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GUMARY

Thie paper ceals with the grovih and sxperiends of
M.N. Dantur and Compaiy Private Limited (Dmsturco) - tndia's
firet steal rlant desien and caglaearing orgentsation ~ and
sxaainos the applicability of the Tnifan axperients to other
developing countrias/roglons. 1iron and stesl industry ococuples
high priority in the development plans of many developing
countries, Howaver, as the massive investments required are
beyond the financial and technical resources of many developing
sountries, their steel dovelopmert programmes depend in many
cases on foreign aid,

Experience has shown that the construstiom of steel
plants with foreign aid hes not automatically generatsd local
design capability. While it would therefors be sdvantageous
to ureate s nucleus of local design oapsoity, not all developing
countries may have the conditlons Twosseary to set up large :
stesl industrias required to sustaln full-fledged design
crgenisations. This would emphasize the need for greater
regionsl efforts for both steel development and design
sorvices.

India today has attained near solf-suffintancy in the
steel plant dealgn and enginesring. The paper traces ihe
development of Dasturco and revievs its ocontribution to
long-terw planning of steel development snd its work ss
retainer aonsultante to the Government of India om the develop»
ment of stesl induatry, The pattorr »f development of the
organisation from a staff of twd to about 80 is outlined
in the aontoxt of the wide range of services offered and
the various rrojects handled, Its role in spearhaading the
introdustion intc the country of new technologies and
modern teshniques of project management and comtrol, and in
the transfer of technology from local researsh fnstitutioms -
to industry iz discussed. The work of the organisation and
its overseas subsidiary, Dastur Engineering International Qmbl,
Dlisssldort, in steel planning in other developing aountries
in Asis, Mddle Bast, Africs,etc.is reviewed,

A design orgunisation cannct be set up or transplanted
1ike & factory, with foreign aid, The nuolews of the dweign '
fores must be ereeted within the country and them given adequate
opportunities to develop umdsr competent loadorship. While 1t




{3 constdmrad asffisvlt 4o goom i€ the 'iwer ¢ eghao-agonomla

11ait' for =stablishing an indizeacns ates! olant Zrsign
organizasion, sow of tne beslc miniwmm roquireoents ave been

indicated.

Tha sise a~d trpe of desig» organ’zation would depand
primaril - on tho rang: st servic s and the volume of work., In
gountrias where only ons oY two plants are anvisaged, &
full-fledged dasign nrganisation may not oo justified. However,
design cryganizations in daveloping countries have often to
provide certain additional services beyond the line of normal
design and anglnoaring garvizes on u orojeat, such as
infro-structure devslopment, rav-material invastigations,
essistance in squipment Jesign eto. This would noceasarily
require 3 larger arganization snd carrying alvays a certain
numbar of ‘surplus’ peroonnsl on the etaff, as 'hiring and
firing' on & job-to-job pusis cunnot be resorted to as in
advanced countrisa, # full-fladged stes] plant design organise~-
tion would noed & minimun staff of abou: 300 to 400, whereas
sma’ler onsg with only the core group lesa than 100.

In view of the fact that s design organization is
essentially reuvult-orisnted and multi-disciplinary, the
horisontel orgunization structure may pe more sultuble because
1t permits greater flexibility of operatlions, injection of
nev blood into the organization at all levels, greater
opportunities for grovth of parsonnal, compared to hisrarchical
relstionships. A typical funetlonal organization etruoture
for & mediwa/large size design organization has been developed.
The need for selective reoruitment of persomnel and for
striking a balance between teahnics). capabiliity and sxperience

ot all lovels 1s emphasized.

The pros and sons of singie~indusiry and alti=industry
design organisations are dlssussbd. Whils functional epeciali-
sation m.y be desirable st a cer ain stage of development,
sose diversification of sctivities would be sdvantageous in
Jeveloping countries to ensure fnller utilisstion of ecarce
teshnical skills and steady flew of work %o the desigm orfmi-
sation. The posaibjlitiss of zetiing up design organizations
on & regiomml busis sre amaised, partisularly for those
soumtrion shere the amall domestic werket, inadequecy of
indigencus Pav materisis, and lsak of Mimamisl rssources,
teshnion) and managerisl skille,and infre-stractura fagilities
do wot justify s large steel industry or design orgenisation
st the msatiomal level. A

englmering orgunisations
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FPREFACE

The paper is presented in two parts. Part i is s onse
study. It deals spscificelly with the gyowtt and axperienoce
of M.N. Dastur and (ompany Privaie Lisited (Dasturco) -
India's first gteel plant design and engineering orgsnisation.

Part B examines the applicability of this experisnoe
to other developing ocuntries or regions. It needs to be
apprecisted, however, thal this expsrisnce in typically Indian
setting mey not be fully applicable to all developing
countries, due to the widely varying oomditions obtaining
in thes. Moreover, not all developing countries vill have
large steel industries ospable of sustaining design and
enginesring orpanisstions. In such cireusstemoes, it may
have greater relevance to regionsl economic groupings that
may embark on steel development om & regional basis.

1. Metallurgionl industries, particularly iron md steel,
cooupy bigh pricrity in the developsent plans of sty developing
countries. They are regarded a3 esswtiel for suteined
eoomonic growth and for the transforsation of backwrd agrarims
sconomies into modern developed eccucsies. However, in the .
implementation of the progresas of steal developmet, there

are many initial impedinents tc be reskoned wAtd, even whew
naturel ‘endovesats and rev materials resources say b nvm
within the cowdry. The moct difficult of these are ia the
fields of finsnoe, pththMﬂmﬂ
design and enginsering services.




2. The massive investments required for the installution of
large steel plants erc beyond the firancie] resources of many
developing countrlcs and,thorefors, thelr steel development

programmes depend ir mony cases on frrelgn aid. Also, in most
developing countriss leocal desifn and engineering sarvices

are not aveilsbls. An adequate buse for the memfacture of
plant and equipment does not exist and reliance has to be
placed ~n imporia to meet the requiremenis of the projucte.
More ofter than woi, forelen supplivra ol equipment also offer
design and enginsering services to ast up new plents. In such
cases, the tendsncy on the part of the gdministrative set-up
in the developing sountriss is to enter into so-called tnru—lmy
arrangements, spsoially when they are backed by foreign
ocredits tied to such nrojects.

5, In the course of tha next decade, developing countries
msy have to invest an estimated § 20 dbillion (inoluding
{gvestmsnt on infra-structure development) on metallurpieal
thl.u) Apert from the overall investmenl requirements,
the question to be fucsd is, hov much of thils investment will
b0 in looa) eurrensy amd what vil) be its foreign exchange
component. The foreign exchange oomponent needs to be reduced
to the m'nimm, particularly bectuss foreign aid flows are
drying up and becoming more and more costly, snd the balence
of piyment position éifficult.

v

4« Bxpriase in some developing countiies has shown that

the eanstrustion of amphmvmm sgonoles had
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country remains essentiullv 8L the meme pairt e gt

started - sv xuch so thmt problems ariee even in rumning
and majintenance of the plent and ootimum wiilizstion of
satabligned capaciivy. For, sush plinly are [r the patn
of foreign transpiants &nd do got %ake orysnic roota in tha

soil where they sre locatad,

5. On tho other hand, with the eatsblilasiment of ool
design and engineering crganizations, bechnlcnl kiow-hov
and experience oAn be cuntinually built wp. They can take
full edvaniage of the technological advances elmevhere,
ghoose the most appropriaste processes, 4n.d adapt them to
suit the specific requirements of projects and the nailonal
conditions, rew materials, anuy looational factors ia the
comntry. They osn help in bringing sbout spsedy and msxisum
vtilisation of indigenous resesrch and devalopment efforts
and supplement them. Thay oin also casimt in tho evolution
and development of national atendards, specifications, and
codes of prectice.

6. As and vhen a country or rogion embarks cn a large
steel progreame, it would be advantageous to oreste e nucleus
of design and engineering cepacity, which should be clorely
associsted 1ith the foreign agenay that might be engag~4d on
the project. The know-how, skills,and experience thus
geined would be useful not only for the successful operation
of the plant, but also for its future expension. In the
otge of larger comtriu/roslon‘n,. woore oconditions permit
the installation of a numbsr of new steel planis (integreted,
semi-integreted or xini), the axisting nucleus may be
strengthenad s0 that it may assume grester respousibilities
for their design and engineering. It should be noted, howver,
that the time-lag between the construction of the plants

say be long. In such omses, the design crghmisation may be
faced with the problea of finding adequate work to sustein
it, which may necessitate diversifi.etion of its sorvices

te oater to other allied industries.



1. Hovever, it mar not Le feaeible to ewt up such a design
organiaation under sl eituttions, ol many nountriass pay not

have the oonditions neaegusry tc sel up lerse stee! industries.
It ceeds to b stressed that of the 100 countries of the
developing world, lesa thun one-fourth t.Jay have the population,
resources, 8nd infre-structure lor setting up large stesl
{ndustries. Of these, perhaps only a dozen could sustain a
fll-rledged design organiration. This would irply that sy of
the smaller countries could benefit more from stesl deveiopment
prograsmes and design organigstions planned on & reglonal beels.

Indien experjencd
8. In Indda, for historical reasons, the development of

design orgsniwations 13 essentially a post-independence
phenomenon. Refore inl~juudence, Indian enyineering had
1ittle scope, as tre comtry's enginocring work was handled
by foreign firms. Jince irdependerocs, under the impetus of
the Five 'mr Pians, Indian sonsultancy firms oame to be
utahn-bod and fownd opportunitiea to grow.

9. In the early years alis: lndependsnoe, hovmr, the
grovth of tae dasign and engineering services was inhibited
by tvo = Jor fadiors. First, thore vis sous prejuwice agsinst
and lack of oonfidencc in Indian engineering sxpertise, wbile
forelgh ‘engineering vas enoouraged snd eegerly weloomed.
Secend, 3he ‘excouragement given vas wnsvem, though various
Government oomaittessil) had celled for definite policies to
proavte Indian eensultancy servicat and the Govermsent itself
vas coamitted to 8 pulicy of 'self-relisnce’ In the early .
stages, both- government end industry preferrel to rely euthc
wusy mmw of forelgn SuEaering. services linked Vo
forelgn aid, even even where Tudine. design end sagineering .
serviees wore svatishls. Tls sdats of affeiry led 8
Mﬁﬂtw#ﬁﬁéhm ﬂﬁﬁ%ﬁﬂiﬂs In Mtn




the inevitable sdjective for expert ia foreign; so it is not
surprising that the ordinary oitisen has the impression that
the Indian exvert is z rare bird indeed™.

near self-guflioiengy in_eteel plant oonsvitancy serviosp
10. Today, India has stteained near self-eufficiency in the

field of design ancd engineering of ironm and steel plents.
There are two indigenous organisations offering ocaprebsnsive
services and vith wide sxperience in the field, ramely

M.N. Dastur and (Company (Dasturco) established in 1955 and
the Central Engineering end Design Buresu (CEDB) of Hindusten
Steel Linited established in 1959. Indian brences and
subsidiaries of foreign firmss and also equipment suppliers
offer consultanay services in respect of their equipment.(3)
Indis thus provides a good example of a developing oocuntry
which has not only established the nuclei of metallurgiosl
know-hov, but 2lpo well-developed design and engineering
services, research institutions etc.

11. Dasturco's csse amply demonstratec how an indigenous
organisation can help ostalyse development %o the stags of
salf-sufficiency, vhen it receives the encouregement of
enlightened nstional leadership. Thougn India had over

40 years' experience of ste-lmaking, thers ves not a aingle
indigenous design organisstion offering comprehengive
engineering services until Dasturco was established inm 1955,
Thie alpo provided the impetus to the formation in the
oountry of s nmber of other design orgsnisations in

& fferent fields. This in turn was responsidle for the
creation of the indigencus technologios) bass for the
development of verious industries besides iron and steel,
such as ferro-allays, osment, power, petrochesionls,
fertilisers and chemionls, atomic fuels ete.




PART A 1 (aSE STUDY

Il. FOUDING OF DASTURCO
Beed and socpe

1?7, The planned develonmeni pursucd by India since the
sarly fifties and the pivotal role asaigmsd to the stee]
indust./ afforied an unique opportunity for the development
of indipenous expertiss iu steel plant design and engineering.
The shallenge cams when work was sterted on the three new
integrated steel plants in the public sestor, which vere
being set up (195K-1960) with foreign asuistlmc.(‘) With
the exparience of the 'tied aid' on those projects, the
Covernment of India reslised that given the large and
long-tern plans for the develoyment of the steel industry

and the need for gonserving foreign exchange rescurces, it
vas nenessery to develop indigencus sxpeitise to the

mximm possible extent,

18. At this time, Dr M.X, Destur -~ vho had his initial
enginsering edusation in Indls and stesl plant experienmce
with Tsta Iron & Steel Company (1988-1945) - was vorking
vith Maaseyer & Miller, & U.8.-fimm of consulting engineers,
after completing (in 1949) post-greduate studies st M.I.T.
1n 1054 e visited India on bebalf of his firm, on an
MM Pram the U.8. Techmicsl Cooperuticn Mission, to
M m mmxuem » ite mnim




homs in arciy 1920 et up s ateal Nlant design organiastion,
fSome sheal plait exierience wan slresdy available 4in the country
which nseded ‘v be nruperly ohanne!lued end the available
angloneriang $alaect wlded {nto » Sean, Thus the “irst Indien
clem] plant declgn suy suglvuering organisstion, XN, Dastur &
Compeny Private ldnitod, coms Lo ba asfsblished fa 1355,

14, The firut three new integratnd steel plante in the publio
secter at Fourkels, Thilai, snd Durgspur were conmstructed sore
or lees on a turn-key baels with Cerman, Soviet, and British
aid respesctively. lovevsr, ander the {vepiring lesdership

of Prime Miuister Nshru who had great faith ip Indien engiveers,
there was genere! disillusicnment about %the tiad aid and a new
awareness in the country about self-reliaacce in design and
enginesring. The Estinotes Commitles {(1958) of the Indian
Parlisment {5) which examined the problems of the ihres new
steel plants aiso oame nul strongly in fevour «f the utilise-
tion of indigsnous enyi.eering talent for “he design of
India's steel plants,

13, I% was under Lhese clroumstsnces that Desturoo bulit wp
its organization o gear 1tself to the needs af ihe steel
industry for design and engineering services, The orgamisation
started vith only two persons, but expanded to a wall-knit team
ef about 800 persunnel within a period or nine yesrs,

Jpeornoration gud ospitel
16, Dasturocc was incorporated as a Privete Limited Com any

under the Indian (ompanies Aot in the year 1955, Cepital ae
saoh 48 not « very important factor for the setiing wp and
growtk of a consultancy organisation. The initisl paid-wp
shars cspital of the oumpany was only sbout b 8 lakhe
(spproximately US £ 27,000) and it wes subsequently incressed
An sbages to b 6,77 lakhs (approximately UGS £ $0,000) by
1960, Thers has been no inoreese in the paid-up ospital
sinos then, The cubscribers $o the capitsl include eaployees
of the coupany as well ss frisnds and well-vishere,




i7.  The ghure capita” of Dastnrac {8 cnly of nominel
significente Tn the Flnannlrgy of Ys cramtione, Betides

share ot 2iLe), tro comrary ous  n bty lenas er Porrosings,
They pregent Anmital tariovar ~f the comviny (8 oter s 1,50 grores
(U8 $ 2 aililoa’ which 18 aboul 22 tlixe ‘he paid-up share
eapital. Tha e *ire Finenc'ny f the sumpagy 's developaent
prograwms Ras Loeen Disce rom ths ‘necmw sarned ny the

oompany through technle2l conaultancy serviges.

Erefegeional policy

18, Dasturco, ever aincn its incaption, has been a whelly
indepandent organizution with no finencial ties with manu-
facturers/suppliers of eyuipmsnt in Tndia or abroad; nor 1is
it & toaptive! organization oimsd by Yovernment or private
industrial groups. This indspendent staius is etrictly
mintained, becauss the roupany believes that a design and
eonsultamsy organissiion shomld have objectivity and proper
prrepettive to give Ilmpartial edvice to the clienta without
being 1nfluenond by jressures or sonflisting leysltiss and
interests, Though statutorily constituted as & private
Uzited gumpriy, {18 oparaticns are moro akin to those of
an isdustrial coopsrative of engincers arnd lechnisians.

" 10 Destwioo commeneed its operations vith 1s heedquerters
{n Gelesita, the capital of West Heagal. Weet Dengal, whisd
fe Wyom a8 Whé 'Ruhr of Indis' fer {te well-setablisked
mwwmmummxm




offige a8, the -~ ore, n mere aiallenl, b (2 the bub

of ti'ls huge industr al ta't. Heatdes tels) the targast

elty of Indis,

a0 As wentinmed eariier, Dastusc, started 21ih rnly two
perscns, tu! gracazily sxpanded il atrength in order teo
prepure itaclf roi the challangin; "7k st atanl plant design
and engincaring. T was no doubt an uphiil tasx i the
start, fall at 4rials 2od Crustrations - Lefors varsrese
could he arented both in irdvetrr sand goverwwn. ibcul the
advantages of indlgencus enginecring. The prilern of
developmeat consisted in the gelactinn init 'slly of a core
group of experiensed sonior ‘achnleal gerecnne i drnvn Trom
the industry, ihen the resruiiment of funlor englnesring
personnel for thoe middls tiey and training then va tha johr
and the provision of suprortiny staff of draftomen e other
service persuame’. [alrtally, to attraotl sufistie staff the
stratagy of cssurence of minimum two years emp(oymen. was
adopted. il wWns necsasary for a privete-seotor organization
to assure job sesurity for ita wev enirents, spuc fally as
the new venture vas of the pature of plomeeriug effort,

In anticipation of India's requirements of stesl plant
engineering services - and its own role in it =« th» company
commenced bullding up eerly its cadres rod widening “he
reange of wsrvices, bayond the actual nseds of the jobs on
hend.

21, Thus, as and vhen nsw jeobs did materialisc, the orgeni=
sation vas nlready in position with requisite persoane) eud
espacity to mscept the angineering responsiuilities, without
beving to resort to ad hoc recruitment. Qualilied snglinears
with requisite training in India and abrosd (UK, USA, Wast
amw; USSR etc) and stsel plant aml industrial experience
rengliag from b years to 20 years in responsibls positions

%ere recruited. Fresh engineering grefuates snd dreftsmen
werTe reoruited and trained under the various specialist H{

R e
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groups, The crenlzation a'3c developed a r'inla eadrs for
superviaing ronatruat'ion 30 ~omnissloniry: a8 well ap & tean
for inspeation of wurioas 1*ome 0F machirery and squinment,
This pulld=up of tie orgaatzatisg wia serried ot propgregaively,
but always a step aheqd 57 the arrent reaviremsnis, keaplng

in viav the ultimtes objisitive 7 providing somprohensive

servions to the steal and allicd Industries in ‘he gountry.

22, The preakthrough 'n Duaturco's consulimnoy work cams
with the sward »f design and snginraring contrest £ r bthe
ferro-maaganese plap* of the Tata [ron and Stesl Jumpany at
Joda, Orissa - which was won L inerpational compatition with
bidders from US4, UR, Germuny, and Japan. Das‘urco wus able to
deliver a succesaful plant within a period of 74 months, eight
months ahead of the iuntract schedule., Thls consultanay job
helped the crganisaticn to make s start, and the core of the
organisation was thus s»* up wl.h experienced enginearing
pasrsomnel in the various disaiplines - motallurgionl, elestrical,
aivil, strusctiural,and constructional - dr-wa from the steel
industry,

23, Yor a whils after this, during the sarly years of its
operation, the organisation had to be aontent with smaller
asgignmnts. The enginesring work on ths three now publio-
sector steel plants as vell as the sxpansion of the two
privatu-sector plants - TISCO and [78CC - had already been
entrusted to the foreign collaborators, and for the time being
there was a0 work oa s large integrated steel plant which the
organimtion eould take up. FRowaver, the suscsssful eompletion
of the Joda ferro-mangensss plant had established Dasturco's
technical competence ani cupability., This attrected to the
erganlsation vork on other projeocts in the ogountry, such as
mnini~ateel sulants, clestris pig iron, foundries, rerclling
nills ete; beslfen & mmsber of ferco-alloy ghau.‘-’/ To maet




the design and engineering “equiramenis, tha projeat group

of iha o gnnisation wus Jurtlher strenpthensd with the addition
of enginuaring pargounsl nnd supvorting staff sxperienoed in
tha cesi~ n, i{abrica*ing, and coralru *4ton o various e ginesring
planta, For soms speciric ‘Lums such &2 svaluation of ore
bodias, soil nnginearing, trentpor. and sconomic studles,
wowever, Dastutrac centinued te rotalr ostside consultants,

at. that stage 'n Lib Jdevaelopoent.

24. It was about this tlse that the {dea of a fourth steel
plant in the publis seator st Bokaro was mootad and negotiations
ware undar way to bring in forelgn consultants., However, due
primarcily to the late Prim “intster Nehru's vision and the
policy of self--eliance in engimsaring formmlsted at that

timo, Dasturno was entrusted {n 195% with the task of preparing
the praltiminary project rapert Tur the 4 million-ton integrated
steel plant st Bokaro. Thle vas the first aseignmant on &
project of this mognitude to an Tndien organisation, and,
ineidenialiy, also the firat for Dusturso in the pudblic sector.

25. Thia was mwed in 1980 by the assigrment to Dasturco
of the detailed -roject report and enginewering of the Durgapur
Allcy Stwels Plant of Hindustan Steel Limited - the Goveroment-
ownod steel company. Thus, for the firut time, an Indian
enginsaring orgnnization assumed full responsibility for the
complete design and enginesring of & large metallurgical
complex. ius nlant provided an example of internstional
coopsration in stee) Asyelopment, with Tndia providing the
enginsering services, Japan tie required squipmnt under yea
oredit, and Camada the production kmow-hew.

26, Towards the snd of 1961, the Planning Casmission,
Government of India, prepared a blue print for the long-term
development of the Indian stesl industry. Dastureo vas assigmed
& major rols in this development programss ani as & first

step, the organisation was entrusted by the Govermment of India




with the task of vreparing tiw detelled projmset repori for ithe
Bokarc Stesl Projoot. This was followed in 1964, with the
Grvernment's deeision to award the detalled engilmeering of the
Bokaro eteel plant to Dasturco, The organisation had gearsd
itself for this majs acaigneent and had {n ths meant lme
built up its strength to about HOO personnel, covering the
complets range of disciplines - metallurgioul, chamicsl,
mechanisal, elactrioal, olvil, arohitsotural, structural,
industrial, geolngieul,and mining - a8 wall as experts in
economic evalwtion, industrini and personnel managément,
inspection, project cuntrol, plant managemurt and operation,
Howaver, with the Soviets assumin- major design and engineering
respousibilities on the Bolaro stesl plant as a part of

their aid, the organisation's vwork on the project was
onrtailed and limited to specific plant areas. This cams as
& temporary set-btmok to the orgsnisation.

Dlveraification

27, Desturco's policy of augmsnting te strength to inslude
never disoiplines as the scope of i's seivice expanded
faoilitated the diversifisation of its aciivities during

the lsan years. Though the main field of aotivity continued
to be steel and allied industries, it wvas possible to
diversify to some extent, to provide design and ongineering
servioss in other fields suoh as nuolsar fusla tachmology,
chenioals, ¢lactrolytisc and electroethermal processes, mamgemsnt
ssrvices, fimmnoinl studies ete. Dasturgo's piomwering work
in these fields paved the way for the dewelopmsnt of other
somultanyy organisations in the cvunmtry. |




pertatning to the devrlopsat of the Indian 1ron and steel industry,
neosssitated the establishment of a bransh off {cs at New Delht

in 1950, With the satting up of this otf'fice, Lha organisation

wus ahle tn mainteatnu e~iose lintaon vith various fGovernmnt

departments and agencies c¢noermed vith steel, not ouly cn
patters cormeoted with the ratainer consultancy vut also on the
public sector steel plant assignmnts entrusted to the organie
zation. The avaiiability of Dasturco peisomnel on the spot aleo
holped more sffective cocpervtion vith the Gowvernmment,

29, The gradua! videning of the geographinal area of opersations
and the lcration of projects in distent parta of the country

led to the establishmsnt of other regional offjces, In the
vestern region, the states of Malsrashtra, Oujarat eto.were

£ .t developirg industrially and nov metallurgiesl indwiries
(nini-stesl plants, rolling mills sto) and enginesring Injustries
were besing set up. The Bumbay office, started in 1061 am
designed to serve the noeds of the vestern rygion, has a full
complemsnt of engineers in the various disciplines and s iarge
vell-equipped draving office.

20, It was slso fonnd nacessary to open an office in the
southern region, pertinularly in visw of the nev steesl plants
and other industrial projects aouing up ir the reglon. Thus
the third regiomal office in India vas set up in Madras 1n
1969, This branch office is now being expanded to meet the
requirements of the alloy and special steels plant at fulem,
the large integrated steel plant at Visakhapatasn,and tie
xini-steel, sponge-iron, amd other projects im the southern
states,

51, Dasturco has found the regpioml offieer wory useful in

1ts opsretions, It has been possidls to achisve & ecertsin
amount of dessntyelisetion of vork and to effsct twtter lizison
vith tha leoal suthorities and olista. The vegleml cffises
have also provided the sompary 2 vider m ﬁﬁv ours ‘Went
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progresme and tralnlng of looal nadre for the projects; alm,
in this progesrs, brought the regional universitiee snd technicel
inetitutions intc clewer contact with the compeoy. The nead
for frequent deployment of parsontiel end the shiftiog of their
families trom the Calcntias headgrarters to verious {ob sites in
the different perts of tha oountry have boad obviated Lo aome
extent, The regional offices ba'e, mOTEOVET, gerved to f1ll
the geps in consultancy eervices in ihe veriocus regions. They
have bem speaislly useful for inrpeotion work -~ which ie very
important in Indiec where meny Lans of equipmept are being
aspufactured, some for tne first time, in purausnce of the
comntry's import substitution efforts, e equipment manufaoc-
turing wits sre spreed sll over the country, this would have
othervise sutsiled frequent long-distance travelling to and
fro from the head office, vith much vaste of time snd effort.

Qvarasss subaidlaxy

88, With the confidence and scomulated experience gained

4n the design end éngineering of & large number of projects in
India, cotpled with the special knowledge of the problems of
dﬂdep!ng countries, the orgsnisstion hes also soughit to share
its uporhnoo with other developing countries, For this
purpose, it has set up in 1960 an oversess subsidiayy - Dastur
Iagineering Interngtional Gmbi (0E1) -~ with its office et
Disnsldorf, ¥.R. Germeny, vhich handles fts overseas activitles,

35, One of the signifiocmt sctivities of the subsidiary
compazy i# to participate in irtemational sub=goptrecting on
projects dn third ecoumtries. Major squipment oonsortis who

have eenbracted for mwummpmm in third
countries have ubilised DII's servioes for preparstion of
muam&am DEI has dowe the overall
soordivetion sad 1dsisom in its Disseldorf ofTice and sub-contracted
mm-ammummmm compsny. In
sator 1(%«&-;&1‘
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iong-term plioming rou stoel dovelormunt

34, Cwer “ne roars Destureo bus heon Involved in the stude
of Lechpomeronomic peastibilitices of wteel development in

Indi,a.(‘a)
Tndie the “romwork for a lnng-term plan for the steel industry,

In the early AC's,it prepared for the Government of

indicating the broad approach and varicus inter-relstionships
{rvoived. The note zlso outlined the deteiled studies to be
carried out at the technical level and the various stepe to
be initlated simultaneocusly tc bring about imtcgruted progmu
over a wide front to achleve the planned stesl t-. ;et.o.

35, Such long-term studies are desipgned to identify the
oomplex inter-relationships involved in the entire steel
development prugrorine. 2esess the requirement of resource
input and plan for their development; evaluate modern techno=
logical alternatives for iron and steclmesking; and prepare
the basic techno-cconomic data for the Plamning Commission
and Government to assist them in formulating & long-term
stesl development plan.(a) This long-term approach is
reflscted in the various stesl plant assignments handled by
Dasturco fo- the Governmeni of India,

Igeation studies

38. The sll-India stuly of looations for future pig iron/steel
plants carried out ty Dastwreo for the Ooverrment of Indis
my be regarded as 2 pert of the long=ierm approssh to steel
development in India, In this study, techno-sconomic factors
for twenty-eight widely distributed locatione were evaluated
and locations which have potential for developmont into
integreted steel plsnts were mmm. Similerly, the

on the location of
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Lo be installed et Snlem and Vifaysnager (iospel rericn)
respeatively. Another locatirnel/fonsinilily aludy cerrl d
out by the crganization {s for an inlepratsd stecl plent in
tha Bopai-Meysgarh arme and the DParedic port in Ortcge.
Thess locations may be consicarmd for locating future steel
plants.

Steol plant plappipg spd epginue cing

57, It would be relcvant Lo wentlou that during the laast
decade, Bokaro and the Durgapur alloy steels plnnt were the
on'y two large nev stoel plants Lo be ronstricted in India,
Dasturso was closely associated with both these plants, since
their very imception. This Involvement in Imiia's stesl
dsve lopment progromm: still continuves and the organisation
has besen named as consultant dn two of the three new steel
plants nov propossd to be installed in th~ South, namely the
alloy and spooisl steels plsnt at 3alem and the integrnted
steel plant at Visakhapstnem -~ the first cozet-based steel
plant in the gonntry. The organizstion has also designed
and engincored a mmber of modern mini-steel plrnte based om
arc farnhos steelmaking and sontinuous cesting, in different
parts of the country.

Betainar serviies -
38, Apert from npteiric project sssignmnts, the organisation
ves ongiged by the Mintstry of Bteel for somtinucus consultation
on & retainer sis. e eonsultancy orgesisation vas required
wﬁm-ma%mmmmmamvm
the trem lﬁ cuﬂ pmm (1nolrding ferroealloy industry, ores,
mwm)mm been or are being cotablished in
new wwmﬂim also in the
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creation of new electric aro furnace/eontimious ossting
oapucity, steel prices, pre-redused nlast-furnace burden,
sloctro-slar refining, tin-free stonl ela.

Infracetyueture apd rav reterisls develomugt

39. The organirzation has often been oalled upon to investi-
gnte the devalopment requirements of infra-ctructure such as
nev rail links required, the opsning of new areag, potential
traffic pattern in the regicn, harbour fac{lities required
for coastal locaticns, pawer requirements and deve lopment ,
water resources and supply, training prograamss ato.

40. The organisation hes also contributed s good deal to
the development of rew materials - including mining,
beneficiation, and agglomerstion., Aswsignmnts handled range
from assessment of rev-materials requiresents to exploration
and evaluation of iron-ore deposits, wining development
schemss, test progreamms for irom ore and fines, development
of iron ore dsposits, bemeficiation and pelletisation
facilities eto.

Zntredugtion of pew teghpologies

41, The dreign organisation has alsc spearhceded the
introduwstton of nev teohnologies imto the country, partisularly
in the field of pelletisation of irom-ore fimss and sponge
iron. Among the pelletising schemes prepared by the orgenisation,
menvion sy be made of two poll;thiu plants at goa (for two
privete ssctor entreprensurs) and schemes for 4he establisbment
of pelletising faoilitiss at Jontmalai end Bailadile ircm-ore
deposits (for the National Mneral Deovelopment Corporatien,
Govermmsnt of Indis). In the sponge~-irom field, Desturco has
prepared fessibility siudies on spomge-iren plasts st Arkopam
(for the Tamil Madu Industriel Development Oorporetion), and ot
Ballerpur (for the Stats Industrial and W,Muuoa




Continvous casting, eleotroplag melting, supe ‘allevs,
veouup decarburising etc

42. ip the field of continuous csstirg, Darturco can olaim
to have introduced advaence:d gontinuous omstise “echnology

ipto the ocountry. At Mukand 3teel - the 7:rst modern mipi-~
steel plant to be inntalled $n Indiam - the 3-type ourved mould
oontinuoas cesting unit was adopted, at & time vhen continuous
cesting techmology iteelf vas new and the S-type sachine was
just then developed. 8ince then, the orgsnizetion has deaigned
s number of modern mini-steel plants in Jifferent parts of

the country, Ourrently, the company is engineering an sleatro-
slag melting facflity and working on a special wotals and
superslloys project. For the Selem steel plant, the latest
Sechmology of vecuum decerburisation for etainless steelneking
will be sdopted. Theee techniques are being introdueed for
the first time in the ocuntry.

Nehwork snalysis (GPM) epd computer techrdiques

43, To echieve optimum plant design and repid completiom,
Dastureo amploys advanced techniques such as computer-
orieited oritieal path analysis, ssale models and compuberised
dseign for optimum solutions, OFW/PERT control systems

are sdopted on all projects - largs and small, The

largest project vhere such networks have been suecessfully
enployed is the Bokaro stesl project, on vhich three
sategories of networks have beas propsred to oontrol
spproxipstely 63,000 avtivities represemted ly sbout 800
subaets, Qﬂpra Iafoqgtar.

"'msmumwummm | .
Aetions sl the poteatiad Sacustntal
iﬁﬂﬁxmwm




L) ideatiiving tae ismedinte and long-mngs prohlems
Caclng the !ndustry, wiizh require to be investi-
gat=d by tha R ang D Lugtd tutlon e

11) 1indloating areas fo- developas.t ot new processes
anrd produc.s suited to the aviiladls raw meterials
and operating sondiiiong;

111) evaluating the te~rna-asconomic potentiel of the
process=s iavelopsad lu the K end D egtadlishments
to asceriain thelr commeraial viabillty; and

iv) providing dealyr and enginesring services for
translatiag the resulia of ressarch during rllot
plant triais snd ocomwargial soale productionm.

45, One of the major lmpsdimenta to the speedy utiiisation
of indigenous reaearch in India has besn the inadequacy of
appropriate institutional arrangemsnts to develop the prooesses
beyond the iaboratory/pilot nlant stapge. The Indian R and D
institutions have recognised that it is essential to draw upon
the servioms of design and enginceriag organizations for this
purposs. This fruitful cooperation is particu.irly evident in
the fialds of metallurgy and nuajsar engineering, where good
understanding has developed between ths research institutiong
and Dastureo, with the researoh laboratories assuming the
responsibilitiee for the process and the consultengy organise-
tion for the design and engineering ior a commercial seale plant,

48, The consultancy organiazation maintains 'live contacts'
with variocus ressarch organigations. In the field of nuclear
enginesring, Dasturoe has assisted in Lne developmunt of auclear
fuels besed on the research .ork done by the Bhabhs Atomiec
Ressarch Cantre (Denartaant of Atomio Snergy, Government of
India). The main credi% for pilousering this sophistioated

field of technology with totally Indian efforts goes to the

1ato Dr Homl Bhabhe, wiw starting from sorstoh wes able to build
a dmanic tean of scientists and engineers and develop expertise
in the eountry within & short time. On the uranium milling
plant &t Jadugoda, Bihar, the first urenius eill in India to
produce concentrates, the complete procest was developed by the
BARC and the detailed engineariang was provided by Desturce.
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gimllarly. on tto i ..oar Fuals Complax #t fyderabad, whiloh
provides zireonivun-cl:d patursl vrsnium ox'da Tusl for irdia's
nuclenr pownr rewctors, the pronesa kiow-how und ow dlagraus
were develop-d by tha Bhabha Atsi: Renvarch Centre, while the
design and sngineering services ware provided by the firm.

47. In the field of zetallurgy, Dast:rin has worked in ciose
c0l 1aboratlion with ths National Meballurrioal Iabocstory (NML),
Jsashedpus. Ca NT'c 280 tons/yuar ma: aslus setnl projeat,
the fire was reapcnsible for the dealgn, enpincering, md super-
viglon of conatrucii-a. Tu plant 1w the first of its kind in
India snd, except ths irported ve xwm eyatem, the sntire plant
was built with indigeour vyl cunt. The consultancy organi sa-
tion ‘s also esaccinted wita tho developmont work cwrently in
progress at KL ¢ sponge iron,

48. Bmasd o3 the pilot plant mrk ai the Regiouwd Rasesrch
Laborstory, Fsozrcbed, the oreonisition prorared a complete
project for %2ir 679 tons/ysar 3ilicon cerbide plant of sbrasive

BVRLDS,

49. T.o ocopsulisucy orgmaiutiion also duve.ops sppropriste
tasting progremmes for rav ssterials to be carried out under
ite supervision at the national 1aboretories. For instance, in

comneation vith the Salan steel plami, an extensive test
programe var devised for the se_netite ores from Kenjemalai

(South Ingia) at WL, Jaushedpur. For Boke.o steol plant, in
connection with the detatled preject report prepared by
pasturce, M carried out uxtengive pllot-plant studies oo

Kiribure north ores.




Li the con b1 wTAE T aace, e wartusers are Accively party-
olpating 10 Tovinie L ymsitiaok, in stend dsiagalions wbroad,
iz the wrk of tho Jndlan Sianda-da Irs%itution, National
Produsbivily Couucil elo. i e 1 ofenslona) Tield, Lts
rorsonnel talm leading jart 11 profeanional tewannical organiga-
tions such ae the Indian In titv.s of Matals, the Institution

< Bnglnewra {India), the Indian Tnatitvte of Walding eto. and

~atively supnort thee,

51,  In the 01214 of educutlon, Dasturco pervornal are oxaniners
and vigiting lenturers in & nuxber of sngineering colleges and
technical institites ail over the country. At the request of
Government and vericus univeralties and techaical institutions,
Lhe firm periodically tukes engineoring students for training in
ioaign work, including students froa the neighbowring sountries
af Africa and acie,

ool planning »nd dsvelopment

22, In the internetional fisld, Dasturco end its overseas
aubgidiary, Dastur Fnalaeering Internstional (DEI) have been
ntlastely ascocimted with gtesl plamning in devsloping
soutries. in 1965, the organisatiou completed a study on
conomics of poale in steel plants of sizes varying from
23,000 to 300,000 tons per year for latin Ameriocmn locations
for the United Kutions Boonomic Oommission for Latin Amsrion.
Vne ofganization has already comploted or is currently ocarrying
out seversl steel plant sssignssuts in various developing
sountries such as Iazwn, Syrien Areb Republia, Iibyan Arab Repudblioc, Arad
“cpublie of Egypt, Mauritius, Morocco, Sri Lamka, Thailand,
Lower Mekong Lesin countries ete.

3. Dasturco/DEI heve veoognized the need far building up
lookl expertise in ths dsveloping ocuntries and huvse endesvoured
to work in oloss cooparation with local engineors on a aumber

of projects, ‘he organisation is alie assoelated in the work
of WIIN0 in the developusnt of steel industry in developing
ocmtries,
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AT D MLUWLINGS

94. Ao stueuyt in wode 4o the fillowing paragrapns to drev
goas general guidelines which zav bo helpful to other daveloping
countries in wetting up thelr deaiyn orgmnlizetlous, based on
pPastureo 's experience in India. It has to be remmmbired that
there are wide variations in sise, soclal ari sconomic structure,
sclentific and techmologicsl div:lopasnt,and nationsl objectives
between one daveloping ocountry and snother, Ii is is;ussible,
therefora, to offer anmy one set of guidelinses which ocould be
applied to all, Hovever, sove of the major jre-requisites and
problams of metting up & ~teel pient desiyn and engineering
organigation in . developing country or ragion sre outiined,

Vo PLI~AREQUIQTLY FUi BITALLISING TOALGH OFua’i{ZATION

"3, A design orzanimatica osmanot be s+t up like & fastory,
Vith foreiz: aid. In order to xset the spocilic needs aad cod~
ditione, the hucleus of the dedign oroe must be crested within
the countiy and then given adequute soupe and opportunities to
de7alop usder competent leadership. While tlLe prooceus of
tionomie desslopment iteelf is u fastor in the growth of strong
and competent’ design orpmissticns in the developing oountries,
the proper alimata for thuir progress has to be ereated by the
Goversnent es wpll 8s iniustry 1 thoss countries.

86. 4s design organisatioos ere pximarily concerned with the
sppliostien of scieues snd Sechuology to developaent, thelir
ummumamumwﬁm-u
mm&lmwﬂm mmmam
mst be asiistied, MM. Yefore ﬁu gkt comoination of
mmmm # m sodanbifis, tu}mlal, aoaial,




- b

requisites sre (1) *he orsatior uf a eociel olimate favourable
s che applioat!an of eolerce and teahnology, (1i) development
of high standarda of acieucs edinetinu and echnologioal traine
ing, (111) promoiion of researsh, (1v) developmeat of auxi liary
services ruch as sciendo dosumentatlion, etandardisation and
instruaentstion, (v} puolication of techalcal bouks and memals
and meking them #vollsble at .omloal prives, and (vi) the
svolution of & national solenns and technolegy pclicy in the
context of devalormeuy plaaning,

87« It 1z however, difficult tc state precisely vhat consti.
tutes the 'lover techno=rcomnomic 1imit! that would determine the
foasibility of establishing an indigenous design and engineering
organisation, In most ‘leveloping aountries, the main obutasles

to pregress arc economic and acoial, inoluding lack of educatiom,
oommuaisations, aceptability of new ideas, adeinistrative
sffectivencss and buriness enterprises., Jome of the basis alntimm
roquirements governing the sstabiishment of & stsel plant design
& eagineering orgzanisaiion would bes

1) the axistemse or potential Jor the establishment of
@ steel industry which wuld require the services
of design and eagimesring arganisation and sustain
it on & long-tern basie}

1) the availebility of the majer rev materiels e
ostural resources for the development of steel
industries;

141) the sise of the do-utfo market and expori possi-
bilities;

iv) the ‘sbuorpiive sapacity! of the sountry for
utilising tenhnology)

v) the level of industrial setivities and the overall
atrueture of industry and its mnagenent; and the
potential for rapid industrislissticay

vi) local manpover with s general level of skills as well
&8 technological and managerial persosnel to
effeotively abserd iwported teckmology)




vil) ecucetional inrresirusture (acilities for sclenti-
fie, technolog.cal, und vocational training;

vili) research and develoresnt fucilities to sdapt
importad technology to local conditioms and
requl renatty,

Indisn experiurcy s shown Lhat governsents of developing
countries have a crucisl role to play in the grow.h oi thelr
design orgnnizatisns, particulerly as they vill have to assume
the responsibility for the sassive Livestasats in iron and
steel industry as wwll as tor the developmant of sclence and
techmology .

Vi SIZB AND TIPE OF LERLGR ORCANIZATION

S8, The sise amd type of design organisation would depend
prisarily on the range of services provided and assured velume
of wort to sustain tbe orgmaisstion. A lopg-term steel and
wtallurgieal dovelopment progremse involving a number of new
stesl and meinllurgical plants ower the years ean gesnerste
sdequete asounts of design aud engineering work which oould
sustein a medium- to large-sised conswltancy organisstion. Ina
developing countries vhere there is no long<term stesl develop~
st progremms, and the inntaliation of only eme ar Vw plants
is envisaged, $he se ‘ing up ef a full-fledged deaign organise-
tion may not be Justified.

59. A Aesign orgenisation im developing countries is very of'tea
mhmm.wﬁmMmWMnnmmp
«wpmwmmmw:ummea
sinflay Sobs in inAmirialised coustries. T8 18 alse st
gmerally reslised $iab in develeping comtvies the consultants
have te work suder oerteis limitetions. Thay bave te hse Sheir
work on sosnty dmbe snd esewy out multiple stedies oo vwricve
mgﬁowmmﬁummﬁdim“wmo.
Dasturco 's superience bas shown that, besices the p.at englnesr-




i proper, considerable mdaitionsl woik haa to be done, of'ten
startirg from serrien, fu osther wr ees puch ae deveicpmnt of
infrestiucture imci fties (weter, nover, vrangport ete), investi-
#atlous on ruv materials, planning I manpowar, recruitwent and
tralring pronremmes. developme.t of feeder industries ete. - all
a3 part of a esingle proiect,

60. In the fle'd o! rew materiais, the scope of sarsice gete
extonded to datslling the type and naturs of prospecting work N
mining methods anu cevelopment - al) for the purpose of evelus=
ting the notertial rav material ressurocs to suatesin the plant
orereticne over a jerind of Ltime. During such 1avestigat iong,
not infrequently, altermnative surce of raw msateriels have to be
studied, which in the case of countries depebding on iaported
rev mterials way be on a giobel bagis, The dsta available on
ray materials is often soc soenty that the oconsultants hMve to
arrenge for slstorate testing and bemefigiatien progreames to
ascertain the quality of the ore and its suitability for an
appropriate process.

61, Though the consultaucy organisstion as an independent
agency 1is not involved iu the design and msaufsoture of equipe
ment, it i3 often called upon to assist local equipment manu-
{xeturers in devsloping countries. Mosi of the equipment manu-
facturing units in tbe developing countries bave been set up with
foreign Imowehow. They do not have the design expertise and
porsonnel) to prepare dosign dravinga for the msaufseture. BEven
where the desijn documentation hms been obtained from foreign
souroes, certsin modifications and detailing need to be carried
out to adapt it to loonl conditims. Dntil such time as the
equipmsent sanufacturers develop thair own design department, the
congultante have to ssaist thea by providing the basic equipment
paremeters for detelled design. The rendering of these services
beyond the lime of normal design and mginesering services on a
project nmecessarily requires s larger organisatiom.




63. A full-fledged design snd enginueriny orgenizatlon
providing coxprehensive services for a large integrated stecl
plant would nsed & minimum siaff of sbout 300 to 400; whersas
a smaller one with only the cose group may have & strength of
even less than a bundred. It {s not unusual for desigr organ-
igations - aven large ones - to have regular arrangement with
other spesialist oryanisations or individusl experts whose
services could be drswn upon as and when requirel. For ingtance,
sarket research, geclogical investigstionas, mining development,
soll investigetions, plant transport requirements sto, may be
entrusted to outside agenciss. Howevar, the scope for farming
out muy be limited in many developing countries owing to the
1ack of appropriste sgencies and 1t may also pose problems of
coordination.

VAL GROANZ\VION STRUCTURE

83. B cesign organisation ls essemtially e regult-oriented
suiti~disciplinary team and therefore, its crginisgation structure
should reflect its functicnal cbarscter, rether than line
relationships. Thoigh both the vertiocal eand horisontal types
of structures have their sdvan‘ages and disadvantages in
particular situations, the horiscntal forn of organisation ie
endoved with the flexidbility needed by & design organisation to
inject nev blood at sny level &s raquired, without being tisd
down by 1ine relationships. This alzo exposes the individusl
meaber of the omnhttioa to ohsllenging wrk and incresses his
growvth potential and recognition on the job, without the
restrioticos ssscoisted with hierarchieal relationshine.

64. Dasturce has fourd \hs horisontal structure well mited to
the functions) requiremests of its consuliancy services, & it
also permits greater flexibility of eperstioms for tha parsllel
and officient m-munmmorwmmrm
assigaents without affecting the organigation siructure. This
hag sloo snabled the affective wea of the taak-force concept for




et weio oty tact e e regrouping of personnel depend-
in; cn the nnewre o Ve *agk, wder moprojec! sanager on

JUEC peot A, oweste the line relatloaships do exist, but
mly 1 the wawert rasdrod for pu poses of adaialstmtion and

ET IR R

tunctiorsd ovpre.raticng

Sy A Toricw! fupctioeal organisation structure for e
aua/1argy 2’ e aaigu and eni;insering organigation geared to
nroviae inteirnted 1oivicsa for steal and wetollurgi oal projects
1a shown i Figurs *. ‘Yovevar, ln a creative professional aoti-
vity 1ike design end enginesring, it is the technical leadership
and the calibre ard compaterce of the psrsonnel (their treiaing,
experisnce, carabilities, and meeifio qualificstions), more taan
the mere size of the orgenisstion, which ensures that a projest
will be carrled sub eucoessfuily -ad socoomioally. In faet,
thess are the very facters that weigh with the users of design and
enginesring services.

Yalla,. JFSKULTMEN: AND THAINING

8%, 3Jelsctive recruitment of per ommel, partioulsrly for senior
pocitions of responsibility, i twportanst in any argenimtiva,
but. 1% 16 doubiy so in a design snd enginesring organisation,
wiose ouly stock it trade is the expertise sud specialised
sngineering services it ot!‘ou‘. In the eerly steges of develop-
ment, 1t 18 often difficult to atirect talented persomnsl to the
new orgenigation. At thie stege, it 1e lergely the vision of the
mon heading the orgenisation, the lesdership they provide to the
teahnical community, end their ability $o soavines like-ninded
rsople ia the enginesring profession adout the soundness of the
new venburs that will sttract the ¥ight dype of people, rather
then the best of recruitsent precedures snd finanoial indwoesents.
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67.  Onoe o start is made with n ssali core of competent
persorn-l, rediultment nas o procsed st all Yavels « juntor
pearsounel tor further Lrairing on the job, senior personnel for
drection and migdle-Jevol empleyton tor carrving out the bulk
of the work. (n mist develoning countries, dus to the shortage
uf techntoad minnover, yrest d1°ficulty is experienced in the
rooruitment of versonnael to fti] the miadle level. As this tier
conctitutes 8 ritul sector of the design and engineering organ-
imeticn, it wuld te advisable Lo rveruit and trmin promising
young wen who covlc sssume responeibilities st this level ag
early as possibla. 4As regards the mix or composition of
personnel, it yould be necsssary to etrike a telance between
technical capebility anc experierce at various levels, namely

1) operating perronnel with long steel-plant experience at the
shop level or In the engineering department; ii) design staff
vith expariencs in industry or pooject work; 111) oonstruction

sngineera vith erperience of plant instsllation; iv) greduate
engineerrs - (resh from college or with short expsrience of
industry; v} ‘ndvetris] ecoruriets and finmnoial annlysta with
industrial and project experience; and vi) supporting steff of
dreughtemen, techniciens,and other service personnal.

68. It is Interesting to note that, right from its inoception,
Dasturco has been completely manned by ITndian personnel without
any aasistance from foreipn agencies and experts for organising
and developing it. It ie not that Dasturco is opposed to any
foreign collasboration as suchj nor is it intended to minimise
the importent role of foreign organigstions im the trensfer of
technology to developing countries and in huil@iag steal planta,
In Dasturco's oﬁu, foreign collaboretion was not necessary,
bevause it had the sdvantage of havine smonget its personael
Indion experts with training and expsrience of steel plant ‘
design, enginesring and operation in USA, UK, Germsny, USSR etc, *
who are faxiliar with the technologies of all these countries. ‘
The existence of this internal expertise was of immense uge in
the adaptstion of technology to Indian conditicns on foreign
aided projects, Tiae firm wes alsc eble to generete new expertise
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vithin its own organisation and build up e valuable reservoir
of skills end experience. Thus the pace of technology transfer
wis sccelerated and technology readily absorbed without recourse
to any foreign ocollaboration.

69. Though professional development is largely individual
responsibility, there are many vays in whioh & desiyn organize-~
tion oan promote it among its employees. fngineers need to be
sncouraged tc join professional enginaering organizations, to
prepare technicsl phpers in their specialised fields,and to
participate in technical mestings and seminars in indis as wall
as in otber countries. Where feasible, they should also sttend
short refresher courses on specific topics which would bring thes
up-to-date with the deveiopments. Periodically they mey visit
advanced oountries for plant visits and digoussions in order to
obtain first-hand knowledge of modern developments.,

90. A design orgsnisation should be well-informed and alive to
the technological developments teking place slsevhere. This
gerves to reinforce the need for a vell-organised technical
4nformation service or data bank on & national or industry basis.
In most developing countries, technical/industrial services are
st present either pon-existent or at an inciplent atage. In
indds, vhere 8 heginning has bsen made, post of the informatiom

' |s ot readily accessible, and 's available only ot the insti-
tutional lavel. By virtue of pasturco's close contacts with
other professional organimtions and technical personnel working
in the motallurgioal field both in Indis &nd abroad, its englneers
heve resdy tccess to the latest {nformetion and keep themselves
sbreast of technological advances. This informstion is supple-
mented by the company's owa 1ibtrary and doqumentation divisien
and other sources of inferwation.




1X, SINGLE-INDUSTEY BASED O% MULTL-INB.JIRY BAIER? r

71. A question that naturally sarises is whether the desigh
organisations in s developisg country should be single-industry
besed sr multi-induatry basod. The s!ngle-industry organisation
is geared to provide tha entire range of specielised servioes
required by one inaustry only - such s iron and stee] or steel
products, or & group of rslated industries such as alloy and
special steels, ferro-alloys,minersl development and ore
benelictation, pelletisation and direct reduction eto. Mh
this funotional specialisation 1a desirable at a certmin stage
of industrial and technological development, in the conditions
obtaining in most developing countries too narrowv a specialie-
ation may lead to under-utilisation of ascarce technical skilla
and may result in uneconomic wﬂlng.(w)

72, Initially, in devaloping countries, the design organisation
starte a8 8 gingle~industry ormiutiou or aimply as a servioe
such as oivil sugineering or archilectural work, in whilch it
builds up its expertise. However, as industrialization progreasern,
2 country does not merely duplicats its existing industries, but
moves into & vider range of industriea. Many of these new -
industries are design-intensive, but s other specialimed consulte
ancy services are not available, greater destnde arok'nl&o on the
sxisting oonsultanay organisation - onoe it has reached a certain
sime and establimhed its reputation. It should be possible to ‘
provide thess services as in many industries the work can be
handled by the existing multi-dimeiplinery staff of the deaign
organisation, supplesented by a fev specislists to tackle the
_ specifie requiresents of each im\utry Such divmiﬂ.ution
would alpo lead to greater utilisstion of the pormml and
assist the organisation to tide over lean periods. Aﬁnr
vhile, however, with the setting up of consultancy or;miut.iona
for other industries, soms of the demand for services would taper
off, and the organisation mey revert to its main field of

activity.

i




7S. Moreover, an 8dditional diffjoulty feoed by oconsuitancy
erganisations in developing countries is their inmability to
#esort to 'hiring and firing' of personne!, dapsnding on the
work lead, either aue to the lo ' lawe or bscuuse the speciale
ised skills developed through training would then be lost to Lhe
organisation. As s result, st all tiwes, the gonpultanay organ-
igations wvill have to carry on their rolle a oertain nusber of
tsarplus ' persomel. This reinfaroes the need for sustained
flow of work to the design organisation. As steel plant design
snd engineering jobs come onos in a while in wost, developing
cowntries, 1t would be prudent aleo to reesln diversiiied to a
eortain extent. This is the case even in deveiopsd countriss
vhere the consuitanoy organisations can no longer afford to
omtinue to specialise in one industry only.

Lo DATIONAL OR REGTORAL QRGANIZATION?
¥4, T guestion of work load and sise is also iinked to the

possibilities of sateblishing regional design and angineering
orgenisstions in certala geographioal arsss. from the point of
view of affective manigement, it would be perhaps sdvantageous
i’ suech an orgmipaticn is single-industry based, but vhere
conditions demend, it may also serve other allied industries.

In regions where the countries are faced vith common problams of
steel developwsat and the individual oountry'c resources are not:
adecuate to support a natlonel -design sad engineering organisation,
eollective effort in the form of a reglonal organi-stion may be
the Dest engwes, Such organisations bave greater chanoes of
eusoess in hosbgenous geographical regions like Latin Aseries,
the Ared sowtries, and the Africen countries, whers & certain
Mdrirmm:mmmmmumm
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the countries of e rv lon i +va 1 Ja coaljerable progresa
towards sectoral iidust ia'  opeiution. In the Arab countriss,
agsncies like the Industrial *vel ;qment “ent.e lor Arabk 3Jtates,
tne Megnreb ‘entr. lor ‘ndust-ial ludier spounsored by UNTDO, and
other fgencins have donut use [ work in uringing abuut reglonal
{ndustrial integratios. In %< ~ler, the ‘ast African Community
{Kenva, Uganda and the .nite: nepublic o Tanzania), the ocommon
Afro-Malagasy Orgnilzation (. AM), and other budiss tre working
towards joini cevelopment of industrial units and markets in
the region with UN ssaiatanc .  In Wesl Aeia, a suo-regiomal
group exists, namely the Hegional iooperation Devel-pment (RCD),
comprising Iran, Pakistan and Turkey. In Jouin East Asia,too,
regional/sub-regional design and sngineering organizations may
be feasibls, if FCAFE and the Asian I[ndustriai Deveiopment
Gouncil (AIDG) take initiative in this direction.

76, In this connestion, it 1» interesting to note the various
techno-wooncmic probiems wihlch maks it digfiovlt to establish
viable large-scale steel industries in many of the developing
countries of the regioc, mentioned by the Segond Asien Conference
of Industrialisation (sponsored by ECAFE snd UNIDO snd held in

Tokyo in January 1970)1

1) the amaliness uf the dosestic markets and of the
increasnt of growth ir stesl demand 1in individual

developing countries;

11) the insuffioiency of indigenous raw saterials for
crude steel production;

114) the lack of adequate fimancial resources for capital
investasnt in machinery and eguipsent, particularly
as regards the forelign exchange component §

1v) a shortage of techniocal know-hov and sanagerial
akill;

v) the lack of es on;-itl infreatructure ~ powver,
. transport eto.l1?

These observations hav: alac relsvance to other daveloping
oountries of Africa and West Asia, vhich are also tacing similar
problems. At the stme time, there 18 a growing demand for steel




in smalijer countries of tha develoning reglons, which cannot be

ignored. A pomaiblse soluiion, vhich the conference has strongly
endorsed, is the eptablimshment of stesl piants (irntegrited, semi-~
integrated and winl) on a reginusl/sub-regional baais.

77. The problems llike=lv to be en-ountered in such regional
steel development progctammes, ariaing out of the ajversity of
national policies on investment, the nature and scops of agree-
ments, oustoms ard tariif reguiations stc, nesd to be tackled and
the govemments ocacerncd should vi gorously putsue the conoept
of regional coopsration for the sound deveicpment of the steel
industry. The prissry reason fo. the regional ocooperatinn is
tha autusl benefits obtainabls through larger markets, economies
of scale, and specialisation in product-six Lo schieve maximun
afficiency and productivity. As a corollary, it would also be
advantageous for the guccessful implementation ot these regional
stesl projects to develop design and enginosring organisations
on & regional »nr sub-regional besis, where conditions perait.

78, The similarity of oonditions in developing countries and
the common orientation of problams alao indicste the possi-
bilities of the sharing and/or tremsplantition of the experiences
of one developing country to ancther., It would lead to a better
utilisation of techniocal manpover rsacurces and infrastructire
factlities such as research and asvelopment, technical and
vocational tyaining eto. if tho desigu and snginsering services
vere pooled and developed to serve the requirements of the
region. It snoild be borne in mind, however, that the techno-
logloal nesds of doveloping countries within the region mey
differ depending on their specific resource endouments and soclo-
oounoud.o m&lﬁﬁm;. This bread limitation epars, there are

vast arens ul:m the pmhlm of tochnelogy knd its tppllutioa/mdi-
fication are da&hr

9!. ‘!hl sﬁpo taken by the indotss Qroup mnm, mm,

, Bqeador, and Pare) Se istegrete ths technulogioal. ffort

mm m;mwmmﬁwf




(May 1969) may be olted as an example of regional cooperstion
vhich has great votential for further integration. The prograame
envisages, &3 part cf the overall induatrial devel opment strategy
of the sub-reglon, the muccuragsaent of local conaultancy firm,
preference to the technology of the sub-region, the eliminatinn
of restriotive clauses in licences for transfer of technology,
and the establishment of centres of investigation and development
for advising medium and mall industries. These wnasures sy

in course of time provide the basis fir the establistment of a
regional design organisation.

80. The creation and development of looal design and engineer-
ing organigations will facilitate the adaptation and absorpt ion
of foreign technology and minimige che dependence of the develop-
ing countries on foreign sources for know-bow as well as reduce
the cost of technology transfer through imported technology and
services. There need be, however, no confliot between the growth
of local design organisations and the internationel flow of
technologicel know=how. There are many aituations in developing
countries where local design crganizations and large international
organizations can supplement cech other's efferts and ocooparate
on assimnments in a particulsr country or group of countriss.
This is particularly true of those developing countries vhich do
not have well-develomed design organizations.

81, On the long-term basis, however, it would be to the
advantage of the developing countries vo ret up local/regicnal
design and engineering organisations and uttiise them to the
msximun on their metallurgical and other developmental projects.
They should actively encourege the grewth of the indigenous
design snd engineering organizations as a matter of national
policy and import know~how and related engineering wervices only
uﬁerw absolutely necessary for the development of the techno-
logioal and industrial structure of the oountry,
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