochloric “oid) predustion of otiglane




trichloride, perchlorentiyione and trichloroctheane; prodectior of superier
aloshels Wy emo-uythesis, aontic acid citcer frowm ctiglenc pascing threugh
sentuldelyde (direct cxidatien) or from carbon sxide and sethansl| suaufactere
cf sontene Wy pregylene oxtdntion; pretuctian of tsoprene from formnldehgde
and josbutylene in the presence of kydroaklorie acide

Two points should be comeldored in connetien With trend: in techr.elugye
™e chanical intuatry, & consumer of certa‘n agricultural e matcriale,
ie a supplier of preducts nocossary fur the futemuive Jdevelopment of
agrioultere (fertilisere, pecticides, bic=stimulautu, plantic suterials for
torigation and muimatnirg humidity of tho scil, gresnheuses etce)e umlike
other branches of heavy induitry, ‘he chemionl imdusiry waa and centinene te
be an iagorient owtlet for some agrical turel productse Thia is of intetest
for doveleping comirias that Mave or miy have agro-vegutable \y-predusts
that can b¢ remdered profitadle by chemically procesring with 3 Righ cosnemiea
officienays The techmclogios usad im su~h caces ar~ mwoh simpler than Shese
baged en petrochamionlre

With venpect to tho pollution probles, new chemioal planta shewld be
provided with facilities to rvduce 10 2 Binima their ffert un the onvirensante
T™his will ratse the invertmant coaln Ly up 0 9 pupr sort in comn cases, buly ia
seturn, & tetal eapitalisation of the Wy-preducta mostly ragarded ns wasies
o b l.ﬂd. As an esample one 0an cita sulphur renovery frea ards odd,
which assured LAt world requipemmats for culphur wenld Bo met at & Siaw I8
which the domand wag hishar ¢han thr mupply,

Dotk chesical phaut: wd products of the Meturc will b lcer pellutamdt,
and the investasnts made in thiz arua ere ccunomically jJustifiody ince semm
valmmbie Mates can be recevere., for imctarce, the wastes Cres ablorimmted
preductia, walphuric uecld, crude oil refining, vurioua ashese
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e emmditiens ant “ecturn prruitting she estadlinknent and grewth of
» shenbeal u-l-mmmnmﬂ“m“, csnplen and
1vis sbupumbonnt,

@ne owmditsien io LA sxintence of . WL s4outly lurpe mastet ofther
™ the ermigy or abread, myable of adesrbing the prefustion of & wait
1oving Gs 1ew produntion oonte a0 persidie. (17)

@ 3o sther i, the planned prefee:s maut te integrated in the
MMMG{WMW wuntry or of e region %o aveld
«2psloiag othor pregosts mlcuing 10 other Ltoctors, Chenieal predusts
'ﬁhmﬂmlﬂwm, \akiag inte assemmt the priee lovel of
200 000lier ov sdutitut -~ sendunts «ith very sirllar qualiticss Adoguete
m-du-mwtnnqmmm. Maally, for the constsustien
*d e eoploliotioe of t'ene tutustirial wmite, ssusiderasle fimametal
NSirecey wffioient ris Batoriall 0t roascowd) @ jrices and proger qulily,
Wier ard Jreer Sup9e 00 and & lange reaee «f millcd vartesre %0 epesate and
WA An W it are arw iy,

Mpsriance Ma snctn that in the dewlcying omeies expenses for the
MIRebsuster (or 1812 wncmion] write are nigher ihan in the develeped
HeReten) Werelore Lo sci’ing wo o indueterind arehe viich would imslude
lutgn onsmienl waite pre iweing v ricws reinets ic (0 Ve recemnended, sinse
‘19 (00 tafReimcters cqpmace sgli de shared reang asre predusts,
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With remad to the absorptive capncity of the mar -t or of the countries
in a4 acortain rogion, il tu advinable to wdertake in wdvance o mrketing
survy. In Pomnin, for cxampley ovory indactrial projoct iv proccdod by o
detailod sarketing nurvey.

e Inutitutc Cor the Stedy of tho Inturmalional Koonomic Jituntion
ot Buohirect hon produced utudior on the it d chsracteruitic: of the
mirkot urd om invoateent rclating to partinular preducto

P demcotie markal in the developing countrioe svemotimnn appasrn S0
be tow umll 0 perwil the arcution of 4 profitable indwctrye If &4 i
aosumod Wt the implomontiation of o projoct requires tho cxistomnc of somo
dewtiageous niturmil conditionsy Cor imstance; rw mitarialu, uncrey, meant
of trmnuperdy then it {0 adviunble to ankiuve rogions] ao-oporation ‘v
ongw'e An oxporting, Por Vho daveloping countries, co=opoeriiion muy bo &
uslution efforing adwmntymun fopr cach comntpy if Lhe political umd
pgohologtonl difficullice in achicoving it oan be overcomns It i extromely
diffiouls Lo find Finwmoine Cor the devulomont of heavy industry tn mest
doveloping countriaie A Far ut opporting {s aoncemed, thic raises
iaportart preblom from the point of view of compotition and of winning the
rasprative serkot,

Arouming thnat the mrkoting curvey ic fuvournble, bofore gy wnits are
o wp the noccamary finsnoinl renowrno: chould be ansueode The bausie
ahosten] induatey i1 known to be 4 bruoh of hewy inductey and the invosteont
nerd of 4 ohemloiag wnil i highor than that for 4 wnlt tn other tndustrial
brwnaone Tamcrou ctudic: hwn chown thiat lonal comditionn wffect the
invculonmt ouelic of 1 nhomicnl unitl in warious develeping comntriesn,

™o downloping cowtric: with fow cxcoptionty, for lnctenoc, the arede
oll pre@meings sl cxperting countrion, Lick resoumrenn for invontmont, e
inplearmt thelr project: thoy Mave only two poadibilitics - to smbor imbe
diroet patbmarshipe with formign purtien or te ebtuin mediums or lay=tomm
lows frem davclepad counbrion or intomatieni] bodieve Withewt reins inte
dobatln, I8 tu novsusiry vo cmphasine that the Int ret ohirged en lons (e
Pirh for the doveloping ovuntrion amd it mise: the estismstod prise of the
wmd predust by 10 %6 1Y por comly In comclusion, omc sust osloslate casotly
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sll pricn inoremeniu that may &ri:za in the omse of an imvustaent in &
devel oping country,

Nevaleping cowtries, sweh as Indli, which have langs raskets but have
ne ponaibility of paying for imports of the rew matrrialn nscesuary for the
development of a chemical industry that would meet the desestic requirevemts,
Are a apaein]l onse, MHere the only solution 10 be comsidored ie oo-eparaiion
in produotion with occuntrics having ‘he noccesary rew mtorialsy, with paguent
in tepme: of finished prodwcise

Pow raw materialn are nccossazy for the chemionl industsy, bet they
mest be available in sufficient quantities te supply satisfectorily the
designed prejects for 3 period st least equul to that reguired for paying
off the invmetment, The price of extraution of ruw mterials should pesuit
their delivernd price 1o be competitive en the werld mrket, Neowever,
wpretitable rcserves may become profitsble overmight owing to pries insreases
or to seme improvemcnt: in the cxtrection :nd precessing teshnel ogiese

Befere & projest in the chemtonl industry is set upy i wawt be
ancerdained that & sewice of omergy, whether from foeril fusls oo
elostrinity, i1: located nearhye

Mentric power i necesenry for ihe chemioal industry snd fer enetw.
As compared with other industrial branches, the cheniocal industsy SesouMS
for about 20 per oont of tetsl cemsumptions Within the Wiie chemiesd
intustsy there are big cemsumers of slentri: pawer (caleimn onsbide,
seasives, oaloius cynnaide, rhlorimated preducts, berine, nitvegen,
henghoren) and th: doveloping counirvias ave avatlsble raw mtorialee W
omeludes the vsteblishment of a cheatoal industey requires & oupely o
wmengy’ at & rearomblc price,

In the developing countrics, one oan alwags censider sedding wp &
paver station, if the fuel in sade awileble M a rcassmable priosy When
the slestirto pewer is not supplied fron 8 netwesk ot & woll-entablished
prise, on the Dasis of a feauibilily stuly, & pouee stalien enm be inshaliely
wd ite ematruction should start the euid t4ae the shenionl canplen st0etes

Mg BA0h the miusal fontess mnitencd shevs, Wwier must aleo 00
owbtiensds its iapertance is often neglectads Unter o5 & cinmbenl agaed
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for hesting - steam - or for oooling, as solvent, washing, dispersion ov
tﬂuifn agent, is neccssAry for the chemionl iandustiry and for wost of the
other industries. Taking into account the particular mature]l oonditioms of
seme doveloping comtries, it is necepuary tv drow up o rigorous balance of
the quntities and qualitics of thn various typeu of watope

¢  Absolutely essential for tie crestion and developmant of o chemionl
Andustsy is the poreomnal necessary for managemant, operition and MAiRLENARse
The chenioal industiry usnes poré and more improved technigues, which reyuire
sikilled pereonnsl wiih even Mgher qualificationse In the developed comiries
abeut 70 per cent of the total nwsber of emplayces in the chemionl indwsiry
are skilled,

Beoruiting engineese and smnagement personnel is gensrally not very
4Affionlt besuse feu are roquired and they oan bo trained in other countries
in $he begimnings Nore of a protlem is to find tochnicians, waintenance and
sopair persomnel, Wany suoh workers are mecdod and they must be tsetned in
sposial schoslse Bomania’s cuperience hac shown that it iz possible %o
eotadiish treining oentres neur large chemical units where the Vreining of
the nosesabsy psrsannol oan start an woon ae oparations begine In this
poaguot Bemania’s experience should be vulwble to the devel oping countrioss

e isportance of mintemnce muot be strosside A chemioal oompl ex
esagrises sppretus and equipmont: reactors, tanka, autonlaves, colwsmd,
pressase oontainers etce linked by pipes, cOmpreviOra and pumps wd W
elostrie Wnd electronic mtoerinle - enginesy transformers, instresentr,
senste semtrole Such materials froquently corrode, which Bommw that
aaintemnnce and repuir are more dafficult tiin ia other indestrien and
seguire & great number of maintemnoe porsorncle Thereforey 8O0 specislised
entesprises oagable of parforaing mintcranoe and repair jobo bayond the
oveping maistanancy that is noreally perforwed ¥y the meinit crance sarvices
of the plast sheuld be set up in the ared in whick the chemiocal completes Are
0 bo ommstrested,

2n e industrialised cewntrian there in a tandency to reduce to &
mwﬁmtrmmmtemmtomm services of

mmlwumxmnuam Rxperionce has proved |
aat this asthed peraite & substantial reduction in the saintenambe Jobe




vithia the oonplex, Chemical conplemes leented ia on ininstrialised esen,
howsver, reguire & very large mistennnse serviess department, wgble of
meling Gy emsrgRney.

mm.-umnmwuuu-mm-‘n-‘
peseemmel, If i \be Firet stage the Suilding wp of the wite and the
m.mmuunmmmmmm
ocountries, 12 the next stuge, manly S = 7 yeass fren the sast-up of tho
wmits, the prebiens are to reslace come agparatus, tnsvense eagasily, 000
umﬂmmﬂnﬁﬂnh%ﬂmd“
see estalysts.

o sslve these problems and to aveld new luperta, it 0 cosentdal %o

entadlish indigmneus design and recsngeh comtres, Tae Ssnining of cposialiste
and the eguipping of the institutes veguire tise ond lovge fissnsial JOSOUNGSS

Soensmie and goagraghial cmnditicns and other fustiers dictnte the cventien
and dovelopnut of researvh cwmtres for the adapiion and dovelegmumt of

techniques suitebie %0 loval emnditions and for assuring & cortnin independense
for the young chenienl industries, It should b sentionsd that the ansunte
alletted for ressareh represent 5 por eswt of the sales Figures in the
dovel aped couwntirice,

She Anportance of maintenanse and repair weshsbeps vhich ein posfase
provantive mintenance as well as underdshe repaire presplly and offictently
when & bevabiom cocurs sheuld Yo streased,
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.-M-lmultmremum that huve taken plaes in e
mumwmmwm.\pmmwaum
cosnsnie relations amng states, As far as the chemienl industsy is cencerned,
tatesuntieanl cosnsuiec ane tecimslogionl es-opariiion Mo bossas csnamtial)
totesuntional coenenie selations have shifted fren the siagle forn of coshnnging
“uﬂnu.-ﬂcwummaww.(.)

S sk seve precisely the directions in which he sdvantagne of
eo-aporation betwesn the develeped and the devoleping countries and ameng
Ahe daveleping enes is setiing W and developing mtienal chenial tniusisies
ean b0 ohinined, the fellewing fields should be smtieneds preduction,
cclense and enginesring, interuntional trede, paymuntis ond eswdit ytan

Saenemic co-operntion irrespective of fove amd contamt should samtiribute

%o the awtaal devalogment of the so=opereting seumtries. Spescifienlly,
sensons for co=epartion ia the cheniesl industity osuld bos
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csndtitions A och countsye
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le B aweid Guplicatien of revencgh stivity Snd 40 pesult Aie 0 00 Gaved
(tn Mo myg iatermiicnsl co-cperatiton 0 the chenten! indusiey emn Soing
sbotantial bmnefite, oinen investommnie in sessareh oew vegpy lesgp and %y
e bo tessversd maly over & leng poriet)s

2o T reduse the rete of depresiation of She fiasd engttal, Whish wnder
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Vil. FUMASY ASD CONCLUNIONS

In the dosades 10 som the Tute of Grevih of the chestanl tngustey 10
Mdhm\hmmnud‘memul“qtﬁ
uxomm“muwu—nmm e Sound
ummcdpmmmmcwumm¢m
Mwﬂ*mmddm.

mmmmtpnbwﬁo&u e mivriale asscomey for the
leng-tern nm’-n of the Md‘tm (aruie o4), matusml go,
sul phmr, nnmu. salt, petaseius snd meteral rubber)s

*‘MW ¢s chould be nete ond wre consasned With enpletting

® noters shendeal 1ntustsy emsuring the sressasing
mteriale wp 1o intesnedintes or ovean and greduste for
& syt or for export weald result 1n on lnerense 10 engbquoent,
np stanfard of living and asvelesuted cocnsaie grevtd, oo chentend
Lry Wag Dosene the key scater 1n 3 eomtry, ant both satustrosiistion
o growih dopond e {4, mumn. pesticidon, plastemnee and
fhve becene & Bost lageriant suppert for agricultase, & sosder

a prewlemt relc ummiﬂémm
and postietic: can sawtridute %o svapnwmiag the chemrie copully
mxmemnqmwx;a-*m.h
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Wt 1S 1o fapeaeibie 10 ganenniise ani wie recomnmintions,

Te mgs ase foresesn WIth regant 1o .Aoovelepuert grogramne of %o
chenieal intusiey in o developing sowmieys )
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Bgrrt-wre i haam 0L Wb sapenn: for t0fr . trenler for lang:
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Ging = o Gldr dlagurvien of W0 pgultian, ren: aEtrie: do net
ove » Gumnetts Setet Les wougd 10 Wnerd the predoriion of Mg wmits,
o auth susms e cagatlienr of covesnl cumlirien in (e sugien is commilial,
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