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INTRO DUCTION

The purpose and objective of the study is to provide
an over-view reviewing past developments of the chemical
industry and its present state of growth and ruture prospects
in the developing ESCAP region. The rocus cof the study is
on the: growth and developments in ita various main brenches -
organic and non~organic and more particularly the industrial
basic orgunic and inorguric chemicala, fertilizer and pharme~
‘ceutical industries. The study seeks to highlight the growth
trends obaerved in the past decade and a half and seekm. to
oflfer the projections for the nid.igals and wvherever possihls
%111 the end of the 20tk century. '

It has not been pogaible to obtain comprehensive data
for centrally plannec economies of North Korea, Cambodia,
Laos, Mongolia and Yietnam as also Afghanistun apd Iran. Tae
study has primarily focussed on the developing soutk and
South-East Agian countries of the BESCAP region and Ching i.e,
Incaia, Bangladesh, Pukistan, Sri Lanka, Nepal, 3hntan, the
Maldives, Thailand, Malaysia, Singapore, Fhilippines, Brunedi,
dongkong,. tke” Bepubdlic of ZoTes and China.

The methodology adopted has been the study of the
variocus sub-.gectors of the chemical industry to provide an
overall picture in these countries as elso in the region as
a wvhole in a global context. An attempt hag been made to
analyse the varicus country, sub-regicnal and regional
developmert plans and pro jects having a direct beering on
the evolution and development of the chemical industry, its
role in the na ‘onal economies, local natural and human
resources, the prospects and challerges facing :he industry,
supply~-demand eituations, and the likely directions of its
g>owth notential in the 1980s and possidbly in the 1990s.

An attempt has been made %0 quantify the available
data in regard %o production, %trade (izports-exporta),
employment, investment and prices. The role of the chemical




indugtry towvards the realisation of the industrial policy
objectives contained in the variqus country plans, eub-
regional and regional groupings have been broadly indicated.
The study is largely based on extsnsive desk research and
has been supplementsd by field visits by the author to
various countries of the developing ESCAP region vis,
Bangladesk, NSepal, Thailand, Mslaysia, Singapore, Indonesia,
Failippines, Hongkong, The Republic of Xorea and China.

Discussions were held with the variocus chemical
manufacturers’ associetions and some of the leadirg chemical
samufacturing exnterprises as alase the various Kinistries,phormw,
Chambers of Commerce and Industry and the various trade:
associations dealing with the ssb-eectors of the chemicnl
industry.

L 2 3 oo d




" CHAPTER =

BReview of past developments apd
pregent situation.

The world's chemical industry has had a phenomenal
growth during the past three decades, and the turn-over of
chemicals reached $ 394 Billion in 1978 as compared with
8 334 Billiom in 1977, $§ 305 Billion 4in 1376 and $ 276
Billion in 1974,

according to a consumption derartment analyst the

chemical induatry ¥ill witness a zain in the value of
shipments for chemicalg and alliec producta to $ 212 Billion
for 1981 assuming price hikes of about 10 per cent compared
ta 8§ 185 Billion for 1980. In terms of turn-over the
chemical industry structure shows a strengthening of organic
products in the 1970s. The consumption of agricultural
chemicals recains very such the preserve of the dwveloped

2 world with 75 per cent consumpiion in this area compared
with only 25 per cent in the developing courtries. Tha
world exporta cf the chemical industry increased from
$ 85.9 3211lion in 1977 to 8 102 3il1lion in 1978. The develope
ing countries of Asia, Africa and outh smerica accounted
fcr the total export of § 4.6 3illiom or 4.45 per cert of
the total wvorld exports. The chemical industry in the lagt
twg decades has atiracted some o0f the beet investors axd
industrial groups in tke developing ESCAP rvgion as 1t geem to
be & healthy and buoyant induatry witk a great a2nd promising
future.

Zhe gZrowth rate o chemical induat:y aad sharpliy
decline in developed ccuntries from 11 per cent ix tis 19608 and
15758 %0 2 per cent or less in che recession jears, 158C
%0 1982. Chemical industry veing inter-locked wiih avery
otler industrial aciivity i4% caznot escupe from tae

1/ wotec from an avticle oy S... 7enkateswaren,
apvearing in trhe "Comrerce"™ 3ombay, .urrlsamert,
on the vhemical industry in i%e 1ssue oI 26.11.33%,
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vicissitudes or overall economic activity., Generzclly its
growth rate has been ghead of @R _rowth by an average
sultiplier of 1.4 Aifter the gevere recessionsa in 1980-82
the industry has picked np in U34 in 1987 and 1984 though
not so markedly in Weet Europe/Japan, lLately Federal
Bepublic of Germany and J.X, have shown signs of =modest
recovery. v The recent returzn in profits has projeclted

a Irowth of 3.5 per aent based on an estigated GDPF growth
of 2.5 per cent world wide. This is possible only through
a magsive growth in the presently lsea developed countries,
for %tha overall 3.5 per aent reflects a rate of 3 per cens
in Jorth imerics, 2 jer cent in Jest Surope, 2.5 per cent
in Japan, 3.3 per cent in Sast Europe and T per aent in the
developing countriss.

Ag a result of this varied growth of the projected
share, the world production in 2000 A.D. vill shif% gharply
from 32 per cent 10 24 per cent for Jorth Aperica and ia
deagtsrn 3urope and in Japan, but an increase from 12 to 33
per cext in the rest of the world, Zven if the overall
growth is leses than 3.5 per dent the shifts in the starxer ol
developing countries snd resources rith areas will be
inevitabdle.

The growth of inteéfmati~zal trade ia *~. chemical
industry has bdeen at a such higher rate than that of
production and wvill contimue to be 30 far tho next 15 jears -
but the directions will chsnge, Trade, as a percentage
of production is estimated to go up from 18 per caxx;n 3%. d
1979 (8 123 dillion) to 27 per cent ($ 369 billion), The
export sectors of major commodity chemicals are liksly to
be shifted to resource rich couniries=, namely West igia,
jaxico, Cenada, China, Indonseia, 3rurei, Xalaysia gid
other gas producers lika Thailand, Ixdia, Fakig%an and
3anglad¢eh.2/

}/ woted from am article by 3,.L. Venkateswaran
in the "Commerce” Bombay .upplement on the Chemical
indugtry in i:3 igsue of 26t Jovember, 1583,

2/ Ivid, ~dQw
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There is evidence JOf scme restructuring and redeplog-
sent through shifts in ownevship and sharing 9f cepucity end
operations, take=overe 2r sell-outs and zany changes have
taksn place in the lagt 10 years. <There is elso a parsllel
movement by the big producers into the developing areas
through joint wvemtures, I™e enormous quantities of agtural
and asmociated gas which is flared in the 3ZSCAP developing
countries is an attractive prime feed stock for chemical
industries. Z2s lack of expertise aud technology has led to
Joint ventures for many large capzcity plante set ap in
Iran and other Gulf countries. iU.J,, Zuropeen and Japensse
ccmpanies have participated in thegs vensures and aa thsee
pro jecta ars largsly export oriesnted such ra~icipenta heve an
appertuaiiy for ssintaining their internatio.sl operetions.

There Dag been a 3hilt to DOve away IIon commodity
chemicals tc apscilalities. The speciality chemical prcducts
are alsc 9f vide variety, They are lover volume high valae
products so0ld cu the besis of prsfsrence and heir ugage.
Soze like agrowchemiczla and pharsacsuticals are of fai.ly
large volume whiles some fine chemicals like industrial enzymes
are used mly in tomago quantitiss beizg ~f high value. The
movesans down streas in gpeciglities afi'ordg some opportuanity
t0 a few major producers. datsr reatment caeaicals and
speciglised grade of chemicsls for the elsctronics and
enginsering plastics are promising areas of apeciality.

Aure effective ingeosticides with far lees toxicily like
pyrethroids and newer pharsacenticals sucn S "fzrgarmet”
used for stosach alcers treaszsnt have yislded high profits.

The pasterm of hydro-cardon Ieed stociks vill continme
Z9 be naphtha, gas-oili, &4, ~etdanol and matural gas. <cal
¥ill tegin to moke L%e ispect as a feed otocx mareriul 4ia
tze 'nineties ang other sources lLike zsnele oil aad tarsards
m2y aleo Srow A2 the price oF crude oil recsvers from its
;r2zent dopreesed lavels in <te aext decade; taough gas=~o0il
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has ol'ten been a firat choice, butane and, to a lsasser
extant, proyans, for receiving imports or %those with
indigenous suppliss., Levelopments in this area will largely
depend on the prics of .PGegconversion from Haptha feed-
stock to LPG is expepsaive, and useful bdy-products vill bde
lost.

Anothsy proepective fsedgtock for ethylene production
could be metianoliibich can be iransfnrmed into sthylema 4in
twa different ways. Methamnol may be homologized %o athnol
using conventional cxide catalysts or catalysts with iodine
promoters that increase the:yield. 4% pressures of 200 to
300ata, thesec catalysts and promoters drive the reaction
very nsaw t0 mpletion, with recycling of aldehydes and
egters increas..g the achieveable yisld to 30 per cent.

It is estimated that the.w has been a reduction of
858 per cent in the need of fuel and power by ths chemical
industry as a vhcle in the last decade. Owing 0 technoloe
gical srifts there has been an ipprovement in the sfficiency
of energy uses 0 the extant of 23.7 per cent..u The large
reduction in power requirements in the caugtis/chlorine
induatry his bvent achisved through new nsmbraine cells.
The encgrgy recovery in ths sulphnric acid procegs kaa besnp
sudstantially iocreased, aiso the newy technology 2>
polyoclafing vhich uges less spergy for polyserisation btut
als30 needs lsss power for conversism of fabricated praducts.
Lgrge producers have co=generation plants wiih jover gensrat-
ed from staam required for the 3rocessesa, and heat recovery
from waste heat boilers has been stepped-up. =0 far diomass
i3 not a significant fsed 3tock except o tke extent of
fermentation of othyl alcohol. but iT may be a sourcs of

4

i/ waoted from 24 articla Dy 3.k 72Muatesuarzn
apsearizgz ia t=a "Commer<e” Sunpl 'ment on %the
Chemical Indugstry in 173 issue 27 Zbth Jovember,
1383
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methanol within the next 15 years. ihe development and
isprovement of catalysts is a major area or thrust and the
achievemente with the zeolites for the conversion of metha-
nol into hydro carbons are signirficant. <Chemical industry's
expenditure on the reseerch and develorment has besn maip—
tained despite the squeeze in profits asince 1979=80.

The basis of any technological process in the chemical
industry are raw aatarials, emergy and equipment. For feede
gtock the chemical indusiry reliss sasinly on the uss of bdoth
inorganic (ores) and organiz (petroleum, ges) mineral raw
asterials. 4n ipportant factor for the raw material situation
is the geographicsl distribution ol deposita among developed
markst_gconomy couniries, centrally plamned economy countries
end develoning countries.

The past decade has witnessed considerabls emphasis
onr envirnnmental impact and pollution, aore serious are
problems arising from westes, Jasts dumps of past years
have resulted in leaks and the pollution of water sources dy
dange-ous c.smicals lixe Doixin, Trichlorovethylene, ZBipheneleas.
Salphur-dioxide emissions from boilsrs and furnaces by the
vide spectrum 7 industry and merely bdilochemical industry
tand to get presipated as "acid-rein” and polimtion of lakes
and forest areas.

The pharmeceutical producers contimme to spend about
10 pex cert of turnover - go as t0 reet the increasing
rigours of testing new drugs. The coata of %ests ard gaining
marketing approvals has soared o cver $ 1 to & 10 atlliom
on an average - a L8y generation of anti-biotics, Letadblockers
for heart and bdlood pressure :ilments, rew =ethods for celivery
«Z drugs, »ev cremicals for cancer treaiment - 2ave nade their
apcearsrse and reached large sale volumas.

-he mpodilicavicr of genes Icor aexing specilic valuabls
biochemical products %o be made by aelectad uicro~organism,
1a8 nade a teyincing -« aumen insuline, £Trowti zormoneas,
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interforons, some diagnostic bdiocksmicals and even a
bmpomero

Chemical industry ig expected to resain a high
aTowth industry with growth ratea ahead of GILP in the 2id-
198CA 2andi 19908, ELowever, the rate of growth will be
on 2 reduced scale compared %o the 19608 and 1970s.
¥hile *he US economy has noc doudt shown signs of a rebound
in 1985/1984 and is expected %o cortizme %o Srow in 1985
albédt nore slowly She pruspects in the second halZl of
the 19808 are not very certain. Ths cconomic recovery
led by U3 is yet %o fully percolata to the other industriale
ised countries of Ueatern Eusope amxi Japen and only sugtaine
ed zZlobal recovery inm ths 1958Ca will be able %2 propel and
gensrate dynamic growth in the developing SSCaP region.

9 t iaczat -
197580
34 ke saconopy,

3ven though the development of the chemical induatry
in the vyorld ag a whole in the gecond half of the 1970s
Y88 greatly affectad by the very difficuls overall economin
situaticn and by the uncertainitisae existing in the indus=
trial ssctors of the various countries, yet tae cnemical
izdusvry in the wvorld asg a whols s00wed a 20re Zavousable
juantitative growth curve in 1375=80 %aan in the period
157C=75, <ihe chemical irdustry confi:med i%s *raditional
capacily t0 grow sore rapidly %than industrial output as
a whola, “he reascng for this are 1ts typical diversili-
cation, :he diZficulty of replacing i%s products (in
sracticzlly all i-dustrial sectorsg; as well as gorme orivats
congumptiun jectors and “he particularly ianovaiive
Sharactarigtica of 1¥s procdacts. chese Zac%ors, whichn
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affected all the countries in which the chemicel indusgtry
occupies & major place seriously izfluenced tie chemical
industries 9f the newly industrialising =25CAP countries
particularly The Hepublic of Xorea, India and “hina,

The progress of the internaiional chemical industry
during the psriod 1975=80 wus affected by certain new and
very important economic developments. The sharp rises in
the 'seventies in the coats of raw materials derived from
petroleum, which aye extensively used by the chemical
industry, as well as of the other factors of production
had sericud conaequencee for the sectors profitability by
canging a deterioration in the competitivenesa of sowme
ckhemical producta., ieveritkeless despite its uaeven develop-
ment acd the rapid suocession of negative ecoronic phasaos,
the chemical irdusiry as a wc0le showed a more favourable
quantitive yrowta curve than in the periocd 1970=75 in
sozpetisizensss.

With the U3 resovery the overall situation aas begun
to gredually improve in 1987 and 1984, Ths difficultias
encountored by the world chemical industry from 1975 onwards
caused a decline in ite contridbution % ths formation of
value addeéd f-r mamulaciuring as 3 whola. 1t 13 estimataed
trat between 1975 and 1978 itg shave aropped from i1.! per
cent to 10.3 per cent.-"-/

The fluctuaticrs in the international moiietary systeam
and wide exchange rate uncertainities caused 2 sete-oack for
chemical prncucta. Ihe contrzectisc of “productive bdause”
in a pumpber of sountries, vhere priorily was atiached %o
achiaving economice tikrough %hs recicnalizatior. ST <he
existing producticn zotential and the reductlion I aurdlus
c2pacity in zewvsral sectors oY tae ctemical iadustry (organic
and inorzzaic chemizals, fartilizers) led t0 lower grovth
r2tc3s in <te chemizal iandusiries o7 several ccuntriss.

1/ Zuropead Chemical Lews zpd lheamizal

'
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The period 13975-80 was characterired by an exceptional
rize in the cost of raw matexrials; at the same time, the
difricult market gsituation and the sreat excess of supplies
of chemical products at the intermational level in relation
t0 demand made it impossible to absorb all the increages in
costs through equivalent increages in emles; consequently
there wvas a s*sady decline in the vnlue added of the chemical
industry in relution to turmover, which in some cases created
problems ag regards the reminsration of the other factors
of production and amortization poesidbilities. The overall
situvation nas improved in 1983.84.

-

Deagpite the expected mataring of a pumber of its
sectors, the intermational chemical industry soould continue
%0 develop in the medium term alse at rates higher than
those for indusgtrial production as a whole.

In the resource rich developing countries priority
vill de accorded to the development of basic chemical
products, fertiligurs, pesticidesa, pharmaceuticals to
satisfy their basic aeeds of agriculture and induetry. Lin
the case 0f the countries with centrally planned ecoromies -
Chins, Vietnam, Jorth Xores, Laos and Cambodia, the chemical
industry will continue %o develop at a steady rate as
envisaged in their respective multieyear plang, even if
these are affected by possible unfavourable ecomomic phases.
China has embarked on an amditious modernisation prograawme.

Side by side with these %tremis in the development ‘
of the chemical industry, in ths different geographical
aress in the mid-'eighties and 'ninsties, the consecuences -
of general economic or mometary difficuliiss may be compound-
ed by a decline in international trade flcwe in chemical
producte, particularly with refer-<nce %o fertilizersand
bagic chemical producta.

2he development and more frequent conclusion of
iadustrial and comcercial co-oparation azreements between
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developed courntries and the recently industrialised countriee
mey be expected, particularly in the sphere of traditiorpal
chemical producte which are being increasingly vecatsi by
developed ccountriss.

In the mid 1980a the chemical industry will have
t0 take into account the problems connected with the -
compatibility of ite development with the requirements
of environmental protection, job security and the protection
of the bealth of consumers of clhemical products. The recent
chopal. tragedy his underiinsd the meed for environmental
protection from pesticides manmufacturing units.

Vith regard t© rav materials in the forthcoming
decade, the chemicel industry will have %o tend towards a
mor¢ rational. use of products from the economic standepoint.
Aftar the present phase of transition towards the rational
use 0f theése products the optimiszation of production cycles
and the implementation of all forma of energy saving,
chemical products should rsgain their traditional competi-
tiveness in comparison with other products.

In the gsecond half of the 1970s, thers wes a sharp
drop of nearly one third in capital investmenta of the
chemical industry in meny c.aniriee. This was due partly
to the completion of the investmont programmes based on
expectations of higr. ratess of consumption of chemical
products, and partly to %the need tc emsure that profitgbi-

ty conditions wers in keeping with the large financial
Tesources Bade available and rising investaent costs vith
contimning high interest rates in a competitive framework.
3etween 1375=78, investments in the chemical industry in
the various countries, measured in constant United States
dollars showed a real growth of aprroximatsly 11 per cen%,

dowever, investaents in *he chemical industry as a
percentage of total investments in tine maaufacturing




industries, fell sharply from 11.7 per cent to 9.7 per
cent reflecting a drop in investment.

In recent years a large proportion of investaents
in the chemical industry instead of soing into newv plant
went to sectors such as monitoring of the environment, the
upkeep and modernisation of existing plamts or ‘he removal of
bottlenecks so as to permit the maximum utilisation of
éxisting capacity with limited investments.

¥ith resgard to employment, there has been no signi~
ficant ircrease in the chemical sector ag it is very largely
a highly capital intensive field.

The value of world chemical exports in 1380 rose
%0 8 147.4 hillion as againat $ 61.4 billion in 1975 and
$ 22,1 billion in 1970, Thue the annnal average rate of
growth for the period 13795 to 19580 was 19.2 per cent,
which shows an appreciable aslackening as againat the five
year period 1970=T5 (22.6 per cent).y It ghould, nowvever,
Y7s. cbaerved that because of the particularly sharp rise
in priceg over the past five years, these figures do no%
affsct actual trends in the area.

Owving to the creation of over cspacitiss in the
DECD countrigs and the subseguent rationalisation programmes
in recent years, inciluding plant clocaure strategies, restru=-
cturing and re-deployment of the varicus sectors of the
indusgtry; there have been radical changes in the production

1/ The structure and behaviour of enterprises in the
chemical industry and thair 2fZects on the trade
and development of daveloving countriss. UIAC2AD
1979 and Ii¥ Intermatioral Finance Statigtics.

2/ Zconomic Commission for Zurope - Yarket Treads for
Chemical cfroducts 1575-30 amnd prospects *o 1990.
Tols. I & II, Uzited detions, Jev Icrk, 1982 & 1384.
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cogt structure particularly 4in regard %0 the relation
between f{ixed costs and variable cogts.

Jdver 30 per cent of world prcduction of chemicals is
centred in the developed market economy countries, which
account for 70 per cent share of -orld exports. Imports
congtitute roughly 70 per cent 0f apparent consumption of
chemicals in developing countries. Such imports accounted
for almoet 30 per cemt of world trade in thefdhemicals in
1975 and 4if intra-2EC trade ig excluded, the share was
35 per cent during the period 1970 to 1975; as per Table
belowsie

Table-i Y
doprld croducticr and Share of
¥oyrld Irede,
Share o wWorld Saare of Izports Share of ¥orld
Production of %0 apparent Trade in Chemicala.

Cheadeala, songumption,
Developed 90 per Developing 70 per Ceveloved 70 per-

Countries. cent. countries. cent, countries cent.
ceveloping 30 per-
countries. cent.

(X=xclugive o
intra=~ZEC Trade
35 percent).

Many factors have led %0 the comcentration of multi-
rationals in the Chemical Sector. They include cortrol
07eyr tachnology and ite discemination, the large capiltal
investrents required., Iwenty-Ilive enteroprises dominate
tae industry in terms of vwcrld »roduction and trade and
titere has Zeen an accentuaiisnr 0f the larger enterprises
taking over t2e medium chemical enterpriszes in recent
72ars owing %o 2ergers andtake overs.

Ihe chemical industry accounted for 2laost 3 per cent
02 world %trade Zor 1374.% Thers were also significant
cnangea in %the development of trade in chemical orcducts in

« D ‘

1/ Za%termazticpal Finmancial csatiostics, I.i.7.
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comparison wvith trade as a woole. uvhereas.tte period

1370=75 tiese percentage ircreases wers nearly icdeaticel

(22.6 per cent and 22.8 per cent), in the past fivs years

“he amnual rata of zrowth in tre vorld-wide 2xport of

chemical produc3s (19.2 percent) signiricantly exceeded .
the development of trade as 2 whols (18,0 per cent). -
Almoat 10 fold increase inktre price of crude aince 1974 had ’
4 severes impact on the net volume and the profitability

of the induatry. There has deen increasing differenciation

in the product mix and a marked trend towards integration,

Zhe industry's output congiate 3ainly of baaic and
intermediate chemicals which are supplied to other indusge
*ries for further processing and its health is clogely
linked to the prosperity of the agro-industrial sector,

The usgse o chemicals in tks zanufaciuring sector
i3 expaxzding rapidly, as evidensed 3y the uase o plastics
in vehicle manufacturs and iz the manufaciure of building
and construction aaterials.

1he development of the chemical industry in developing
countries as a vhole nas been somewhat smsll in overall
7olume and range. In itsg orizin it was largely confined
%0 the production of salt (for use in pregervation ofhides
and skins and in foodsturfs) and vegesable dyes (for use
in domestic %3x%ila indugtriss). iaw materials were
axported - natural dyea, cinechona sark, organic Zortili-
zers, >hkogphata rock, suipour and oila.
in past uo decades several developing courtrizs
2278 gone iz%o %the manuracture of desic crgaandce azd
inorganic caemicala, 3caz3, devargentad,drugs and HLarmae
cyusticala, Zextillizers axd j»esticides. I3 only a3 small
aumoer particalarly Indiz, China, the .iepuolic 27 Zorea
2ag tnere been 3ignificznt production of dasic drugs/
Snarmaceuticali and agroechemicals and izncdusirizl chemicala.
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Turing the ‘sixtieg and 'seventies, more comprwhensive
manufacturing facilities have bezn established in some

0of the oore industrially advaaced 30CAP countrias and
further processing of indigenous raw material 1is deing
undertake:n in some countries of the asia-Pacific region.
With the aid of imported technology several oil ang
natural gas producing developing countries are currently
angaged in egtablighing chemical plants for the production
9f basic organic chemicals, asthgnol and some 3L their
derivatives.

0f eleoven indugtries in the manufacturing sector,
the chemical industry - including petrolsum, coal, rubber
and plastics - ig, in terms or wvalue and production, the
second st ixportant after metal croducts and non-elactri-
cal machinery. It hes also been one of the mogt dynamic
in th= manulacruriag 3zector and its anrual rate of growth
in relation to that 9f the manufacturing 3ector as a vhols
in the zeriod 1964-1376 wa2s 7.3 per cent versus 4.4 zer
cent in the case of developed market economy countries,
7.2 p6r cent versus $.8 per cext irn the case of developing
countries, and 1C.6 per cent versus 9 jper cent in the
socialist countries of Zasterrn 3urops.

Tha major proportion Jf chemical entaerdrises iz
develoding countries are subsidiaries of enterprises
originatizg in *he developed countries, Import depercdence
applied in rigpect of mos?t chemicals and allied przducts,
including some of t1e basic chemicals and their derirTatives
like drugs, agro-chemicals, dyestufls, plastics and textiles
fibrea. In 1974, the aisian develoring countriecs imported
giznificantly large quantitise of fer%tilizers and desic
inorgapnic chemicels; nine asian countries asmounting for
$ 720 willion o2 import3, Indi=, Mslazyaia, the 3enubdlic
o2 Y{orea, Singapove and 3ri Lanka icported § 164 aillion
3f agnta.tic dyes‘:urfa.u India'a izports o2 far%ilizers

3/ "Commerce™ Zormbay :pecial surplement on Chsaical
Iadusgtry 25 lovembper, 13533 z2zd Iaternational

J4napcial 3%atiatics I.4,.7,
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are 9atizated at aeerly a villion dollars in 1984—85.1/

~org toe develoring countries the mejor exporters
were the Zore indugtrially advenced developing countries,
such as the Repudblic 0f Xcres and India which exported
inorganic ard orginic chemicals, basic plastic materials,
soaps and some pharmacenticals. Irdonesia expcrted basic
chemicals, both organic 2nd inorganie and ursa fertiliser.

rorelgn investoent in the chenical incusiry has also
experiancec the bhighsat rate of growth of any industry
incresasing rom $ 14.1 million 4in 1953 to 8 35.5 miliicn
in 1969 and § 102.3 =1lliom in 1975.

United utates and Zuropesn trans-national corporations
have alsc iovesgted =zore heavily in the chaemicsl indusiry
“Ban in other industries in dzveloping countries. 1In 1976,
sucn affiliates scid in all developing countriss 3 347952
aillion o2 chemical producta, wirich representad 30 per cent
of all saigs by United Siates majority-owvned afZiiiatles
in the manufacturirg sector. Ihe percv..:i2e Were 48 per
cent for Agia and the rar-cast.

Some o tha zore iundustria’ly advianced among the
develoning countrise nave established in recent years
cdomesiic mamufactury, 0T i3 =0re cumpliex cilemiczlis and
in certain cases nave estapbliisked plaats for aoarulacturing
a 3igaiicent proporvion 07 The range o7 chemicals jarti-
cularly in the Eesublic oF Iorea, Chira 2nd Iadia, IThey
2ave aliso et up indigencus dru, arnd zharmzceutical
izduastriag, i 30ze czses aged uponr active ingrediants
o7 doceatic srigin,

1/ iconmomic Times surplement on Pertilisers, _c-:
sJovemper, 1584.

2/ Irana-pational ccrporations iz the Jhirma-
ceutical iadustry 22 cevelosing counsries aad
sTapsepatiozal Corzorationad {n %the :fercviliser
ngéustry, 1582, « UJ,43. cenire on Irzns-nasiornal
corzoratlons, .ew lorm., 1383.
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Daring late 'seventies, a number of oil ard aatural
gas producing and other developing isCal countries vere
in the process of extending their domesetic chemical
industries.

Joint venture arrangementg have been entered into
between foreign enterprisea and local interests (state-
ownsd and or private). Such forsign enterprises supply
plant, %‘echnology and iz scooe instances zaTketing manage—
ment skills and capital. India, Iran, Indonegia, tke
Republic of Xorea, Saudi Arabia, UAZ2 and qatar have placed
contracts for % construction of chemical complexes; the
contracts have been placed with chemical engizeering
eaterprises in developed morket-economy counirisae.

On & regioral bagis the ALRBAIN countries, in the
context of thoir indue*trial complementa*ion achenmes, are
plamming a number of projects in the chemical field,
Theee wzould supply not only domestic and ASEAN markets
Jut 4n sormgbeses, provids especially for exportz. The
oreiects include the expansion of existirg fz2cilitiss or
the in%4roducticn of zewy plants to manunfacture acetylere
tlack (Philic-pine/Thedilsnd verture), polyvircyl chloride
pegte, resirs, melamine, methanol, ni*ric acid, and
agmonium nitrate. ~Flants utilising natural zas are coming
ap in India, Thailand, Pakxistan azd Bangladesh.

World pharmmcenticel »roduction ir volume terms
showed a yeerly zrowth ¢f azcut 10 %0 14 zer cent between
1975=80. Ttia waa a hizher zrcwth rate than Jor the pre-
ceding Zi7% year period. Zharmeceuticals production will
continue to increage Zor at laast the next decade and hall,
also in volume %terms. ~hig ¥will occur decause Or the
g-owta o7 the world'a topulation, the higher proportion of
alderly ;eople {(who tend “o use mo-9 pharmaceusiccls),
i:creaging livins stondards, the 2x%ensisn 2] zezlth zervices




-l b=

ard of pharmaceuticzl suppliy, the discovery of new drvgs

effective against formerly incurable diseases, the iatioe
daction of newer and better drugs with fewer side e:fects.
Internatioral trade in pharmaceuticals is also increasing.

The proportion of goep in the total output of
detergentas continues to aecline as a result of higher
rates of production of synthetic detarge-ts, It is planned
to increase the productionr cZ powiered svap compared o
previous years' in order %0 meet the nev requirements for
synthetic waskbing preparations.

The developmsnt of world pcéticidee rrocuction during
1975=! 380 vas as urderie

Tah

- -
/
I

dorld Pegticiderroaucts L

13795 - Uedea § 55 biliion.
1978 - U.S. $ 8.7.04il1lion.
1380 = T.3. $11.8 tillion,

50 in 4ite recent etudy “agriculiure towards 2000°*
bas estimeted that higher crop yields will provide 60 per
cent 0of additional crovring intengity ard these may be
achiavec by prevention of pre and poet narvegt losses due
to0 damage by insectsz, ‘urgus discases, weeds arnd clorage
which are 2:stizated 2% 20 ser ceat or mcre o The potantial
preducticn,

nore aud 30re specilic cnd rar-ow - specirum pesti-
cides are availapnle 1n %ce world morke. lore 3uress
L2edg t0 he placed om arctecting of small Zzrm/village level
3%tor2g9 37 foodgr2ing, agroe=commoditics and geed3; anrd uge
07 Zumiga%tion at the form level oy usg JY selacted

/

22878 circulated 2% the Iztermasional
gticides corZsrerce neld atv India
Tarnavional Jentre = January-s2oriary, 1384,

o
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bio~degradeabdble pesticides, it should be pogsible to
achieve substantial increase in ylelds and »roduction.
Toere l5 considerabla scope for pest 2pd granular formu-
latione production which can help raise tha production of
pulses and 0il seeds in the countries o0f the Izndian sub=
continent - India, Pakistan, Bangladesh, Sri Ilanka, Nepal,
Bhutan and Maldives.

Thé crops vhich are mogt nsrotected by resticides
are cotton and maize; in the near future soya.sans will
probably take the third place. Intermatioral itrade in
pesticides is also increasing. Zeaticides prices are
increasing steadily by about 6 per cent a year owing to
the increase in price of the chemical intermediates needed
for their production. 3Beczuse 0f strong competition bdetween
pesticide oroducersy and zarket saturation, the prices of
pesticides have moved up 2t a slower rate than thoge of
other chemicsl producta.l/

Consumption of pesticiies in ceveloping =oCaf countyies
¥ill probably reacn an annual increase of 7.8 per ceni. The
zverage cost Or pesticides will incresse from 3 1.57 1b in
1978 %0 $ 3.12 1b Ain 1990 because of zigher raw zaterial
costs znd shizt to a nigher perforze.nce.9

Syntzetic crgernics will probadbly acccunt Zor more
than 90 per cexnt orf jegticice shijments in 198%50. 3he
pesticices procuction of developizng asian/Paciric countries
i3 aainly czaracterized by Jormulatioga. Ihe production of
Jesviciaes nas recently becomeé very expensiie; %he cosls of
development heve greatly lacreased, oSubsiantial production
capacitias 2z7e deen cet uap iu izxia, the Zepublic o Zorea,

J/+apers circulated 2t %the intermeticnal reeticides

Jvznuary~feobruary, 1GE€4.

2/ "Commerce’ gupclament on %tae Chemiczl Incuziry, Zombay -
2€%a fov,, 1983 - r=icl2 by oot X,2, cnrer? anod
o8zl u.de vasind, 2ntitled cesticices iadustry -
sTisrdties and prcarecte.




China and a Pesticide Fertilizer Anthority hag beem set up in
the Philippines. ~Peaticide production in India in 19837-84
wag 58,000 tons and is expected to reach 87,000 toms in
1989=90 and 100,000 tons by 2000.

Chemical industry is highly capital intensive and

is employment generation potantiasl is modest. Many of

the plants in the developing 35CAP region are of dedium/small
size with some large planiva as the investments are very
large. The capacity utilisation infome sub-gectors and
countrice varies from S50-60 to 80 per cent, The share of
world production of finished fertilisers ami pharmacsuticala
production is reflected in Tables > and 4.

TABLE = 3
S o7 world = * £
-] -] - 1 *
q P a3t Pota
ﬁ* gLy ﬁ%ﬁ' gP4=87 1965-86 1384=8%
(Projected) (irojected) (Pro jectad)
dAarket
zconomieg:
Developed. 68.2 40,8 T4.8 48.2 86.1 51.4
Developing. 5.9 19.5 4.1 18.3 0.2 1.7
Sentally
Zbapred
zcopomieg;
Zurope &
3SR, 21.2 27.8 17.6 26.8 30.8 45.3
Aaiao 407 1109 3'5 6.6 8-9 1'5

s/ ?.4.0.
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$ 4 pexr 8 Mil- por Impom sxports “Balanc
ue.n._. sent n.s:..m .

Ceveloped Countrieg

Ha t s¢o :

Jorth imerica. 18,600 22.1 14,700 19.6 1,159 2,150 +391
Western Europe. 27,440 33.0 25,350 33.8 6,822 10,620 +3,798
Othera** 11,970  14.3 12,454 16.6 1,492 418 -1,074
Cent P

Sconomieg:
Sagtern BEarope. 15,360 19.1 12,150 16.2

Total Developed

Countries, ,.370 88,5 £4,65Q 86.2 9,473 13,187 3,714
Developing

countrigg:

ifrica 470 0.6 1,730 2.3

Agias( 4,680 5.6 5,320 7.1

Latin America. 4,400 5.2 3,300 4.4

lozal Reveloping

Couptriegs 9,560 -11.5 10,350 13.8 4,530 602 =3,928
Total World

Marget: 83,530 100.0 75,000 100.0 14,003 13,789

Sources: g/ Unived Jations Industrial Development Urganization (1380)
3looal Study of tioe Pharpaceutical Iadugtry,(ID/6G.331/6)
3/ =CAI? Jo0.509, 28 July 1980, using the *market" as proxy
2or congumption.
g/ Cnised fJaticnme: 19€C Yeerbock of Insernationg] Tzede
Seotigt .
&/ excluding China.

** 4{ncluding Japan, Scuthevn ‘ursgecn Countries and
Jceania.
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Total world fertilizer production in 1981-82 amounted
$0 120.8 nillion torces nutrients N + 22 05 + £ 0 an increasge
0f 56.8 million tonnes over 1968=65. The developir; market
eco.'omies accounted for only 5 per cent of world fertilizer
production in 1368-63. By 1932-83 their share hed more than
doubled to 13.5 percent and it is expected o reach more
than 20 percent for N + 2205 in 1988=-89 but will still de
negligihle for 120. This is because of the limited known
depoaita or potash in the develoving market economies;
2hose in Thailand are not expectad to be exploited by 1988-389
but may be some time shortly %hnreaitcr.1-

The changes in the production share by ecoromic class
and region are influenced by the avallability and coat of
rav matsrials and by chenging fertilizer consumption patterms.
3esides Thai¥and, there are more limited deposits of votash
in Iran, Jordan (Dead Sea Brine) and Laos. Jordau became
a producer of potash in the latter part of 1982, The davelop=
ing countries have account2d for a fraction of one percent
of worlid production.

Tre centrally planned economies share of world potash
production wvas 30 per cent in 1968-69, it rose to 47 per cent
ir 1982-83 but is expected to declize to about 4J percert
in 1988-89. Z2ub'ic ownership >f potash caracity in 1984 vas
about 52 per cent compared with 25 per cemt fifteen years
sarlisey, and this is expected t$o rise to about 68 per cent
by 1988=89., 4ibout 2 per cent was in cooperative ownership
in 15838. Ihe potash industry 4in Jordan is wholly in the
public gsector.

?or phosthate farwilizers %he share o0f the developing
narket economies was about 6 per cent in 1968-=69 and increased
“0 16 per cent in 1982-83 and is expectaed to rise to about

1/ F.4.0.
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21 per cent in 1988-89. IFhoephate tock distribution is
lioited to the develozicg SiCil regicn. Zor nitrogen
fervilizers %he shares of the develoning merket aconumiss in-
creased from 7 to 17 per cent between 1368=63 to 1982.33

and 13 expectedin reach 25 per cent in 1588-89. In nearly
all (the main exception hitherto being India) of the develap=
ing and centrally planned ecoaomies, ammonig caracitiea

are 2ased cn patural gas. In Japan and the 3apuilic sof
Zorea, plaats bssed on axpensive feedstocks - naphtha or
fuel 01l are being either closed or converted to natural
dus Oor liquified petroleum gra.

One third of worldhmmonia capacity was pubdlicly
owvned in 1968-69 and by 1979-8C the share of public owner=
ship had risem t0 54 per cent and 60 per cent in 1984. It
is axpected s increeseto about 65 per cent in 1388-89.

The cuoperative share wvag 4 Jur cent in 1984. In the
developirg market economies arcund ons half of nitfrogen
induatry is in the pubiic sector buti the share of governe
zent ownership verise by country. I Indonesia the Govern-
ment ownership is 100 per cent vhereas it 1s around 60

per cent in lndia,

Chinz:

1o The scale of the chemical industry in 2000 ashould
te/4.5 fold that of 1980 base. Thse general output value
02 conemicel indugtry in 1980 vas 41.1 billion Tuan thenm
the genewral ocutput wvalue of the chemical industry should
be about 185 billion JTuan by the and of the century. Fire
ctemicala axd otaer downstream chemicals will be the
Z:voured gectors in fuiure and the output ratio 2CCO/1980
fcr sulphuric acdd is srojected at 2.7, 4.0 for soda aen,
2.3 2or caustic soda, 2.6 Zor pesticides and 7.4 for fine
chemicalg. The average growth rates would not be lower
“aan 7.8 ner cemt.
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Eorea:

The basic chemicals indugtry is expected t5 develop
at a sgteady pace in ths Hepubliec of Zorea esgpecially in %he
organic basic chemicals sector with subetantial demand
potential reflected in the development trends of the related
industries such as fins chemicala, synthetic resing and
chemical textiles. However, ths prospecta for the inorganic
basic chomical industry are not bright since the chemical
fartiliser industry suffers f{rom excessive production faci-
lities and its bagic chemical demand is not expected to
increase for some time. The rvvised fifth five yezr economic
and social development plan 198486 of K.-ea visualises tbhat
the growth of chsmicals will be actively developed.

Indig;

In the Indian Seventh Five Year Plan (1985=GC) a
larger capacity methanol plamt of 300 tong per day is
proposed as also increaaed napthalans capecity is to be set
up. The approved capacity likely tc zmterizlise in next 5
years is expected %o be more than sufficient %c meet the
requirements o caustic soda. 3alt washeries are projected
ag also calcium Carbide Plante, Carbdon black unitis are also
nroposed ag also the expansgion of $titarinm dicxide,

Alcohol will centinue to remain an important source
for synthesising organic chemicals. There ig no immediate
scope for increasing phenol ariling acetic acid, acetone,
citric acid, sorbistol i oresols production.

3imilarly, there is adequate licensed and production
capacity in rhienalate plagitlcizers, aceotylene black,
formaldehyde and pentaerythritol

Patle of Inte 17 Twadas
20tagh accouxtsg for the largeet share of intermational

trade in fertilizers followed by nitrogen and pnospnate.
Their respectivs share in 1982-87 were 14.4 ziilion sonnes
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of potash, 12.1 million tonnee nitrugen and phosphate

7.1 #illion onnes. 3ince 1968-89, intsrzatiornal trade

in each nutrient bag essentially doubled. Hitroge:r,
hovever, represents the largust share of the developing
market 9concmies, they were 5.5 million tonnes I in 1980-81,
those for potash 5.7 million tonnes 120 and phosphats 3.4
milltion tonnee 2205. Importas of developing countries
declined in 1982~87 and were lessthan two years earlier,
particularly for nitrogen at J.9 million tomnes ¥ and 3.2
million tonnes K,0 and 2.3 million tomnes P,05. The centrally
planned economies exporta have significantly incregsed for
finished fertilizers. 3Zetween 1972-73 and 1977-T8 and
198182 the developing market economies particularly i, +he
developving ESCAP regiomn weye X BajOT market especially for
urea and ammonia sulphmate.

In 1368-69 the developing markst ecdnomies share of
importae was 44 per cent and in 1982-83, however, imporss of
ths developing market economies had risen to nearly 50 per
cent of the world total.

The developing merkets economiss izports, however,
have increased in spite of thelr gains in aiirogen production
to meet the increaasing demand,

Trade in phosphaiae involves producta in toree
different gtages of prodessizg. These are phosphates rock
and intermediates producta suci 2g paogpanonic acid and mono-
agmonium phospnatess the finished furtilisers diammonium
phosphate and triple superephosphate, the ground rock
phosphate wiica cun be applied directly to the soil. The
trend towards increasing processing facilitles of pacsphonic
acid and phosphatic facilities,is expected %o continue with
aore developing couatries becoming producers and exjorters.,
The ma jor asbare of Horocco's rock thogphate in the =Z5C.4P
r9gion went to India and Indoneeia as also of Tuniaia.,
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The Republic of Korea accounted 2or 7 per cenmt of world
trede of ammcnium phospnates in 1982-.83. Jhirna izported
large quantities of amzcninm phosphate and super-phosphates
in 1982-83.

Potash is traded internationally eitlher as straight
potassius chloride, (Muriate of potash) potagsium sulphate
or potassium nitrate or in compound fertilizers., Centrally
planned isia-dorth EKoree, Vietrzam, Chine, Laos, Cambodia
and ¥angolla obtzdirs ite iaporta from the three exporting
regions with the majoy share from North imerics, followed
by dest Earope and then Eaat Europe and USSR,

In Chima, doth import a=d export of chemicsl produs
cts and raw materials ase closely linked to chemical produ-
ction and construction. Imports or chemicals iz China are
meinly mammfactured goods vhile exports are zainly raw
matarials and prizary mammfagtures. The mwmeatum o0f tache
24cal import vill be maiatained in the next 15 years but
*te percentag? aof sof%ware will bYe rmaisgsed year by year.

The Republic o EZorea will continue its stress on
larger e-ports of fine and dasic chemicals as alao India in
the Zaveuth Pive Year Flam (1985=90).

darket conaltiong:

The large and rapid increase in expor$ prices in
1973=74 wasdue %c a combination of mactors. 3ast 3urope and
the Zast Asian regions were affected by drought, oil expors
pricea which rose four=f3old as also sharp rise in phosphats
rock pricss. Ce-eal stocka 5f USA had besn drawn down due
to drought, JSubdsequnently, fertilizer comsampiion began to
lag. In 1974=75 fertilizer congumption Zell Zor vane Zirst
TiZe in pos% world war II ora, 3oth feortilizer vprocuction
arnd cozmsum»ticn again rell in 1981-32 owing to %khe adverse
Jorld 2cszoric conditions. ihe unward trerd in prices
batween 1975-30 wa3 owing %0 increaging costs of raw material
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feed=atocks, labour, inflation and high interest rates.

It is estimated that higher investment and raw material costs
resulted in total production coeta rising from three to

five times from 1970 to 1980 and investment costs alone

rose two to three times between 1970 to 1982. However,
inflationary factors have not very significantly affected
investasnt in production costs since 1982, For nitrogenous
fortilizers based on natural gas, investment related costa
represent the =major coat component. In the case of phosphates
fertiligers the cost of rawv zaterials is zuch more important
than investment costs and in some cases the cost of raw
materials can be aa high as 70 percent of the realisation
price., Countrigs with indigencus gupvlies have a particular
advantage. Costa of producing potash are mainly relatad %o
invegtment and transport.

The calculation of the investment and production
costs only indicates realisation prices for different ferti-
lizer products required to attract investzent in new capaci-
ties in the zore favourable sitas with gocd exiating infra.
struoture or advautage in rav material costa.

Increasing world food production is basic to world
food security. By the year 20C0 agriculturel production
vill need to be inoreased by 60 per cent %o feed the world
population with only marginal improvemants in the diet of
4he developing countries and developing 23CAP region will
acgount for over 50 per cent of global populace., In the
70 study ".igriculture: Towards 2000" it is estimated that
72 per cent of the required increase in productions will
have to come from the intengification of existing agricult e
and 28 per cent from the extension of arable land, Jertili-
zer use has Decome more important %0 crop production in
the developing countriass 0f 3ZuCA2 eince the advent of the
2igh=yielding varieties in midegixties. ertilizers have
been resgponsible Zor over 50 per cent of the iancrease in
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yields since 1965 and they are expected %o account for the
same share of the T2 per cent increase in agriculiurel
production upto 2000 A.D. vhich is to come from higher
yields. rfertilizer consumption is expected %o increase
froms around 30 million tomnes in 1980 to over 100 million
tomnes . & 22054»20 in 2000. The developing ESCAP region
wvill account for the largest share of the estimated increase.
Half the fertiliszers will be used on crreals, about & sixth
on oil crops and lssser amgunts on sugar, fibree, fruits,
vegetadlss, pulses and roots., TFertiliger consumption will,
have t0 increase by over 80 per cent in developing E3CAP
region by 2000 if the food produation is to be doubled.
This amounts to a nesarly two fald increase in their fertili-
ger use cver the next !5 years,

Very substansial investasnts are envisaged in the
drugs and pharsmgeutical sectors to cope up wvith the anti-
cipated demand requirements in next decade and a half, 1In
the dagic chemicals sectors, the expansion will de on a
more modest scals.

? ->o - :

Forecagta of world and regiomal fertilizer supply
and demand have been mads by an ZAQ/YXIDO/¥orld Sank Yorking
Groupe on fertiliszers since 1975. Supply forecast tajges
into account capacity utilisation mates of existing and
planned new plants, losses, stock changes and none.fsrtilizer
useg. <he demand forecastes takss into consideration the
absorption capacity of farmwers and countriae as influenced
by ecomomic and physical factors. The 1988-89 forecasts
indicate %hat there will be a small global deficsit for
nisrogen after a near balanced situation in 1937-88 and
surpluses in <“wo preceding years. The deficit o7 the
developing 28C4AP countries became lsss due %0 increasing
capacity iz *he SUCAF region growing faster than demand.
Zavelormenia in centrally plarmed Aaia will de aizilar,
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The outlook forthe other mutrients is far more
favourahble than for z=itrogen. In 1988.89 it is expected
that there will be a comfortabls world phosphates sar»lus
but will remain deficit in developing =5CAP regionm and
centrally planned Asian countries. The world supply posi-
tion for Potash i8 also expected to be comfortable. The
developing ESCAP region and the centrally plammed isia will
be deficit. The nitrogen export market will bde increasingly
dominated by USSE. Altbhough ths developing countriss will
increaase their capscitiss $0 produce fertiliger nitrogen
‘and phosphate, there vill still be nsed for iaports or the
nutrients as well as ‘or Potash. The population in the
BCAP region for 2000 is projected at over J bdillion congti-
tuting over 50 per cent of global population and to meet the
UeNeI.D. 0. target of 25 per cent and ¥,5.0, target of Health
for all a asjor increases in demand and supply may le
anticipated in the chenicals industrial sector.

hod | £0 w_capac ]

An indication of what investment in new supply capacity
wvill be required in the nexs two years can be obtained by
projecting the demand growth ratse derived from the demard
Zorecagta, T2 keep the suprnly of nitrogenous Jortiligers
in bdalance wiih the projected demand betwaen 193889 arxd
1998=94 and replace wcra out plants would require 60 new
agmonia plants and 2associztad facilities %0 manufacturs
2irished fertiliger such 2@ urea. The %total cost would
be about $ 17 %o 18 b1llion based on 1COC *onnes a day
ammonia nlant; depending on it3s dowvn stre=m and distzribution
intragtructure to g=t tho fertilizer into farwers hards
g¢ould cost aqually as suche.

?or phoephatic fertilizers the pro jecticns indi-
cate that a total o0f about 35 rew Or replacesent planta of
10CO tonnes a day 2205 capacity would be nseded over 2 five
7ear periocd aggresating a %otal cost 02 $8 % 8 39 ovillion
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exclnding the dowa strecn parketing infrastructure and %o
keep the potash supply {n bal.nce with the projected demand
would recuire opening of several neuw mines and downstreanm
pmarketing asystem.

The capacity utilisation varise fromS0 to 80 per cent
1n the variousg sub=eectors of the industry and also in
countries. The size of establishment in zany o the develop=
ing E5CAP countries igmedium/large more particularly in the
fertil4zer/pesticides/pharmacentical sector and Soth large,
medinm and ssell in the oixganic and inorganic gectors,. There
are also ssall pharmaceutical producers sostly engaged in
forsulations.

In regard to the various chemical sub-eectors the
seventh five year plan projections in case of India are still
being finaliged as also the development plan estimates for
+he aspublic or Zorea beyond 1 984-86, and similarly for China,
Indonssia, Pakistan, Sri Lanka, Bangladesh, Thailand and the
Philippines.
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3agjc Problemg and Issue -

Strategic and Policy issues related to industrial
development, particularly the development of the
chemiceael sector, are toc be discussed and analysed
in thias Chapter with empbasis on the following:

20140y issues related to import substitution,
export promotion, forward and backwsrd linkages, vertical
and horizontal integratiorn, specialigation, diversifi-
cation, foreign investment arzd regional cewperation.

¥any of the dewveloping ZCAP countries initiated
policies of import sudstiitution for the developmemt of the
cnemical sector, to save foreiga excihenge oa imports and to
cTeats 2Ore enmployment avemues turcugh valie added oparations.
Javeral of %taex have zade a starh wita ixportiag the basic
ray materials and iotarmediatasg and are engaged in lorzula~
si0ns, packagiag o drugs and pharmeceuiicala; in tis case
02 Zartilisers asny o2 Them skve wade a star$ with an accent
on gramuiation. Jimilarly, in the cace 03P pesticideg the
bagis maleriali are beling importad from the Jdeveloped
sountrise in many 07 the developing Z.Ca? countries. Iadis
also went in for mmesive .opors substiiution drive follow-
ing the Tunning ocut of the large sterling balances built
up during World Yar II by 1956 end, Ieveral <housand
Zoreign collaboration 2greemants wvere 2ntazed into for
technology trensfer arnd in some cages for equity participas
tion. <imilarly, the 3epudlic 32 XLorea started with imporst
snbetituiioz policias in the 'six%ies in ita first two
?i7e year plans and moved over’?tho axport promotion in
subgequent nlans.

iz the case 07 baaic heavy orgzanic chemicals,
nmethanol, panenocl, acetone, oased on othyl alcohol and
izorgenic chemicula, cauatic goda, 8cda aash, scme oY the




«30=

larger countries like India, the Republic of Korea, China,
fakistan, Indonesia and Iran set up indigenous capacities.
During 1957 to ‘'seventiees and ‘'eighties many foreign
¢ollaboraticng were entaered into with the leading ckemical
manufacturers of the developed countries.

The Zepublic of Zsorea and lately Indiag and Indonesia
havealso embaried upon policies of export promotion having ge-
nerated surplug producticn capaciiigs in the varicus sube
gec rs of the chemical indugtries and to earn much needed
foreiga sxchange, 206 depublic o Xorea lLag teen partie
cularly pursuing the policy 02 Ixport promotion in a very
significent mamer and hagbeen able %o sensrate large exporss
of variuus orgenic and inorsapic chemicals ag alse drugs and
phazmaceuticals. Ia Indiza, the export of the cmerical
sector which inclundeg plagtizss=, soaps and dstergents hag
4cackeé JSCO million rupees or & 25C millicn dollars in
1033, Indozesin alas tas been experting mitregen fertili.
2ers vhilg it irperta ozher two dypes of Zertillisers.

“hsre is now incrsaging streaes cn o=port premoiion in the
10re develcged SCAr couxiriesg arnd both Caira and Irxdia
&#r6 81pC moTing in this directicz.

The Iszland econocaiee of Singnpore a2nd dongkong are
alsc largely export oriented even though they have only a
small chemical sector, cwing %o their limited domestic
sarket and small population. .s these more developed 33CA2
countries nave developed %the skillas and have the recessary
raw material baee and comparatively lower wage costs, *they
are now venturing forth in tie export cector in a more
vigoroua vay. ‘he production base has also grown which
allows for export surpluses. [his hag rssulted in the
3pif+% Zrom import substitution to export vromotion. 4s
tne DO3CD countries labour cogta d1ave soared in receant years,
there 1a a perceptible chift <cwards sanufaciture oY tradie
tional chemica.s in the nevly iadustrializing countries
aad wvencasion 27 thesa areas by <ite LD.LCD coucntrizs wno are
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increaaingly moving up to high value added chemical speciali-
ties. The moye developed ESTAP ccuntriea are diversifying
their production Zuge in the light 97 these zlobel shifta
and are incressirg their ocutput and product specialisation.

Although the exports of chemical products from India
have not reached very high levels oving %o dis_economiass of
scales and the tough intsrmational cowmpetitior, in coming
Jears *these are reascpable prospsceis for resource=rich
countriss entering the export Iield in a digzgsr way. The
Repvadlic >¢ Koreea has made an impressive gtart in fine and
dagic cbe=icals and Indonesia heclas fairly gcaod prospects
in the fertiliser expor: fisld, Chins is 3ls0 emerzing as a
large potential fine chemicals exvortsr, Jther daveloning
BICAP countries - ihailesnd. Hdalaysis, Philiprines, Bargladesh,d
Jri Lanka have deen foll>ving the policieg of i=port substitue
tion with a viaw %0 attaining increasing selfeguf:iciency 4in
the varicuag sub=gectorse.

L8 Orgtuic aad iaorgenic sectors ol the czemical
incdustsy have Sota Yorwaxd and sacxwaru indusirial iinkiges
a8 45 i o calalytic induesry reedicog namy of the otasy AOUDe
streas indussriae liks axtilee, loeesher, cement, japer,
ruboer, painte, printing inks, synthetic andéane@ade Iibres
and petrocnemicala. Also A% has very close iinkoges through
fartilisers and pesticides vith the agricultural sector aad
continnes t0 play a very significent role in cany o tie
developing 3uCAP countries. Iesides, the chemicul indusiry
i8 7ery cloeely linxed with The healin sector %arcugh 1rugs
and pharmaceutiocals. '

The chemical industry beicg 2 highly canital intensive
sector as in the nors developed develoving .. arf ccurtriss
1ides the depublic o7 Zoree, Liing and izdia, aung lad 29
vertical and borizontal iategration as Tany o7 e large
3cale units Khav9 39Ug2tT ¢ 3a83urd Ltcemselres 3l re ularmy
Ja%3ziel gunzlies as alao achde7ing 2otidal lcovela 7 orcdus
ction and ecoromiady 37 3Cuif.e ST i S22 zmzllur develoding
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ESCAP countries the vertical and horizontal intagration hase
not yet taken place in g0 si.nificant a measure. Lowever,
there are good prospecta for such integration taking place
with irncreasing regional and sub-regional trade and economic
cooperation as algo greater complementation in the regional
groupings like ASBAN agpnd 34HC. 3ome of the large multi-
nationals from the developed countries are alsc attempting

%0 move increasingly into chemical specialities and locats
their traditiona) chemical sectors in the developing countries
of the S3CAP region., In Malayaia and Thailand, foreior
subsidiaries of trans-nationals were producing drugs and
pharmaceuticals of the value of ¢ 18 million and $§ 65 miliion
1n 1981. &

By 1982, the plantas in vhich trans-national corporations
have invOetod capital will represent some 16 per cent for
ammonis and 7 per cent for high analysis phogphates of total
capacities in developing countries. 4aHDCO, ICI, Agrichenm,
"Chevron and Standard 01l have gset up plantas in India. There
i3 a growing trend towards trans-=pational corporation minority
equity particiraticn and in pre-investment studies, plant
designs and engineering, plant construction and initial opera~
tions. In several caases turn~-key constiuctlon responsibilities
vere undertaken using process tachnologies.

dany of the developing ZSCAP countiries are making
efforts %0 achieve specialisation intarious sub-cectors where
they have ready availability of the natural resource inputa.
Some of them are specialising in fertilisers and pesticides
manufacture bagsed on their large 0il and natural gas resources
more particularly in Iran, Indoneeiz, Halayeia, Thailand,
Pakiatan, Bang.adeseh and Irndia. Large fertilizer complaxes
are coming up /.n these countries based cn the zatural zas
220d-gtock.

1/, 3. Canrre on Irans-idational Corps, -ew York, 1983.

lrans-national Corps in tne pkharmaceutical Industry
02 Develoving cou.irieés - a -achnical Japer, Fage.iM.
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Countries with large domestic markeis like Irndia,
the hepublic of Xorea and China nave greatly diversified their
chemical industrial base. Of the developing 35CAP courtries,
India perhaps bae the most diversifisd chomical industry.
The Bepublic of Eorea has a2lso achleved 5 very high degree
of diversification as it hag a vary strong export orientation.
Over tae years, Indonesia will also be able to diversify its
chemiczl indusirial base as it has a large domestic markaet %o
catsr to and hag ambitiousg Jeplita IV programmes and projects
that it hopes to cumplete in the late 'eighties, Pakiatan
and Bangladesh may also be expected to achieve greater degree
0f diversification in the coming years with their large
domestis populaco.l/ If ¢the economic groupings ars able to
achieve higher ratss of complesentation in the coming 7ears
there could be greater diversification in the A5ZAY and the
S34aRC regions.

There has been considerable foreign invegtment in the
chw.cal sector in the developing ZSCAP countries as the
industry is very higaly capital intenmsive and also requires
sophigticated technology which is largely provided by <%he
sulti-national corporations. Iz Ilandia large malti-natioral
corporations have set up drugs and pharmaceuticalsg plante
liks Bayer, Hocheat, BiSP, Glaxo Ladberatories, PFIZER,
Monsanto, ¥_rmer Sindustan and others. The Imperial Chemiczl
and 2xplosives -7 U.Z, have set up large fertilizer vlants.
Many of the large domestic chemical zannfacturers in India
have had both equiiy and technicalesllaboration agreements
in the last “hree decades and the chemical industry accounts
2:r %he largest foreign investment in the country of well
over a bdillion dollars. Trans-nationals %otal sales in
India. 1a 1979 amounted to $ 604 million.d/

1/ Trans-dational Corporeticna in the Fertilizer
Izdustry, v.J. Centre on Trang-dational Corzora=
%ion, Jew York, 13582,

2/ Source U,4.C.1.C., lUew Tork.
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Cynamid, Boots, 5. Merck, May & Baker, Sandog,
Cibe=iaigy, Parkes-Devis, Johnson % Johnsom, Hoche, Burroughs,
Yellcome, AbbOt:,laboratories, Smith Xlinsg & French, Bristol-
#Ayers (C.S), Tumex, Glaxo, ¥darner, Lambert and others have
get up joint ventures in Malayaia, PfIZER, Hochest & 3ayer,
Seerle, Thons-Faulence, have large plants in the Aspublic
of Korea, T.N.C's joint ventures accounted for $ {5 milliom
sutput of dulk drugs and exports in 1980 and $ 6.8 milliom
o2 finished drugs exports in the 3Zespnblic of Zoree, Hercke
Sherp & Dohme, Dumex, Depitit, Glaxo, Hochest, ¥Warner,
Abbott, Znelig & Scharing have Jjoint ventures in Thailand.

In recent years the foreign exchange regulation ot
in Irdia has no doubt tended to maks some of thege mulii-
national companies o reduce their equity holdings to 40 per
cent or ac. bat most of them have managed $0 keep control of
%heir operations by wide dispersal of the remaining shares
holdings., Similarly, subetantial foreign investments have
taken place in Pakistan, Malaysiaz, Thalland, Indomssgia,
the 3spublic of Kores and zhilippines in the chemicel sector.

Raegional and suberegicnal cocperation has nade a ztart
and a promising beginning in the BLCAP region and there is
increaging consciouanmas on the part 0F policy planners,
merchants and industrialista to explore zreater avenues of
economic and technical cooperation. The prolonged recession
during 1980=82 in the developed countries tas further
strengthensd the sinews Zor greater regional cooperstion.
duch more neeas %3 ve done %0 {oster cloeer linka and overw
come the attitudinal burriers and the information gaps
exiating vetween the varioug developing SUC4P countries in
regard %0 the capabilities thnat %they nave achisved in
dil2er=nt subweectors in recent yjears. 3Seriocus effor<s are
already 2700% %0 promote greater sub-regional cooperation
i3 SadCeladia, 2akistan, Sengladesh, Sri lLanka, Jepal,

Y/ Source U.3.C.7.C,, Zew Tork.




~—

-35=

.Bhutan and daldiveg apnd a number of study pro jects have deen
comigsioned ir the varicus oeetings of the foreiga Trade
Ministers of these countries. A recert meeting at the foreigm
Secretariag lavel o7 these countries at Mahe (Haldives) has
made a promiging start. Jimilarly; wany complsmentation
progz=ames are on the envil and progressing in the AsEAd
sus-region,- There hams alsc been scone initiative latsly

for increased 3secino-economic cooparation between Iran,
Pakistan aad Zurksy.

b) Iegcnnolosical lggueg related 39 eg o 2
unged, degree of adaptatjion, techpologlcal back-up gerviceg,
regearch activities and gpplied regearch, desjsn, congirye
Stions local mapuiagturing of ecuippentg 9%g.

¥Xach of the sophisticated technology has nad to be
imported in the developing ESCAP countries who have bean
late startars in the growth and development of the various
sudbmgectors of tre chemical industry. Much ~“ the develop—
aent hag taken plags since the'fifties and muse particalarly
ir the lagt 25 years. A very largs number of %echnical
cooveratian arrangements have beenr negotiated and the melti-
national corporations have tanded ta provide the technology
recuired for the varivus cLemical subeeectors. Tuwenty-five
leading chemical aulti-nationals dominate the world market
ag per chemical and fertiliser irdustiry data.U

Host of ths develoving couniries have had recourse
to technology import ard some of them aave over the years
beer learning quickly %o impors %echnology izcreaaingly ia
the umpackaged Zorm..

70 start witih zany 0f the developing countriee had
%40 accept “he technolagy on the terms offered by the developed
counsries axd in recent yeoars the U,J, Centre on <rang=
Jational CorporationgiCTAD and other intarmatioral 2geancias
have been conducting prosgrazmes and 2ducatiag <he policy

1/3oyrgee: The 'iconomist Londom, 7 aspril, 1979 and 8 Hay,
1976 quoting Chemiczl Inaigh<.
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Planners in the areas of technology tranafer vith a view

to improving their negotiating skills. The technological
issues have also been closgely inter-linked $o royalties and
patternas of development in the developed countries.

The type of technology used in most of the developed
SS5CAP countriss is not always the most advanced., Moat of
the technology imported is around 5 years old by the time
it i3 sade available %o thes developing countries and it
takes a ninipum ¢f 2 to J years befecre the plants using
this technology come into full Jperation. The technology
gap, %Sherefore, i3 roughly of the order of 5 to 7 years on
an awrugo.-u Moreover, the most advanced ‘technologies may
al3o require the setiting up of very large plantas which are
highly automated and very capital intensive which are unasuite
ad to developing country zseds. Many of tae developing
B3CAP countries are in need of medium and small scalse
planta which can catar to thely domestic needs and are
within their limited capital resourcss and can help generats
employment opportunities. OSmaller countries lika Malaysia,
Sri Lanka, Hepal, 3hutan, Maldives, Papua Nev Ciinea and
«ith small populations requirs medium/emsil scale plants
48 they arv anxious 30 duild up domeastic capadilitiss through
tarif? protection.

I% has been observed that in some cases the technoluigy
exported to some of the developing countriss hag become
scmewiat ocutdated Jr obsoleta in the more developed and
sopaigticated countriss. Many 22 tke developing countriac
of the :BCAP region have not developed the necsssary research
and development bemse %o graft their own technologies owing
%0 financial constrainte and lack of technical manpower
skilla. <hey hav® enj-raly depended on the imported techno-
logies made availabdle %0 them, In the coming years, countrieas
liks The Repudblic 92 Xorea, China ard India which have
developed an ddd base z2nd mors appropriate type of techmnology

1/ Souzee: U.I.C.T,C,, Jew York.
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suitaed to the developing 35CAP countries may be able to
ahare their experiences and expertise with other gister
netionsg.

Zhe degree of adaptation of the technology has deen
largely conditioned by the s&D base, skilled manpower and
infrastructural support wvhich has largely been forthcoming
t{n the -depublic of Korea, China and India. Starting from
aamall number of chemists, chemical enginsers, pharmacists,
scientisgts, technologiste and managerial personnel in the
early 'fifties, India has been able to dew lop the third
largeat pool o educated askills in the world and perhaps
the largest in the developing =CaAP region. It bag in
last three decadeg developed many institutions of excellence
Zor the training of personnel in these fieldsg and some
efforts have been made to adapt tae tschnology imported
during the mid-50s and '60s to suit the Indian requirements.
in recénx years some of the national laboratories set up by
she Council of Scisntific and Indusirisal Heeearch have algo
heen collabocrating wvitia the chemical industiry manufacturers
in the adaptation of the varicue technologles and in basic
regéarcon programres snd projects.

The Republic of Zores has also been able %o develop
the axpertise and ekills for the adaptation of the various
technologies used in the chemiczl sub-sectors, This aspect
is very 3ignificant as the degree of obsolescence in the
chemical induatry is fairly high and wholesale imports of
advanced %teciaroclogies i3 not best suited to the genius and
requirements °f many oZ the smaller developing 3Scalp
coun sries,

I3 foster —esteradzptaltican for tachnology transfer,
it mazy “e desirable and perksps ascessary %0 atart regional
irzgtitations and gtrengthen the Z2CAP transfer of technology
cantre at Zangalore, ag al3d t:2 aeiz2n and other Irgtitutes
32 Tecznology in Sandurg, zangkok, izdaia, the Zhilippinss,
the depudblic o2 Zorea 2nd China.




The Technological bdack up servicee for project design
and implsmentations were initially provided dy the multi-
nationals and trhe mannfacturers of chemical plants and equip=
ment from the dev=loped countries but over the years geveral
of the large developing countwiss like the Republic of Korea
and India have beex able to develop indigenous technelogical
back up as=vices tender preparation, pre-invegtaent,
feaaibility studisg, market analysis and selection of contrae
ctors, pro jact planrcing, personnel training, supervising,
construction and commissioning, The pature of contraatual
arrangementg for project izsplementetion, tranafer of process
tachnolsgy, detailed plant engineering diffsrs in various
developing countriegs. In the smaller developing countries,
the technclogical back ap services are still manned largely
by expatriate psrsons. Here alsc the need for training of
the requisite persommel for the back up sales services and
promoticn is very much necessary in order tc develop the
logal akillis and the aporopriate ethos for the mainterance
ard ap-ksep of the imported equipment and technelogy.

The recent 3UCAP meetings of the Ainiaters both at
3angkok and Tokyo have emphasised the theme (tachnology for
developaent). 3Zo%th Jepan and India have offered to share
theii technological skills and expasrisnce and expertise vith
the other dsveloping countriss of the ESCas region. The
Hepublic of Zorea alse can provide atrcecng support and with
tze pooling of the regources it zay be possible to initiate
ceaningful programmes o strensthen the technological/Tamifa-
cturing capabilities in the region.

Sreater efforts may be nscessary in the more developed
0f the deve_.oping couatries Zor further develonment of design
aad apgineering capabilities in procesa ixzdusiries, parti-
cularly omzaic and inorganic chemicala, f2rtiligsers and
2s%icildes ard for greater acsorpticn and development of
roC333 INCW-a0¥ taxough i-cressed research and devrelooment,
3 the 2iald of tesic regearch the record of the developing

el

Z5Cul countries 148 so far Le:. ratrer guite modest.

g

¥
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Sven in countries liks India only the more enlightened
and large chesmical mannfacturers have 3et up their indigenous
research and development wings and provided them the necessary
finencial and technical support. The percentage of axpendi-
ture devoted %o fundamental and apolied research nas revmained
emell ard =ven in India has been estimated at 0 to 90 million
ruress arnually.

In the dsvelored industrial courtries researci acti-
vities account for sizesble expenditures spread ower seversal
years before the stage o0f applisd research i3 ushered in.
There is need for control of the cost amd restrictions on
technology transfer arrangementsg between subsidiaries and
parent companies and stipulations that some R&D facilitiee
be estahlished in the most developing countries and their
regults made available to domsstic ;rcducers at rezgonabla
cogte In many of the developing countries the pursuit of’
short-term and izmediate gaing has inhibited ke necessary
expexiiture ocutlay on basic and applied researcih. The
consciouaneas 1s, however, increasgingly dawning on the
industry that much more effort and zonsy nseds to be devoted
%o resgearch if the industry nas to acliowve a hizher degree
of zell-relieonce 2nd indigenous capadbiliiy. IThe research
expenditure in the saaller developing countries is atill
at modest levels,

Perhape the pooling of the resdarch axperiance
amongat the countries 5f she suberegions and backed up; by <he
sOvernmants, educational and research ingtituitions and
irdustry would hel) %0 daild up and widen the necessary
re3earch Dase and czzability without which <h2 induatry
¥ill »emein dependent o <23 davelored izdwsitrial couaniries,
in 2 larg: assgure. -8 Jprortualisies Ior sacanclogical
cocr2reiion vetween jev2loniag country institutions azd

“2TeTizos in dagisn 2zrnoineerizg ind JIr0OCE8S 1ROW-advW ased
%) hYe Ftrengttendd and Jurtier daveloped as far o8 pcasidie
%G actziasve egelfer:liaices in %a:anology and promoting Ireater
vacano-4economic coopeération.
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In the pharmaceutical fileld it has been observed
that sometimes it tzakea 5 to 10 years for a drug %o be
resesrcted axd developed and it cocsts milliors o dollars
Seiore it is commercially sxplceitad.

Such large tize consuming regesrch programmes ard
projects cannot be taken up singly 4y small developizg
countriss vhe alsc auffewy from the recegsary lack of scisnti-
fic skills and well-equipred laboratory gaps. These could
perhape be taken up on a sabe-regional basis. TVery sahstan
tial research affcr®t haa gons into snurgy saving technolom
&i3s for tha various chamical esubegecicrs mors particalarly
ia the last 10 years. The importanca of regearch camnot
be over-eubhasised |f the region has to attain ths develope
mental targeta of the third developmeant decade of the United
Jations and the Lima target of TWIDU by the turm of ithe
cenfury and the ¥V.H.J. target ‘'Heslth for All' by 20C0 4.D.

in regard to desizn, conatruction and local asmMi-
facture of capital equipment etc., only the more dsesveloped
07 the developing countries in the BCa? region like %he
Republic of Korea, China and India have made azubsgtantial
headway.

Little over twu decadea ago %te fertiliszer Corporation
o India, vindsi and the Fertiliser and Chemical, Travancore
and Zpgineers Indiaz set up planning and development divisions
30 drav up the degigna for the nev fertiliser planta to bse
78% up in varicas States of India. In the last decade aseveral
large engineering and consulting firms hAave come up in India
%0 prepare and draw up the detailed designs, specilications,
gcredule of suantities for the conetruction 597 zhe vlants and
a fair measure of indigenous capebility ras been buillt up in
“his recard, A tromisipns sestart has alzo Deen made for b9
1sc2l memmfacture of cany 2f the tlzats ard 2 uirmers
reanired o7 %he cettizg Tp °7 new chamiczl zlants o3 also
£~ %nedir axmansica a2nd diversi2icatim,.
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3imilarly, the Republic of Eorea has developed
aigh capabilities in this field and an incressing measure
ofself-gufiiciency has been attained in these areas. China
hags built up a lot of amall and medinm sized and mini-
fortilizer plants. EHowvever, the smaller developing RSCAP
countriss have not yet made such a significent headway in
the design, construction and sanufacgture of capital equip-
ment needed.,

Anginesering and consultancy services have also come
up to an incresging extsnt in Fhilippines, Pakistan and are
1ikely to be forthcoming in Indonesia in the foreseeabdls _
future. Considerable amcunt of experience has been gained
in the exmonution of large construction projects by the
Aepublic 3f Xorea and India in the Gulf countries where
consgiderable expansion and setting up of chemical and petro=
chemical planta has been taking place in the past few years.

Thus far tkhe sophiasticated designs and capital
equipment have been mainly supplied by the developed count-
riea but the experience of the Rapubdlic of Korea, Philippines,
Pakistan and India could well be put %o use for greatesr
techno=economic cooperation in the (4P region. The
development 0f strong engineering industrial base both in
the Rspublic of Xorea, China and India in the paat two
decades has the sinsws %0 provide mich o0f the equipment
and plant required for the chemical plante of the appropriats
size nseded by many of the small and medium siged countriss.

-,

c) ove nt o ducation, ¢ s

In the oarly poet-war years i.e. from %the aide
fortiea %o early 'fifties wnen many of tie developing
ZSCAP countriss were jugt recovering from the revages of
4ar, occupation and colonial domination, the development
of akills, education, *raining Zor industrial develovment
wayu at a very 3arly astage. Llealucation pattera in xzany
32 %te developing 35SCAP countries was largely focussed in
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the areas of humanities, lawv and iiinra.l arta. There were
very fev institutions caterimg to the development of tech-
nical skills and more particularly in the fields of chemical
enginsering, basic scisnces, pharmacy and management. The
infragtructural facilities exiasting for the development of
such skil > and manpower in the region vere extremely
limited.

Initially, many promising students from the develop=
ipg countries vere sent adbroad for advanced training,
research, technical and mansgement education and later various
ingtitutions were set up to provide the necessary educa-
tion, training and ekill developiung facm‘:ua; and scisnti.
fic laboratories came up in the dewveloping countrisa.

in Ipdig various institutions of technologsy with
foreign collaboration came up inm Bombay, Delhi, ¥4adras,
Kanpur, Kharagpar and 7ilani and during the paat twenty-five
Jears a very substancial mumber of highly qualifisd personnsl
have deen trainmi in the various chemical enginsering,
process dosign and related fields at Benaras and these
Institutes.

In the Republic of Zorea also a large number of
students vere gsent to United Statse for initial training; and
in the last 20 years many of these have been irained in
their own institutions. ?Iakistan also has developed its
ownr technical/management instituticns and similar ingtitue
tions have come up in Bandung in Indonesia, *he Jdeian
‘Institute of Technology at Zangkok aand other institutionsg in
the rhilippinee, Halaysia, iran, Sri Lanka and Zangladesh.
PTestigicus Management Inatitutas have also coms up in India,
Fhilippines, 3ingapore, Malaysia and also in Indoneesia,
Pakistan, Thailand and 3angladesi.

The C4? region today is much more favoursbly placed
in terms 37 educated manpower and in the development oY
skills, ecucation and Sraining. Ihe smallar developing
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countrie¢s like depal, Zhutan, ¥aldives, ifghanistapn, Fapua
dew Guinea znd Souta Pacific Island countries like F1iji,
Solomon islands nsed to atrengthen and sstablish the
neceasary infrastructure for chemical enginsering, technical
ard management education,

Both India anl the Hepublic of Korea are novw well
placed to share their own technical educestional trainirg
and manegement expertise and facilities with other develop-
ing countries in the field of human rescurces development
and Zor the =2ettinsg up of chemical %technology and management
institutes to impart edncation, training and post-experience
FProgrexnces. 48 1t 3ay not be poseible for sany of the smaller
developing B23CAP countries %o set up large centres of
exgellence in tie field of development of skills, education
and traiping it pay be advisable to set up such centres on
a suberegional and regional basis. 4 degimning could
perhaps be masde in the AJEAN and the S4RC regions besides
the Republic of Korss and Chini.

The develorment 0f the requisites know how i3 a ajine-
qua-non for the eflicient operation and msintenance of
chemical plants and equipment., 5Sven in Indiag the masintenance
0f the chemical plants can be considerably improved.

Adequate manpoier could be developed within the 80s
to fill %he gaps in education, training, research and
development t0 meet the requirementa oI the chemical industry
in %he mid-eighties and the decade of 'nineties.

djy Ipfrestructura)] developeepnt, 3enaserigzl z-oblama,
orz < roatructure ol £
an 23 (4 stitus riciency control.

The infrastructursl bage in many o0 tze developing
countries from mid_Zforties onwards *ill recent ¢izes has
been gZradually developirg. Jver 200,000 villages o over
2alf a z=illior 4in India nave been elactrilied., Ihe power
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generation has iocreaged tanfold and the rate of literacy

has increassed = thre=erfold rotwithstanding the doubling of
%he population in last three and 23 half decades. In Pakistan
Sri Lanka and 3angladesk also significant advances have been
made in the infrastructure and the rate of litsracy in dboth
Pakigtan and Bangladegh has more than doubled. while in

Sri Lenka it has reached near universal adult literscy levels.
In the South-Bast iajan countries there have been sgignificent
advances in infragtructural gSrowth particularly in the urban
and metropolitan areas. In China signi::cent grovth is deing
ushered/vith the nevsodernisations. Even in Indis, Pakistan,
Sri Lenka and 3eng'sZ.gh, which had a ressonadbly well develope
ed infrastructure on the morrov of independence infraatru-
ctural lags continue to exist in the areasn of power generation

and transmigsion, road met-work and supply 0f adequata drinking
watey Sospite advances. ‘

The railwey aystem was in need of rehabilitaticon
aftsr the long years of depression and World Were-ll in India,
rakistan and Bangladesh. In India in the past thirty years
significant advances have been made in strengthening the
infrastracture for induatrial development although mich
mors remzins to be done. Some of ibe important rail {tracks
1ave deen doubled. This has helped to increase industrial
yroduction fiveefold in last 35 years aas also a trebling of
the food production from 50 to over 150 million tcms. A large
number of industrial estates have been set up with infra.
structural facilities. The porisg are deing modar-niged for
containerisation, expanded and nevw ports have come up.

an @IZort 1s being made %0 diasperse the various sab-
sectors ot the chemicel iadustry 2-om the large metrovolitan
centres %0 %the mre backward regiona in the up=country and
ralatively urder developed areag bdut tos lack of infragtirue
¢cture in these areas has been gloving down tnis process.
1% 13 hoped %hat b5y the 'eizhties erd,powver and dotable
yater supnrlies will be =2ade largely available %0 tn2e entire
country-eide. Iy the 'nineties even %the remote areas will




be connected by alle-weather rvads Ior faster induatrial
development.

In Indonesia alsc great advanceghave been made in
the area of infrastructural growtl and a massive programme
for trans-aigration of the populace from Java to the other
outer lalands like Sumatra, Kalimantan, Celebas, Irian and
‘!ngrﬁis under way. Infrastructural developments in Sumatrs
have ,?é'gn-id.rable progress though much more® remains to be
dons in the outeyr lalands. ZXallway transport in Indonssia
has not aade much apectacular headway but road transpors
has made significant advancee in Jave as also along ks

coast in Sumatra.

Considerable Ainfrastructural developmens has also
taken place in the Fhilippinee vhich suffered geverwly
in Vorld War-Ii., Philippines deing a archipelsgo of a
very large zumber of lslands kag logistisc iransport probleas,
for ite industrial development in the Sinterland. In ihe
meiropolitan Manila area there have deen aignificant infrae
atructurzl developments.

In Nalayasia a fine network of roads has come ap
linking the countyy-side and induatrisl areas have developed
around Zuala lumpur and Penang and nsw harbours have come up.
There bave deen gignificant advances in the field of educa=
tion even though thousands of Halaysian students study abroad
in Auatralis, the U.X., U, 3.4, and lately in Japan. ZRapid
ssrides have deen made in the infragitructural developments
in Thailand in roads, commmnicatiions, ports, powver supply
and education,

A free trade zone has bdeen developed near Colombo
Alsport in 3ri Lanka with infragtructural facilities for
izdustrial develovmenz and izporta. Ia Iran, {afrastrmctural
develooment %00k dlace With *he development Of droad +ITunk
roada through Turkey as well ag rail links. .Zghanistaan
has l.irgely remmixed a land locked couantry even though
considerable road development 21as taken place.




The Republic of Zorea has in the laat three decades
shown remarkable development of its infrastiructure for
indugtrial growth and has achieved universgl literacy,
expanded health servicee, vast modern communicaticns
network, excellent roads and ports. 3Singapore and Eongkong
have a highly developed infragtructure in ports, metro,
education, communicaiion and health services.

Only in tks smaller developing countries like Nepal,
Bhutan, Papua Yew Guinea, Maldives and the Island countriee
of South l2cific infrastructural lags are muck more in
evidence. Road develormsnt has no doubt made considerabdle
progress in Sepal in last 15 years tat =much more rexmains
%0 be done in the field af edncation, power, coamunications
and health services for industrial development. In Shutan,
the country is Just opening up. 4n air-link 2a2s recently
veen oatablished by ths Iruk aAlrlireg ts Calcutta. 3cad
compunications are now being exparded. IZdacatioral facilia
ties are alio being strengtiensed.

HMogt of ths developning S3CAP countriss ars faced wiih
asnagerial problems %o 2ansure the optixaal utiliszation of
their scarcse paterdizl and finarcial resources and to fully
develop their human and natural resource potential., Till
the esarly 'SOs the manzgement in most of these economiss
was organised in the traditional mapner of learning on the
Job and through tae proceas o trial and arror and the modern
concept of management by cojectives, ccrporate gcals and
Pre=determined target setiiny, corporate nlanning, perfore
mance Dudge ting and appraisal, mon Joring were not widely
practised except by some 07 %tke mulitlenational companies in
the region, 3dowever, in ‘he past two decadeg %the =anagement
movement took deep roots in India, zaokistarn, Zargladesh a ' d
2hilippinee and aznzag9menmt instisut2a3 2zve alzs beenm sedt up
in indomeeia, Siagapore, -zailazd with prestisicus ingtitue-
%icaal linkages, Ia recent yeers tue zZensgement zoTement
228 Jrovn sigaiican<ly zad a iarge ruatecs c¢f profz2asionally
*rained nanag3rs aa7ve come Uy to man 50%h Y8 ariTate and
%h9 public s8ctor ani%se. iz the Srivata secor, thare is




continuing dominance of the family control even thswgn

there ia a veneer of professicnal management at the
ixplementation, intermediate and public relations lavela.

In the fields of policy making, particularly decision on
invegtments, expansion and diversification, arpeiniment of kej
persoanel, pricing and industrial relationg, remains vwith

the family members and their relations and friends who
continne %o exsrcize the dominant influence.

There is nsed, therefore, oY de-linking of ownership
with management and the induction of profegsiorally trained
vanagers to the top levels. ILhere are no doubt exceptionas
in the case of some of the enlightened gxvups. JSome of the
family members of large groups are a2lso beiag professionally
trained 12 India, the Republic of Jorea, shilippicss,
Da2xaatar ard Singspore.

in the public sector the lack 02 autonomy, delega~
tion Of pover, interference by the adminigtrative dinistriss
arxa bureaucratic procedures have impeded the zEnagerisl ethos
and growth of managemsnt culture. At the iniitial lavels
public gector hgs attracted betier candidates who nsed to de
sncouraged for higher positiong of resgponsidility to
denerats the IBE surpluses and zake public enterprises
DProfitable rather than loes makinge

Thsre is, nowever, iacreasing conscisusnegs %0
izduct zodern managsrial concepts and practices ag the
anvironment arnd %:¢ muuing of larze unils zag become
increasingly complex. IThe capital oulput ratio im recent
79ars nas almost doubled ia Indigy the large spurt in the
savings ratio has shus veen largely eroded. Ine aew poli-
cidg %eing sxunciavaed in Izdia are seekizg to 3allactively

aonitor tha progreass o large projecva and cut down cost
07¢r-rans and delay3e a diatincy izmdugtrial lideralizing
3nVir7mment i3 eTeriils., HaDR.3WenT COurses ars zow oeing
Z22red 2% 3any dniversities apd iratiiuiiona and zenagee
aent igociationa a4ave Decome 7Ty a2¢3Tive ia Th2 3udo=continem
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and the Southesastession countries. 4 beginning has kteen
discernidble in Chinag

In Thailand the manzgement movement has made a modest
start wvith the setting up of an instituls couple of years
ago. In Indcnesia alsc the mansgement movement hag zained
mosentum vith the development of several management institu-
tions. Ia the Philiprirss *ke Aisian Institute of Hanagement
has been doing commendabls work in training mansgers for many
of the develoning BSCAFP countries. In the 3spublic of Korea,
aanagement has reached high levels at the Xorean Dlevelooment
Ingtitate and other Instifutions with the repid development
0f their steel, antomotive, elecironics, ship building,
garments, lsatler and rolling stock indusiries and large
goneral %rading companies., i Ysnagemen® Institute als3c came
U4p in Iren. °Sri Lanks 15 meking a start in thie Tield aa
also Melaysia. Zoth in Singazore and Homghong the inZrastroe
ctural management development has reeched a high level.

dowvever, many of the developing Z8CAP countrias nsed
%0 gtrengthen the marsgerial approach to reach optinal levels ot
resource a0biliszastion and % 11ggt <wtillisaticn. In the smaller
couniriass likxae Jepal, Bhntan, Fazpua Jdew Guirea, tbe Mz2ldiveg
and the Ialand economies the mansgemwent zovemeat i3 still at
an 38Tly s.age., 4 ood start has bteen made in Y¥epal. There
i3, hovever, incressing evidernce of ths induction of techno..
crzts and professional managers in Iadonesia, flalaysia and
Philispires pesides Singapore and Zongkarg in lecision maiding
in induatrial 9stablishments and 2t policy making lewels.

The organisational infrastructure hag been considerably
develoved in India; the depublic o Xorea, Jakistan, Singapore,
Tongkong and reasonaily well in Iadonesgia, Malayaia, Thailand
and fhiliospiree Ior tze marning of the chemical a2nd 2llied
iadustries. a large gumoer oI both o>rivate and nuolic aschor
organisaiiong operating ia %he 7Tarious 3nigectors o ke
chamicas industry in India, Faxigtan and 3angladesh 22ve Deen
adls 3o svolye over the years3 e uecesscary orgenisational




framsvork both at the policy making and the implementation
lovels. In the private sector some of the larger units

in the chemical sector are either largely mulii-national or
controlled by indigenous corporate giants with strorg family
affiliations.

The companigs in the multi-national sector have a
well developed organigational infragtructure with detailed
systems control, commnication syztemsnetwork, monitoring
and reporting. Some 0f the large private sector family
domingted companies have alsg deen able to develop these
systems..

In the public sector trhe broad policy decisiona are
made in consuliation by the Board of Dirsctors whe are noming.
ted by the Governmemt dut also in comsaltation with the
adminigtrative Minigtry, the Minigtry of Finance and the
Zlaming Commisaion. ZIZfforte are, however, being rade to
streamline the organisational infrastructure in the public
sector by ingtituting - system of moniforing, gystems control
and performance appraisal.

In the Republic of Zorea ths organisational infra-
gtructure has been well developed particularly among the
large trading companies like Iwoo, Hyundai, Lucky, Samsung,
Gold=3tar and the industrial glants, In several of %the other
developing zZ8CAP countries the organisatiomal infragtructure
bag not yet been 90 finely tuned although concerted efforts
are afoot in Aalaysia, indonesia, Thailand and Philippires
%0 strengthen *he same a8 also in Sri Lanka,

2hanning:

The chemical industry received high priority in the
Indian Secomd, Third and successive Fi7e Tear rlanswyhich wsere
lannched from 1956 %o 1980 and in the propcsed Seventh Five
7oar P2lan (1G585=50).




With the onset of the Greem Revclution, increasing
saphagis was placed on fertilizersand pesticides to attain
selfagufficiency in food 1in Indis,:Pakistan, dangladesh and
Sri Lenka. With the growth in population, the plan strategy
in these countries vas iacreasingly linked to the larger
investaents in this sector leading %o higher ratio of outlay
in the chemical industry. In mid-1960s private sector was

-'f\Q

permitted to enter/chesical industry in India.

The fertilizer plants in the public sector in India
vhich had not been performing optimally earlier turmed the
cornexr in 1983-384. The private sector fertilizer plantas
have performed well and shown profitability despits severe
pover cuts and the high price of raw materials. The capacity
utilisation has been around 80 to 85 per cent in privats
sector and 60 t0 65 per cent in public sector owing to old
plants. In /cooperati'n gector around 80 per cent capacity
utiligation hgs been achieved by the Indian farmers and
Fertiliser Cooperatives. Public Sector in fertilisers
sccounts for 55 per cent of inagtalled capacity and together
with the cooperative sector the combined share is arcund
60 to 65 per cent.

The Indiap second, third and subsequent plans vere
instrumental in bduilding up sizeabls capacities in industrial
and basic chemicals more particularly caustic soda, soda ash
and chlorines the chemical industry base bvecame deepened and
diversiried. The per capita consumption of drugs and pharmaceu
vicals in the urban areag continues to hoaver around § 2 and
in the rural areas where over 72 per cent ol thi/people iive,
the figure stands at a bare 60 cemts per anmum.

iecent advances in medicines have helped to eliminate
the scourge of ‘uperculogis, ChoXra, Malaria and have helped
0 reduce iaf-nt 2wortality 4= India, Pakistan, Bangladesh
azd Sri Lanka,

1/ 4eCe3.408. Gtudy on %he Indian Phamceutical
industyy oy 2.L, Jarayana, = 13584« ..z _
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Xuring the 4th, 5th and 6th Indian Plans stressias
laid on developing the public sector unitas in the £isld 9f drug:
and pharmaceuticals and more particularly for mamufacture of
bulk drugs.

In pesticides the public sector unit - Hindustan
Insecticides vas 3¢t up in the mid-fiftiea and substantial
expansion hastalen place in the last J decadea. Both privats
axd public sectors have Dbeen complementing each other in the
foertiliser,drugs apd poarmaceutical fieldas. Ian the fertiliasers
the public sector has grvater wveightage while the private
sector predominates in the drugs, pharmaceuticals, dys-etufZ,
organic and i.norganic chemicals. In the area 0f dye-atuffs the
privats sector hag had very large foreign collaboraticns from
Yest Germany, Switzerland, U.X. and U.3.4., Lately, the dye-
atulf sector L2z been badly hit by the preclonged severe
recegsion in the textile indugtry and the large s=scala indust-
risl units have algso been affscted by the excise concegasions
extended tc the small scale dye-stuff unita.

Some of the largest economic Units in the Private
sector liks Nocil have lately shown reduced profitability
of barely { per cent, ~IFrofitability in the chemical industries
bas come down substantially in the recent years owing %o
very large imports, some of which have been made at highly
discountad prices.

The coemical induetry nas beem faced with a number of
challopngee in the past five years and planners are novw giving
thought to overcome the varioua diatortions. In the 23CaP
region- aa a whole. the chemical industry has developed
consideradly. There have been significant approachkas to
diversily tre productemix o the cnemical industry in the
lagt decade and a 2alf in the region,

iz the aspublic of Zorea, *he choemical indusiry has
gTowna phenomepally in %the courze of the successive Third K and
Jourth Five Iear rlans vith amphasis on %he indicative
?lamning process with conaiderable rcom Z0r flexidbility and
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enterprise which has characterised the growth of the various
sab=gectors despite the lack or industrial raw material resou:
ces and almoat complate dependence on imported crude. In
China the chemical industry bas grown very significantly and
is poised for sreat expansion in tks next 15 yezars in the
vake o0f tkas modernisation programs now in full swing. China
i3 plamirg to more than quadruple bher chemical production
from 41.! bdillion Ynan in 1580 to 185 billiom Yuzn in 2000.
Indiats 7th Pive Tear Plan (1985-90) uné the perscective
Planning for 'nineties alsc postulates very sigrificant
invegtzent increasses in the chemical sector with the tapoing
0of the large natural gas ressrves.

Replita II and III in Indonesia have consider=zbly
helped in laying the secure and firm foundations or the
development of the fertiliser and pesticides industries in
Inrdonesia. In the fisld of basic and industrial chemical,
drugs anxd pharmaceuticals not much gpectacular headwey hag
yet been made. 3ut in the Replita IV and poesidbly 7 <he
large natural gas reserves will provide the impetus for the
sxpansion and diversification of %the chemical industry.

In Malaysia also the plamming process has heljed
to lay tkhe foundatiorms o0f the chemical industry z=2nd diversi-
Zication and expansion is envisaged imn the r:d-'eignties znd
poeeibly 'nineties.

In Thailand embitious plans are to afoot to develop
the chemicel industry on a wvider base with the develoosment
07 3rawan gas fielda.

In Philippines the plamning process i3 scaewnat under
atrain pregently ocwing to the severe foreign 9xchange rosition
and large foreign debt, 2ut tae f2:tilizer and nesgticide
indugtry is expectad *o grovw in coming years ag well as
gugar and alcob<¢l baeged chemicals. 3oth in Fakiatan arnd
dangladeeh %he successive rlans have sougnt to lay the basis
02 the zwowth and development of the chemical sub=gectors.
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In Iran, substantial develsoment 0f the chemicel sector

tock vlace and a modest begimning has been made in Sri Lanka.
The chemical industry Pus yet to develop on a large scale in
Jepal, Shutan and Haldives and nearly all fartilisers are
being izported. The Plammars in several of the developing
ZSCAZ2 countriss have been lesrning from experiencs and are
now poised to plan more realistically.

Wrere flexibility has been followed and enterprise
favoured the reeults have been more striking. It ig realised
that outmoded controla tend to hamstrung dynsmic growth. The
Planners in the region as a vhole are now veering round to
encourage aore iivegtnent and immovation and this holds
promise for ilmproving the performence of the sector in
coming yearse

F ce T +isutiona:

The chemical industry beirg a3 very highly czpital
intensive sector requires large financizl outlays and
inavegtasntas. In many c¢f the developing ESCAP countries
the private sector wnile zmaking a gignificant contributiamn
%0 the zrovth and develormsnt o0f the chemical industry,
has not been zble to provide all the necessery financial
autlays. 32ecourse has, thereZors, had to be made to provide
erd supplement the funda for the commissioning, expansion
and diversification of the chemical industry from public
f4nancisl institutions a:+ well as through pudlic sector
coryorations, Yorld Bank, Industrial Pinance Corporation,
Indugstrial Cevelopment Banks, isian Development Bank. The

public sector i3 also making very high invegtmenta in the
region.

2rior %o 13495, Zirnancisl i-ztitutions in most of the
developing 3CA2 countriss were oriented to cater %0 the
short %3rm Zizancial zeeds o7 these 2conomize, JThere yere
7ery Zew financial izatituticona O provids long %erm Zinence

& -

22r ind{uastrial de7Telopment and such investments came largely
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through multi-na=tionels. In the post-wvar 8re, the developirsg
countries sought ic redress this imbslance by creating
industrial developrert corvoretions apé otrper Finarncial
ingtitutions to provide botn redium and long term firasnce
at rsasonable rates 0o interest %o promote industrial zzowth.

These institutions =ccord prioritiss t3 mixed am private
gectors.

In India, Fakiatan and the Republic of Zorea, financial
ipstitutions have greatly heljed industrial development.
Cther developing countries of the 2SCA? have 2lso moved in
this direction - Sangladesn, Malsyeia, Thailand, Indonesia
and the sBilippiznes, .is seweral of the develovning countriss
nave followed the patiern o mixed economy, pudlic gector
units have come ap @ th the neceasary finarcial rssources for
se3ting up ¢ large coemical plante and mulii-pationals aave
also contizued TS zeka sucstentisl investasnts in tne fast
developing iAsiaewrfacific region., 7The Firspcing of additional
capacities to achiewve the various tarzets postulalad in variocu:
develcrment dlant of the developing »iCAP countrigs eatailing
=aasive investments cen oanly come through the rescurces oY the
7raricus natioral Z2imnsncial irstitations, irTormational sgen-
cies, lize world Zapk, 1.Z.,°., A.-.3.,, no doubt supplemented
by tte ploughing back o7 profiis and der=eci-tion and some
iavestments by muiiiensaviorals.

Z2fZ4ciancy Coptrol!

Sf2icisncy control mechanism heve Zgen introdiuced only
staringly in mcst oY tie developing ESCAPY couniries., The
iepuslic 22 Iorea is in the vanguard of naving ins¥itutad .
3fziciency ccnirol measures and 2130 mowe 2f %3 largze acele
Iandion Units. Many of the public eec¥tor units in daveloping
countries are 3till in the process oF 1lastituting ¢Ificlency
consrcl aeasurT?z® ind clnz? mozniiarin: 2o 2lai.oving ontizal
srocuctiTivy, 1o 2y 02 tze suciic s:ciir units Yhe plamning
overaticn 2nd contml =mecharnism 2ag teca higlily diZfused and
recaires srezver coordizatior. u33z3 i This direction are

aZo0%,
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e) Otheyx apecisl problems related %o thigs segtox:

Ihs precent bureaucratic set up of the public sector
enterpriges involves a close induatry linkage with various
Ministries, as a result of which the Chief Zxacutives do
not enjoy the power and authority to effectively control
and ingtitute optimal efficiency measures. Lack of auto-
nomy and frequent changes of the Chisf Sxecutives, their
limited tenure which is often only 2 years have led to a
spate of ed-bocism in the operations., The Fertiliser
Corporation of India was vifurcated into five corporations
and is expected to b»e further truncated. The concept of
holding companies wnich was introduced only a decade dack
in India has also not been given a Zfuller trial. The concept
sought %0 provide common services an a centralised dasis
in the funstional areas including xey appointssamts, financial
control, production targets, procuresent of raw materials,
vhile leaving their day to day opersitions to the general
maragers of the operating units. areancratic intsrference
by tbe administrative Ministries and backseat driving has
lad to the erssion of functionsl antonmomy. As the chemical
industry in many of the Jdeveloping countries has a large
pablic sector base, it i3 very importsnt tkat these units
are manzged in a highly o>rofassional and sfficient aanner
to produce optimal resulta. The new Govermment in India is
takipg cnergetic stevs %o tons up the working of zublice
anterprigea througk moni%toring and appraisal,

Tre smallar developing =5oCAP countries are dependent
on expatriate exgertise. JUnitas in developing couniries are
of%en faced with troblems relating to infrastrucsure, adequats
ower, Jater, <rarstor%, raw materials ard ovher sudplies.

Ze chericgl erterprises have close link2p,23 wista the Datro-
chemical zecTor.

“any of the duresucreta, jarticularly, iz sScutheZast
.zisn ccurtries of Iadia, Jo2kistan, Zangizdesh, Sri Lanka,
2z .ectal 2o zet 227e azy 3trong grvouznding iz tie technical




or in thebperatiornal fields. Mnat of them are generalists
with 1ittle exposure to modern management gystema. There is
need for instituting high standards of perrormence budgeting
and performance appraisal in terms of pre-determined targets
and also performance audit., The function of performmnce
audit wvould be to ensure if the right decisions vere taken

at the right time. The personnel constituting the performance
audit board should have the freedom to critically evaluate the
decigion making of the corporate boards and the Chief
<xecutives.

The Publiec Seqator 3oards also need to have a greatsr
repregentat ion of non~0fficial directors with experisnce of
Industry, Science and technology and alao distinguished
academicizans more particularly eeonomiste, and =anagement
experts %0 advise them on plamning, aonitoring and execution.

Sven in the private sector in many of the develaping
SiCaP countiries the enterpreneurs need %o nave a long itera
outlook rether taan pursuit of 3bort term geins, Ihere is
such sr9ater need for larger outlays on baaic and applied
regearch 2nd development than tae efforts mounted thus far.
sven among tne more developed of %ne developing Soutbedgian
countries like India, agistan and Sri Lenka, aome oY the
infragtructural bottle=asciks like lack oF adequats power,
trangport and timely suvply of raw materiala also rdeds 1o
be overcome, These improvementas could lead to faster
{industr-al develorment more particularly iz the cremical
gector thick ig axpected to increasingly Zace very severe
international compezition in the coming years wiih the
cormiseioping O0F largze zoderp Chemical »lantg ia sae wll
ccurntries ard in ctoer regions witi largs eadcwment o7
2a%tral rezcurces,

a9 developing =ZuC42 ccurtriesa czn cely aope Yo
r2alige tae Zull Yenerits JY tiz2ir lavessmeats il %hese
init3 are organised z=ad run profeseionally %0 2nzure aigh

azcellence 57 Praocuct dn an 2conomic I03%e
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2he gocial compulsiors 92 many of the developing
countries of tireir growving populace and rising expectations
o2 izprovement in the standard of living will only de ful-
21lled 12 the relentless pursult of all round industrial
efficiency is achieved.

CEAPTTR - III

by +8 an otentd 3

gevelo of the O«

2 ) Industyial strategy related to the develocgent of

the chemical sector at ¢ tio Dmregd
o a2

~ ~ -

BALATSIA:

Tae existing “alayeian Chemical Industiry is zainly
confined to the manufacturs cof indugtrizl casmicals from
imported cremical intermediates comprising chemical fertili-
sers, compressed and liquified gases, irdustrial chemicals,
paints and varnighes, lacquers and printing inks, soaps,
Jedical and pharmaceuticel producta, cosmetic apd toilet
sreparations and miscellanscus chemic+’.. Tte ex~factory value

0f cheaicals and chemical sroducts zmesz . z7.*d in 1580 amounta
%3 Malzyaian Dollars 64C million.
N R
The total dememd for all Z2:+. % ... sgtizmased %o
be arcund 1.3 willion <oms in 128C - ?\hgfw,«;: 02 vhias vas
3upplied Zxom domestic marulacture ..o . « - =3% Deing izported.
'“\\

fhe -egvticldes Ludustry in Melaysia 15 c.arectaTised by formue
lating 2nd blexndir-g activities. 3erbicides corszituted the
largegt zor<ie o7 the industry. Total value of output wag
33tizated at dalayeian ‘ollars 1C4 million. STesently, there
ig zuZZicient capascitvy %o meet local demand oI cesticides.

.zere is scme ovackward increase in the zmapuXacture cf soue
223%iciag=s lize 2reenic aclid, sodium chlorate and bSypyridine
Zrom sodiug metal ard »yridine.
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There are Smanufacturers of soap of which two
companies produced 85 per cert of the tctal procuction of
toilet soaps. 0Only one sisple mixing and Dlending Opere-
tion unit is engaged in medical emxd phzrmacesutical fileld
and :alsysia imported Malaysian 143.1 million dollars worth
of pharmaceutical producta in 1982, There are 20 existing
companises involvedAn cosmetic and other toilet preparations.
Jatural Gaa is ¥xpectad %9 be the ajor non=oil erexgy supply
for HAalaysia. ues will supply a power station, a methanol
plant and a sponge iron project in Lsbuan from 1384 and gas
will be available in the zast Coast in 1984 %o supply the
Pacca fower station (Plant) and wvill also supply the energy
needs of the Iranggaon gpongs ilron-cum=bilist project from
1965, e second ;hage of ges develovment will be instzlla-
tion of a trans-peninsul:sr gas pipeline from ITranggamm %o
tae selang Valley in 1988, This pipelins distridution system
will be @xtended %c 3outh Johore (amd Singapore) by 1989 and
Sraiby 155C. Ihe transpernirgular gas grid will arable the
conversion of almcst 21l major oil fired tT2ermal plants by
1590 and 1s exrected tomezke a significant izpact in ke
srapnspertation sector replacirg abcut 15 per cert of gzasolene
apd diesel volumes in rcad tramsportation by 2000. 3y 1390
Zas i3 projectad to contribute 38 per cent of tae total
primary energy supply. Gas supply is excected to increase
%0 40 per cent by 2000 i.D. surpassing oil as tte aingle
largest energy sacply sourcse.

Tha policy cf import suletitution hasbeen zdoptad
3ince trs early 5Cs azd tbe chemiczl iadustry has grown
scasidersbly in <he lasgt two decides even “hough the
izdustry is 1ependern®t on izported raw mzierials as domeatic
srocegsing of inruts lavolves lorgely compoundizi and mixing
sczerztiong, .:zakaicr scctors oF tie indusgtry lize druss
2.4 pnarmaceuticzlc, cesticices, Lorxmilicers zed cozmetics,

,
zlagtic Tecka:ing, Secnegade ibres ard 3yntrhetic ridcer
3TI¢uct3 cocbized, imtorted 2 totzl wortk or Ji § 169
=illion in 1982,




The government has embarked om a comprebensive
prog¢ramre of structural agjustments which would bemerit
moatly the privata industry sectorby wey o rationalising
resource utilisation and gearing up oroductior %towards the
export Derkets, ihe chemical industry sector 1s being siven
a choice partly owing to ite important dimensions in netional
development. <he government has recently establisked two
M8 jor projects - The Phegphata “ertilisers ard Coco=Chemical
sroject. Saverzl chemiczl procucts are ctresently included
in vhe investment priorities slan waich includes 5C or mcrs
products belonging to the groups ciAazic industrial chemicals,
fartiliczers, synthetic resins, synthetic yarm and fibres,
druga and pharmeceuticals, migcellaneous chemical nroductas,
plagtica and rabber prn jects. Hore credit and fiscel
iscentives aredeing provided by governmert to stimulate %the
develooment 0 the izdustry including 2 tempor=ary ban on
izport of caugtic soda and symthetic reeins,

.he Covercment is ulso sctively pursuirng she
development o industrial <estates where industrial by-
producte cz=n obe used a3 inpuis by oizer chemiczl fi-ms %o
nazimise Demarfitz. Ide rive Ysaur Cevelcsymernt slza for
128-=87 alse seeks %0 facilitate %he gxowta -f tuoe chsmical
indus%try 9y accorcizg adgh priority, monstary credis zmd
?igec2l policies, tariif duties 2ad nrctzsction seasures,
r2levant technol-._ies, 2nd expor” nromotion measures IHor
nromcticn o2 tr3 industrizl cooperation with ASLas countries.
The chemical incusiry is 9xzected %W piay a @w;oT role in %he
develsrment =3 %he economy in ke @mic-1328Cs a=d 'nineties.

-
3
1
1

—

. -~ e -
. -2 2bilic-dines rertiiicer sug

in 77 T bo!
2=5@ domestic procouctior o0 four Zamildier oliits sucplie
iz Dop)

JIdIT 7earT SLAZ SO floCwl DITess1llhn, AL-L INITZY SOST3

in Ta2 <9242 o7 nolizic..l dzvelstxers3d, 153 Lolge

savm Jatura2, Lowewer, - .aacsg resacradly »romisinz,
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Iotzl fartiliser demend is projected as urder =

ditrogen fertiliser Temend 1573=20C0
(facusend M.T.3). L/

215 230 320 445 600 780

of which
Sy 143 155 240 340 460  6CO

Sepregenticg a total ¥ growth of 6.7 1er cent per
sear over 198G=20C0 with urea groving faster; the Pertili-
sew and Pesticides Authority (FPA) has skey planning and
administration role. Refinery off=gas is nsed as 2mmonis
feedgtock, Urea and other products are ixrorted,

atlag Fertiliser hae the secand largest fertiliser
complex wisia imported ammonia Jeeding an anmonium sul-hate,
sulphuric acid/chosphoric acid/superphospinete/complex
Zertilisey plant located at Toledo. There iz a smell rpaptha
vaged arconiz plaat at Iligan City. A new plent is comdng
1D at Leyeie, Part of the sulpiuric =cic reguirezmernt is $o
bYe gunnlied from the PASAR Copper (Complex) 3melieT. mwe follo-
7ing tabls gives tpe supply, demand and trade orojsction for

ammonias Tabls = §

Jartiliser § 44 46 1290 170 2109 250
sroaqudtion.

Is%2l Zermand, 30 172 148 133 2472 280
lzper=a, 35 35 z3 23 < 30

i/ zailiscines -certiliser wxd se3tilios
izaoTicy -~eporte, 1227,

2/ pniliprines -er<ilirzer sld s@8Ticiies

Lasacrity, 1.37.




Indonegig:

The growth of basic chemical industries in the Indonesian
archipalego since the early 19708 showed fair promise, and even
tke pervagive world recession in 1981-83 did not appreciably stunt
their development, 16 projecta were completed in 1981 at a total
cogt (investment) of 88.197,900 nillion.l/ Two projects were finane
cad by foreign capital at a total investment of As.J6,000 million.
Cne project wvas established under the business Regulation Ordinmance.

The basgic chemical industries have started to earm foreigm
exchangs cocprising of agro=chemicals, cellulose, paper, srgznic
and inorg=nic ckemical sectors. :Iour urea fertiliser plants are
under construction and other: are being expanded. rIesticides pro-
duction has also risem significantly with 15 companies engaged in
pesticides manufacture. rroduction of organic chemical products
developed favourabdly with the exception of explosiwves. rroduction
of synthetic fibres, formalin and thermo~eettiing materials roge
sigrnificantly since 1979, as alsc calcium nitrate and methanol.

A methanol project at Bunyu (Bast Zalimantan Province) is under
conatruction., Increased producticn was alsc recorded in organic
chemical industries from 1579 to 1982 in the areas of Oxygen,
Carbonic acid and sulphuric acid, nitrogen and acetylens, aluminium
sulphats, ginc chloride and olgum. 4 table showing the products
ani varialles is given belovwi-

TAEER - 6 &/
Indonepian Chemical Projegta:
2 uctg:
Fertilizer Plants under Constructicn (Four)

Pesticides (15 Co sinopication)

Mettanol plant (under conmstraction)

Industrial Sales (under coastruction)

Sulpburic Aid and Gypeum project (under comnstruction)

2roduction Fariabi
°X758n Supply 02 rzv materials

carbonic Aicid. Jazural Gas availability.
Sulphuric acid. vater and Transport availabilisty.
“itrogen, capacity utilisation, output and
aluminiun, production.

Sulshur.,

Zinc.

Caloride.

~lsum.

1/Che 3xchzrge rate Las seem calculaved 2% U3 3 1 = 10CO
indonesian =zupianas.
2/2eplisa I7,




An industrial salt project at Eupang (3aat usa Tenggar
Province) 18 %o be completed in 1986 and a potassium hydro-
oxide plant is in the course of prepa¥ation as also a sulphuri

acid and gypsum projec” ard e&l30 a sulphuric acid and sypsum
praject are also under construction, The development of
basic chemical industrial zones aims ut gradually redacing
Indonesia's dependerce on imports of chemical products.

11 zones are being developed by varicus govermment departe
Jents ani the strees is on import substitution and export
sromotion.

Pertilizer demand growth rate in 1978 to 1979 were
almogt 30 per cent in 1979 and almost 15 per cemt in 1987,
Thizs may well put demand well ahead of presently scheduled
sroduction by mid-80s. Indonesia's per aectare consumption
is still far below its potential. To<tal fertilizer nitrogen
demand is pro jected %o contimme its strong growth represent-
ing a total growth of over 6 per cent per year in 1988=2000
period. fertilizer production in Indonesia is produced
by Government owned corporations. the Zollowing table repre-

sents the estimated Sitrogen, f‘-'f 1izer demand.
TABLE -

zdonesia's Sityno Fexrtil : -
1380=-2000.
(in thousand metric tons)
1378=-79 1972-30 1984-82 1989-90 1994=95 2000
550 710 1060 1340 1630 13940
ofZ which 500 560 990 1260 1540 1840
urea h
The Pueri Complex in .cuth Sumatra has a urea capacity
of 1,52 241l4i0n m.%. per year (745,000 tona per year a), Thers
7ere feedgtock problams wiith t:is complex whichn are bdeing
Jvercida. 2e3r3kiglda at Greeik in Zast Java 2as urea, ammonium
sulphate and phosphatic fertiliser capaciiy and by 1584 will
add I52 capacity. P2 Zujeng in Yest Java has 570,0C0 tons
par y3ar 1r9a capacity -2€2,0CC° <ons jer year I overation.

1/ =
4

1/ F.a 0.
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3u jang uses natural gas feedstock from Pertixings on-ghore
fields gng ARCU's off-zhere gas. ZKujeng could run into
feedstock problams later as it aas to compete for gas use

by steel, cement and domestic gzs grid. 4s the latier
irdustries come up in the micd-'eighties ard 'nineties, they
will utilise considerzbls quantities 02 raturzl gas leaving
only *he residual for Emjeng and altermat.ve sources may well
have to be tapped and developed %o cater both %0 %*he indust-
rial agro-gecior reeds and the domestic gas users.

The next ammonia~urea plant ia under comstruction
at Bontang in Bagt Xalimantan, It will produce 165,000 tons
per year of ammonia (135,000 tons per year 3) for supply to
Petrokimia - gresik and possibly for export to Fhilipoines.
The balance of %the production will go %o & urea plant of
570,000 tons per year (262,000 H.T. per year i). The Zaltis
Plant 1s atated to get started in 1983=84 and could well be
the site Zor the location of the SufcqliG facil2sy.
Additional gas reserves are odeing discovered within the
area for another ammonia project, woich 1s required later.
3ince 1377, Indonesia has been. exporting niirogen fertilisers
in the form of urea and exports in 1977-78 touched 4C0,C00
M, 2, (184,000 ¥).

An additional amponia/urea project during the
end c2 t980s and amcther during early 1990a is anticipatad.
Urea reein production for the plywood and other wood productas
is the major consumer among nan-fa3rtiliser asers. Crowth
in this area will be modest in aid«!380s. In 12308 *‘La deve=
lopment of the synthetic fibre industry 1is excected o0 Decome
a 3ignificant user of ammozia Zor fibre intermediate productior

The £0llowing %able :ives %the 3ELGRIA snaniy, iozard projecticrs

TASLSE - 8
ipdonesig's ammondg qupply, demand prcjections in 1C8C-2¢Cr

Cemand, Cazacity. izoduction Irade

T.Z. 13380 - 760 11C0 T7€0 0
1389 - 1390 13C6 1450 50

130 - 1740 1740 132C0 £0

13¢5 - 2CCO 2259 2CCO c

2CCO - 236G 2522 2300 o4
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A ninor export of anyhdrous apmonia 1s expeclied when
Zaltinm project comes on gtream. Surplus is likaly %o be
used up when syntaetic fibre production will become a signi=
f£icznt user in the 1990a8. 3eplita IV projections are given
in Annexure 'A'.

Singapore:

Singapore naes developed into the third largest refining
centre and refineriss in Singapore have contimued to invesat
substantially to improve efficienoy and incresse flexibility
tor processing a vider range of orudes., All hydrocarbons
are imported into Singapore. Thes industry has moved towards
increased secordary proceesing of heavy oil productas into
lighter and higher valus addedfproducta. Singapore’'s total
refining capacity in 1981 stood at 1.1 million barrels. Two
major refinery projecta are comins on stream as well as hydro
cracker and casalytic reformer togethsr with an upgrading
complex., 3eing largely an entrepot ceantre wiih heavy export
orientation, Singapores hag developed close trade links with
other couniries. Till lately much of the Indonesian and
Malaysian crudeshave been refined in Singapore. Indonesian
rofineries nave nowvw largely come up. The Malaysian refineries
Day take gome more time Lefore they are able to process all
tkteir erude. Singapore's ecomomy i3 very amch dependent on
external factors. Some pharmaceuticel and industrial chemical
unita with an export thrust have come up. Use of urea for
indugtrial purpoges 1is 3ignificant and industrial urea demand
i3 likely %0 rise from 5 to 10,00C X.,2. by 2C00.

The Republic of Xorea:
Zoemjcals:

‘he chezical Industry, which commenced develorment
in the mid=19608, ..3w rapidly tarouga tte successful izple-
Aentation o7 the se-ond, third and fourth five year economic
develovment plans and nov plays an important rola in ths
Zorean economy. 4All the Srude and hydro-carovons are imported
azd %*lrere i3 a 7mery pronounced expors orientation and close
vrade lizkg with other countries both irn the region and :--
intra=regional plans.




In 1981, asong the major chemical products, productior
0f ethylene increased 1.5 per cent to 374,000 M/t whils
methanol decreased 2C.4 per cent to 169,300 M/T in the
absence of domestic natural gas supnlies.

In ?981, fertilizer ouvput dropred 13.2 per cemt
from the previocus year to 1,168,000 N/T. Iitrogen ferti-
ligzer sccounted for 57 per cemt at 666,000 H/T, phosvhate
fartilizer 28 per cent at 324,000M/T and poteesinm fertilie
goTr 15 per cent at 178,000 M/T. |

In 1981, the Zspublic of Xorea was less able to
export fertilisers; exports decrsased by 39 psr cent
compared vith 1980. The major factor explaining this
reduced ability to export is the low comretitivenesgs of
the Zorean fertilizer products. World market prices of
fartilisers fell sharply during 1981 from previcus pesk
levelg reached in 1380,

xorea's fartiliser industry, however, hag substame
t4ally higher production costs. It hasbeen estizated that
total average production cogta per tomne of urea and
compound fertilizer are above US 8 300 and US 8§ 350 per
ton regpectively. Such production costas vary according
%0 plant, capaciiy utrilisation, production efficiency etc.,
but 4% i3 clear that under preesent conditiorns in world
narket the Korean fertilizer induatry will not even be abdle
to fully recoup its variable cogts.

ifter Japan, uhc\iapublic 0f aorea taus becomes the
secoad country in the “ar=3laet wvbich ismoving owvards
reducing ita festilizer export indusiry. Ihefationalisation
plan ia <0 lat producticn capacity be cat %o a level
commensurate wvith domestic recuirements. It ia Zslt that
such 2 move would 10t only 30lve the problem of over cara-
city, out would also reduce fervilizer procductiion ccats
oy 1laproving the capacity uzilizatior razas 2T <he
remaining plants.




After the rationalisation is complsted in the next
twvo/three years, it iz expected that the total production
capacity in the country will be reduced to 2.17 million
metric tonnses from 2.5 million tonnes.

In fifth five year economic and social development
plan = 1982-1386, the Government of Republic of EXorea has
clearly indicated that the deficit in the fertiligzer account
vill have to b= eliminated by 1986. The votash gector has
also been actively develcoped in recent years.

Korea has alse developed a large pharmaceutical and
industrial chemicals - organic and inorganic and pesticide
production base. Ita production base has become greatly
diverzified in last 15 years.,

Zhe Hepublic of Zorea has ons of the strongest domestic
pharmaceutical sectars. Of arvund 300 pharmaceuatical firms
only 14 are foreign subsidiariss, Joreign inves'ment ratio
is limited %o 50 per cent or less. Only projects orerating
in the free trade gons are permittad tc have a majcrity of
foreisn ownership. The pharmamceutical induatry has gchieved
high growth and the export of pharmeceutical industry has
achieved 33 rowth and the export of drugs has increased
considerably every year. In 1980 the pharmaceutical market
naintained a steady 25 per cent growth inproduction. In 1975
Korean production stocd at U3 § 99 million and by 1977 it
vent up to U3 $ 625 mdillior, by 1980 t8- $ 350 =dillion
touching 3 1150 million in 1981, Total fZoreigm investment
in health care companiss %totals $ 24 million by 35 companies,
according %o the Health Mintgtry. 4s a r=eult of ecomoumic
Zrowth and lower cost products, the IFepudlic o2 Korea is
atiractive <0 a wide Tange of Jcreign 9xporters ard the
g<T988 13 on foreisr tnovw-aow ra2iier %than 2quisty participation.
ka3 majority 0f Zorein investied firms are ncw exsort-

orisnted. 1tTue <eble O zives tiw cstimased fextiliser zitro-
58L consumption,
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138L8 « 3 Y
(The Republic of Korea)

Xa e=t41 3 Jitmoson Con tion 13
1373=79 1979-80Q 1984-835 1989=90 139495 200Q
Jrea. 289 Z7C 330 375 415 455
smmonia, 219 207 256 295 329 362
Sulphate., 3 3 4 5 6 8
Total: 511 48C 590 675 750 825

Eorean industrial nitrocen consumption totallsd 106,000
4,7, in 1978-75 with caprolactum, acrylonitrite and urea,
9lywood, resin being the major ausers, iew caprolactum/acry-
lonitrite upite are anticipated in 158Cs. Korean industrial
nitrogen comgurption ia anticirated to rise from 106,000 %tonnes
in 1979 to 161,000 tounes in 1984-82 and 251,0C0 loznes in
1689303 rising to 334,000 tommes in 1394=95 ard 344,000 tornes
in 20C0. Zorean amconia cepacity totalled 822,C00 metric tonnes
in ¥ hagis in 1980 and an additional 247,000 A.T. will come up.
Eorean urea capacity totallied 1,190,000 M.T, (547,00C M.2.3. in
1980) and capacity is %0 increase Ry another 270,3C0 T,
(152,000 M.2, as ¥) in 1981-83=-84 with the Yem Ine erpanaion.l/

A congideradl2 nuwiar 02 ezunll 3Sccla Unita have come up
in the 2epublic of Zciea and the ESCAP ragion.

Angad

’L‘h; An3AN amponioeures nrolaect altumted 2t 3intulan
Sermwak is expected %0 2e cowplatéd in 1385 at a coat of
Xelaysian Dollars 7CC zillicn., IThe zetlanol plant 4ia
Lebuan,sabel, Zen ready 1in 1584 w11l be %iae first Soutae
Zagt s8iar rroject costing “alaysizn lollars 47C million,

}/ IzZustry 4in korea, 1380 and 1984 - The Xoreen
_e7elapme2at dark 2m3 tae Zorear zZconomy.
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A table showing the es*timated amronia demand and
supply Cor ASEAJ countries is gilven below:

TA3LE - 10 Y
3gtimated AS S and
iIhoueand metric tons i per yearg

enepd 1978-79 1979-8Q 1984=89 1989-90 1394-95 2000
Thailand. 4 0 0 305 558 558
Malaysia. 42 43 203 295 237 30C
Irdonesia. 800 760 135¢ 1740 2000 2360
Philippines. 66 70 148 199 240 280

912 873 1741 539 3095 3498
S4pplys
Thailand, 4 0 e 3¢S 610 610
Aalaysia, 42 42 3 57C 575 58%
Indonesia, 300 760 1450 18CC 2cC0 2360
fhilippines =
(Iaports ). 35 35 35 35 o 0

881 837 1688 2710 3185 3555

4 joizt fertiliser ASEAN venture project is schedulsd
for 19584=85. The planned iASEAN Urea projsct at Bintula,
Sarawak ¥1ll consist of a 1CO00 X.T. per day amomonia Plants
2las 1500 ¥.2. Uni% per dasy urea plant, 7There yill be a amall
surplus of 130 tons per dey if both planta are operating at
capacity. ISatural gas feed to the project will %e Zrom the
v2ntral Luconia fields or%=~ghore in 3intuln 3ay 7ia joint
Pipelirs shared with the LIG Plant, an additional axport
Oriesnted ammcaia nroject is nder comsideration o late 156Cs
¥i%a a capeciiy 92 66C,000 tonnes arrmally,
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The last ammonis-urea plant under the _3velopment
Plans is the ASCAN Plant at iAceh, Sorth Sumatra with a rated
capacity of 570,000 tons per year urea (262,CCO tons per year i,
The site at Aceh is also the site of a zajor-LIG facility and
a proposed olefins complex. aidditional gaas finds are in
progress of being located and perhaps another ammonia plant
could be set up later 17 roq:eg-

Growth o In ch as3try:

The Chemical Industry accounts for 20 per cent of the
fixed assets in industry, producing more than 32.6,000 mtllion
vorth of gcods and gives employment to 6 Ter cent or the
indusirial ladour force, Ihig industry which was the fagtest
growving eegnont'of the economy in the last two decades slumped
to the dottom in 1379=80 and has just beem recovering. It
achieved a growth rate 02 4 ner cent in 1983—84.1/

A sound bage of Chemiczl Indusstry in 211 {ts wvarious
faces has Irown up.

In planniag for industry a2nd its locetion, tre economies
o2 scala factor wnich can leed to lowering o coat due to
nigh volume of production had been overlooked; with the recent
2ive=f0ld izncrezse in assets limits 2or larger houses this
agpect i3 Leing remedisd.

The labour force comes fyom Farm sector %0 %he chemical
iaduatry and needs to be “rcined 'on the jobd’,

Alconol ig an important feedgtock ZJor the osr-anlc
chemicala industry. »ith livereslisation in the prohibition
sosicy in 7aricues States, zotablzs iadustry is ==xing an
increazingly big demard on alzohel.

)/ Jza Zzchaage ra%te is reckored a3t is.1C = U8 8 1,
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The total inatalled capacity in the Caustic Soda
industry at the begimning :f @l 13984 stocd at 0.935 million
tommes, aAnother 200,000 tonnes will be added toc thisg in the
course of 1984=85, By Marck, 1985, the total capacity is
expected to rise %0 1.135 million tomnes as agzinst the
targeted capacity of 1.05 million torres.

The main user industries Lave not evidenced any
appreciable grdwth, demand for caustic soda continued to bde
around 600,000 tomnea right tarough 1373 till 1983-34.

The sodn ash induatry,which was pushed to the wall
as a resul?t o libaral import policy and tarif? sitructure,
has 97 late deen showing signs of recovery: in 13584.

The pharmaceuticzl indunstry haz mede stupendous
progress. The industry producees as many as 400 bulk drugs
end intermediates ané tkhe value o production of formulations
1= currently placed at around As.!,5C0 million. IZ ‘he WED
objective of HRALTH FCR ALL BY 20C0 A.J. is %o beachieved,
35t calls for mmssive increese in production, both of balk
drugs and formmlationae.

The drug industry i3 ceriasps ome o T3 Jogt regulated
izrdustries and the effect of price control has in fact
already started t=lling upon the Zagter realisation of its
g>owti jotentiala. 2Ihe new drug policy 1s expected ta
remecy %he aituationm,

Tablee 1, 2, 3 and 4 (Statigtical zrofiles) ziven at
Aannexure °‘3' compilad by "Comzerce zesearch Iuzreau" iz its
special Supplement on Chemical Indiustry iz 153 izsue of 26th
lic vexber, 1583 reflect ine growth of Chemdcsl Industry and
sroduction of 173 7oricug subesectors.

Juezicals 2ave grown 3t “he rate 2f 8 zer cent ner
annum compared to %the manufacturing indusiry's average of
5.5 per cent and only secord %o the growth of bagic metals
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of 8.5 per cent. The major growth areas v-ire gynthetic fibres,
fertilizers ard pesticides, dasic chemicaly petro-chemicals aund
drugs and pharmsaceutigalas.

A negative growth vas registered i= 137980 over 197S=79,
particularly in JOrgenic Chemiczls («13.1 percert) cynthetic
Begins and Flastics (8.5 percent) and Drugs and Pharmaceuti-
caia (=4,7 per cent). The following tabls gives the production
of fertilisers and pesticides.

TABLZ-11l/
r ctio Tare 28 e Izdd
[ ]
(‘Ccc ?j
“Jear 'fezzi;;;g;;, £9 ae
Jitro=  Phoephe~  BEC DDE Aelathion.,
—£encns __t1¢s
137%5* 1470 4C0 2443 de3 1.4
1379* ‘ 2272 760 34.2 - 4.8 2.6
1380 2164 841 28.49 4.2 1.0

3ignificant growth has taken place in the manufagture
0f 3ulgskuaric acid, soda ash and caustic =oda as per tabls

below:
TABLg.- 1&a
rrodgetiop of Bossic Chomicala in India
(roo 1)
RETH i A vod2
1975 1375 442,7 £41 .4
1379 2129 566.4 543,
1G68C 1937 548.0 22540

1/Souzzes *Monthly Statistics of Zroduction by Cemtral
Statistical Orzanigation and Zroduction and
Capacity Utilisation in 52C IandugtTies - 1370
to 1379 I3,
¢4rfaxi_ icer Levg, suke, 1981 - Zoze 50,
Laemical Industry Jews, april, 13531 - Page 939,

2/aguzce:  =oataly avasrnet o2 Statistics, (CC0).
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The growth record has been matched by an equally
imprescsive investment to the tune of 38.2,500 million per
annum. The chemical industry currently is the fourth largest
industry, ranking behind Irom and Steel, zngineering and
Textiles. ?Public Secilor Investment has been a major factor,
playing a dominant role in fertilisers and drugs and
pharmaceuticals.

In the samfacturing sector, the chemical industry
has mede a slightly better use cf the fixed capital employed.
Labour productivity is subgtantially bdetter, mainly because
of the contimnous and automated operation in most process
industries.

The grotth:nrou are fertilizers and pegticides, petro-
chemicals, synthetic fibres, drugs and pharmaceuticals and
dyes and intermediates. 3Substential increase in basic
chemicals production will be required to support the rest
of the chemical industry.

target of
In tbe case of fertilizers, the Sixth Plan envisaged a /

two million tonnes per annum ¥Mti gen and 600,000 tonnes per
annum PZOS 3 vhereas in pesticides it is plammed to increase
the present capacity by am additiomal 40 per cent,

Methanol, IMT and detergent alkylate are aome of the
other growth arsas.

A major thrust is anticipated in drugs and pharmaceuti-
cals. DBulk drugs ocutput has been eéstimated to have increased
Zrom 38.2260 million in 1975=80 to BR8.6650 million in 1984.85.

The Sixth Pive Tear rlan had visualised an investaent
in chemical industry of over 35.3,C00 3illion in “he central
sector. Lhe aajor investment has been in fertilizers and
petromchemicala, both of which are highly capital intemnsive.

A gummary 9Jf capacity productionr and requirements
(estimatad) of selected inorganic Chemicala and entizatad
requirements of invegtment and employment (likely %o be
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generated ) are xiven in Anrexure 'C*.

With adequate supplies of medicinal herbe available
in the country and the considerable advances made by the
Indian Fharmaceut ical Industry, there is cansidsrable scope
for increasing expoxrte to other developing SSCAP countriss.

The United Nations Developaent Organization has cited
India as a classic ezample of rapid integratiom in the pharma=
ceutical industry producing 3 1,3C0 ¥ worth of finished dosage
foem in 1978=80 alongwith 60 per cent of its bdulk drug
requirenents. In the Asian regiom, accoxding to the UNIDQ,
vhilst India as alsc Indonesia, Pakistan, the Philippines
and the Republis of Korea formulats close to 100 per cent
of their domestic requirements, all other countrieg in the
region formulate about 30 %0 69 per cent of the national
consumption., ‘harmmceutical Industry has now reached a phase
widigh gignifiss a level of operations comparable to the
pharmacentical units in the developed countries in terms of
production tschnology and quality o»f producte. Y

The bulk drug production has increased from Rs.2,200 M
in 197%80 %0 38.6,650 X and the formulations from Re.11,500 M
to Bg. 24,500 X in 1984-85.

The existing investment in respect of the pharmaceutical
industry aggrecates to more than R8.4500 M. Thia i3 expected
to g0 up %o Ra.7T750 M3 an. additicnal Rs.2750 M being in the
dulk drug sector and Rs.500 ! being in the Zormulations
86059,

Production and investment o7 such size have cenerated
employment opportunities on a large scals. The direct
exployment provided dy the industry is of tke Oorder of
1,50,CC0 (both by orgznized and smzll acala sectors). In
addivion to this, indirect trade, ancillary irdustry etc.)
and i1 all providing smploymeant £:> 850,000 peopla.

!/ Sharmaceutical Industry in Iadia, 2.5L. Jarayana,
J.C.AB.3., uew Zalbi, 1584,
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Mogt of the Indign companise in the orgeniged secsor,
including the public sector, and quite a fev amall sczle
units, have research and development lacili<ties Zfor product
developmenis- It is estimated tkzt the indusiry currenily
spends on B2 & I expendiiure of about 38.8C T0 90 millior which
works out o0 less than 1.0 per cent of the turn=oOver. i Stalo=
ment showing additional warking capital reguirements and addi-
tional investaen: required during 1989-9C for monitored bulk
drugs and statuse positiocn is given in imnexure 'D'.

There are 38 caustic soda plants in cpermtion. 27 using
Mercury Cell process, 1C the Diaphrogm Cell progess and one
chemical proceses. the sixth plan target, achisvements, future
capacities likaly to materialise, estimated demand and proposed
targets ares as underi-

m
Py

(42 thoussnd toms)

A 2510 D
" 138495 19982-89¢ 1287=09 1988859 1980-00

1. Beviged Sixth

242D I3Zge%:
a) Capacity. 1100
b) Productioxn. 860
2. Achjievements,
a) Capactty. 1004
b) Production. 750

3. 2xpected Instal- :
led Capacity. 1050 1100 1130 221 1254

4. Sstimated
Product ion. 700 825 848 916 940

S. Zxpected domes~ 65C 680 795 830 865 Sco
+ic requiremscts.
6. Zresent Tgrgetp:

a) Capacisty. 866 986 1060 1106 1153 1200
b, Productioz. 650 6CO S75 830 865 30C

'y

H Ol |

do gap between demand and production ig anticipated,

!/ 2eport of the w«orking Group on Chemicals Zcr the Tth 7ive
Year 2lan 15895«36 %0 1989=3C - Mizigtry =2 Chemicals and
» Fertilisers, iev DJelhi.
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Thers are 5 Soda Ash plante in operatiocn with total
irstalled capacity of 9CC,0C0 tps and J plants uce the standard
sclvey process and two use the modifiad solvey procesa. 3o
sap 1s anticipated vetween production and demand by 156S=S0.
In Calcium Carbide, carbon blaeck, titanium dicxide and other
selected inorgunic chemicals no demand/suczply gZapa are anti-
cipated in viewv of new licensed cepacities.

Tho study of the sources of growth in totzl grain
productioa during 1961-82 to 1979=80 (3arring 1981) claearly
indicatee that the tulk 02 the incresese came th=ough increased
71elds with the usa of fertilicers. The fersiliser consumption
and foodgre=ing production increased during thig periocd by 4.8
and 30 million tonnes respectively. Increasse has bsen of
tie order of 13 Kg of foodgrains to 1 Eg of mutrisnt. In
the lats 1965 a new agricultural strategy vasieviged to take
the country along the road to self-sufficiency, and a new
fertiliser policy was avolved ta facili%ats its domestic
prodaction and easier availability. Invegtment in fertiliser
production was also opened to the privatas sector besides
lideraliasing markating and pricing policies.

The Fifth Plan (1974=T75 to 1978=79) laid emphaais o
strengthering the infrastructure for fertiliser distribution.
These policiss boosted fgrtiliser congumption at a compound
rate of zrowth of 18,7 per cent per amnum during the Fifth
Plan perdisd.

Iz the Sixth FPive Year Plan ending 31at HZarch, 1985,
higher priority hae beem accorded to bridging the gvp betvaen
actual and potential farm yislds. More %than 80 per cemnt of
fertiliser consumption i3 oncaash and irrigated crops like
wheat, rice, sugar-caze, cottom,atc.

Indian population is lixely %o reack orpe billion dy
2000 AsZ. 20 feed tkis populaticn even at the existing low
rate 02 2o0cd {intake, %the country would 2ave to 2eve atl iis
disposal an additional 130 adil ion %onmnes 02 Zicdgrains.
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The land man ratio in India being as low as 0.24 (1980) per
Sectare the scope of increased food production lies orly
through improving the productivity of land. The additional
fartiliser consumption from now to the end of thse century

(15 years) would need to be 10 million tomnes. .iverage
consumption level of chemical fertilisers in India is 37.6
Eg/ha. FAI egtimates of Production and consumption of
H1onsam I.‘,O from 1984-85 %0 1999=-2C00 is given in Annexure’'3

(a) Price subasidy on fertilisers today stands at
C3 Dollars 8C0 aillion aprually.

(b) There is additionally a further price subsidy
of 25 and 33=!/3 per cent to the small and marginal
farmers on phosphatic and potassic Zertilisers
and ¢csibel farmers are ocffored 50 per cent price
subeidy under Integrated Zural Development programme:

The two main chammels of distribution are the coopera-
tives and the private %rade, each nolding nearly 50 per cent
of the total trade.

The Indian fertiliser scene hag deen coxtinuslly
sexpanding embracing a vhole rangs o2 Ifsrtiliser technology,
uaing a vide spectrum or feedsgtock and producing a vast
array of production, The Fertiliaser Irndusiry cccupies a _
pivetal poesition and in nitrogenocus Jertilisers India ranks
28 the 4%th largest producsr ia the vorld.

AZter the large finds of associated and natural gas
in the dombay Ziga and .outh 3assein regions in late
sevaniies, Govermment %00k a decigion to base the nevw
capacity predominantly on matural gas as the preferred
2sedateock, Optioms for rawvw matarials for phosvhatic
22rtiliser are r=iner lizived.

currently there are 35 aniftrogencus and complex
Z3rvwiliser planta, 3ix by-oroduct ammorium zul-zate plan<vas,
three 4rinlae supar-nhesvheta nlzate znd $C S22 Zlaata
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(including 10 small scale SSI Units) with en jastalled
capacity of 5.17 million tomnnea of ¥ and 1.43 million
tonpes of 2205. HFC=Haldia wiih an inatalled capacity

of 152,000 tomnes ¥ and 75,000 tonnes 2205 is expected %o de
commisgsioned shorily. Statevent showing capacity and pro=-
duction is givem in Amnexure '?P°',

Izplementation of 8 nev nitrogemous planis is planned
in addition to five z3s based plants under ccrstruction. Jut
of 8 proposed plants, six plants would be bueed on go-
aveilable from Heat Cosst and one is expected tao be bassa
on sarplus naptha likely to be available in ths Norti-dest
region and the eigath on coel at Korba. Jesides licenaing
30 SSP Plants each of 10,600 tons ons per ammum capacity, 11
phosphatic fertilliser plants are %0 de built.

Despite duild up 9f large new Sapaciiy, contimming
deficits will have %0 de et from imporits.

The present investment in Fextiliser Ipdustry is about
2s. 39,250 mllion (at original eos3). Jdssuming +hm% adout
85 per ceut of the z2ew ammonia cacacity will be based am zIms
and %*he end product will de urea, the additional investment
for nitrgencug fertilisers alons will e about *=2.60,000
million upto 1990 om current price odasis. Iimilarly, assun-
ins that the new phcspbatic fertiliser plants vill be based
on ammonio®m phosphate (5 per cent domestically produced) the
investment on phosphatic fertiliser plants will be about
33410,0C0 millicn by 19%0. 4 Ze2ruildser Jaig of 1350 tpd
apnonia oresently costas ovey 23.6000 millicn=U3 $ 500 million).
The total investment 2y 156% 30 will increase %o 39.120,000
million =2nd %the fertiliser Induatry 18 the second biggeast
indusiry, next only %o steel, in terms oI investaent.

Ior 2itrogencus fertilizers, lzecstock solicy has %o
corcentrete on rzturel gl a2d coal, Uptivns for raw zaterials
Z:r »nonikatic Zartilisers i,e, progpzzia@ Tock end sulphur

are rather limised, Zaving no deposits 07 szulpanur, the
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entire requiresent has to be met from izports and joint
7entures could de established with other developing countries
to engure the regular supplies of sulphur,

Madras Fertiligers Limitedfas had the management
contract for the ammonia/urea plant of Sri Lanka Fertiliser
Aaanfacturing Co. and Comirissiocned and manaeged it for 3
7earspesides imparting training Zor Sri Lankan jersornnel.

Some of shegquipments for fertiliser plants in the
nsighbouring ccantries liks Sri Lenka and Bang’zdeah have
been eupplied by Indian firme. ZSven intermational g‘ants
iixe Zellogg agsociated Indian Consulimmcy Firm - Znginsers
India as their parscer in the case oY Sri Lanka nitrogencus
fertilisey plart for providing ke design engirsering and
procurement services. Indias hse also gone ints a joint
venture with another couniry emdowed with phosphatic raw
materials.

Sauruz on the other hamxi, in the interest of exploiting
its phosphatic reserves has entsred into an agreement vith
India to produce phosphatic fertiliser at Pesradeep om the
eagt coast of Indis. There could be meny more such matching
p0388ibilities in develoving counirises,

I% 223 been the policy of tre Government ts build
up parallel, %o the gxowth of the industry technical cape=
bility to achiave self.reliance in the fleld of technology
process dsaign, tevanical know-how and au:-rly 52 plamt and
equipment. 2Rapid exvansion in %tha domestic Zforziliser
industry in the last 30 years has nhelped in the seiiing up
of consaltancy, design and enzineering capacity which hag in
tura provided the necessery under-pirning for the gJrowth of
the fertiliser industry itsel?., Arcurd +he mid-40s public
pectoT angizeerinz orghnigations like PLIL (%the then 2&D Tivi:
Dlviyior 0f Zind=i Fertilicers) apd PZI0 evtered 1into ENOwe
20¥ _.agreenent vith well kzown procesgs licersors %o aggquire
v*s than latest develonments in bcth nisrogencus and
pooapbatic fextilisers.




‘,\l)

There are now three premier consultancy organisations.
They ars (i) Project and Development India Ltd., _indri, 3ihar
(PIIL), (41} PACT Engineering and Lesign Organisetion, Udyoga-
mandal, Kerals (FEDO) and (i1i1i) Szngirneers India Ltd., lJew
Delni (ZIL).

Indigenous cipacity exiats for the design of a canvenw
tional %total recycle urea process., PDIL ia involved as a
co=contractor vith Snamprogetti in design and engineering of
a numbder of urea plants cwrrently ander implementation.

Complets design and engineering of large and complex
coal/producs hendling planta and captive power units is now
common fare for Indian Consultancy firms and self-gufficiency
in respect of all Civil Enginsering know-how required for
exscution of modern fertiliser plants has beer achieved.

Indiasn consuliancy organisations have undertaken
proposed joint projects with Iran, Xuwait, Bahrain and UiR
(Abm Dhadi); techno=econoamic study for a fertiliser plant
in the Fhiliprines on behalf of the Fhiliprines Fertilizer
Industry Aathority. 3Studies are on for Fertiligzer Markesting
and Distribution syetsms in Burma and ifghanigtan, -zdia can
now provide and supply upto about 80 per cent of the equip=
oent required for the fertiliser industry from indigenouas
sources.

“oest major mammfacturers have extensive training
facilities attached %o their planta for skilled technicians,
operators, engineers etc, Ilhese facilitiee are being used
in increasing number by fertiliser companies in neighbouring
countriaes %0 meet 3heir growing nseds.

The fertiliser issociation of Iadia is ranning an
exhaustive %raining prograars covering various disciplines.
The courses run by the FAIl 2rse being regular’ly atitended by
particirants from the neizhbouring countries. The countriass
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80 far taking part in theee programes are Saudi Arabia,
Zuwait, Iran, Afghaniasan, Pakistan, Sri Lanka, Yepal,
Bangladesh, EBurma, Thailand, The Republic of Xorea, Indonesis,
& Fhilippines., The FAIL progrsmmes not only <¢rain individuals
for their own career development dbut alsc trainers for
imparting training.

The FAD ir its recent study: "Agriculture: Towarda 2000"
estingtes that - =xpansion of cropred area will provide just
over 25 per cent of additional cropping intemsity and higher
Yielde will contribute 60 per cent. Hizher yields mey be
achieved by prevention of pre-harvest loeses due to damege
by insccts, fungal diseases, and weeds which the FAC egtimates
at JO per cent ox more of the potential production.

In the year 1976=77, nearly 20 per cent of cropped arsa
gsuffered from pests and digeases but the area treated with
peeticides wvag only 7.2 per cent. In foodgrains alone assuming
a conservative loas of 5 per cenk on present producticn of 150
aillion tonres, the production/loeses that could be sustained/
p.evented amounts to adout 7.5 million tonnse.

The two outstanding features of (i) rapid response, and
{(ii) predictability of results in varied orop situations, meke
chemical pest con~trol a continuing feature of pest control,
Although more and more specific and narrowv-gpectirum pesticides
are available in the world market, usage indndia i3 expected
%0 meinly rely on broad-epectrum compounds rather than low-dose
1arTO¥ gpectrum compounds,

The Table below shows the comsumpiion of peeticides in
various countriess

TASLS - 14 L/

8 de CO < coyntr o
courixy congumption
Ihe Zepublic of Korea, 4,881
"d8% Zurope. 2,200
Fenninsular Halaysia. 1,9C8
J3A and Capada. 1,500

i/ 2aper preeented at the International Pegticides
-onferencs, Jew elhi.
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Country. Congumntion
rhilippines, 889
Thailand. 675
Sri Lankn 579
India 450

Considering that only 2.92 million hectares are
irrigated out of the 25.7 milliorn hectares under pulses, the
scope for dust and granular formulations becomes considerable.
I is eetimated that proper use of pesticides can raise the
production. of pulses from present 12 milliontommes %o
18 million tonnes.

In the case of 0il seeds the area under cultivation is
about 18 m1llion hectares but production is only around 10
million tonnes. By use of aelected biodegradable pesticides
it should be possible tc achieve substantial increages in
yields and comsequently in production.

The major attention o Indiar Festicides Irzdustry aas
beon focussed till date on standing crop nrotectioa iz the
field. ¥ith the incresse of crop productiocn planned, more
stress needs %o be placed on protecting small farm/village-
lavel stcrages of food_grains, agro-commodities andé seeds,

Chinese Chemjcal Indugtry . Growth smd vrospects:

At the present time there is a turning point for
Chinese industry, including the chemical industry, ia their
developing history since liberation. 4An important decision
concerning the reform o Chinese economic structure was mnade
oy the Chinese Guvermment on October of 1584 (Modernize
agriculture, Industry, Tecknology and Defence)., The new
strategic plarning ¢ the Chinese chemical industry is just
now being formulated.

Frcm 1352 %o 1383, <he Zeneral value o0ZF chemical
izduatry ouvput increaged at an average rate of 38,37 per
cent a Jear. las amount in ¢983 was 49.2 dillion Yuan (3M3),
2qual %0 apout 3 zer cent of tie general output value of
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Chinsse Industry. From 1949 to 1983, the accumulative total
of profit end tax vas 143 dillion Tuan. .hia wvas three tirss
tas grand total of nationsl investdsnt in the same period.

:% present, thers are more than 5,000 chemical enter-
prises in China among vhich adbout 400 enterprises are nost
izmportant. Follwing are the =ajor products and their output
in 19838

rags = 15
g C et ]
Salphuric iodd. 870 million tons.
Soda Ash 1.9 * .
Caustic Scds 2012 * i
Synthetic asmonis. 16.77 " *
Chemical Zersilizers. 13.79 " .
athylaens. 0.62 " .
synthetic satsarialss
zlastics. te12 7 .
Fiber monoser. 0s31 . e
anbber C.16 » "
Iyres. 12.T1 b "

Chemicels for the ueage in sgriculsure, light, tez-tils
and pharmaceutical indastriss and for traZZic, *ransportation
apd nationsl defence are now essentially provided domestically
sew capacitiee for elastromic and tid building industries
are practical and developing and expect a breakethrough iz
biochemical enginsering in me&r fature. in ordexr %0 mDake
zall usa o0 tie gkills and the initiztive oI the coastal
chemicsl industry base, an efiort tas been nade *0 develop
the chemical induatries in the vast interior. Ihe outrut
salue of toe interior increased from 17.3 y6r cent 1a 1952
to S0.3 per cent in 1933 in the %czal cudpus value 0f toe
caemical incustry. -ecanicsal edvince in Lre caecicel

1/ Zhae atrategy %o develop t:ie .alness Coemicel Indusizy -
pGper srasenzed as tia 1ot rratioz=al <hemicel Corngress
57 Zacizic Jagin ~ociwties by 4ar. Lbang <inhan, Lerutly
Juier :n, ineer of ths iidln, oI Chemical izndussry of
Tacples' Zapublic o Chira,




industry depeénds upon imported tschnology and equipment, such
as large-ecale setroechemical and chemical fertiliser plants
andbwn research and development. The use of raw materials and
energy consumption in the chemical industry has bdeen reduced
year by year, vhile at the sams time the quality and varisty o:
chemical products have been emphasized and improved.

Pollution control is of concern and is progressing. There

are 2.8 million starff and workers in the chemical indmnatry
system, including 230 thousand scismtists, engineers and
technicians. There are 88 thousand peopls wvorking iz research
and engineering departments alons.

Iy the end of this century, the induastrial andégricul-
tural general ocutput value of China shoulid be quadrupls of the
13580 based Zigure, According to the statigtical data of the
developed countries, the rate of develovment of the chemical
induatry should be rather higher than that of the national
economy. The scale of chemical industry at the end of this
century should be about 4.5 fold trat of the 1580 based
Z4gure. 3Since the general cutput value of chemical industry
in 1980 ves 41,1 billion Yuan, then the general output valne
o the chemical industry should be about 185 billice Yuap in
the year 2C00.

In the preceding 35 years, chemical fertilizer wag ths
segtor first %0 develop. Zerealtesr, the growth rate of this
sector st 1ld be reduced appropriassely acd the money investiad
in otrer 3ectors oF hizher priovity. ¥ithin the chemical
Zoertilizer sector, the Zrowtn rate of aitrogenoug fertilizer
anould be decreased, but the construction of phosphorus and
potaseinum fertilizer plants vill be increesed ia order %o
apdroich a reasorabls ratio azoag the three muirisnta. The
sesrc=cenical industry 2and “he surnorting accessoriea snould
have a higzher growsth ralte in order %o praviia The dazis for
s7yathetic materials 2nd 7arioug orgonic cremicals. ine
chemicals 2nd Jtrer dJownesiread chemiczl »rocducts will be
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favoured sectors., Both import and export of ckemical preoducts
and raw saterials tend tovards in large quantities; so that
the ckemical production and conatruction must be closely
linked with foreiga trade,

The visualization of the ecales of main chemicals in
2000 is poseible as folbwai-

TABI»B-?J-/

C ! ed Ch st tag:
Chemical Quantity Output® Qutput ratio
Produats. Millien S54illicm 2000/1980.
Tong. Tuan.

Sulphuric icid. 18 2.2 2.7
3oda aAsh 65 1.3 4.0
Caustic Soda. 4.5 1.8 2.3
Syn. :conia. 233
Terxtilizers. Zet 1.2 2.1

¥, 15.8 14.0 1.7

1’205 Te5 6.8 4.4

xzo Q.6 0.4 30.0
Pesticide. 0.55 4.8 2.6
3thylens. 3.0
Syn. Materials.
Plastics. 4.5 9.3 4¢3
74ber Hdonowmer. 15 2.1 8.1
Inbber, 1.0 Je9 7.4
7ine Chemicels. Large apd not completely identified.

(V|

Aubber consumption. 1, 33.0 4.0

Zxcept the outpuit Talue of 1581 was slighvtly lower than
1580, dut %that of 1382 and 1983 ircreased 2% the ratas of 9.1
per cent 2nd 11.3 cer cent ttzn ke precedirg jear respectively.
1 mhe Stratagy %0 develop -2 lhinese lhemiczal InAusiIY,
v Zaper yresentad a2t tie Inlermatioz Chemical Congress
37 2zciZic 3asin wocletias a AR Zaang inbanm, Ly. vhief
.agizeer ¢ 7 %18 d4in, of Chemicel Iadastry Or Zeoples’
isdbublic of China.
*2azed on 138C prices,
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In order to reach a 4.5 fold of the output value - compared
7ith 1980 base. figure - in 2000, the average growith rate
should not be lower than 7.8 per cent. 48 a result of the
great improvement in the rural economy, a grewt upsurge of
*reasanta investing in industry” appears all over China.
Many kinds of foreign capital may be Iinvested in joint
ventures, cooperating production, etc. including dirast
investnent; loans between governmenta, funding thrcugh
financial markets, and exports credit of 03CD, the reasonable
uae 0f capital from various chamnels is quise important.
Much of the present equipment is obsolete and techmology

is ocut-of-dats.

For the new and large scale plant and units it is
nsceesary %o umiertake reamovation. Technology mst de kept
in pace vith the new era. There are a lot of small enter-
prisee vhich are far froa ecomcmical and/ gradually eliminate
the ocut=0f-datas production units and switch to downatream
proceseing or service type enterprises. 4ill entarpriges
ought to develop downstrean processing if technically
possible and economically reasonabls. 3ackward integration
is also deemed desirable. It is izportant to strengthen
regearch on new technology and nev producta in order %o open
up our own technical regions. Imports of chemicals mainly
are manufactured goods while exports are mainly raw materials
and primary mamufacture-s. Ihe structure of import may bde
cnhanged gradually alsc., Untill the end of thia cemtury, the
gomentum of technical import vill not be down, but the
cercentage 0f software stall be raised year by year. Toch=
nical import undoubtedly shall izprove the lsvel both of
chemiczls and technics export. The need for estabdblishing
the management informaticn systam of chemical indusiry as
goon ag possidbla and eetablishing multi-layer and suliie
region consulting-eervice organs is clearly perceived.
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China's agricultural production has increased very

significantly in the last couple of years to touch almost

400 million tons, China had been a net importer of foode
grains $1ill the early ‘eighties and is now emerging as a
large exporter of food to Japen, Vietnam and other South-East
4aian countries. In the weke 72f the modernisation and the
incentives now open to the farmers tc raise their farm produo-
ction and sell the surplus in the open market after meeting
the State tar:eta there has bsen a sea=change in their atti-
tudeg towards increasing productivity. This phenomenal spurs
in production is generating a colossal demand for the farms
inputs « particularly fertilizers and pesticides and the
recent pattern is expected tggain momentum in future years.

The Chinese fertilizer industry now ranks third in
the global context and cver the next 15 years %the plants are
slated for vagt technological changes. ZThe emphasis is shift
ing froa the myraid of swmall plants to large sophisticated
modern plarts to ensure optimel efficlencX.

Caina is engagsd in large import of sophisticated
chemical technology from the United States, Japan and Yestern
Zurope. 4 very large number of collaboration and buy back
arrangenents are being entered into with Japan and tarough
HEongkong.

SPU3LLC 2d = 343IC CAka ¢

The basic chemicals industry in Zorea remained at an
embryonic stage until the second half of %he 13608 and
domestic demand had been confined to the chemical fertilizer
and %extile industry sectors,

Ia the latter nalf o2 tre 13608 wverious chemical plants,
in4tially projected under %he first Five Tear Iconomic levelope
sment 2lan (1362-66), came into operation. <considerable progress
in product diversification as wvell as in production capacity
raa been experienced. lLarge scals production facility expansior
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was undertaken in the sulphuric acid, ammonia, and
caustic soda esectors. These expansionsg were chiefly attri-
butable to the development of the chemical fertiliser and
synthetic resins induatries and other finished chemical
industries using basic chemicale as their raw materials.

The completion of the Ulsan Petro-chemical complex in
1972 initiated organic basic chemical production covering
the majority of the petro=chemical derivatives. Itructural
changes in the basic chemical industry vwere under way with
more emphasis deing placed om organic productas.: away from
the previous importance of inorganic products. sadbstantial
production capacity expansion wvas also experisnced in the
inorganic chemical sector. The Government‘'s ratioraligation
measures to eage the excessive supply problem in the chemical
Zertilizer induatry resulted in the ghut-down of Korean
Synthetic Chemicals’ ammonia plant. The major concerns of
%he industry are currently centered onpotential demgnd in
the intermediate and finished chemical pruduct sectors and
on the stable procurement of rawv materials,

At the end of 1983 anmmal sulphuric acid production
capacity reached 1,793,000 tons from the 11 manufacturers
in the induatry.

ihe only soda ash plant in Zorea esxpanded production
capacity geverzl times %0 reach andmnual capacity of 245,000
tons Yy the end of 19583. The solvay proceess is used. In
1583, aowever, tie operating le7vel reached 94.! ser ceat in
regponse %0 businees recovery. The ammual praduction capacity
for caloric acid exrunded accordingly %2 reach 28C,800 tons
at the snd of 1933,

48 0f tae and of 1337 amnual ammonia produciion capacity
2ad 7Ta2llen to 587,000 tons from Zorea's four ammonia planta.
Jomestically produced ammonia cannot competa wiil overseas
9rcducts since napteoa i3 uged as a raw matarial in domeetic
sTocuction, waereas natural gag, a auci caeaper raw zatarial
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i3 used in ocileproducing couctries. urthermore, the
induasiry is still raced wvith excessive production facilitiese.

Production expansion of NITRIC ACID has sharply
reduced import deperdence from 100 percent in 1974 to a
record low of 5.6 percent in 1983,

Produetion of SULZHURIC ACID has growm %0 reach a
record high of 1,701,661 tonnes in 1980. Zroductiom fell I
35 ¥-32 cie % the recession but recovered again in 1983
with production amcunting to 1,610,089 tons. In 1580 a
total of 9,766 tons were iapaorted as the Unsan. Copper
Refinery temporarily suspended its overations., There wers
continued imports by the Hamhae chemical Co. in the 198283
period as the company, endeavouring 30 reduce overating
costs, reduced ity operating rate and made up for the supply
shortage with chesper galplmrie acid imported from Japan.

Domestic demand for soda agh has shown a steady increase
wvith amnugl growth rate of 16.4 per cent by 1981, amocunting
t0 247,34% %ons in 1982. Ilemand rosc¢ again in 1983 o
234,075 %ons showing a 17.8 per cenmt increase over the
previoug year., Ths glass products i-dustry i3 tha largest
soda ash consumer account-ing for 53.) per cent of tosal
consumption in 1983.

Soda ash exports degan in 1972 axd have accounted for
asout 2 per cent of total demand unZil 1975 when production
facilitias were expanded. Lxport. 7olume incressed between
1375=T7 acainly .0 Souto=zast isian narketa. In 1982 as %he
price of imported soda asn declined sharvply in the vake of
Worldevide recession, domestic consumers preferred izpcrted
goda ash and %thus ipports recorded a total of 12,973 %“ons.
Ia 1983, importe decressed with a 58,5 per cant sell-
suZticiency ratio. <he import cependence ratio Zell Zrom
70.9 per ceant in 1979 %0 3.5 per cent in 1983, 3Since 1380
2aly small quantitiss 0T cauatic soda have been imporved.,
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Ag 0of the end of 1983, production capaciiy reached
280,800 tons substantially exceeding total demand,

3ince 1979 domestic demand of AMMONIA has declined from
record high volume - of 1,166,552 tons in 1979 to 840,969 tons
in 1983. Ioports of emmonia began in 1982 mainly to secure
low-cost raw saterials for themanufacture of fertilizers %o
be exported. Imported ammonia reached 323,430 tona in 1983,
38.5 per cent of total demand.

At present, the domestic production capacity of Jitrie
Acid can completaly meet domestic demand.

4g 0f 1983, smelting gasees accounted for 27.7 per cent
of the eulphuric acid raw material and imported eulphnr T72.3
per cent. The soda indnstry depends entirely upon imzported
galte.

The basic coemicals industry has experisnced extensive:
noderaization in its production facilities since tae latier
nal? of the 196Q8. At the turn of the 19708 a large portion
9f major products were produced domestically, The two
conseeutive oil shncks, nowever, subgtantially detariorated
the induatry's competitivensss and the growth rate declined
in the 1980s.

The dasic chemicals industry is expected to develop at
a stsady pabo, especially in the orgunic bdagic chemiocals
sector with subetantial demand potential reflscted in the
development trends of the related industries such as fine
chemicals, aynthetic resins, and chemiccl %4extiles, However,
the® prospects for the inorganic bdasic chemical irdustry are
no* bright since the chemical fertilizer induatry, the largest
customer of inorganic chemicals, sufferg from exceasive DIO=
duction facilities and l%s basic chemic:l demand is not
axpected o increase for some tide in tize medium tarm.

TIFS CETMICALS S
- - *
“he rine chemical industry 1s strategically appropriate

tue nepuoiic 07 KCrea wnich nas 3carce natural resources
an acundant and 2ighly skilled yorkIorce, «i%th recent
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innovations izthe exploitation of domestic raw materials
and product diversification the industry is expected to grow
and become intermationally competitive in the near future.

In 1983, 315 firma were ongaged in the pharmeceutical
indugtyry, by far the largest sector of the £ins chemicals
induatry. Thirty firms accountsd for 72 per cent of total
production worth 10 bdillion won, while 208 firms producing
goods worth less tham {1 billion won were responsible for
only 4 per cent aof total production. In 1977 the Government
promlgated the Xorea Good Hamafacturing Practice to improve
product quality and to enhance internmational commetitivensess
through reinforesment of the zanufagcturing process.

There ares 237 pesgticide manufacturers in Zores, of which
11 firms produce technical materials for final product prepa=
rationa. The domeetic production capacity amounta to 260,000
tons. i

In 1982 fine chemicals accounted for 3.5 ser cen  of
total zamufacturing industry »roduction, 4.7 per cent ofthe
aannfacturing industry value added and 2.4 jder cent of all
zenufacturing wvorkers., rine Chemicals accounted for 36.3
per cent of total chemical industry productiocn, 29.8 per cent
of total value added and 53.4 per cert of tans industry’s work
force.

The pharmaceuticels industry is one of the leading
sectors of the industry, It accounts for 41.3 per cent of
total fine chemigel procuction and 55.6 per ceat of %he
indussry's value-added. In 1983, pharmaceutical production
including coemetics %o.alled 1,549,526 miilion won, 18,7 times
that o 1973. 02 this paarmaceutical procducticn amousted *o
1,269,362 million won., -he pharmaceusical industry has
axperienced rapid gTrowth vel. above other sectors in the fine
chemicals izdustry and aas zo% deen 2flected by business
2ircumstances.
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The irntroduction o9f the health care system in 1977 has
greatly promoted tkes use 0f western medicines snd thia hee
expanded the pations health care aystems wihich have tecome
mores sophiasticated. CIrharmaceutical exports amounted to
US ¢ 6% million in 1983 of which medicinal rav materials and
herd medicines aacounted for 63.8 per cent and 17.4 per cent
respectively, ihile exports shoved a sharp amnual average
growth rate of more than 30 per csnt in the 19708 %Lhe growth
rate slowed downa in the 19808 owing tc reduced herd medicine
exports which had previously accounted for a high proportion
of total exports. Ia 1983 pharmacsutical imports totalled
U3 $ 175 nillion, 5.4 times that of 1973, Hajor import items
2ave bdeen medicingl raw materials owing tc the poor development
of syntheesiging technology.

In 1983 domestic rAnufacturers produced 15,361 cantent
tans of resticidee valued at 153,29t aillion won., The valune of
pesticide production has regorded a mocre ragid growth than
actual rroduction itselr given the increasing nigh value added
ratio 3¢ the producs. Of the total peseticide produetion,
insecticide preocdaction reached 6,281 *oms 40.9 per cent of
total production, herbdic.dee 3,336 tons and fungicides 3,690
%ons, 25.6 per cent and 24.0 per cent respectively of fotal
peeticide production. Iomestic production of finished products
ailzost aeeta demand and imports have zoetly been confined to
intermediats aaterials. In 1987 pesticide exports recorded a
26 tines increzse over 1973, reaching U,3, § 11.3 million.
Zegticile izports slackened fros 1976 and totalled U.S § 94

aillion 4{n 1983,
Jince the early 1970s and the Government's promotion of

<r
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eavy and chemical izdustry, remarkable progress in the
large sczale chemicz2l incdugtry has bdeen made providing rew
ca%terials Zor 2ine chemicals. Inspite of Yue adéquate availe
22424%v o7 raw zaterizls 3ystematic linkage o7 these raw
2a%terials %o final »>rocuct output hasg zeen impeded due %o %he
lack 072 techmnolcgy and procuction Zacilities Zoxr aynthesizing
intermediate 1asarials. -iice Sh=2 lat<er 2alf o2 %the 137Cs
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efforts to enbance synthesizing technology have bdesn made by
national research institutes and private enterprises. Under
the 4.fth Pive Year Flan (1982-66) the Govermnment has been
promoting B&D development projects for the fine chemicals
industry in line wvith technology industry development policies.
The domeatic market for fine chemicals ia expected to expand
i1, line vith contimuous national incoms innreases and the
consngquent improvement in living standards. ZExport growth
vill also be accelerated as a reeult of Technology enhance-
ment end ensuing price competitivensss.

Sxd _Lankal

The production of urea inghe country began with the
commi ssioning of the first urea plamt in Jo7Tembdber, 1980,
The ursa fastory is mrnaged by a public sector entsrprise.
The Stats Fertiliszer Manufaoturiag Corporation (SMFC) which
had been plagued by ingufficient workisg capital throughout
1981; this problem hag be¢n yolved as the Government has

provided the necessary working capital at the begimmning of
1s82.

The 3tats Mining and Mineral Development Corporation
(SMMDC), another public sector enterprise is responsibls for
the production of the Eppewela rock phosphats., In 1981, total
production of this Fertilizer reached 14,076 tomnes.

The main resson for the decline in the igsue of fertilie-
zers in 1981 was due tc an increase i~ %he price of fertilizers,

adversely affocting its demand. The table 'slow gives the
Z2s>tiliser consumption and phocphﬁt production,
m

2A3Lg = 17
Sr4 L - t P ate
£rodussions
Fertilizer Zhosphate :roduction,
Sonsumption.

Consumption in '79 - 137,600 4.Tons. 1981 = 14,076 tons.
Congumption in 'S80 - 169,0C0 M,Tons.

1/ P.a.0.
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Drastic reduction in fertilizer pricee in September,
1979 brought favourabls response from the users of fertie
ligers. 4is a regult, consumption of fertilizers incregsed
to a total of 169,000 nutrient toms in 1980 againat 137,600
in 1979 regiatering a sizeabls increage.

In the field of drugs and pharmacsuticalsg and pesticides
the units are mainly engaged in formulations and packaging.
2roduction of dasic organic and inorganic chemicalg has made
8 modegt start.

Ihallapds

3tarting with aimple chemicgl production in the
'gixties, embracing paints, varnishee and lacquers, soaps,
inks, pharsaceuticals, plastic processing with sinple equip=—
sent and relatively low skill requirementa, the present gtage
reached includes the production of a wider range of chemicals
and products, man-sade fibres, detergents, industrial canstic
soda, chlorins, hydro-chloric and ealphuric acids, plastic
and synthetic resins, compound fsrtilizers, certain taxtilse
auxiliaries and paper. Chemical intermediates are still
i1argely being imported in Thailand.

Isports of chemical products amounted to .B8,857 million
baht in 1982 (22,39 baht = 1 dollar) prior to recent devalua~
%ion in 1984, Iatural gas from the Zrawan gas <islds will
result in z vigoroua development of the sheamical sector.
2roposed patrc.chemical and fertiligzer complexes in the
eastern sea board area will create an integrated and diversi-
24ed induatrial base in inorganic and orgzanic chemicalsy and
vith full capacity utilisation the igports willde very
zZreatly reduced.

inorgenic chemical industry embracing inorganic acidsg,
alkalis, inorzganic oxidee and salte, industrial <Lases and
ckemical fertiligers, production o sulpburic, nitric and
ohoapanoric acids - an iategrzl jast of tae feortilizer aector




have developed. Domestic production has dbeen thus far of
phosphoric and nitric acids. Salphnric acid is used in
production of aluminium sulphate, acid storage datteries,
textile dyeing and printing, steel and metals. Capacity is
estimated at 285 metric tonglaily or 94,000 tons yearly.

In 1981, 39,520 M.T. vas produced; in 1980 production vas
54,202 A, Tons very largely from impcrted sulphur.

Sydro=chloric acid is used in . . stecl, chemical,
pharmaceutiocal and food proceseing., Production in 1981 was
84,737 1.7; caugtic sgoda is panufsqtured Ly electro=lysis of
common salt solutions. Froduction capacity in 1981 was 360
tops daily and production in 1981 was 67,654 M.Toms.

There is no production of Soda Ash yet and consumption
vas 58,078 X. 2, in 19820

Apnmo Sa 2

In 1981 production was 40,916 tons sodinm silicate,
production in 1981 wag 20,158 M.T, and daily capacity is
168 M.T; small quantitiy of oxides are jproduced and industrial
gases are produced I{rom air by liquefaction, liquid oxygen,
liquid nitrogen and liquid argon. ZFart of the chlorine
produced is trangformed 0 hydro=chloric acid, in the proposed
&28 based petro=chemical complsxX; large quantities of chlovide
sonomer (VCA), Cardondioxide will be produced as & by-producs
about 377,000 tons jearly. 4icetylene production was 372.4
tons in 1581, Congiderabie quantiiies of certain idorgaanic
chemicals are imported as domestic unita have not operated
at fully raved installed capacities. 6,052 toms of sulphuric
aszid vere imported; besides 27,3C0 tong of hydrochloric acid,
11,150 toms of golid caugtic soda and 1,360 %oms of canstic
soda {x 30lution, 581 %ong of zinc oxide amd 175 %oms of
sodium silicate in 1982.

A 3oda aan project wiih a capaciiy o 4C0,iCO0 M.T, aas
Jeen proposed to meet domestic demand needs o0f aLial region,
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Agricultural growth from 1360 to 1581 averaged 5 jer
cont vita 10 kg of nntrients usage. Iitrogen shosphorous and
potassinm fertilizers are in uge and nsarly all ars being
imported eitiner as finished products or intermediatss. 4
state enterpriase has Been producing limited quantities of
amzonia sulphate, ures liguid ammonia in Laspang Piorina,
but it shut down in 1979. The importe of nitrogenous phos—
phates and potash fertilisers between 1579 and 1982 wers
157,000 of nitrogenous fertilizers in 1979.80,. 132.5 thoueand
(potasaium) phosphorous and 32,000 tons of potagsium -ulphuric
acid, 321,500 tons. In 1980-81 totel imports vere 317,000
tons and in 1981-82 were J24 thousand toms. In 1981, total
fertilizer irports were 874,545 tons and in 1982 it vas
309,000 M.T,. at a cost of 3619.4 million baht in 1981, A
joint sector fertilizer plant is mootsd at Rayong. The
estimated direct investment cost 0f the complex is § 563
million dollars - dased on the gas separation plant slated
for 1985, Potash will he imported and comstruction of the
complex is to start in 1985.

fertilizer use ia among the lovest in the region since
31d=19708. Jitrogen fertilizer comsumption in 19795=80 was
46 ,CCC tons in 197C3; 90,000 tons in 19753 136,000 tons in
19763 181,000 toms in 19773 164,000 tons in 15733 185,000 tons
in 1979 and 180,000 tons in 1980, Half of nitrogen is usged
in paddy and sigarcaans i3 al3o a large user - about 20 per

cent; rubber 3 per cent and others 21 per cent. The %able below
gives the projected fartiliser J consumpsion over two deczdes:

2otal 3. 130 263 P
of which Urea, 2C 5C 2

1/ ?.4.C.
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Urea use has thus far been artificially low. Major
current ¥ scurce is acmonia sulphate. Xetro group is ‘the lar-
gest fortilizer importar. association of Traders (Thai Fertili-
sers lmporters and Traders issostiation) -~ rublic Sector is
represcented by Marksting dody Ifor farmers. There ia a small
govermment-owned nitrogen complex at Hac Hoh Off-shore gaa based
plant which is expected to come up in 1980a. The complex may
come up in mid-1980s. GHatural Gas reserves are adequate.
Industrial nitrogen ia expected to grow modestly. A major soda
ask facility is expectad in late 198Cs, with 58,000 million tons
per year ¥ being supplisd by the new ammonia plant, Agronomi-
cally the ammonia chloride could be used. ill the ammonia
chloride produced in Soda Ash plant can be fully used vithin
the Thai Fertilizer markst provided that a soda ash procsss
1s selected which limits the ammonia chloride output to 200,300
millicn tons ammually. Star$ up of a major amoonium/urea
_ complex in 5id-19808 and during 1990s of a secand complesx

ia anticipated. The tabls below gives the ammonia and aitrogen
supply,s gdemand» & 4rade projections.u. ; ,

Thailapd's .goonia and Nitromen Suprly, Degapd and
azade = 1979=-20001
1978=79 1975=8Q 1984-87 198990 1994-03 2C0Q

Consumption
Pertilizer H. 183 188 270 393 517 620
UY Production. 4 0 0 243 486 486
Aamonia for =~
Fertilizer. 4 0 0] 247 5C0 509
Azmonina Chioride
recycles from 0 C 0 58 58 58
Soca asha

1/P.4.0.
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Table delov gives the consumption of fertiliser nutrisats in
BSCAP countries.

TABLZE - 20 v
T co < Jutrie z
1 1 1 35C O
Bum. 6.7 . 4 3oc 003 10.0
India. 20.8 6.5 3.7 30.2
Izndonesia. 44.4 14,2 4.5 63.0
Malaysia. 32.3 27.6 45.2 105.1
Jepal. 6.9 2.4 a.5 9.7
Pmi]?pmeo 22.7 5.4 5.6 33T
Espublic of Korea.203.6 88.8 83.3 375.7
dingapore. 225.0 62.5 262.5 55.0
Theiland. ) 8.6 12.9 21.4 1€.3
Sr4 Lanka. 42.7 75.7 2.0 T7.0
China. 122.1 27.7 5.9 155.3

In wid-708s, natural gas vas discovered and eetimates

are of 20 milliom:.cu. ft. zagkeaerves; a pipelins was constIu~

ctad and first gas begzn to flow in Septomber, 1981 and second
i gas f£ield ig expected %o go on atream in 1985. Ghen all

supplies coms an stream by 1950 natural gas proiuction is

likely to reach 300 MMSCFD, I{ aay v7entually meet a fifth

of the country‘s total energy needa. Iy 1586, Thailand will

need to impurt lese than half of the energy requirements and

by 1987, largely refined products will be imported. Targotad

natural gas utilisation will displace crude oil iapozts. The
following table gives tasa aatizated gas rosourcss and productim

Y awd ! v n °

&

s8timnated Natural Gas Beserves $: 2C bvillion cu. f%.

anticipated matur=l ges 5CO ¥HSCFD
preduction in 1630,

Synth 1 H

igyon rolyeeter and nylonm f2drics are produced baged on
<ze izsorta of caprolactum, 125, 3T and Z.G, cCepzcity utili-
s2%ion vetween 1979 %0 1681 was over 35 rer cext out in 1982

1/ F.4.0.

2/ 2apers sresented at trs latermatioral snergy
CocZerence, Law -elini.
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it fsll to 78.46 per cent. Total importas 72f aynthetic fibres
voere 15,530 tona int1980; 1956 M.T. in 1381 and 27956 tona in
1582. Thal man-made fibre imports dropped in 1382, 5345 tons
0f acrylic fibres were izported in 1982 showing a quadrupling
of the demand from 1579.

Synthetic Detergeptp:

Synthetic detergents have made xeat inroads and produ-
ctioa in 1974 wvas 40,900 tons; 50,639 tons in 1975; 54,966
tons in 19763 59,251 toms in 1977; 61,160 tans in 19783
72,210 tons in 19793 84,618 tons in 1980; 82,726 tons in

1381; 34,284 tong in 1382 and about 94,000 tons in 1983
(estimmtad ).

ill. detergent conatituent. are imported and local
production ia mainly in compounding. When the aromatic
complex comes up the constifuenta may be domestically
produced.

zha L]

Zher? are 137 producers 5f puarmaceutical »roducts and
two are govermment owned ~ 21 aye afflliatse o ANC'sg and
zalnly engagad in formulativinse Gther firms are amedium and
amall gized sngaged in simpls formulations and re-packing;
only one firm producing active irgzredienss in Thailand whic
started in 1982 and is engaged mainly in producing .ntibiotics
(4 tonr yearly) capsules and injectione. 9C per cent of ravw
materials are imported Zrom ¥M¥C's, Consumption of drugs has
ircreased from 3,037 aillior bdant in 1371 %o 19,527 =million
daht in 1982 at an average zrowth rate of 18,7 zer cemt. Iz
the 'seventies local production increased by 23.6 per cent,
from 15C million to 15,787 atllion beht, Local induatry
supzliss 73 ner cert c¥ d2mend and sovriasticated drugs are
zainly ioported. <vapacity utilisation 43 30 %o 5C per cent.
Z2e Thal joverzmment pazrmaceutical Crganisation ig a major
iraug sup:lier 2nd prscuces ACQ0 pharmaceuticul productss
33205 of pharmaceuticuls zxe Z2CC =illicn bzat, TComestic
i26dustry 33iill lucis tae trangZzr of merufacture techmology
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ia thisg sector. The table below gives the drug comsumption

and production.
P Tasig - 23 &

Th ' Con tion . uot

Year Drug Consum Draguct

cammw——— mﬂ&—

(\million bant., \million baht)

197¢ 3,037 - 150

tg82 19,927 15,387

(Bxchange rate:t - U3 $ t = 22.9 baht.)

The countries u. the 3SCAP region proved mmch more re-
gilient than most iR coping with the d12ficuliies drought abous
by the recueasion. Inspite of thair perceptidly better economic
performance, the develorping I3CAP ccuntriss suftered a consi-
derable 3lowedown in growth, aspecilally in 1552. although the FRC
J.3. and Japanese sconomy in 1383-834 3howed considerable signs
of irzprovement, %he immedints and zedius~tarm prospecta vere
792t not too reaesuring,

first,regarding the strength and durability of the current
regurgence of economic activity in developed countries and
gaccadly whether such a recovery by itself would be able %o
lgnd momentum %0 sustained development in develovning countries,
vaich had been held back sizce the onset of cthe current receg-—
sion in develsped couatries. The world aconomy secmed %o De
aoving into a new pnase in wvhich the siruclural characteriatiocs
of the developed and developing world had chapnged considerably
and the old mechanisms 0f adjustment iid znot operate with +Lhe
3fZactiversas and automaticity o7 tze zas¢, dlizough, there
ar9 scme grounds for optizdiam regarding growth ratey during
1 385=36 esvecially i= the United itates, vapzn and South=cast
s8ian economies, world g-owith will remedin 1o0w compured with
t30se 1n te 19808 ana early 157C8. 03200 25paecast L2 “0r modewa—
-8 Irowih,
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The Yorld 3ank Cantral Scen;:iol/ assumes that GDP
growth in industrial countries will average adout 3.8 per
cent upto 1980 and 3j.5 per cent trereaftaer; given technical
progress, per caplia output is expaected to grow at 2.8 per
cent between 1985 and 1995, while the inflation rate is
estimated at 6.4 per cent/year in the industrial countries
for the period 1982-1995. In its low scenarico the iorld
Bank assumes a per=capita output growth of 1.8 per ceant per
annul in industrial countriss. 2Aecovery under thig scenario
is assumed to be slower. The developing countries are shown
to perfarm poorly with an ananngl Zrovwih rate of 4.2 per cent
over ths decage, IDeveloping countriese will grow al a slow
~ate of about 3.7 per cemt, South-~3ast igian economies anrd
gocialist countries of ipis xight bYe 9xpected to grow at a
higher rate tham *his avercsge, DB5oth China z2zd India have
performed well in the recent years axd trze modernisation
prograpmes in Chinm and the libAarzlising trernde 32f recent
lata in Irdia offer ground for cp*;mm in tke near term.

e X ]
Adlns

By 2000, total nitrogen fertilizer demand for the AS3AN
regicn ia projectad t. increase from 1,1 million ¥.T, in
1378=79 %0 3.6 aillion A.T. in 2C00 at an average § per cent
growtc. The S343 region will increase domestic supply of
aitrogen fertilizer derivatives from 0.86 aillion 4,2, 4in
1379 to over 3,2 million metric %toms ¥ in 2CCO - an average
annual inoregse of 6.5 per cent. ILi3 assumes ths addition
9f iS3al projects at 3intulu and dceh; Zaltim in Indonesigand
anotner urea »m ject 1ir Indonesia 12 1950 and %wo more by 20CC;
twe major projects in Thoailand 4= late 19803 2nd 129083 and in
this neriod the region will rezain a net izporsar 0 foxtili-
zer nitrogen,

wise sery Zew exceztioas, the most izportant o7 which
e iug China ang Ixdia, develoring ZXla? ccuntriss axperiemced
defind%e azd 3ignilicans slow-dcown in tiair growth ratee
a 1322, Ihe izmcigleat recovery Lyihe uUnited uiates, Japan ?hg

1/ iprld 3onk arcpoel seports, 1287 apd 1384,

| Sl
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and other developed countiries aince early 1983 has begun to
have suilicient effect on some developing ESCAP countries %o
arrest ard reverse the unfavourable trends of 1981 and 1382.
In some countries, such as Burma, Malaysia, and 3ingapore,
high growth rates have been maintained by relying on more
efficient use of domestic rescurces.

Burwa and Iran have followed more inward-orisnted
policies than moet other countries in the sul=region.
The growih performance of India, rakistan and Sri Ienka
during 1983=84 is likely to be above average in South-East
Asia and except for Sri Lanka, higher than in 1982. The
growth rate of GIP in resl taras declined everyvhere in the
sub=-region, compared with 1981, They were the lowest in
aore than a decade for 3083 of thees economies. Most Zast
and douth-East Aisian countries and aress - including Hongkong,
Malaysia, the Hepublic of XKores, Singapore and Thailand - are
likely t0 achieve improved economic performance and growth
in 1983=84. Zconomic performance in Indomssia in 1983=84 has

not been g0 heartening.and Philippirss hes heen sassing thrugh
a d1f53ion17 tixe.

The zrowth experience o0f the five centrally planned
economies of the ESCAP region, Afgtanistan, China, the Lacse
feople's Democratic Republic, Hangolia and Vietnam has deen
gomswhat differens from that of the rest of the developing
RSCAP countries. vhile gsrowthfias slowed down in some of them,
notably in Afghanistan and the Laocs rsople'’s Lemocratic
Repubddic, the performance of the Chinese economy has been
izpressive during the past f2w years, both in the domcsetic
and extermal fislds, mainly because of 3 seriss of reforas
measures undertaiken to improve the efliciency of the economy
and to increase production;trado asd per capita iaconmes,
especially in rurel areas. In 1582-83, <he economy of China
achieved ore of %@ highegt growith rates in the Z5CAP region.
The high rate of growth achieved in 1582-83 by China 48 in
contragt both %0 tha J per cent growth achieved in 1381 and
%0 4 per cent larget 3set Ifor 1982. Z=ven ia 1984 the buoyancy




was maintained in the Chinese econmomy with the foodgrain
production touching 4CC million tors and the exports reacu-
ing U3 § 25 billdon.

Tha Republic of Korea, Indonssia and Malaysia are
likely to develop attractive domestic fuel-related uses.
Philippines usages vill grow slowly. Main chemical appli-
cation of relevance is formeldehyde production particularly
in countries vhere wood processing is welideveloped and a
growing industry e.g. Indonesia, Thailand, Malaysia,
Philippines. Some developing countries will 21so have a
market as a Solvent and as a feedstock for acetic acid and ZKT

Methano]:

Jatural gas is e:.pected to remain the domiaent feed-
st ock for methanol throughout the 'eighties, with many
developing 32SCAP countriss endowed with large zas resouxces
likely %o have a campetitive edge in methanol prodmction.
China, Pakistan, Thailand, 3runei, Fhilippines, Indonesia,
Malaysia, India 2na Bangladesh have large natural gas
reserves, Ore of the most important factors determining
the feasibility of methanol production will be the sconomic
value (opportunity) cost of the particular gas rescurce
available or %o bemade availabnle for such production, The
accnomic value of gas will be related to the valus of Zfuel
0il where it can readily 3ubstitute for current sr future
Zuel 01l use and will be bDetween zero and U,3., $ 2.5 per
13 ta 4in situations . vwhers Juel oil substisuticn and
gimilor uses are precluded and where only amamonia or
G constitute altermative gas uses. The tadla 2% ziver the
Agian demand estinates 25r methanol.
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Agian Methanol Demand sgtimatesg:

Methanol Deman' Setimsias
(1980) (2000)
Trailard. 13,000 M2, 40,000 M.T.
¥ aysia. 14,000 AT, 45,000 M, T,
. 1donssia. 19.000 M. T, (1979) 370,000 M.T.
Pailippines. 15,000 M.2. (1379, 38,000 M.T.
Singapore. 20,000 M.T. 40,000 H.T.
India. 110,000 M,T. 450,000 M.T,
Pakistan. 50,000 M,T. 220,000 M,T,
Republic of 100,000 M.T. 520,000 M.T.

Zorea.

I3 ASSAR REGION:
Theiland:

Demand in 1980 was 13,000 M.Tons. ZFormaldehyde baged
adhegives for woodproducis sccounts for 20 rer cent of demand
and talsnce in solvent uses. Demand is expected to rise
to 40,000 K.T. iz 2C00 on forecast growth ir forest products.
Thailand does not nave available refinery or ckemical stream
rich in {gobutylenes. Methanol demand Zor MTBE would be
50 to 120,000 M.T. assuming a rise of 7 per ceont annually
in MTIZE blend in gasoline. 4 370,000 metric ton per year
natural gas-based dethanol plant is assumed in late 13580s
vith mset production being exportad.

Malaygalg:

Zemand has zZrown from 2 %o 14,000 M.I, during 1570
%0 1980, Torecast demand ia keyed %o Malaysian forest
products industry and correspoading demand for formaldehyde
reginsg 18 expected o rise zo 20,CCO tors in 1985; 26,CC0 <ons

1/ mergiag Znergy and Chemical applications 07 e<hanol:
Coportunities for Jewmloring countrise, 4dorld 3ank,
april, 1382,
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in 1990 and 45,000 by 2000 at an average ammual growth
rate of 5 %0 5.4 per cent. ~Zlywuod production increased
three-fold in 1970s.

Sarawvak and Ssbah have vast foreat resources but
developing slowly ownirg to infrastructure limitations.
Preogently demand is met by imports through Singapore., I3
is plammed to build a 1200 tons per day methanol plant.

0 H

The demand 1z expected tc rise from 19,000 M.T. in
1979 %o 50,000 X.I. in 1985; 93,000 M.T. in 1990 and 370,000
M.I. in 2000 at an average amnual growth 32 15 psr cent in
viev of the rapidly growing forest products industry. The
?,T, Pamol-to-fiesin productiom capacity was 18,000 M.T. in
1979 and expected to rise %o 27,000 NI, and P.T, iroki from
24,00¢ A.T to 33,000 A.T, There are no rlans for majcr
addi%ion to gas turbdines tiil 1550.

The present production of by=product methanol could
contimne at 10,000 H.I, per year and nev fibre plants could
later in 1960s add 1 %8 3000 M,T. Jibout half ia trans-ehippes
in Singapore and exported to Japan.

-
L J

E

The demand during 1979-2000 is expectad to increase
Zor formsldehyde from 15,000 toms in 1980 to 22,000 ¥.?. in
19853 26,000 i4.Z. in 1990 and 38,CCO #A.I. in 2000 and solven
and mix will rise fxom 3 %o 4000 in 19855 5000 in 1990 axnd
8000 in 2CCO at an average annual growth rate of 4,2 per cer
There is a 20,CC0 tons methanol plant based on partial oxids
*ion of Jdaptoa a3ince 19737 but not coperational., 8 to 10,0C0
tons of methanol is produced as a hy-procuct from a polyest
plant tased on imported dimethyl forephtbalate. FPhilippine
2111 continme %o be a net cathanol ia :ts forseeable future




Singepoxe:

Total methanol demand was 20,000 tome in 1979 and will
likely grow to 40,000 tons bty 2000. To*al ASEAN Nethanol
demand 1g likely to grow about 9 per cent from 87,000 toms in
1979 to 540,000 tons by 2000, Indonesia will be growing
famtegt in this aector becanse of its large forest resources.
Major future scurces are liksly to de Thailand, Indonesia
and Malaysia. Pertimiva has an ambitiocas plan for a 300,000
M.P, per year plant based om low cost gas on Buxyu Island.

Iodia, Pakistan and the Hepabllc of Xorea:

Demsnd o methanol in India is estimated ot 110,000 M.T.
in 1980 and likely to grow to 150,000 tons in 1985 to 215,000
A.T. in 1990 and 415,000 A.T. in 2000. In Fakistan it wvase
50,000 M.2. in 197% and 55,000 tons in 1980 and likely %0 rise
to 75,000 tons in 19853 100,000 toms in 1350 and 220,00C tons
in 2000. In the Aepublic of Zorea it vas estizatsd at 388,000
A.D. in 1979 and 100,00C M,E. in 1980 and is likaly to rige %o
225,000 tons in 19853 335,000 4.2. in 1990 and 520,000 M.T.
in 20Q0.

The overall growth should de at seven per cent per year
through 2000. 7The formaldehyde production in India is present-
1y 94,000 M.Tons per year; in small and regional plants they
require 42,000 M.?, of metbamol. The producticn or methanol
in high=level methanol/gasocline blends and in straight alcohol
engines may bde worth studying alongwith other alternatives in
the large natural gas ricia developing countries with a
gignificant gasoline consumption and a car industry like in
tae 3epublic of Zorea and India.

I+ i3 worth compering ethanol and methconol ag potexzs
Z16ls since both optisns 3ey co-exist as in Thailand., In many
developing countrise demand for petroleum distillates is
neavily slanted %owards diesel and XaTosene with fuel oil
sarticularly gagoline being in delirced or surplus supply.
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Ugse of mathanol may be desirable as a substitute for diesel
and ierveens in gas~ricn bvuat oil poor countries like India,
dangladesh apd Thailand, Main justification for methanol
production in developing countries will have to rest on
export potentials vith the prospecta for the ievelopment of
locel chemical and fuel uses playimg a crucizl role. There
could be significant room for increaged methanol trade and
experts beyond 1985, The fsagibility of setting up largely
exnort=orianted projects in developing countries needs 3o bde
studisd. India and Thailand ahould give consideradle
cansideration %o methanol/MTB tu production from natural gas
for export, and explore long term exvort comtracts. A
research and study programme should also be =et up for
developing domegtic chemical and fuel acplications for
methanol and as a house=hold fuel where firewocds depletion
is a problem. There is need for »reliminary zas-utilisation
studies t0 gvaluate the relative merits of gag use for pover
cenerstion agoinst that of 2ethanal, armonia and ammonia/urea
and LJ& production,

v) cQ at e 29y & hemicza} '

The chemical industry hes occupied a high degree of
priority since the 60s and more particularly in the decade
of 19708 and eerly ‘'eigbties, In the mid-80s and 90s i
is expected %o play 2 very significant role in the overall
national development plan priorities on a Satiorel, rub-
regional and recional bvagi=z.

dany of tha developing :=5CAP countriss seek to vigorously
pursue tra policy 97 i-port substitution ard s3xport promotion
50th with a view %o react a nign degree 02 sell-suificiency
in tne various sub=ge@ctors of the chemical incdustry as also
%0 generate iire nacegsary Ioreign axchangs aa tae domestic
darket i3 oi%ten not large esmough %0 reacn dconomies of scale
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and optimal desand.eupply situation. The zedinm teram
projecticns of the demand of the mRjor sube=eectors of the
chemical industry and main products and groups of productes
together with long-ters projectionsupto the emd of the
century are for steady growth though somewhat lower than
the levels attained in the soventies.

The projscted ammonia capacity and the market for
drugs upte 2000 i.D. are reflected in the table delow:

TABLE - 24 U
Prolectes pillion tona capaciiy
3agional Diatrilution of Amgeonla Capaclby:
1974-73 1373=80 1984-83
f:;:i':ﬁ? dsia sarket 6.4 11.5 17.5
Igt ted m -~
1200=-20003

(Valune = $§ 000 million)
1980 1999 2000

Indsa 3.515 in 2000 4.D.
Iran. 2,660 in 2000 Ai.D.
indonesia. 2,435 in 2000 4.D.
2hilippinss. 1,640 in 2000 A.D. 2/

i/ Hatjopal Fertilizer Developwsnt Centrs,
1VaA, Jape 198Q.

2/ Opportunitiss for tharmaceuticals in the
Jeveloping sorld in next 2C years - Information

aegearch Ltd., cited ia SCRI? JYo.5093 28th July,1980.




The rangea of capital cogts at 1980 prices are U3 $ 300
t0 $ 400 million for an integrated ammona/urea complex, $ 169
to 367 million for phoephate rock, $ 218 - 291 milliom for
phospboric acid. ZEstimates for additional investment in the
drugs and pharmmceutiral sector in India are estimated st
$ 7.5 tdllion by 2000 i.D.

The investment plans of many developing 3SCAP countries
are presently under finalisation., World trede in 198C=52 has
not riuuu and trade projections for the next decade end a
half would at best be entirely tentative. The irdustry
being very highly capital intensive, the impact on employment
gensration would be modest. '

The SUCAP region is rich in natural and human resources.
The Asia-Pacific region is expected %o maintain ressonably
high sustained rate of indugtrial/economic growth in the
nid-'eighties and 'nineties though the rates achieved in ths
'gsventiga. may not de aqualled in the next 5 to 15 years.
Bagic industrial chamical production ias expected to mainsain
a steady upvard trend in the six ASSAN countrises., The
growth in the seven South AIAN countries will bde somevhat
slower, and may be expeciad to recover later in Iran and
expand in the 3spublic of Xorea in ths mid-'eighties and
possibly 'ninsties. The chemical induatry being a catalytic
segnent has a significant bdearing on the national industrial
strategy of the various B3CAP countries. 13 rate of growth
has been around 50 ;9T cent higher tham the industry growth
rate as a vholes and ithas both backward and fcrward linkages
vith agriculture, industry and public health. In many of
the developing 35047 countrise, the pressure oY population
gérovth has been quite significant in the T70s and early
'eighties and in the 3outh-Asian region i3 likely %0 remain
at Zairly high levels even in “he nid='eighties and 'nineties.

L/ I.8.7. and G.4.7.%. World Trade rose by 2 ner cent
in 1683 and Likxely oy 9 percent in 1984.
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In the South-East .aian region the population growth may
show a mmdegt decline; 3y the end of this centuary the deve-
loping countries vill have over 72 per csnt of world's
copulation and the ESCAP region accounts for more tham half
of the global po;mlation.l/ By 2000 A.D. $the global popu-
lation ig expected to reach around &wi1/2 billion and this
necegaidates doubling of ths agricultural produce in many

of the mogt populous countri-g of the ES5CAP region - China,
India, Indonesia and Sangladeah, %0 3eet the minimum mutri-
tional standards. 710 feed this growing population s massive
spurt in fertilizer and pesticides usage vill become
insscapadle. The growth of fertilizer and pesticides
industry ias, therefore, of paramount concern to the develop-
ing BiCAP countries during the zideeighties and 'ninetigs.

India, Jordan, the Rspublic of Xorea, Neauru and Vietnas
are pajor phosphatse rock producers accounting for 3 per cent
of global production. China accounts for 1.! per cent of
global potash production.

dith the growing conscicugness o improve public
health the pharmaceutical industry will need to grow at a
high rate in the mid-'eighties and 'nineties involving
major investaents in the prcduction, formulations, packaging
and digtridution of not only the dulk drugs but algo formulae~
tions besides extensive growth of research and development.
In India, the depublic of Zorea, Iran and Indonesia the
pbarmaceutical industry is estimated to grow around 7.5 jper
cent in tae next 15 years. ~

A deficit of 1,39 %0 1.93 aillion tons of anlirogen
fertiligers is estimated, while %tkat 2or cenirz2lly planned
aconomi¢e Sf imia et 1 %0 1.4 :illion tonsg nitrogen, .also
a deficis of 1.5 =¢1lion %tons i3 estizated in phosphate
Zertilisers ag also a deficit of 1.4 =illion toms in Potaah.z/

L/ leports of U,3, Fupi for “opulation, Jew Tork.

2/ Trans-pational corps in the Fertiliser Irduetry,
wdCTC, lJew Tork, 1382.
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a8 the 304X region is vwell endowed with rich matural
and haman rescurcsa the agrowindusirial development is likely
to remaln at high lavols during 3id-80e and '5Cs even though
+he rats of overall growth may be somewbat mcre modest than
experisnced from mide~'60¢ through the '70s. To cater to this
agro=industrial spurt She orgz=nic and inorganic sector will
als0 grow sigeably in the next 15 years. The isia=Pacific
region has veen identifiod ag one O0f the moas promisting
global regiom fvr industrial and agro-ecomomic growth in the
aid-'eighties and 'nineties. There are increasing signs of
sTeater submyegional and rsgional cooperation in the future,
doth in ASZAK aml a very proaising start has been aade at
the recens Mahe Conferenge of the SARC countriess.

“he dewvelopmental goals of tos chemicsl geator in the
Indian economy are t0 achieve a high degree of self-eufficisncy
daring the Jeventh Xlan (1985-1990) in the fertiligzer, pesti-
aides, drugs and pharmmceuticals, industricl and basic
chemicals sectaw and t0 geneérste exportable surpluses parti-
cularly for supilying tae otier dewveloping countries in the
ESCAP/ifrican and Yest isian 3egions. The discovery of
large deposits of natural zas in the ¥esterm region has
previded the dasiag for the setiing up of very large fortiliger
2lants dased cn natural gans and it is expected that during the
2id-'808 complests selfegufficisnsy in the area of Zartiliger
production will have bheen achiseved ani poesibly export surplie
ses 3ay alao begun to be generated, . -ixilarly the outlook
Zor selfegufliciency in pesticides has becoms quite promising.
iswwver, in the drugs and pharmeseuticals sector the progress
in the last S years has been cdis-aprointingly small owing %o
lack of sigzeabdls freesh investments resulsing rom the price
control mechaniss thet has beea irstituted in recent years.
The drug cortrol policy i3 axtected <o te sulialbly revised
and recent relaxation in induatrial licensing are irdicative
of & more Dregmatic policy.
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Ia the basic and industrial chemicel sector also the
growth in the lest 4 t0 5 years has bdeen very modest,
1379=-80 was the peak year end only in 1983-84 tae 3roduction
has started picking up again and in 1584-85 it has shouwn
signs of recovery.

Hnilarly, the develcpment plans of China, 2akistan,
3ri Lanka, Sangladesh, Thailand, Indonesia, Ma.aysia,
£hailippines and the 2wepudlic of Korea, have assigned a
place of very nigh priority Zor the growth of the chemical
industry in the mid-'eighties and 'ninsties and moxe parti-
calarly in the fertilisers, pasticides, drugs and pharmi.
csuticals, basic indusgtrial organic arnd inorganic sectors.
In China the Chemical indugtry ia expected to more than
quadruple ita ocatput in next 15 yemrs. A break-through in
bio=chemical engineering is expected. The induatry Ras
also oneirg developed and located in the vagt interior as it
had thuas far zeen -zainly concentrated in the coastsl regiom.
The constructiom of phosphorus and potassinm fertilizer
plants vill be increased and fine chemicals and other down=
streans chemical products will de favoured sectors, The
chemical production and construction will be closely linked
wvith foreign trmde. In the depublic of Zorea the accent will
be on hizher teconology, dioe-chemical enginsering, fine
chemicels and export oriented chemicals production and
construction. The agro-industrial 3ector being heavily
inter=-linked with chemicals occupilse a key place in *the
national industrial gtrategy of the sub-region and the
region as a wvhole.

¢) The deve at goa of %hig sector {=dividn
gountrieg and whgt are tge Jpte- goverrmental goalg
IJ - 4 meve - oL e v ¥ t0 r’em‘qm'
ar t 27 e tio Cop. 2mantarity.,

Ihe devTelovment zoal3 of the izdivual countriss at
3ub=regional anc regional levela ain at attaining a hiz:-
dagree of gell-gufficieney in the areas o0f organic chemicals,
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acetone, pnenol, methamol, acstic acid, acetic-anhydride,
melaticz-annydride, tro=-benzere, saoroitod, reeoroinol,
bete-nzphtol, dommacid and inorganic chemicals - czustic soda,
sode asi, liquid chlorine, calciumecarbide, potassium chlorids
carbon hlack, red-phosphorocus, acetylene Llack aad titanium
oxide, fartilizers, ammonia, nitrogen and potassium, pestici-
deg, herbicides and weedicides, drugs and pharmeceuticzla,
dyestuffs, soaps and detergents, paints, man-mBde fibres and
bagic chemicala. The othepbasic objective of the de'relop-
mental plans of individual countries is to achisve sxpors
capabilities and generate exportable surpluses 0 genera.e
foreign exchangs to meet their import requirements of plant
and pachinery aend sophisticated chemical items Irom the
developed countrisse.

In the ZSCAP region - India, Chima and the Republic
5¢ Zorea have developed a large chemical industrial tase
in the field of org=nic and inorgzanic chemiczls, industrial
ard basic chemic2lg, petro=chemicals, fertillizers and pecti-
cides, drugs and pharmaceuticals, soep and detergents,
saints and zen-made fibres.

The chemiczl baee has been considerzbly deepened and
diversiied in India and China over the 28t two decades,
and in the Republic of Korea since the launching of the
second five year Flan. In iIndonesia, Halaysia, Thailand,
+he .hemical induatry occupies a ceniral place in the davalop-
=zent plans as al30 iz t:ze racifi: regicn -

~ A

“he eontribution of Asian Zeveloping Mavket _conomies
i3 presently low in the wrld expor% of sharmeceuticals.
Zasides, iua %0 Ats 2z2d1li%y o L2223 zace wdsh %ke rale
32 2x3a223iom, ccmmensurzte wilh the 4orld exposThe, isa

somtritusion rezgistered 2 z2rzizal Jall as teT ke
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Region-wige nt on ob ba
iegiou- N QZ§ 1371 1 ‘AE- 197
Asian levelcping
Yarket Economies. 14.0 16.1 14.4 15.0

Developing Xarket Sconomies of Asia continme to
izpert increasing quaniities of zedicines Zor zeeting their
consumption needs.

The trade deficit orf aAsian Developing iHerket Scoaomias
rogse by 84 per cent during the abcve veriod.

xports from India izcreased at an annuzl rate of
10.7 per cent per amum during 1373-74 ©3 158C=-31 while
#oTl3d eéxports rose at a Zaster rate of over 18 ner cent
per arnum.

The Espu ¢ of 290 also seems8 set %0 copngideradly
reduce its dependence on imortad crude by develorment and
diversification 32 ita coal and hydro-resources. Lespiia
tha deepeet posgt-war recession in tae 158C=82 perisd, the
iorean chemical industTy has deen adls %o weaibsr %the storm
and ne3 been atlewpting %o make necessary adjustments in
1337-384.

Izdomegig wisa iis lacge p2Iirslaud 2ze 523 bacze is well
placed %o develop iva Iertilizar zid pesticiiza zecuor oxnd
Zour major Zertilizer plania oTre Seins 2T up. -72n though

1/ 7IC'3 4in the Pharmeceuticzl Izdustiry or
—avelopizg Countrias, UuCIC, lev York, 1383,




Izdoneeia has had to cut down its crude production in keeping
7ith the reduced OPEC: schedules, the long-term industrial
outlook remains reasonably satisfactory. During 1982-83 and
1983=-84 the Indonesian economy hag largely adjusted itself

and its foreign exchange reecrvae‘havn been slowly rising

and a megsure of confidence has been restored with the launche
ing of Replita IV from 1st April, 1984, The industrial
chemical sector may be expected to grow a2t a more moderate
rate than experisenced in the ‘seventies over the next 5 to 15
years. The gtrategy is not merely to develap sufficient
indigenous capacity, %o meet the domesti: requirements iz the
Xey areas of fertilisaerg/pesticides but alsa to develop export
ootential to cater to nesrby merkets in the Zhilippines and
elsevhere. Iz the drugs ané pharzecsutical secior the preeent
stage 0? concentrating on formulations/packaging will zraduslly
be moved o0 the masufacture of fine ckemicals and Jurther
downstream processing,

Tor Group I 2nd II basic chemical iaduatry i.e. %o
nrocees renewable sad non-renevable zatural resources, the
sevelopment policy is based on comservation principles, the
rationalisation of atilisation and prioriiiss Lor the fule
*41nant of domestic nesds, whereas tae surplus for export is
iimited.

In the oreration perioc many Iadonesian workers have
been 2ble to learm 0 conirol tae operaiion oI se7eral
bagic chemical industries having sozizisticctad equipment.

igro-chemical indusiry woich comprises rsriiliser
industry and pesticides incresased in volume/nroduction quen-
ity by as many as <6 per cent in Feglita I Z whlch ended on
3V 36 158de

Jsgznic chemical ipdustry which cozsrizas sevsral
iowastresm jetromchecicul irduziries such 2y resin, aynthesic
2i5pe, urea formaldehyd2, =2xplosiv® az2teriols 2%c. lpcreased

in 7olaze/=rsiucticn juansity dy 42 zec cenz.

L)
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Inorganic chemical industry, which includes among
others, cement, glass, csustic soda, aode ash and industria.
gases. 1%a volume and production quantity increased by 24
per cent.

a fe sSe Y

i

The installed Sational capaciiy at tie moment amounta
to 2,190,000 tons in 1984=85 and will be improved to 4,470,000
sons. in 1989. :

Zhogphatess
TSP/DAPORPE fertiliser industry!

T"he instelled Jational capacity a% the moment amxunts
to 460,000 tons/year and will de improved in 1984-85 %o
1,000,000 tons/yearl;

Fertiiizer Indusery (igmoniug -ulohgte):

The installed Natiaml capacity at the soment amounts
%0 150,000 tons/year and vill be irvroved in 1984-85 %o
be 400,000 tons/yeari;

The following by-products will De produced =

(1) immonia amounting %o 360,000 tona/yeer, a zart
of which will be utilised for *he deveiopment of
asmonia as rav mater.al, Caprolactum, goda agh
etc. and the remaining will be exported.

(44) Gypeum amounting %o 44C,000 tons/year which will
ne utilised as retarder lor %the entire cement
industry.

(441) Aluminiur 2louride amouniing %o 11,CC0O tons/year
yhich will be utilised as flux £57 pelting alumie
pium at asahan 7ro je=cti.
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The development of the production/capacity of pesti-
cides industry is not a problem, because the installed
pational capacity at the momeat is + 50,000 tons/year whereas
the need just reached + 25,0C0 ions/year. The real probles,
howvever, pertains to the import of ingredients as the produ-
gtion is mainly formulation based.

Ino c Che 1 AP &1

4180 ths development of otkher inoi'ganic Chemical gector
such as ‘=

caustic soda
soda ash
sulphur aci?
Caloride acid
phosphate acid
2lass shees

- industrial gas
- Zypeum etc.

is in hand for Replita 1IV.

The first fertiliser Zactor, "PUSAI™ I, was duill in
Palembang, South Sumatra in 1963 and aaa, thereafter, been
expanded with new factories, namely FUSRI-II in 19744 P0SRI=-III
in 1976 and FUSRI-IV in 1978. U0Other new factories beeides
the PULEI plants have been 3et up, sush as thuse of P2, Petro
Mimia Greeik i2Z4) in Surabays, Zast Jave in 1972, P2, Pupuk
Xujang in Cikampet, West Java in 1978, PT, Petro Kimia Gresik
(TSP-I1II).

Thers are other four nev ures fartiliser factories, the
construction of which ia in tae final gtages. Theese are tue
urea fortilissr factories of 2T. +324N, iAceh Fertiliger (2T
AAP), the foertiliser plant of PT. lakandar Yuda in lhok
Seumewe, .icen, and the two plants of PT., Fapik Zast Zalizmznzax
I and II ia 3eatang, zast Xalimartan.

iadonesia 15 still izporting fertilisers ai dresent,
specially those tyrtes taat sre not yet procuced domesgtvically.
“hen all fertilizer nlants have come irto procuctlon, iz
1985=86, Indoreeia will 2zve no need to izport urea fartiliser




any longer, but vill even de able to export ii, particuliarly
to the closwat neighbouring countries.

~he fertiliser produced in Indonesia tcday is Urea,
193/D5P and ammonis sulphate whilat such other types as
Muriate of Potash (McFP), Keisorite and Rock Phosphate, are
not produced. At the end of 1982, the production capacity
for these three tyves of fertilisers was 2,190,000 tomns of
uresa a year, 400,000 tcns of TS2 a year and 150,000 tona
of ammonium suiphate,

The growth of Irdonesia'- productidn of fertiliser from
1978 %o the end of 1982, by type, has been: urea 9.87 per
cent a year, rising from 1,437,000 tona in 1978 ta 2,060,000
in 19823 for aluminiup sulphate fertiliser in the same period.
the inorease has averaged 11.64 per cent a year, rising from
129,000 tong in 1978 to 196,000 tons in 19823 for TSP and
DSP fartilisers which went into production only ia 197Y,
there has been an average increase of 56.40 per cent a Jear
vith a rige from 117,000 tons ik 1979 %o 540,000 %oms in
1982.

Production realised has reached 54 per cent of urea
capacity, 135 per cemt of TS2/D32 oapacisy and 130 per cent
of ammonia sulphate productican capacity.

The planmt producing 132 now has an added production
capacity of 5C0,C00 tons & year, which was ofZicially inaue
gurated on 30th July, 1983. sSxpansion of the ammonia sulphate
Plant fcr an added capacity of 250,000 tome is exprcted %o
ve finished by the end of 1G83.

.he level of use of fertiliser in Indonesia currently
i35 still relatively low, it reached an average 0f only 125
£ilograms per hectars.

The largest uge of cmmical fartiligsers in Irzdcnesia
pregently i3 in the agricultural gector of food cropns, arnd
fcr zorticulturel and estats orovse.
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Since 1377, Indoneeia haa been exporting fertilisers,
particularly of the urea iype, to such zelghtouring couutrias
of deatipaticvn as tke rhilippines, Theiland, Malaysia, India,
Pakisten, Sri Lenka, Sew=Zealand and Australia.

In 1577, the volum? of surplus of urea fortiliser from
Indonesia reached 40G,196 tong, after whick ipports fell
constantly %o reach 45,032 tons in 1382. In the next one
or two years, four 2ev fertiliser factcoriss will come into
production, ihs volume of Indonesia's surplus of fertilizer is
likely %o be increased again as from 1985.

Ag from 1985, Iadonesia will be able to have a surplus
of 557,000 tons of urea, inareasei to 1,158,000 toms in 1986
and to 1,143,000 tons in 1987, for the 152/DAR/IFEK types of
Zertiligers,

Indonesia hga sufficient supplises of the raw materials
for fertiliser (lijuiied natural gasg)e

Indonesia is importing relatively large quantities,
aninly o2 none-area rertilisers. In 1378-1980 tte {iapors
volnme of uree was velatively small, reaching oxnly 10,000
tors, 3ut it roee in 1981 to 302,C84 toas, falling again
in 1982 to 120,801 %ons.

"he 19 vel of incresee in the consumption of fexrtilizer
by Indonesia in tte last 10 y@ars has reached 20 times the
azount.

The greater rart 0f theze imports of noneurea fortili-
zers cams from the Unitsd States ofimerica, Japam, Britain
and ALrocco.

The higheet value of imported fertiliser occurred ia
1381, when it reached US § 264.1 million or 1.39 per cent
of the tozal value of Iandonesia's imports that year, winich
s@8ve wowth US $ 13272.1 aillion, I® is estizated <hat tre
relae will alzo te juita large for 1582, ia 7iew o the fact
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that in the first half year the valus had already reached
US § 50,9 million which is 0.60 per cent of the wvalue of
Indonesia's total imports in this period, which are vorth
US 8§ 8339.2 million,

Mglayasia has very large natural resources and with its oil
and gas reserves ig poised for a steady growth of ite chewmical
sector in the medium_term (1985=390) and lonc=term (1999=2000).
Jatural zas reserves are estizmated at 22,500 dillion cu, ft.
Bowever, the small population (15 million) orf Malaysia some-
vhat limits the size of its produstion capabilities which
would necessarily have %o be focussed on meeting ths gaps in
the ASBAN and E3C4P region. The Malaysian authoritiee have
launched a comprehensive health programme and the development
plan prescribes the expansion of the public sector as the

main source of suapply to public health institutions. 2Research
and testing facilities are also being established. The Malay-
sian economy has Jjust complated a mid-term review of ita
current five=year development plang. The ckhemical industry
occupies a critical role in the growth and development of ti::=
Malaysian ecénomy.

Malayeia i3 aiming at achieving higher self-sufriciency ir
the mamufacturs 0f drugs and pharmaceuticals and down-stream
procegsing vith the completion of the refineries. It is also
seeking to establigh the fertilizer capabilities.

Ihailand hasidentified large natural gas fields in
‘Sravan and the development goil seeks to considerably
augment ité fertiliser production capability doth in the
medium and long-ters as it has so far been very largely
dependent on imports. The Thai Minigtry oZ Pubdlic Hdealth
adopted a Jational Drug rFolicy as paxt of Lfs f£iZth five
year Development Plan beginning Cctober, 19581, MXocst purciasges
are from the state owned 3P0 factory. 2he main objective
0f %he new policy 4ia to make availabla ~o %he whole populace
“ze most aflactive uand safe prarmaceutical jroducts at
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reasonable coet. Organic and inorganic sectors are being
developed in the private sector, Besides the projected goal
0T self=-eufficiency through gas-based fertiliser plants, Thai-
land is developing its methanol potential and will develop the
pesticides sector later,

341ag vith its oil fields and nev gas finds expecta to
achieve modest development production goals in the chemical
seotor, with the introducetion of high yielding varieties of
rice, Burme is engeged in augmenting itas fexrtiliser and
pesticides production development goals and is building up :she
necessary capacities of recent late. 3Iven though the economy
of Burza had remained largely iawvard looking, it has in recent
years begun to gradually open up and the development of the
fertilizer indusiry occupisee an ioportant piace in the
country‘'s development plans.

3ipgepore nas developed into a zajor refining centre
#ith the third largest capacity and nas been branching out
into various chemical industries mostly catering to ths
export msarkets as the domestic zarket is very limited
excepting fc- methaznol, Singapore’s stress has been on
entrecors trade, fine chemicals and downstream processing.

Eopgikopg is doveloping inmto a largs centre for chemical
and pharsaceutical industriss more particularly zan-sade
fibres, basic chemicals, s0gps and detargenta. HJongkong also
is largely cataring to export markets. With the recent
agreement for *he transfer of Hoagkong %o China in 1997 and =-:
t*wo gysteme the chemical izdustry {s poized for expansion
and development %o catar to the %techaclogy needs of China
in its a0dernisation prog-amme.

e hiliooines 413 engzged in building up a larger
fartiliser/nesticide complex.,. The Philippines chemical
industry has deen nassing throush a difiicults phage owing
%0 Zlobal recession and %he cusTent jolitical situation.




e]la

The longeterm ocutlook remains for a modest growth and will
continne tc be largely alcohol based.

The Governmente created ths Fertiliser Industry
Authority in 1973, This wes later expanded to the preseent
Fertiligzer and iegticides amthority (PPA) in 1978,

fertiliaer supply in the Philippinss comes from tvo
sources, namely local production and ixporrtas. Sefore the
turn of the 70a domestic degand was readily met by local
production from four fertiliser plamts; from 1970-1975,
local production experienced ateady growth with an average
rate of 4.79 per cent per annum and ageountad for 46 per
cam8 of the total supply. After 1978, local production
volumes decreaged and thisg down=-trend wvas attributed to the
higher cast of production with the escalation of coests of
iamported rav materials, labour and other variable costs.

ikdle local procuciicn was or a down-trend during
tze later part of the '7Cs imports readily met the growing
fertiiicer demand, imports increased adpcst three-fold.
Importe accounted Zor 86 per cent of %the $otal supply in
1982.

THe preceding decade (1972-1582) experisenced a
general uptrerd in faortilizer consumption averaging 6.6
per cent per annum,

In May, 1975, however, ferivilizer demand suffered a
major set back vith a 21.7 per cent drop largely attributed
t0 the increase in domestic prices. osegimming 1376, fartild
gor demaid increased by an average 07 7.53 per cent per year,
reaching a peak of 348,000 M.2, in 1979. However, ia 1980
aad 1581, demand again suffersd slight decreass 9f J.42 per
cent and 4.!7 Der cent respectively which were lixely caused
oY price increage of 12 ner cent and 10 per cent affected on
dugust 24, 1980 and valy, 1981,reepectively.
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The following table ivee the fertiliser consamption
in 1982,

zams - 6 VY

ertitiser C p - 138232
Urea - 40 per cent.
Agmogul - 135 pexy cens.
Complete
fertiliser, ~ 3 per cexl.
24P - 2 per gent.
2otasgsic

fertiliser. 75 yer gent.

In 1982- Uree (40=0=0) accounted for 40.45 per cent
of fartiliser congumptiony immosul - 13,30 per cent,complete
Zartiliser — 19 per cent} 16=2=0 = 14,17 per cent DAY - 2,13
Der cent and potaseic fertilizer - 7S per cent, Aggregats
demand increased by 7.7 per cent in 1982 over the previocus
year,

As en arctipelago of 7,100 islands, the Fhilippirsg
g2ography posgee 2 critical prodlam ia trazsporting fertiliser
to 7arious vartas of %the couxnsry.

The pesticide induetry in the rhilijpines ia entirely
in the aands 52 ths privats gector, 1i¢ is duilt arcund 20
companiés ander the trade organisation - igricultural Pesticide
Inatitute of tas 2hilippines (AFI2). AJIZ is reeponsidle for
95 per cent of the industiry salss. Laost all the major
international producers are =erra9senied.

The pesticide 3uzply dependes heavily or importa of
technical materials, and to a cer<ain sexTant, on izporss of
finishad products, 7Zor ths past three jyeare, taere has besen
a 3nift in imports Zrom Zinished producta %o technical aaterial:
I- 1381, 47 per ceas of %otal i-porTa representad Ziadaned
procucta wnile 53 ner cent were tecanical nateriala. £50-80
per cent Or %tre %echnical =maseriola iugporved are used for
~288cticide Zormulavions while all fungicldes, excTept for

‘/ ?'A.Q.

w—
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chlorothelonil, ere imported as finished producta.

The strategy is %o achieve greater selr-reliance in the
fertiliser/pegticides sector ard alcchol based basic chemical
sector. 4g the sconoady has been pagsing through a very diffi-
cult phase for the past three/four years of the severs recss-
sion, drought and political developments, the development
plans are in a state of flux, Owver a longer term the stratsgy
ig also to develop the pharmaceutical base with rising ropulas
tion Irom the present atage of formulations/packaging.

Sepal, 3hutap apd Xaldlyeg:

There are no significant chemical producing units in
Nepal, Zhutan and the Maldives presently. The requirements
are being met largely from imports. HNepal is plamnming to set
un chemical plants in the future, In the first three years
of %ae sixth five year plan ol Jepal, tue achievement of
fertilize> consumption was 22,292 M.I, and 29,551 M. I,
corrsszonding to 71 per cexnt, 54 and 69 per cent o the
planned target. Xcthmanda vellsy bas o8 highest fertilizer
consumption at 290 Kg/ha in gross whereas the hilla have
only 13 Xg/ha of the same. It i1g egiizated that the requirce
ment of fertilizer by the year 20C0 vould reach to around
240,000 M.I. infmtrients for the three mejor orvupe - paddy,
maige and vheat. Sepal is planning to develop ind.genous
capacity in the fertiliger and casia chemigcals sector.

Ia Feaxiatcs the chemical incustry is growing wilih the
3ui Gas deposits and the cil depoeits in attock. Both organies
end inorganic chemical units together with fertilizerw, .
dzugs and pharmaceuticals,soaps and detergents, basic chemicals
have come up largely with foreign collatoration. <2Zakistan
19ed nsarly ome aillion tonmes 5 Ze2rtilisers armually and the
the develorment Zoals are %0 achieve increasging self-eufZiciencs
in this and other related dasic chemical sectors. Ia the
ceriod 1983-88, under the Lixtk Zive year nlam, the strategy
13 %0 mOove from sell-gufficiency %o 2ne where 2Ipor%s can be
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n< gubsiiies. I1n 1982-83 the national ccosumption reached
1,243,630 wounss 535 per cent were locelly produced and almoat
all the phospherous and potash foertilisers vere imported.
Preesently there is a surplus of ures. Pertilizer consumption
is expected to increase fros 1.24 milliom tons in 1982-83 %o
1.83 million tons in 1387-38 representing an amnual compound
growth rate of 8 per cent and an average use of 87 Xg per
hectare by 1587-88. The estimatss af fertiliger izports are
given in the table belows

T -
t 2at 37 ey 2= {1

Tesr 1984-g5  1986-86 1986-7 1287-38
Jgirdent
X ) 60 121 172 233
P205 %3 297 I 386
120 55 69 85 107

Totals 368 387 586 17

Sepgladeah bhas discovered substantial gas reserves
which are being gredually exploited and develoged., <The
existing Ifertilizer units are expeciad to be expanded and
diversiZied as per the developsent goals. 4 start has alae
been made in regard S0 tie production of baalic chemicala,
zedicines, =0a2ps 2ad Jdatargenss and pesticides. 3angladesh’s
population ia saxpected to ‘touch 130 3illion by 20C0 4.3,
and there is a parapount rsed 23y incrmasing food production
shrough larger applications 32 sortilisers/seaticicss. 4lsO
she demand for jhew=esenticals 4111 coniirme %o grov desides
the industrial ckemicals resuirad Zor the juta, Daper and
palp, textile 2anc sther irndusiries.

dungiadesn Chemical Indastries Corporaticz 13 & public
sector corporation fally owvred ty the voverrment o 3angladesh

v 22

2eo 20D iy rvey,
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vas established from 1at July, 1976. The data below reflects
the product range and annual installad capacity:

XJC Zpterprigeg gt a glonca:
Jame Location Product dnnual Installed
——— Mtl‘
Urea Fertiliser Ghorasal, TUrea 340,000 Tons.
Fagtory Ltik. Thaka.
Hatuiii Gas Penznungan j, Urea 106,000 Tons.
Port zeY Jylhet. ianonium
Factory Ltd. Sulphats. 12,600 Tons
Triple Super Jorth Patenga, =32 152,000 Tons.
Phosphate Chittagong. '
Complex.
Chistagong Barabkund oIz,
Chemical Chittagong Caustio 2,000 Zons (DDT)
Complex. Chlorine.
Sydrochloric 4,5000 "{Caustic
Adcid.

Zohinagor Cremi. Tejgaon, o2y

cal Company Dhacos. (Tyo snifg) 30000 Tons

Liaited.

Zia Fertilizer Ashuganl, urea 500,000 Tons

Company Ltd. Comil . c.

Jame of joint Venture 2quity Jage of joint 2quity
rold by Jenture. hold ty
3CIGC, 3C1C

Bangladesh Pharmaceuw 40 percent Bulk danagement 30 per cent.

tical Industriss. (Bazgledesh) Ltd.

23uibdb of 3aagladesn i " Thacca Masch 30 "

Ligited, Industrises Co.ltd.

Cida Geigy (3angladesh) 40 ° 7avin 3angladesk 20 "

Limited. Lizitad.

2015 18 surraazly implementing Yo sat up the potash urea
e~tilizar 7actory viih an annual productioa capacdity of
C0,2C0 “ors urea it Ghorasal invol7irg an iaveatment oI
X, 174,725 =iliiorn with Chizese aasistance.

32 -~ Ny
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Bangladesh's Jertilizer import averaged 229 thousand
producs tona ia 137374 to 1377=T8 axmi 466 thousand product
tone during 1977=-T78 to 1982=83. 1%t 13 expected tc .average
350 to 380 thoueand tons ammumally over the next five years.
Over the past decade and a nalf, fertilizer consumption grew
on an average of 11 per gent anmnually compounded Zrom 108
thousand autrient ametric tons in 1968-69 to 461 thousand
tons in 1982-33. 3Dangladeeh farmers apply !1/3rd of fersilie
zeT nutrispt avplied ver acre irx Maleyesia and China and half
that of Sri Lankes and Iandonesia and epplicetion is concentrs~
tsd on the rice cron.

A List of m jor developesnt projects nov envisaged to
be taken up in this persvective is givenr below vith capacity
and estimated investuent:

(Ig_pilliion) UsSe $ t = 25 Taka) at constant
pricea.

Jang 9f ths Zroj=2ct Produet Cevacity Total
'\".2&5

Soda aAeh Zlant, Soda iLph 60,000 M.T, 1300.C0

THP Plant, Xhnlna ™? 300,000 M.T. 1220.00

Antibiotics Feneillin

2ro ject, Steptromycin 3C0 4.7, 1000.00

Tetzricyclin,

Sulpharic scid/ - - n -

C‘.ent Q:mﬁl. xe vm. 300,000 Iy X I GCCOOCQ

Earnaphuli Ferti- Crea, 529,000 ¥.T. 1000G.00

liser Company.

Jrzonium 3i-Ca=bonats immonium 1,200 x.2, £7.00

#r9ject, 34i-Carbonata.

Caugtic Chlorine Caustic 2,000 M.T, .00

2r0jeat. Calorins.

smmonium Sulphate imponinm 10,0C0 H.Z, 5C0.80

TN 2%, Jalphate.

44n4 Fewsilicer Jren 100,C00 4.2, 2CC0.00

z£laat.

1682-83 waa tne most succesafyl vear Zor 3angladesa
Chemical Industrigs Corporaticr ia terms 22 sroductiviiy,
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profitability amd aver-all performance. Ihe production wvas
TX. 490,350 million as againat TX 430,650 milliom of 1982-83
representing an incresse of 14 per cent,

Highest ever preduction was achieved in Ures by UFlG,
immonium Sulphate by ECFP.

Thers was ‘a bdreak-through in export especially in Urea,
72,000 tons of Ures vas exportad during the year,

Congumption of matural gas per ton of fertilizer was
also reduced. The highes?d profit was, hovever, achieved from
export of Urea vhich was exported at an averags price of
TX 2700/- per ton as against local sale price of 2X 2600/~ per
ton (US § 1 = 25 Taka).

3rd Lapka

Ipn Sri Lanka the chemical industry ia in a formative
stage and with the completion of the ambitious Mahaveld
project, Sri lenka's focd production vill be considerably
augmented necessitatirg larger usage oL fertiligers and
pegticides. The development goals of 3ri Lanka's aconomy are
also geared to attain gelf-gufficioncy in fertilisers and
peaticides mapufacture as alsoc for tbe establishment of
organic and inorgsnic chemicals and medicinal planta.

The structure of Mapufacturing value added at constant
(1975) and current prices and of mamufagturing employment iz

selacted years (percentages 1s at Annexure L, 1s per

7ar 3ast Surve, ircject values Zor a total of 107 plants in
2

selected BSCAP coun'riss is at innexure .

1/Asian Industry in figures - JillD - June, 1983.

2/3urvey of Chemical ige - June, 1979. 2Zroject Values
20r a %0tal of 107 plante in selacted Z5CAP couniriea.
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BSCAP - POLICY ISSUEI:

Daring the 'eighties the inter-governmental goals in
the developing ESCAP countries have shown signs of greater
cohesion ard complementation. The six ASEAY countries have
been coming closey with regard to the grouping'as goals in the
industrial and trade sector. Sidlarly a promiging degimming
has bdeen attempted in the Seventh South isian Developing
Countries (34ARC) compriaing India, Pakistan, Bangladesh, Sri
Lanka, Nepal, Bhutan and the Maldives. These groupings ssek
t0 extend increased complesentarity inghe industrisl-cum-trade
fielda %0 achieve a higher degree of economic self-reliance
in theee sectors as also in the fisld of agriculture, science
and technology. The trends cbserved with regard 0o demand
and invegtment, intsgration, complsmentarity are hopeful of
increaging economic and technical cooperation asmongst the
developing countries of the RSCAP region. A beginnirg has
been made in regard t0 increaged tschnical and economzic
cooperation among developing countriss in this gector and
prograames cf cooperation are being evolveu and forzmlated.
These programres could play am important part in future in
achieving closer industrial and tschnological linkages between
developing countries.

The economies of both Ching dnd India have shown signs
of vithstaniing the global recession reasonably nll.l/ The
growth rate in China in recrat years has been fairly high and
Indian economy has also shown signs of reeilience and lately of
liberalisation. 3oth in regard 3o demand and investment,
China and India have shovn sigrs of a steady growta, The
economiss o Indonesia and Malaysia have shown signs 90f strue
ctural adjustmens in the wake of the 0il glut and the collapee
0Z the commodity prices in the global recession and doth demand
and investwent are showing signs of a pick up in these
aconomiss vhich are expected %0 perfir® reasonably well duruing
;pe mid 15808 and likely through the 'nineties. Iz Thailand,
both demand and imvestment have remained fair’y high even in

1 /Yorld 3ank 3eport, 1383,




the ‘eighties and the Thal economy 13 expected %0 maintain
its ateady growth over the coming years. Both 3irgapore and
dongkong are maintaining stsady growth rates even thougan on a
somewhat sore modest lavel than witnessed ir. the 'seventies.
The Xorean ecoroxy has shown a gtrong re-dound and has made
the necesseary structural zdjustaents. I2 Pakistan and
Bangladesh demand and investaent levelas are expected %o show
a modest growth and the Sri Lankan sconomy zaay also be
expectsd t0 recovey its mosentum. once thé communal situation
gettles down and stabiliges.

Both India, the HEevubdlis of Korea and China having
developed a deep and diversified base in the chemical sector
can provide the nscegssary technical expertise to aiatsy
developing countries of the BEICAP region in setting up
chemical planta. Their experience would also be more relsvant
t0 the needg 0f other developing economies of the region who
could usefully profit from their succeesds ard aveid failures.
There is need for pooling of resources - both hnmen and
saterial to realise the sub~regional and regional z0ala of
increasing sell-reliance =nd greater trade exchange=s. The
aress of complementarity nsed %o be more clearly researched
and focussed and there ia nsed for overcoming the attitudinal
barriers through a regular intsrface and exchange of experts,
academics, leaders of trade and ixduatry to fostsr cloger
linkages on a regular basis. Reesearch and development efforts
could also be dovetailed asthe smaller island and land-locied
countries of the regiom are not particularly well placed *o
undertake theee tagks individually with their lizited
Tegources.

d) Mediup-ters prolection of demend on the gslor sub-
z8c%ora ol the chemical Jrdugtry by countrisg, »egion
- $9 % 5 e } o
‘he nmediua tera projection (1985=50) of demand oZf the
2ajor sube-sectors or the chemical industry - indusatrial and
basic Jrganic ana irorgenic chemigala, fer%tilizers, jpegticides
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druge and pharmaceuticals ars fur a steady and esustained
growth of around 5 to 6 per cent in Lndia.1 The organic

and inorgsaic chemical pro jection ia for lower growth of S
per cent in the 3eventh Plan (1985-90) whila the fertilizer,
peaticides, drugs and pharsmaceutical sector vill grow morse
rapidly at 6 to 7 per cent. In the dAspublic of EKorea, Indo=
nesia, Thailand, Malaysia, and Pakiatan the demand »rojections
for the medium tsrm would be on a fairly modest geale of
around 6 to 7 per cent per anmum. The Philippines esonomy

is still to mske nscessary strustural adjustments resulting
from itse § 25 billion forsign deb$ and acute balance of
payments position, The Zangladesh economy bad been geverely
affected in 1987-84 by the drought and riging population. In
Sr4 Laenka the events of 1983 and recent developments havs
psroeptidbly slowed down demand and investments which can only
be expected to assume its normal growth after the situation
has stadlished. In China, the medium and long-term projsection
is of 7.8 per cent over next !5 years. The Zollowing T bls
cives the projections - 3edinm tsra.

IARLE - 20

I ch

Organic and Inorganis
Jertiliser/Pesticides.
Drugs/arsaceaticala.

Republic of Xorea, Indonesia,)
Thailand, Malaysia,rakisgtan,)
(all sectors). )

China (all seators).
Phuippma (all sectors).
sangladesa (all sectors).
Sri Lanka (all sectors).

Y 24 - 1

5 per cent per annum
6 jer cent per amnum
6 per cent per annum

6 to 7 per cent.

7.3 per cent per annum,
3 to 4 ver cent,

4 per cent.

4 yer cent.

Jariadblag: Investaent, rSroduction,Cutput, Capacity utiliasation,
Izporta, 3xports, Ownership, 3iseg of satablishment,

1/ Seventh Five Year Zlaan projections tazed om sis report of
“0e working Group or Chemicals 1585«36 %0 1389=30 = Hiniaw
try o2 Chemicala amd Jertilisers.

&/ 3xtract from 3udget 3tutemant prepared in the Indonesian
2e0oples Zeliberative Agsembly on 1st year of Heplita IV
constituting implementation o0 guidelines of state poligy;
and ;rojections contained in tpne rar-dast Survey of ths
waenical Age . 13 June, 1579 and World 3ank dsports.-'::

P T -




In the BSCAP region as a winle the medium term proje—
ctions of demand is estimated at around 6 to 7 per cent per
anoum for the various chemical subesectors. The South=Zast
dgian suberegion i3 eatinated to show a higher demand growth
rata than the Scuth-jisian regions while the depudlic «f EKorea
and <hina is estimated to show a ateady upward rate of around
7Y2 per cent %o 8 per cenk. The modernigation prograxme
under wvay in Chinsee ecomomy is estimated to keep ths demand
and investment levels in the medium term at a fairly steady
rate of around 7.8 per cent; more especiaily in the context
of Chineee recent ¢flforts tc upgrsde its technological bdase
with the infusion of Japansee ani American know-how in the
agro~industrial aoctorszj The projecticns for Iran and
ighanigtan and the centrally planned economies oI Lacs,
Cambodiag, Vietnam and dangolia are somsvbat more ungertain
in the preeent fluid situation. 5Sut once the var situation
gettles down, tLe demamd and investment projections in iran
vill no doubt show a marked upturn.

The zuin sectors which are expectad to maintain a very
steady rate of growtk in the zedium term would be thefertili-
gers, pesticides, the drugs and pharmaceuticals followed dy
the indugstrisl bagic organic and inorganic chemicsls. Many
0Z the developing ECLP countries deing largely agrarian will
of necessity have tg raige encugh food for the growing
populations, drugs and medicinee for health care and raw
naterials for industrial processing.

As the ESCAP regicn is richly endowed with matural and
human resources, industrial demand may be expected in the
zedium term %o be maintained at a steady though souewbas at
nore awdest level: of growth thas vitnessed in the 197Cs.

The long term projections 2pto the ozd of tha certucry 2:or the

1/ Yorld Zank R2eporia, 1584; P.i.0., Y.E.0, 2=d
ey East Survey, Chemiczl ig3, 8 June, 1979.

2/ Tar Zagt Survey of Chemical ige . 3th Junme, 1379.
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developing LiCAP regiom are indeed quite promising. The
Agis=Pacific region is estimated to be in the vanguard of
growth proepects in the next 15 years. The chemical
industyry will natursally develop in 2 significent manner in
the resource rich 35CAP region in the mid-'S0s andi '90s ard
nore particularly with the possibilities of grester techno-
logical transformation and li-kages envisaged in coming
years from developed countries like Japan, U.2.4, and vYes$
Zurope; and large oxport capablilities are likely %o be
developed perticalarly in ths basic chemical sgectors as

the developed market economies incrsusingly shiit to chemical
specialitiss,

The sstimated sudb-regicnal growth rates for the /[3BAN
grouping is 7 %o S per cent in. 1985-90 and also the perspect-
ive for the ‘ninetiess aro bright in view of the very large
nataral resources base ot/ ﬁtnra.l. gas in Indonssia, Trailand(.
snd Crude Uil/gas deposits in Malaysia and Brunei. In the
Philippines it will largely be alcohol based.

in vhe 34ABC suberegion comprising India, rakistan,
3angladesb, 2ri uanka, Jepal, Sbutam and the Aaldiveae the
egtimated projections are for & more nodest growth of around
S per cemnt.

Iz China, the estimated growth rmats is 7.3 jer cent
Oover aext 15 yeara and for the 3epublic of Ioree arcund 6 to
7 per cext in the pedium and loag~-term.

e, 2rojectiong of the Implications of $he ~ector 2p
Trad 2 c

L.

7he manufacturing sector ia ihe dsveloping countries
hag revealed 2 much wider range 32 wvaje la2vels. Iz develope
ing countrias the diaspecrsion oI wego lavels actaal.y :anrctud.
suggesting the develonment ¢ a Jore heterogencus rslati
ship. The sharye o Indussry 32 *ke develcpizg ccuxtrias rose
{/ 3esed on %the SaiC Courncil for Zconomic Corporme

tion's deliberetions keld in Nev Celhi, CThacca
and Mahe (4aldives).
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from 8.1 per cent in 19837 to 11.0 per cen$ in 1982. There
ves a gradual rise from the mid-1960s until 1975; in later
years, rslative gains occured mors erratically. In 1982 the
developed countries accountsd for 80 per cent of world AVA.
There was only a modest rige in the share of the developing
, countrigs. The developing countries did play an important
role during the 1973=1975 recsssion, however,and managed to
sustain their Wels of demand and industrial activity.l/

Jespite the fact that tne develsping couatries have
achieved omnly limited improvement in their shars of world
AVA, their msmfacturing growth rates have been high. The
developing countriss’ MVA zrowth raste has exceeded the
corresponding average fcr ttes dsveloped markst economiss.
The AVA growth rate of the developing countries, indeed
exceeded that of the ®rest of the world”® hy 1.7 per cent in
1363=1373 and 2.4 per cent in1972-1960.

in India the percertage of value added in 1974=80 at
constant prices increased from 2.28 to 5.97 for industrial
Chemicals and from 6.38 %0 6.94 for other chemicals. In
indonesia it increased from 5.135 to 8.15 for induatrial
chemicals and in Iran from 0.35 to 2.93 for industrial chemi-
cals and 1.34 %o 4.06 for other chemicals. Ia Pakistan 1%
rose from J.87 to 7.04 for industrial crhemicals and from 4.11
t0 5.24 for other chemicals., In ths Republic or xcorea 1t
roge from 3.29 %o 5.62 for indugtrial chemicals and from 4,22
$0 5.95 for other chemicals and ia Thailand Zrom 2,07 for
other chemiculs to 3.44. In Bangladesh it roee from 1.52 %o
1.75 2or induatrial chemicals and from 10.49 %o 14.30 for
Other chemicals and in the rhilippinee from 2.31 to 2.99 for
iadustrial chemicals and 5.21 to $.76 for other canemicals.

auch 9% the danulacturing activities carrisd cut by the
develoning countriass in the perica i3 attributabla to a small
- zumber o7 gemi-indusirizlised Zewbers 07 that sconomic grouping.,
1/ igian Indus%ry ia Zigures JUIDU - June, 1983,
~Lnexuse.;
2/ loid.
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Countries which enjoyed the moet rapid growth during the

1963=1980 period vere Bragil, Iran (Ialamic 3Iepublic), Mexico
and the Republic of Korea.

The share of South and 2agt ieia, relative to other
regions, bas increased., The growth rates in the low income
countries are on aversge, agignificantly lses than those
recorded for intermediate and upper middle income groups.

I3 48 3sinly countrisa in the intermediatas (& 600 - § 1,320)
and upper-aiddle ($ 1,320 - 8 2.415) income range that provide
<os igpetus for tne growth of tnhe manufacturing sector in the
developing countries. In the least developed couniries growth
in induatrial production has slowed notiéeah}q in recent years
amouanting to only 3.0 per cent per amnum in 1573=1580. The
process 9 industrislisstion has yet o begin in theew countrie:
in any significant »sasure: .,

During 15374=80 in terms of employment there was a small
increase in Sangladesh from 1.14 t0 {.33 for industrial
chemicalsy in India from 1.69 to 2.57 for industrial chemicals
and from 2.41 %0 4.02 for other chemicals. There were small
cnanges in eamploywent in Indonesia for industrial caemicals
vaile for other chemicals employment rogce from 3.39 to 4.41
per cents in ‘axistan it ruse fzom i1.43 0 2.25 »=3r cent for
induatrisl chemicals whils for oter chemicals it Jumped from
2.50 t0 8,01 and in Thalland from Q.46 to 1,34 for industrial
chemicalg. There was in fact a decline in employment in
2epublic of ZXorea and Sri Lanh.u

terations in ths structure of domeetic cemand as per
capita income grows will have an igpact on riss of industrial
9%Xpansion.s Cver a long course o0f development ¢ie mamnfacturing
38CTOT 9xpands noast rapidly at intarmediate levels of per
capita income. world demand Ior menunfactures i3 decisive for
growtn in deveioping countries wnicin bhave adopted an outward
looking industrialisation strategy. ~emand drojection for

- e, 1523
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the developing BICAP region for the chemical sector in aid
'aighties is arcund 7.0 per cent baased on the assumption of
5 per cent snnual @P growth and using 1.4 as multiplier for
chemical industry,

The third U.X, International Developmen?t Strategy
(1981«90) targets imply a GDP growth rate of 7 per camt for
the developing countries as a wirole over the present decade.
The largest relative increase would take place in Southe-Zagt-
~gia. The progreses of many cf the developing countries would
largely be offset by populstion incresse, leaving the gap ia
per capita levels 0f cutput betveen developed and developing
countries essentially unchanged, 1The developed market econode—
mies, neverthelses, are exvected 0 contizue i3 be tkbe major
suyers o zanuYastured exportas Irom the developing sountrises.

The projected inveetment for Sanglasdesh, China, India
and Zakistan has been sstimated during 1980-89 at $ 6.8 biliion
over 324 plants.u The projected investment for Caustic 3oda,
Chlorine, Sode Asn, Calcinm Carbide, Carbon black and Titanium
Czide in India iz 16835-9C is eetimated ot § ECO million and
the employment generatisn at 6900 as per the report of the
dcTking group om ckemicsl3 for tte seventhk rFive Year rlanm.

Tta share 07 the rarildly growirg chemiczls 2nd plastic
proaucts (ISIC 35) group has also increased, 2nd it has emerged
as the second largest oY the mmjor zroupe with dyna=sic links,
Chemicala also mede isportent sains which accounted for more
t2an 9 per cent of HVA in 1379, Cf %he-major industrial groupe,
chemicals ISIC 35) recorded no drop in employment ia that period
even though eaployment in related sectors drooted in the
gsevere receggion years, 1hée darket mecrenizm alione camnot
order efricienv resources sllocation,

Y/ Zor-iaet urvey = .4 ihegical .2 Lupvey - 8 Jupe, {977,




! 36=

1B4DEs

Trade samong the develeping countries hes comsiderably
increased and accounted for only J5=-40 per cent of that group's
sxports of mamufactures. 7Irade and ecomomic cooperation among
the dewveloping countriss asesumed greater importance in the 1370s
and early 1980s. 31 per cent was ahipped to other developing
countries in 1978, compared 0 24 psr cent in 1970. The
corrasvonding fignres for imnorts alsc sitow 2 slighfly apward

'trend, from 14 2o 15 per cemt. Ian -outh and Zagt isia, the

relative anare of labour intensive mature procucts vas large
but decyeasing, vwhils t:e shares of cspital intensive mature
products and new labour intenaive products were on the rise.

Iaseruational trade in chemiculg hag growm roughly in

1line with intermational 4rade in general. In 1973, it represent.
ed 7.3 per cent of “he value vf trade. In 1580, 1T zccounted
for 7.7 ver cant. In the inte-vening years, trade in chemicals
fluctuated detween 7.2 and 8.0 jer cent 97 world trade., During
the perind 1973=8C, it averaged 10.5 per cend of tue developed

~za? economias 290753, J.0 per cent of tre certrally planned
economies exports 2ad 3.0 per cent of t® noneoil exporting
daveloring countriss exporis.

Crer the zeme peviod, tae develoned market ecoromies
accounted Zor a virtually ssadle 26 per cent of all chemical
exports; the ceniraliy planned ecomomiss accounted 23T just
over 6 per cent and the non=0il arnporting developing countries
25 around 5 per cent. in tre daveloped =erket economies,
chemicals g ccnsistently the fasteat—-grywwing ozenca of
indussry Zrom e late 195Cs %o the late 196Cs and eerly
' 3e7enties. The MOre research-intensive cheaical products,
such ag oharmaceuticals, alsc %eneZittag, ae th® growth in
renl ircome ‘uelled sreatsr heal®h expenditnres, *re demand
£5= nav and @o0™ drugs Aecalaved.

Thare 13 cunsiderabla -otentizl Jor eub=regional and
recional co=ovwration Zor axvansion of %rade and to promote
vochnical ¢9xchanzea. Considerable %tachnical Z2owedovw, akilla,
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design apd manmufacturing capabilitise have been developed in
past two decades which can bg“ruitfully tranemitisd to the
least developed, lamd locked, island and most seriously
alfected economies of the region by the more develépod

ZSCAZ developing countries. The sharing and pocling of
exrerisnce would be useful %o set up smaller plants haged on
relevant and intermediste technologies which ere more sunited
toc the investment capécities 2nd ar® m:0re lzbour intensive.

CHAPTER = IV

(#} The relation to apd ipnlication of the mein
on deve ent -act

Ihe chemical irdustiry zas had a shenoziznal gcrowth
in the pasat three decades and the turmmcver or chemicals
reached $ 276 dillion in 1375 and § 45C billiom in 1982,
In the 3SCa? region, chemical induetry bas z2l20 experienced
a very rapid gruwth rate cver the pagt 5 and icre parti-
culzarly ia lagt 13 years. Irdia, itLe Zzepublic ci Xorea
amd Ciins bzve develored a large and diversifisd cihsmical
case in organic and inorsznic chemicals, fartilizers and
peeticidez, drugs ard pkarmaceuticals. Ihe past 10 years
cave witnessed signilicant tachnological changes in the vake
0f the oili crisis and energy saving measureg nave helped
reduce copsumption sizeably, Ihere hag beer a narallel
aoverent by large prasducers into developing resocurce rich
reas through joint ventures arnd iandust#ial cozmércial
gcovereiion arrangements ard also a growing shift from
conocity cnemicals to chemical gpecialiies. :he 25 large
TiC's wno dominsse the chemical induetry are i-creasingly
aoving o uign value adied aspecialiiss. 1here is a growing
pu%ecsial oz devhanol, as a4 perspective fsed-stock based
’n aasural 2a3 of whicn large devoeiss 2272 09en identified
i sae sull couzitrias, Jzailazd, Icdonesia, Izdi:, 2akistan
ard 3enzladesn.
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There has been a continuing emphasis on research and
development despits the squeege in profits during the severe
recession years of 1980-82. In the past 10 years there has
been an increasing emphasis on envirommental pratection,
pollution, protection 0f nealth of consumers and sizdable
investments have gone into anti-pollution measures.

The chemical industry remains a highly capital intensive
area vith mpodest employment potaxrtial., The price ocuilook in
tte mid='eighties is for relatively =ore stabdle prices in view
of restrained glodal inflation, Largs investment jprogramces
in the various sub=eectors more particularly fertilizers,
peaticides, drugs and pharmaceuticals are envisaged in the
developing ESCAP countriss. Investaents in the orgaanic and
inorganic sectors are expected to shuw a relatively sore
modest pattern in the near term but may increase in longer
term with the vacation of the traditional sectors Ly the
developed countries.

The THCs contimue to be in the vanguard of technology
transfer and as a source of capital investmente although
substantial technical capabilities in designing, processing
conatructing have been generated in the more developed coun-
tries - Indig, the 3spublic of Zores and China. The public
gector has continued tc remain s leading investor in the
fertilizer sector and 2ls0 in basic drugs in Indlila, Indcnesia,
Iran apd Bangladesh and in the centially plazmed economies.

The developing ZCAP countriss started off with import
subgtitution strategies in the 'sixties with a viev t0 saving
foreign exchange on izports and generation of greater employ-
zent opportunities and duilding of the dindustrial chemical
bage, darving built-up the i(nfra=gtructure and production
capabilitieg, tiey have been increasingly 3moving into the export
promotion aresas in the 'seventiss and 'eigzties. CThe Zepublic
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of Xores is in the vanguard of the export effort and India,
China and Indonesia are alsc increasingly moving in thig
direction. In the past couple of decadesg there have been
significant strides in the sphere of man~-powser development,
training and tschnical education more particularly in the
developed ESCAP countries - India, the Hepublic of Korea,
Cains, Indonseia, Fhilippines, Pakistan, Malaysia and
Thailand. Ths mamagement movement has taken rcots and the
plamning proceass is tending %o de more rseliastic and prag-
2atig and there is a distinct trend towards =:2ernisation
and liberalisation in China and India.

The chemical industry has played a catalytic role in
the national and regional economy and has been g2gaigned a
high priority in the developmental plans of ths region.
Its growth rate has been 1.4 1in relation %o the industrial
sector as a vhole and it hag maintained its lead as a
pace~getter being closnly linked to thae other downstream
industries, agricultuxre and public health.

_ The projections and perspectives for the chemical
indu~rtry’s growth reseins buoyaat for the foreseeabdle future
as magy of the developing countries vwill need %0 asignifi.
cantly increase their foocd production to meet the growing
popul ation needs as alsgo to catsr to the basic health
r9guirements for drugs and pharmaeceuticals and to deepen and
diversify the industrial production bage,

~ The share of the developing countries uncder cexrtain
circamstances zay go up %o 17 to 25 per cent of world
production of drugs and pharmeceuticels by 2000 i.D, Pro=
Jjections of consumption poetulate that developing countries
28y account for 22 to 27 per cent and evemn 34 per cent o
3lobal consumption by 2000 4, D.

the Jalasldacific reglon 13 expectad *o 3how 3 kigh
258 0f sustained growth in %the aild-'eighties arnd 'znineties
and i3 rated ag the faagteet growth .egiomn 0f ke world, The
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Republic of Kores, China, the ASSAN countries are expected
to be in the vanguard of continmuing high growth rate vhile
the countries of the SARC - India, Pakxistan, Bangladash,
Sr4 Lanka, ¥epal, Zbntan and Xaldiveg are expectad to
maintain a Tlatively 30re modest growth particularly in
orgsnic and inorganic chemicels than witneesed in 'sixties
and 'seventies over tie next S5 years. India is expected %o
maintain a better rate in the fortiligers/pesticides, drugs
and pkarmaceuticals asector.

The development goals and objectives of many of the
countries in the BiICAP region are to attain greater indigenous
capabilities and incressing self-reliance, The gmmller
countries will nodoudt require the techmo-economic coopers~
tiom of the zore developsd countries and greater complew
mentation pogsibilitices exist as the Q0ECD countries move
avay Drom the commoditiss sectors %o the chemical specialitiss.

Substantial capital investaent will have to come largely
from ploughe-back 0f profits and depreciation, investment
allowances, natioral savings directed into the public sector,
funds made awveilable from the finapcial ingtitutions on term
lending basis and investments by Muliti-anationala,

(b) The obgerved demand for ths various products of the
submgectors ia very closely related to ths price trends.
Government subsicdiee on fesrtilizers/peeticides have nad to
be stepped up for increaged off~take by farmers. iorean
exporte of fertilizers have dropred significantly 4in %he
'aighties owing to the high price of Haptha and crude. The
chemical industry remains saubject %0 cyclical fluctuations.
There has been a 2igh degree o2 subetitution in the arsa of
Zibres-coticn, Jute, and natural rubber in the last 20 years
a3 also steel whica i3 being sudbstituted by Jlagtics in
automative and construction fields.

48 the population in *he dewelopicng <iCAP countries
and particularly in the Indian subecontinent and Indoneeia i3
lizely %o kaep growins 414 ne mid-'eighties and 'aineties
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before reaching s platean in the 21st century, m=assive
increase in fartilizer, pesticides, drugs and pharmaceuticals

production is inescapable. 5Several of the ZESCAP countries
fortunately have large gas regerves for the development of
this sector.

There hag been relatively greater stability in the
observed demand of drugs and pharmaceuticals although the
rate 0f increase in India came dowr in the laast five years,
In the case of basic and industrial chemicals the prolonged
industrial recession has tended to reduce the demand for
caustic soda, soda ash, chlorine and varicus other srgenic
and inorganic chzginals aad the demand i3 lately astarting
to pick up agsin/the developing countries.

Soms of the developed countries have deen sxporting
various chemicals at highly digcounted prices on account of
a significant shift in tneir demand in their efloTt to keey
their production lines moving even at covering barely thsair
variable coasts. The chemical industry nas reaczed a fair
zeasure 0f maturiiy in the Aspublic of Zorea, China and India
but in many of the otlher developing ZNCAP countries like
Indoneais, ¥Maiaysia, Fhilippines, Zangladesh, 3ri Lanka, Iran,&
aZghanistan it has not yet attained high lesvels of maturity but
zay be expected %o do 30 in the nicd-‘eighties and 'nineties.

in regard to bmgic and industrial orgaonic and inorganic
ccemicals tbhe price elagticity factor is of considerabls
aignificance as t1¢8@ products are used i ,.ownsitream proceas~
. ing and the economic health and procucticn value 2f the relatad
indusiries 2as conasideradble bHearing on their o0fZ%akse.

In many of the developing countriss, zgriculiural
srocduction i3 al3o 3udjected T0 “he TMgariss of nasure and
drcughta, 2loods arc ot a2er nasional dizasters, wilca have an
izpact on the ferwili:er arnd casticides uazyg9.




=142~

There i3 comparatively less cyclical flnctuation in the
areas of drugs am pharmaceuticels, more particularly 4in the
context of the growing population and health care needs of the
populations in the region.

As the chemical industry isfery highly research orisnted,
t-e stress on gubatitutes, even withinthe chemical gector is
fairly highs ¥ith the energy ocrisis of the past 10 years
thege trends towards substifution and complsementation have.
become. increasingly discernible in related seqtors.

(e¢) Oxp

It is anticipated that the BICAP region will have
nearly three fourths of the global population egtimated to
reach well Jver 6=1/2 dillion by 2000 4.D; this would require
almoat the doubling of the .resent food production levels.

If the large massee of peoples in India, Indonegia, Pakistan,
3angladech, .Jepal, Shutan, Haldives are %o reach the mmtrition.
al levels recommended by ¥.3.0. it may even be necessary to
treble the food production. This iopliss that bdath the
Zarvilizers and pesgticides gsectors have comsidsrabdls inbuilt
grouth potential., India alone will have to increase its food
production from 151 million tons (1984) to 250 million tons by
2000 A.D, and tredle its drugs and pharsaceutical production.
Similarly, 3angladesik, Indonssia, Pakiastan will have %o atep

up their food production by 60 pe> =snt s7epn Lo z:2intain

0xiasting levels of consumption.

The drugs and paarmaceutical sector in the region has &
Tery largs joteatisl for grovith and development in tiie coming
jears. 3esideg zeeting %he local dezand, ths region’'s chemi-
cal indusiry 228 comnsaiderubla 9xpor$ potential., ke labour
2038t8 in @many 3£ the develoding countrias 2re considerably
lower, and wita the sgread Of tecimo-mancgserial aducation
develorment of human skil.as and traizing, %ke productivity
62p 13 graduzlly naxrovwing and i= tis zext fav years, vill bve
Tscduced aven further. The ready availability of ratural
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regources at economic cost coupisd with humgn skills will
afford an edge to thre countries of the regiom 3o 9xport.
The technological gap m&y be reduced over coming years with
regearch and development and collaboration.

(d) Becompendations of course of getion to be taken
iacladiag pollcy, ovtions end regiongl cooperation:

There is an urgent need for making an indepth atudy of
the complementation possibilities in the lese developed
countries in variousn sub-eectors and identifying areag of
mtual cooperation to achieve the mational goals and
objectives as alaso the sub-regiconal and regional growth
targets as envisionsd in the third U.3. Development Decade,
UHIDO and WO pro jections.,

imong the policy options it would be necessary %o
streamline the working of the chemical industry units on an
optimal efficiency basis through induction of arpropriats
. and modern technology end modern asragenent - cystems, practi-
ces, planning, monitoring, performance budgeting, appraisal
and performance audit. This would require the training 2
bighly skililsd techno-manggerial peraonnel mnores particularly
among the smellsr of the developing cocunt~ies us aany of
the large unitis requiring very heavy invegtment and long
geatation ;eriods, particularly in tkhe Ziuld of fertiliger
and peeticides are likely to ve set up in the public zector.

As the chemical induatry is a very highly research
and development oriented industry, comnsiderable atreas
vould have to be laid on R & D %0 ensure innovation,
technological upgraaation and avoidance of cbsolascsmce.
Tae privats sector unita alse in tie developing :LCa
region 4ould have %tc take a lorg term visv aLi earmeryx
conaiderebls financizl cullays or resgearcsa, srcoicing -
s0%h basic and epplied rathsr thas the pursult o7 shizt-
varm galins.




Io foster regional cooperation, it would be appropriate
if existing centres for = -inssr-izs f2sizz =2z tachnology
transfer are sirengtiered and further opened up in the region
%o enable 3naring of capabilities for setting up chemical
planta and equipment in other sister developing countriesa.

In the far Sastern and ASEAN region auch more can be achisved
by way of sub=ragional coorsration as the countries are endows
ed with rich industrial and humen resourceg and =any zore
chesical pro jectas can: be set up. SAx=ilarly, the seven Southe
Asian countrise bhave & combined market of nearly one dillion
peopla and althouglk technical and ecoromic cooperation can

be expegted %o grwin a more gradual way, the potential for
such cooperation is imeed. famensé.as identisied by the SARC
Council for Coaperation at its rscent Conference in Nahe.
Many of ths erstwhile recervaticns are eing overcome and
thers 18 2 diastizot awarenesa to foster closer lirsages than
nas hsen axperisnced in lagt three decadeg. There i3 a
Zrowing =esalization o the need for closer Techno-economic
cooperation, exchanges and intarface vhich augurs vell Zor
thz2 Zutare.

Many of the smmsller ceveloping countries lise Neval,
3huntan, Maldiwveas, Afghan‘sastan can Yensfif fron the reservoir
of skills and expertise together vith the plant and equipment
mammfaaturing capacities for deeigning, setting up and
commissioning of chemical unite from India, Republic of Xorea
and possibly Indonesia iz the fertilizer sector and from
India/Bepublic of Zorea in the drngs, phazmeceusical, orgeaniec
and inorganic chemical sectors %o mitiel advantage.






