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SÜWIARY 

Thia papar t>cle M Uh th» growth and experience of 
M.N. Ûtntur *n<1 Coapai^ Private United (Deattirao) - India's 
first »te*! pi«* design and Mgiieerins. orgmnt.ae.tlon - and 
•»»inn« th» applicability of th* Tniltn expelen«« to other 
developing pountrî«a/r>glona.    Iron and ateel Industry oooupla« 
high priority In the development plana of many der»loping 
countries.    However, as the manors invest»««*» required ara 
beyond the financial and technical resource« of *any developing 
countries, their steel dewlop»u progra*»* depend In mm 
case a on foreign aid. V 

t)fpari»no» haa ehovn that tha construction of steel 
plant, with foreign aid haa not autoaatiaally generated looal 
design capability.   While it would therefor» be advantag»«» 
to oréate a nucleus of looal design capacity, not all developin. 
oountriea my have the condition» n»oe»»ary to sat up lai« 
ataal industrias required to eustain fuU-fledgod design 
c.ganiaationB.    This would eaphaaiii» tha need for greater 
ragionai afforta for both »teal developmnt and desini 
•ervloe». * 

India today ha« attained war self-auffirtlanoy in th« 
•tMl plant d»»ign and engineering.   The papar traces to« 
«*»lopaisnt of Daaturoo and review» it» contribution to 
JAOg-t»» planning of «tael developaant and it» work aa 
raUinar con»ult«nt» to the Oov«raw«t of Indi* on the develop» 
awnt of steal industry.   Th» pattarr ïf deve low» nt of th» 
organisation fro« a »teff oí two to about WO Ï» outlined 
In the context of the wide range of sarrios a offered mod 
î^ ÜTÍ!f M*tf*»ts bandied»   Iti role in spearheading the 
lntroduotion into the country of mm technologie» »ad 
•oderò technique* of project «tanageaent and control, and In 
the transfer of technology fro« looal research institution* 
to Industry is dteouaaed.    The work of the orgenisation and 
Í? ^'•*M

j
ro'**,si**y» DMtar Ingineering International QsbH, 

ÍTÜÍÍ«' J? "Ü!91 *Uxmit* la «**•»• 0»T»lopla« countries 
ÍaA»i«,.HLddle last, Afrioe.eto. i» reviewed. 

HI« A*?1*1 orf|n1,,ltl0« o*nnot be set up or transplanted 
ltt» « fwtory, with foreign »id.   The nao lau» of th» design 

opportunltia» to dollop urtdar competent leadership.   Will» 1* 

mm 
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is oon.ii.wrt diffidi to ,-ìf, tn,   '^- ...chno-nconoml. 
1<att' fo* **tablUh<nr' an Indignons a»«-1   nlmt fistln 
;ÍÍntJiiÍ«m,  .oe* of tn* ».le  .ini«* rr.qirir.««.»   ^  be,n 
indicated • 

Th* si« • •* type of ^«T" organetto» uoul-1 d*t*nd 
nrtwil    on th, rang, »f servie » *nA the vol.«*. -f work.    In 
«Litri*, where on!/ on« or too  alanti tra «"^^>  a 

Xûl-fltd^d design organisation »ay not » J»"f¡j£    "^^ 
dMlcn crSnLatlon. in dewlnptnp countrl*. have <**•»>» 
^oX cfrUln additional «ervlces beyond the      - jf «""»l 

lnfra-.traetiire dewlo^nt, rav.s*terUl ^"^¿"^j- 
«MliUtiM In equips»:* Ja»ig« •*«•    Thli *°fd ^"tTlX 

nuab*r of «surplus' poroonnsl on the staff, as   a^ing *"° 
¡Mr?*»«  on a  1ofc-to~1ob bt.1. cannot  be resorted to as in 
2ÏÏL*"iA    / full-fl.dg.d steal Plant djjlgn «Jjl- 
ÎÎTvould noed « »Ini«» staff of .boot SOO to 400, whereas 
..aller oos« with only the cow» group law torn loo. 

In Tí.» of the fact that » design organisation i. 

...eatially iWt-ortsnUd •jf^-""-£ iXble^cause 
horltontsJ. organisation structure »y oe »ore "*"•"*•      . 
U«rX fréter flexibility of operations, i^lot» of 
£/2*od ¿toth. organisation at ali lewla\^;;?*       hie5íll 
«LS^ties for irrovth of ptrtoontl, cospared to hierarcnioal 

•t a.U lewis is e*pha.i**d. 

The pro. and so» of single-industry *ad ^"T
1
"**}^ 

•Xlom »T* d-tirable at a o**-*U stag. «^J^Sfj, 
MM dlweif iaatioa of aeti«itte. would be •**»*•§•**J• 

^hnloal and »»nagirl.1 .WJ1»,*»* ******trae*«" *^fî"*" 

«I Hit «*M0l*X *»*•*• 

wpoj^snt «iti»^»jfjjtMM^f1 ****«*«•"*» 

.     ' •.•".-.-¿Alf.    ^A-ííg^Srt    f íA^rpXl-rK-...--''-^-.^',- '". ^í::r 

^a—p^aaiM-BriaMMaatMaMtaaaBBMHMiiMMMaaHHMeMMi 
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FRKFACS 

Tb« papar la presentad In two parta.    Part I if • oaoe 

study.    It daals apaoii'ically with the growth and «parlano« 

of H.H. Daatur ana Goapuny Privât» Liait «à (Qaaturoo) - 

Indi«'* first iteel plant deftign and engineering orgtaisatfem. 

Pari B axasdnea tbe applicability of tola eiperienoe 

to other developing oountriea or ragion».     It need« to be 

appreciated, however, that thi» experience in typically Indi« 

getting nay not be fully applicable to all daw«loping 

oovntriea, dna to tha widely varying oondltlena obtaining 

in thaa.   Moreover, not all devaloping ootaitrie» «ill have 

larga ateel induatriei capable of aintaining daaign and 

engineering organisations.    in auoh oirauaeteaeaf, it «ay 

bava greater relevanoe to regional «ooooatic groupings that 

My aabark on ataal developaent on a ragionai basii. 

1.       Matallurgieal iadaatries, perUeularlj *»» •* a**»*» 
oooupy high priority in th» developMat plana of Ml? developing 

oountriaa,   Thay ara regarded ea essential far «uttinad 

aooBoalc growth and far th« transformation of beokwtrd ag*«rlsa 

econeadea lato aedara developed eomcaiee.   HfrtMvtr, IK tha 

Jjspleeentation of tb» prograaaa of steel development, thara 

ara »any initial lapediaaate to fee reoJroned with, tran «hati 

natural aadovaaata and raw amterlalv resource« a* be available 

within tb» ootetry.   Th* aoct difficult of ta»e* M« in tba 

field» of fiaaaoa, plant and equips«* aaaufaotuw t§ wall c* 

design and engineering eei-rloe». 

,Ä; 

_fä /J 
' -.i'ffifVk 
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2.       The aeaelve lmraatMnta rwuirod for the Installation of 

larga etael plant« *t* beyond the Hrnncial   roeo'iro«« of many 

drrtlopin? countries end,thur*for»>, thel.r etael drwlopnent 

progra»ee depnnd ir «uny t«a«f on foreign aid.    Aleo, in «cat 

detaloplng eountrlae locil d«giffi *nd engineering «arrio»« 

are aot aveilPbt«.    An adequate bane for the mnufactur« of 

plant ana équipant doae not exlit and rellano» ha» to be 

plaoed ?a laporta to »»at the requlreaent« of the prenota. 

Mura ofUi. than not,  forai «jn suppliers ci' cquliaent also of far 

deeign and engii»»ring »ervioes to ¡iat up new plant«.    In auch 

ease«, the tendency on the part of the adminiatrative «et-up 

in the developing eountriee i« to enter Into eo-called turn-key 

arranfaaent«, ipsoially when they are backed by foreign 

or«dita tlad to auch project«. 

8.       In the conree of tha neit decada, àeveloping countrla« 

my hare to lavait an eetiamtad # 20 billion (Inoludiag 

lovaetaant on iafra-etrttcture developaant) on aatalluríioal 

industria« «^   Apart fro» the overall loraataaat require««*«, 

tea quaetion to be facad la, hon auch of tM« lnwitaent will 

bo in loeal «urreney and what will be ita forai«» ewhanga 

ooaponent.   The forale« eachanf« ooaçànant oaad« to be reduoed 

to tha tfnlnua, particularly bsaiuaa foreign aid flow« «r« 

drying vai and beeoadng •»*• »BO •«• eoatljr, and the bal*«* 

of payment position difficult. 

4.      tor***«* ** *•» *wtliflnt —utí*— a** their» %*•* 
Mm ««strwtion of ateel plant* by outeid« agenoiee hai 

not MtomU*M$ 0mwià*4 lessi «MMty %© dtf If» «*« *OM 
mm fftMteV parUa«larl|r bátanse tha ia***s*t of than 

taajMU« Is »«eatÄUy a*cj«tt4*i«4 Mai late* a**i*i*l 

ptrtpêaiflw.   Tha» 1* lae* etfaeUTa tmmiœ et üaMww 

•ne! iiimiiiiiiiitl'#r tip'ÉÉiitliffìi <riimi* ffl*"*- **>«* 
aaâ ff fne "^*—rrtìnr nrr* it-tfl*ff^''*r ^ *fcflh P^*nt» '•P*   w*    ^^e^F TP"^e^WàP3^fT|f#"^p5 ^«ÄP»»^^we«jaa^e|, eji MJ. pum^a^By f 

•    n* -•   ..•*.-'-"!• ,V,*tw»:V';Ä'"'*„r . *   '• -      *       « 
1     "f ^   '^O^-^   sl ^ % ^    "*°  í^   - ' î        ' 

aaaaMkaMaaaMaaHaMIBIaMHlgHMalBl 



country remain« ••«#tjti*j 1» «l th« *e»e poirt vhp¡e it 

«tart od -  «o meli ao that problaaa ari««  enn in i tinning 

and maintenance of th# plant v.d oDtlauj* Hill latían oí 

eat ab Hartad oapaoity.     For,  au-h pi r.t« are ;r   t*s. uafira 

of foreign tra/mpiant-a and do aot take  ort*nlr  rrota iß tha 

»oil «her* they *r» iocatad. 

5.        On the other hand,   with tha aatablla'Ji«nt of loo«! 

daalgrt and «nginaering crganlgationa,  taohnlcrvl tetow-hov 

and axparienoe oan be continually built up.    They can take 

full advantage of the technological adran co» el«©vb*r«, 

ahooae tha »oat appropriât« prooaaaea, *r.d adapt the» to 

auit tha «pacific raquirajaanta of project3 and tha national 

conditiona, raw naterial», ana looationnl f*ator« iti tb« 

country.    Thay o»n balp in bringing »bout ap««dy and aoxurai 

utilisation of indiganou« ratwroh and dairelopisant «fforta 

aad «upplaaent tha«.    Thay o»n alvo wslot In the «volution 

and davalopawjnt of national standar da,  «pacification«, and 

ooda« ef praotioa. 

I.       As and whan a country or ragion «ertsarka en a larga 

ataal programa, it would be advaatag«oua to ©reate • nucl«u« 

of daaign and «nginaering capaoity, which ahould be Q1Oí*#3J 

aaaooiatad vith tha fortign aganoy fiat »tight be enga^r« on 

tha projaot.   Tha know-bow, aldilà, and experience thus 

gaina« would ba uaafuJ not only for tha auocasaful <>p#ration 

of tha plant, but algo for ita futura axperaion.    In tha 

oaaa of largar count ri ««/ragiona, uhar« condition« p«ndt 

tha laatallatlon of a atnabar of now «t«#l plants (intagxataA, 

oaai-integratwd or alai), tba existing nuoleua any ba 

atraBgtn«iw4 ao that it mar ««SUM greatar raspoutildHtl«« 

for thair daaign and anginaarlng.   It ahould o« notad, how»twr, 

tfaat tha tlaa-lag batwaan th» ooaatruatien of the pituita 

MT ba long.   In auoh oasee, tha dacig« e?#tai»«tion »ay ba 

faoad with th« prohlea of findint adäquate work to auottia 

it, which atr naoaaaitat« diTerai flirti on of iti «or*l<*9 

to oatar to othar alllad induatrtUa. 



?.       Koi«?«?,  it fts,T not t-e faaaibla to «et up Wîh * d»aign 

organisation wnd«r ail  »itiUion*,  a. ¡«any nountrl«) My not 

have tb« oondltlon» n#»o»e«i»ry tc  so« up lare« at«»" lnduatrl«». 

It otada to b<* atraaead thai, of th« 100 countries of th» 

dataloping world. ?.*«* than ofMi-fourth t^Jay have th« population, 

rtiour««!, and lnfra-ttruoture for «otting up large «t««l 

industri««.    Of th«»«, parhaps only » down could «attain a 

full-tt«d«»â dosign organieattcm.    Thl« would l*ply that «any of 

th« wallar eountrl«* oauld benafit *»•• fron «teal d^alopawnt 

prograaM« and d»iign organiiationa planned on a ragionai b«el«. 

6.       In India»   for hiaturioal reasons, th» d«r»lopa«nt of 

éttign organi «atien« i a ••»•ntlaily • poat-ind«pend«no« 

^wnoMRvn.    B»ffore in tendono«, Indian «ngioooring had 

Httl« «oop«, aa th« ©»ontry'a «-.ginocring t»r* wa* h*ndl«d 

by foreign fin«.   Slao« indtpandor.o«, undar th» iapotu« of 

th« Fiv» Y«ar Plana, Indian aonaoltanoy fire« oaa« to be 

«atibliahad «nd found opportvsnitiee to grow. 

t,      Ba th« «Ally y*ar» afta: ind*p«nd»BO«, hovovar, th« 

grovth of %m dati** and engineering tartiw vaa inhibited 

by two * 3»r ftwftw».   Fir*t, th*« «*• •*» pr«J*H<» *§*!»•* 
and ]*«* of «n»M4aftoo in Indian »ngin»»rin« «apÄrti»», *»iU 

foralgn «ngin««ring wat anoourag«^ »«4 «*f«*ly «•!•««»*• 

S«oand, th» «*eettrt*«B«at fi*«n vas uaaTan, the*** tarioa« 

OoraraMnt •»•«*«%•»•<*> had o¿l«d for «triait« ?oUelw to 

proaot« Indian •«•••î.ttaoy »»iffioa» »ad th« Q**«w»«it ltoolf 

«M ooa»itt*A to m policy of «a«lf«*«aiano« '     I» th» «arty 

»tag*», WUl^fOWimwÄt *»d indwtlT pi»f«rrf \ to raly on th« 

»uy »«ailabiUvy «f fenica a«f<iM»arii»C •Wfio»» Utóf4 to 
fowl* aid» «m tJMi«-tB«M.«PBl«i *N «tjto^rtM 
MWiftt *•*• «vailâbl«.   Thia «*#»• of »f*«iw lad » 
«I«*«** OT «To.«*** * *•*«* *» *»» «i*-fUtl««i   «I» »»«I*, 

•man 



_   H   - 

the inevitable sdjaotiw for «rpoit Is foreign-, «o It lg not 

surprising that th» ordinary oititen has th« iiipreBsion that 

the Indiun «xpert in t rare bird tnd«ed". 

ft«ar «elf-flufilelancy in steel plant oonsv^tanoy servio*« 
10. Today,  Indi« bas attained near eelf-auffioiency In th« 

field of deaig» and engineering of iron «od steal plants. 

Thar« ara two indigenous orftaniaationa offering ooaprebensive 

eervioe» and with wide experience in the flald, rijaely 

H.N. Dastur and Coapany (Daeturoo) established in 1*55 and 

th« Central Sngineering and Daalgn Bureau (CBDB) of Hindustan 

Steal United established in 1959.    Indian brane'iaa end 

subsidiaries ol foreign fina and also equipaeat suppliers 

offer consultancy services in respect of their équipaient.Í3) 

India thus provide« a good exaaple of e developing oountrjr 

which has not only establiahed the nuolei of aetallurgioal 

know-how, but aleo well-developed design and engineering 

services, researeh Institutions etc. 

11. DAsturoo's esse aaply deexmstrateo hen» an indigenous 

organisation can help oatalyse o«ff«lopa*nt to tèe stag« of 

•elf-sufficiency, when it receive« the ene«wagaa««t of 

enlightened national leadership.   Thougn Indi« had over 

40 years' experience of st«<°.l»«king, there was not a single 

indigenous design organisation offering comprehensive 

engineering services until Daatureo was established in 1»5. 

This also provided the lapetua to the formation in the 

country of a nuaber of other design organisation« in 

different fields.   This in turn was responsible for the 

creation ot the indigenous teohnologieaj base for the 

dev«lopaent of varióos industria« beside« iron and «teal, 

suoh M ferro-alloy«, oeaent, power, petrochemicals, 

fertilisers and ohenioals, atonic fuels ote. 

^^„•w*,^.,      ..'   ,*„.,  _^J-é'*       "      i.    s.'li^iî-Jfiïi. 
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páRT A t o*3* mm 

j|.    FCÖ!t>IHG OF QAaTCTiSO 

|oed and "»erg? 

1?.     ?h« planned dersleprofini puraurd ejr India sines the 

earlj fifties »lid the pivotal roln &sfti|taad tû tìm et««»? 

lndaat./ afforrled an unique opportunity for tlw» develnpswat 

of indigenous expertisa lu steel plant design and engineering. 

The oballeng« eau« when work was started on the three new 

integrated steel plants In the publia sector, which ware 

being aat up (195&-1Ô80) with foreign aselataMs.'       With 

the experience of tha "tied aid« on thoae projects, th* 

aotemneot of India realised tbat,giten the lar«e and 
long-ten plane f^r the dareiopawnt of the eteel industry 

and the need for conserving foreign exchange resource«,  it 

trae Mrtessery to develop Indigenous «xpeitlse to the 

pese iole extent« 

f^asMtiaitar and sneourtaossmt 

18.     At this tin*, Dr M.N. Oaetur - who bad Ms initial 

engineering edttsation la India and steal plant sxpevlenoe 

with Tita Iron k tteel Coapany (16S&-1ÌIS) - **• working 

»Ita WmefT ft Miller, a U.S.-fini ©f eeainltinf englneew. 

after ©enBj*ti»f (in SMt) poet-gradwte wtváiM at M.I.Î. 

In 1*64 he visited India on behalf of his fin, en an 

aMl*ns0ftt fron the U.S« T***»t«sl OoeoeT«tica Müaiwi» to 

adrise +*m mm snd Steel Works on it« expamion 
progresas.   He IttA oooaslAn to snet at Delhi officials ef 

the mvmmk ** Silt» Mb interested W* I» iMdU'i «M4 
for a* iail*at»«a ooftsnltatssy «rt*ai»alii« vHieh oould 

aaaisfe in tea *•»*•**»<à- limwAé «inni ì uteiswinli 
rf^Vi .. '  Vir  »  tt. * '       ' -    * 



hoa¡8 in «ítí-ly  Ws!     -   »fit up » nt«oJ plant design organiaation, 

fkw« afcaeJ  plnnt am«*i»ne* win alrea'tj1  «vallabio in ta« oottntry 

vhioh nsadwd  'f< be 'm-pwrl/ ohaniwl!d«c» ami tha available 

nng lofiarl.tg tal««/*. vwMeü into * ttuve.     Thus  the  *lr*t  Iodi «O 

otml plant daelgn sri.-. •mgiroarlng organisation, M.Ä. Daatur * 

Company Priv**»  UmiUid, cana to b« »iif.abliirhed i» 1Î55, 

14.      Th# fiTMt thr<w» now int«gr»rt»d ateal pianti, in ih» pabilo 

factor at ft>urkala, :1hllai, PM Uurgipur vara   onatruotad «ora 

er laea OR a tcrn-kur bnrii with Carman, Soria!, and British 

aid respectively.    Howe»«?, ander tha ioepíríag laadarahlp 

of Priae Miuiater Nehru who had grant faitb is Indian engineer«, 

there w«a general diaillualonaient ibout tha tied aid and a nev 

awareness In tba country about eelf-reliance In datigli and 

engineering.    Toa btüñata* OoandUse il»5fi) of tba Indian 

Parliament Í5) which exasslsad tha problMw of tha vhraa aav 

at aal plant» also eame oat strongly in fawtu* ut tba utilisa- 

tion of Indigenous ant;l>>aarlOf{ tal ant for Mi« daelgn of 

India's steal plants. 

19,      It was under the a a oirouamtanoee that ¡ftaataroo ballt up 

its organization to gear itaalf to the needa of ¿ha «tool 

indue try for deaign and engineering aarvioea*   Th» organi Mtloa 

atartad with only two persona, but «xpandad to • wall-taLt 

cf about 800 personnel within a period of Bin« yearn» 

XffWrporitton, QBd-SlBlJcll 

16.     Dentare© wan incorporated as a Priwta United Ooavaay 

ondar tha Indian Oompaniae lot in th« yae* 1985.   Capital ia 

fnoh Is not t Tory important factor for tha aattleg op and 

growtb of a ooneultaney organlaation.    Tim Initial paid-up 

ahara eapltal of tha ocnpany waa only about b 8 latte 

(approjdnately OS i 27,000) ana it van eobaeqaently incraaaad 

In etage« to h 6.77 lakh« (approdaately 03 4 »0,000) by 

ifdO.   Thar« haa baaa no inoreaee la tha paid-op oapltaX 

alnaa than.   Tha oabaeribaiw to tha capital includa saployaea 

of the eoapany AB mil «a friande and well-vlaherc. 



i?.      Th« sEhnr* s*j iU1   oí   Ita« tu roo lu c-nlr of nomina] 

•linifici fr'*  *ft +h« f.runrlrr of 11 a o non**; lotse,    Bsciàe* 

fhAr« c» 3Ît'"-ït   t."'   rf»0!**»rt' ni»    " r.t*""T   \v"nft  r" t Trwlnjis, 

Tb» ps"*5»nt  ««nu?»t nino»?r r>l" th* Roms-nn/  L» o-'*»r ft« 1,50 «ro^a 

tBS 4 2 ailUea'  which i# -»bout 22 tía*« th# r*ld-up ah*re 

<sap1t»T.    ?h« «••.+. Ir« rinaic'nf*    f lh<* liutpacçr'* drrelopaiarit 

progr**uw) h*a  :,».*•«, alv« fr".« th» 'n<*.ow*    firo*<<i ngr tt» 

acapaiy tiirou^h UolwLn«]. conauHarvy «arrio««. 

li,     Danturoo,  «-war Haan ît«  Inception,  tía» bn«n ft wholly 

iadapindant organi *etl<*rt wHb no finanr:!«! tie* with *»nu- 

ftatarara/tappliera of »^ulpBNnt in Todla or abroadi nor I» 

it a ^Aptl**1 organ!*»tlo« <r.m*a by fTov*rain»nt or privat« 

laduatrial groupa.   Tut* impendent »t«itw 1« atrietly 

•aintalaad, boemi«« 1be eeqpftny bailor»a that a deslfii and 

«OMttltanay orgaaiwUoa ahould hin o&jaiïtlirity una proper 

f*r*pMtlTt io §iva lapartUl »drioa to the o lienta without 

teiaf iafluoivwd by jr «aaur«B or tont 1 lot tn§ loyalttaa and 

tatoraat«.   Though itatuterlly eonatttwUd n> a privato 

Hatted Q<m$*t¥,  ita opérât lend &r* aor« aldo ta titea« of 

an la*jatrl*l oooparatlv« of «nglnaar« and Uoholslaiw, 

IS«     Oaattufoo oewwaaod itt oprati**» villi it« lamulquftrtor« 

la OaJLe**tft„ taw eaplUl «f tfavt Baat%l.   »**t tNftS* «*li* 

it mumm tÜ •fuhr of India ' for it« *«ll-s«tftfaUffe** 

•*«•£. agf «* i»«*?iag taá»««ri**, fi«fc «Oaonil rHo»M«i, 

i*f Wll «ajr»lop«4 lafï*-#tnaj%»»pa faolHtl««, »ro»lé«4 

^a*^*Ç •«^'•^^Rl^        «jp*^PF ja^HjB^^pjpa^^^f    ir»- ^F^P**'^ç^W|!S^"W'   w^pa^    4«#^P£Pl^PMF<aj|pJ^H,    ^^r•    «Pâ^W"a* 

i^bataiaatfaliMtlMi 
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offlo« '-»s» tn»  -''OIT.  fi'   «w* a/!«} lartt,   »«   i*   i?. t»w hub 

of tí'Is huge  lnd-.istr.»!  t*»'t.   *.«i(1«i-> i*lrt>. tii«   Urg^st 

city of  lid' s, 

I'O.       à.t went Jnnt-,-» «»artier,   Da s tu er > starila vi ¿h <:nly  two 

prison»,  ini*   gr«'Vt«]W «xT'ir.dac:  li.a «?r«'^h  in nrd*»r to 

prep*r«  Hsnlf  for »-he ohtllci'ujl'i»; ","<l" oí   3t*«l P'1-*"1   daaigtt 

ana •ngt»»riru[.     H wa» no doubt »n uphUl <•<»«*< H ti»» 

•tart,  f'il)  «f.   trials ar^ frvatrat U>«a - U*f'.T-s avarartaaa 

couM ba ir«fit«i  boti) in trilustre and gfwamnr"'.   »bout  tba 

adventicia of  Inalano-!« «n*»lna*rlnif.    •h»  p-Kt-'-n of 

áavalopeant consiiUd in th*>  59'action Inl.t'ally of a oora 

groop of axpartanxd senior t*rim'ff«l f-eruenm i dmvn froa 

tba industry, th*»n th« raarultwnt of Junior %nginsuring 

parsomwl for tha «Iddla ti«r asd traiuing them on th* jofc 

ami th* provision of «up wrtin* staff *f draftasen u:¿ atoar 

aarvlee parswml.    toi M a Uy, to «U mot autlati« «taff thi 

•tratigy of t.«»urenc« of ai ni au» two jears aianiojaetr- ««• 

adoptad.    It WH« neoaasary for a privoU-a»ot.or organiaatloa 

t& aasare Job aaourity for ita saw anfcrantfi, specially aa 

tha nsv vantar« w*s of th» Datura of pionaaring affort. 

In anticipation of Iodla's raqulramtati of ataal plant 

«aginaaring ««rvicss - and It« own rola IB It - th* ooapany 

aoa*»nead building up »arly it« oadraa rod vldanl** '•.ha 

ranga of «irrloa«, beyond tha actual oaada of tba Jobs on 

hand. 

*U     Ita», *• *n4 «kan nav J«** di<* •*tarl»li»o» tt» orgMaV 

«atlon vaa alraady la poaition with requisite partono*! tad 

aapacitv to aoo»pt tha «ngliwarii« ra«pw*JUiUttla«, without 

to#*iM to raaort to ad hoc raaruitaant.   Qtjallii*d angina*** 

wit* raqttiaita training in India and abroad <WC, USA, W**t 

Oaraany, USSR ata) ami «taal plant and inAwtt-Ul axperlaiwa 

raagia« fro» & yaar« to 20 yaara in capona ibi« ooaitioa» 

«af« raowitai.   Frash angiaaaring graduata« and draft*a«H 

vara raorultad and tralnad undar th« varie**» apaolaliDt 



group».    Ths  -f»<nî*«ticn •»"'9«.  d*ve!opei a  :"l*i1 i eadr-J for 

«up* frisi n>>  "oiuit.ruot'on  4"i;i  lunulas ton tm; a» well as a t9a.ii 

for  inipoTtior. a?' vm-.out*   )*•>!*?  or rueeh; r**ry- and «*quJt>»s)nt. 

Thin  bufM-tip of  th«   org?! .-i' /•<• Î 3D W»M  i.<s*ripd r; il   profr-TsartlY^ly, 

but i"lwa/B  a *t»o ihpnj • ;'' • ';-."   rirrent  raqnlr»írrita,   k>»«»plng 

In T1»W the  tttttüiftte obj «olirà  •*>*" provLriinp ??r>mp"9henaivi» 

MrrLfloi to tha atsal  ami aliud iníhistrlaa  in Mi* country. 

22»      The orvftlcthroiigh  ïri Daat UJVO'M consultancy work cams 

with the award if ofts-l^n arvi »nfin^rinjí oontrait f r the 

f»rro-B»ag«neaa pl*n4 <*•' th<; Tat,a  [ron «Tri 3te«I Sonpany at 

Joda, Crissa - which w«:* won in 1nt<.« manorial cunpatltlon with 

bidder* fro» USA,  PR,  Gerwunv, and J^pan.    Oasturco ^aa abl*  to 

dslivar a suooaaaful plant within » period of C4 aonths» eight 

Months &h«*<td of the contract »chedul«.    This consultancy job 

hslpad th« organisation to makn a «tart, and ih« core of the 

organisation «a* thus s*t tip wL-b axparisncod *ngine*ring 

personnel In th« various disciplines « matailurglaal, electrical, 

oiril, structural, and oon*tructional - irw« from th« at sal 

Industry. 

23.     For a whil* aftar this, during the »arljr years of ita 

opération, th* organisation had to be oontent with smallar 

assignants.   Th« engineering work on th* thro« noi* publlo- 

saotor stasi plants as wall as th« expansion of th« Wo 

privata-sac tor plants - TECO and ITSCO-had already bean 

sntruotod to tí» foreign oollabprator», «nd for the tlae being 

thor* m as work on a larga Integrated staal plant which th« 

organisation ootid Uhs up.   Bows^er, to» «uBooMfttl aoaplotloB 

of täo Joda farrtMsmngonote plant sad established Dasturoo»s 

technical oosyutonoo ami oapability.   This attractad to th* 

organisation work on other projects in the oountry, suoh a« 

•ini-otoal *i«Bto, «lootrlo pl( iron, foundriaa, rtroUing 

Mills «te, boat**« « amber of ferro-alloy plaotsA   To wot 

mUr    #^oV   IPÇJ^PBpwi^^Rsi^^w Ijpw fl^P^PiUHpRFSi *WnW   IHslÄ*!^**^^^'»   «»s»   <•*•*•»*   w    •Ä^P 

forwilloy —|walt^ » fori • —»ginow, ftuvo-ailicoii, forro- 
ofcroa» (lo» tai hita' eftrtftft). fnrmi'<ìlii»(ì1*Ji oto. • 1* 'UNì 



the detilgn and «ngi!»^r;;i«   -oauírimunta,   thí»  project group 

of  i.h" o.'-gnuliitlott w-tfl  lurU.H'  strengthened with th« addition 

of engirwerln« ;>a'-gonn«i¡  «nd eupoortlng etaff experienced in 

the rasión,   i"^hrla«*tr>ti,-tn<! ¡wn'm *.\--in om various e gInhering 

plant«.    F^r »o*»-* np^s-it'le  'Um* aueN »s M vt* lui ti on of or% 

bodies,  »oil  "nirirywlni?,   transport mid econoaic etudlea, 

however,  Onatuioo continued t« rot«in ortaidt» consultante, 

at. that atag*    n  It's d»'v*lppn>ent. 

24. IT, vaa about thi«  ti;»  that the  ld«ia of a fourth ateal 

plant In the pub] in sector at öokaro vaa sooted and negotlatlona 

were under way to bring in foreign consultants.    Hoverer, du« 

primarily to the  Iat« Prinr Hlntster Sehru'e vlaion and th« 

policy of »elf--allanca  in engln^ring formulated at that 

tie»,  Daat.uroo w«a entrust«-* in 1959 with the task of preparing 

th« pi-«] iisinary projoot  t«p< rt fur the 4 •llllon-ton lntagroted 

eteel plant at Bokaro.    Thia waa the first assicnimnt on a 

project of thia magnitude to an Indian organisation, and, 

ineideriUlly, also the firat for Daatureo in the public e«etor. 

25. Thia «a» owed in 1960 by the aaeinneant to Daaturco 

of the detailed project report and engineering of the Durgapnr 

Alloy St»elf Plant of Hindustan Steel Limited - the Tovsrnmant- 

ownod steel company.    Thua, for the fir.it tine, an IwUan 

engineering organisation assumed full reaponsibility for the 

complete design and engineering of a large metallurgical 

oomplex.    The plant provided an exaiaple of international 

cooperation in at»«] development, with India providing the 

engineering ssrvioes, Japan the required squlpnant under yea 

orwdit, and Canada the product ion imov-hcw. 

26. Towards the end of 1961, the Planning Commission, 

Oovanuaant of India, prepared a bit» print fer tit« long-teum 

d««lopm9nt of the Indian ataal iaduattf.   SaatMtt© ve* assigned 

a major rola in this development program»» and as a firat 

•tap, the organisation ««• entrusted If thm Oovarnaent of India 



with the tank   >f nreparîng tha d« toi led  project report for the 

öokaro Steel Projoot.    Thin w»e followed In IVfA, with the 

fcwntxnnt't decision to ward the detailed «ttfrLnnering of the 

Bokaro i«teel plant to Daaturoo.    The organisation had geared 

itself for this majji  aealcraeent and had in the ¡want to» 

built up its strength to about BOO personnel, covering the 

complete range of disciplines - setallurgie&l, ehaaioal, 

aeohanloal, eleotrioal, olirli, architectural» structural, 

indu»tria], geological,and mining - «0 well as experts in 

economic evaluation,  industrial and personnel aana^aent, 

inspection, project control, plant Banageraurt ano operation. 

However, with the Soviets aaeunlir; najor design and engineering 

responsibilities on the Bokaro steel plant as a part of 

their aid, the organisation's work on the project was 

0 urtai lea" and Halted to specif Jo plant areas.    This cane as 

a temporary set-bank to the organisation. 

27«     Daaturoo'a policy of augmenting Ita strength to ino Inde 

never disciplines as the soope of its senrioe expanded 

facilitated «be dlverslf teatlon of its activities during 

ths Is&n rears.   Though the as in fiala of aotivity continued 

to be steel and allied industries, it was possible to 

diversify to aoae extent, to provide design ani •ngiiteertftg 

aervioee In other fields «ash •• nuclear fuel« technology, 

ahoadoals, electrolytie and eleotrt>-ther*ael processes, s»negea»nt 

servioes, financial étudias eta-,   Daaturoo'« «lowering work 

in tbeee fields paved the v*j for the deve lope» nt of other 

consultancy organisations in the country. 

ffS.     Tea aliffian aasMal til liai af ItestatMu*. vifefc atea 1*1 anni M ***^w eie»Taw   w**- "VM    sna-a-g-. •ess eifp a|jB|evaiev   w|*   ^asssss^^ay^ptar   w*^¡asjat   *pp»ea>   m «saws^ssjaBsaaBBE 

I^MsB^BB^t^BB^e^aBafc 4ñMbf 4aN^áV   As^s¥^Ma% ^ésat-- ^asv^Buuîi&^idBaeï' ^•ttsasa^stJt — *S>   er^asañr   ~"É iSM».*!' 
^•*^^•^•^"•*e^F•^"0|pSs^•'"^** vflp^ps*  •"#•^6•"*  ^"r^ÄjSS'FieA ^"^jF*   ì!IPP^*^*^K•PT¥TBWBHEPI*ìK T^HP^a^ajaajsjecja,^ ^ f** "spev    iüNIHff*Wsai 

its) SMss^ÉdaBSjcnV' as* 4Éa eaftaiasu* *MMMa2feanfca LO tisi âfeaatl 

*^M"Panw"s*a"r »el**jar y    ^evsv^^pwîspHre^lep'Sr   "***i      ^MP^&fiemMK    4^V   ^paÄ*»•fclâ"*SF    *»^H»   wfcs**s>    •s*^** "•* w^9 ^r 

eôM.*' 



portaluln* t"> th* dei"»lepB»:it of the  Indian iron and ateel industry, 

n«o*aaltatad the establishment of a br&nuh off lo* dt Mew Delhi 

in 1959.   »ith the  »ntt'nß up of this office,   th* organisation 

was able f> ran inietti ri ose  11«<aon wîtn Tarions Oownuwnt 

departaenta at*ì agenoîe* cnowraad w«ifa »tu«!,   not only on 

»itt.ara eoraioatad with  th* retnlnar consultancy iwt alao on the 

public aactor steal plant asaignnsnte antru«t«<? to to* organi- 

zation.    Ti» availability of Daoturoo pCtaonnel on the spot also 

hnlped more effective coopération Kith the Qoewraiesnt. 

29.      The gradual  «Idoninj; of the geographical  area of operation* 

and tba legation of projects in distant part» of tba eotmtrjr 

lad to the eetabltshawrt of other ragionai off?o«».    In tha 

western rsgioa»  th« otata« of Maharashtra,  Oojarat eto.ver« 

f *«t developing industrially and now Betallurgieal indu« triée 

(nini-etael plant»,  rolling ailla ate) and engineering industria« 

war« baing set up.    The Boabaj of fio«, etartod in 1961 ana 

designed to sarte the needs of the westers r-»fion, has a full 

cioapleasnt of engineers in the imriou« discipline* and a larga 

vell-equlpped drawing office» 

?0.      It was also found naceeaarr to open an offici in the 

southern region,  parttnularly In flaw of the new ateel plant« 

and other industrial projaota aoaing up in th« region.   Tin» 

the third regional off ice in India VA« set up in Madras In 

1969.   This branoh off loa le now being expanded to «aet the 

requirenents of th« alloy and special steal« |¿ant at 'Jala«, 

the larga integrated ateel plant at ViaakiMp«tana,and tí» 

aini-steel, «penga-iron, and other pro J «ote la th« southern 

«tate« » 

51«     Oaaturco ha« found tha repionul offloee »cty ueaful in 

it» opération«.    It baa been pos»ibi* to aohlev* • oaJrUin 

waount of deoantraliaation of work ani to «ft»«! batter liaison 

with tba loeal attthoritioa and oliatila»   tfco. regional off leo« 

hare alvo provided to* oonpany a wider «noie* i& lit raarai ' 

IgJ^llg-^. 
,Á í#íéf>>* - J'*--»,- ' 

"*••*- 
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progriaa« and training of iooal oadre for th« pir>j«ctB| alen, 

in thi» prewefi, brought the rogional univ«rsiti«e and tvchniotl 

institution« Into clo««r oontnct with th« eo»p«.iy.    Th* n<»od 

for frtqwit àtpìoymmt of pwwnnei and th« nhiftlog of th«ir 

fasillM fww the OaloutU »»«tdijiiarturs to •«riot»  lob sit«» In 

th« dilfftrtnt p«rt«i of th« country hive bo«j obvi«t«d to BOBO 

•stmt.   Th« Wfionol offices he;«, »or«ov«.r,  B»rv«d to fill 

th» (ftp« in oonaoltancy aarriote in tho rarloua ragions.    Thty 

have b««o «papally «««fol for iMpwtio» «ort - «hlch i$ wy 

Important is India wber« »tny ita»« of «<|Uip««>t aw bting 

•«nafaetuwd, *»« for to« tint UM, in purnu.Bc« of th» 

oooatiy'i iaport »ttbttliutioa «fforts,    im «tplpMnt »anufao- 

taring. wits vr% «pr»td «11 «w th« »unt*y, thi» would hart 

otharwii« «at«il#d f requ«t lcng-dirtauo« tra*«-lling to «ad 

fK» fiw th« h»«d office, with auch waat« of ti»« «od «ffort. 

it,     »th th« ronficene« «né aooiattlèttd «op»rle»o« ftintd 

lu th« d«»if» «nd énginttriDg of • Ittf• B«ab«r of projtet« ia 

Iadii, ©oapltd with the spwiti kBtvltdg* of tl» proel«*« of 

dtvtleoiftg ootntrlM, tht «rgaaiiiUou hat tàmo to*«B* to »o**« 

ita «ptritaot with othtr dtftloping oouatrlt«.    fW *&ia 

pixpoi«, it ha« »tt up in 116« an ovtrtt»» «ihtiidlaiT - Bw*»* 

fAgiataring Iattrnttioiitl OtbB (UH) - with its «ffie* at 

ÄwaUorf, >.R. Qonasy, wMoh bandits it» ov«r»ta« aotititita. 

Ü.    0a» of tat »iinlfioaiit «etmtit» ©f tha **»14i«*y 

oo^wy ü te »artiaipatt i* i»t»»»ti»itai i«*-»»**»aatH| on 

p«.J«oti la that* mvwtoAm. *j<w taainaaiii a©»a»**i* *» 
hgvt ttattattat te* aupply tf te***«* p*®ia«ta 1» tkifd 
«omrtri»» *•*» tt*ili»«i «»• ••wioM *«* p*apa*»ü«» ©f 
«•»le» «a« attua«* i»«»**» « *•« *»*• *• •*•*•** 
•Miáis»*« ma it«*»« i* Iti «tatti**** «fri«, ana 0*M**to*«*ê 
MM «fittiti *w**»a «w* ta iti bela» pa*«** «oapatar.   to 
«M« MBMt, ta* ptfcaclpal tlioiflÉf to ««^»« «^ «» P»*1* 
4 ji^luftn aifJM nml rtiT*i " "* —* k*ál *** 

« «Ja^ftWHi è** ** •» i|piaÄ<Ät*- 

•í 

Üaü •ÉWfai 
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¿Onr;- teH" i-I:-n"jnf,_ *'j¿±_ll;»i?!....J£]g-fJ3£.n-i 

34.      Or^r '.he- /tsars D* «tureo hm beoti  involved in thw atufV 

of Lfcbno-tirunnmir  otesíbüitks jf steel d«wlop«ent ín 

India.fS-     In the  early We, it pr»ï,ftred for the Government of 

Tndii- the '.'rrnn-work for « long-term plan for the steal  Industry, 

indicating the brcxvd approach ami Tarici»«   Lnter-relstionahipe 

ir.Vwlvod.    The not*» also outlined the detailed atudlea to be 

carried out at   the technical  Level and the varioua atepe to 

be Initiated süsultaneoualy to brini; about integrated progreaa 

over a wide front to achieve the planned »tuai tc*-g<»t». 

36.     Such long-term et<¡diea are deaißned to Identify the 

oomplex lnter~re3ationahtp3 involved in the entire ateel 

development progreuviie. «aseaa the requirement of reaouroa 

input and plan for their development,} evaluate modern fcaohno- 

logieal alternativ«« for iron and ataelmakliig? and prepare 

the baalc teohno-eeoaomie data for tha Planning Comaieaio« 

and Government to aanlat theo in formulating a lene-ter« 
ta) 

•teal development plan. Thla long-tens »pproaoh ii 
reflected in the various ataai plant amalgamante handled fejr 

Daaturco fo- the Government of Indii, 

LOaatlon étudie« 

88.     The all-Indi* etudjr of looationa for future pig iron/at««l 

planta carried out ty Baatwio for the flov»rwaint of India 

may b» regarded as a part of the leng-t«m approach to ateel 

davalopment in India,    la tola atttoV, ta»hao-economic factor« 

for tventy-elght widely dietributed location» ware évaluât«* 

and locations which h»v» potaotial for étwiopaent into 

integrated ateel plant« vere Indicata*.   Similarly, the 

preliminary work done by tat erfaaiaatlo» oti Ih« location of 

«teal planta 1B the ««TVeli/íala« and tha Ooa/Hoapet region« 

próvida« the B«M« f«f tha to» naw »tajfl olenti now propoavd    • 

\'fm 

'     ,:'^3''y 
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to be  inatti] Led et SA le» »rid Vi,1»yan«g<>r (Mosprl  realen) 

respectively.    Another locati •-•np.l/f«asi hlHt.>  attifiv ourr!^ 

out   by  the organisr-atlon lo for «n  intcf'.iaUd stet'j   pRrrt   in 

the   Buna 1-Hey «garh ama um the  Paradle jwrt in Or ira«. 

The»»» location« my be con« leered for locating future steel 

planta. 

ffrool plant claming and »ngjagcfiag 

37,      It would be relevant to wntJos that during tt« l««t 

deeade,  Bokaro and the Durgapur alloy stael» plnnt were the 

m?y two large new ateel planta to bo f*>n9truetad In  ìndia« 

Dastureo was closely associated with both these plant«» since 

their *ory tneeption.   This imrolvenent in India1« steal 

d«volcp*s>nt jrofraw» still continue« and the organisation 

has been itfuntd as consultant on two of the three now stael 

plants now proposed to be imtalled In th- South, nta»ly the 

allqy ana «pools! steels plant at Salem anci the integrated 

•tool plant st nsakhapetne» - the» first coast-based steel 

plant SA the «entry.   The organisation has also dosig nod 

and engineered a stabsr of andern mini-steel plfnt* based on 

aiti faraaoo steelAJdng and continuous easting, in difforont 

part« of the country. 

M.      Ap«rt trm »pacific projoot assignment«, the organisation 

MM ongftf^d If the Ministry of Steel for continuoue oonaultation 

o» a rotainer basis,   ft» oonsmltansy orgn«i«fttio» «*# ronuiired 

to advK» Ocwernaent on »*>ta natters and proti**» «owieeted vim 

th» iron ami «toel plant« (ia*l*li»jf rowo-aUoy industry, oros, 

wàm* and 'qœttm) UM »•*• boon or «w beine o«t«ill«ls9« is 

tb» pnWLlc tod private sector» ana te»!* m*ml<W »I»* &* tbo 
coordination of ta» ^l«ps»Bt of the Iron and stael Industry. 

Quorlt* ftw I*« Äalttry OÄlor th» mt.íner consultancy agraaaet 

«JMW ÉÉáfc) flsMÉMb WWif *•* fposjIMlCs *sjl •** **«il*# WW** 

fetft«* «* ^^.^M^NM^ «WH*»«* 
•^^ .M^s^s^sÂiiftBslâsiMsi AMÉsV ejgsdlsìaa. 
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creation of mv electric aro furaacw/eontinuous oaating 

oapuclty,  ate«! prie»*,  pre-r«*duoed bJaat-furaaoe burden, 
aloctro-wlar refining,  tin-free ato«l «la. 

Infrastructure and raw ^tárjala d»fgloama> 

39. The o reniée t ion ha« orten been eallad upon to üweatl- 

g*t« the dernlotaaent requireaanta cf i&fra~etruoture euoh a» 
new rail links required,  the opening of nav area*, potanti*! 

traffic pattern In the ragion,  harbour facilitisi required 

for ooaatal location«, p<vmr rr^uireawnta and developnant, 

water reeouroee an¿ supply, training prograHHa ate. 

40. The organisation haa aleo oetitributad a good teal to 

the developaent of raw •ateríala - ineluilng •ini«, 

benefleiatlon,and agglonaration.    Aaaigannta faandleé ranga 
fron aaeeaanerit of r*w-«atertal* requiraeente to exploration 

and evaluation of lron-or* deposite, »irtin* devolopmnt 

soheaea, teat programs for iron ora and fina«, development 

of iron ore deposits, bensflaiatloii «a« pallatisation 
facilitie« «to, 

Introdwtion of new fahno^J^ 

41. The dreign organisation has airo spnarhenaed the 

ictroduotton of new teohnologlee into the oountry, pertioularl/ 

In tha field of palletisation of iron-ore fina« and aponga 

iron,   laong tha pelletiaiag sobeaes prepared by the organisation, 

aaniioB »ay be aade of two palletising planta at Ooa (for «wo 

prieta Motor entreprenaurs) ana Hkm for «Ha eetablUfaaont 

of palletlaiag fneilitiaa at JonisnUi and tsiladila iron-or» 

deposite (for «te Rational mm*1 Dorelopaent Corporation, 

Qorarnasnt of Indi«).   In tha sponga-iron flaM» Dastttroo ho« 

prepared feasibility studies on sponge-iron plant* at attenta 

(for tha Tanti Nadu Industrial Derelopnent Corporation), «d «t 

SmUarpw (for the tute Inavjgtrtal ani fffMtnest Oorporstion 
of Maharashtra), and ia eons*!««* to tH» Al******* 

MmtotMl feMfepa»* eorporatiw «n «J» rttawntltfiUii» spong». 
iron unit to he aat ta> with USI!» «asistan»»« r.-f -*?W 

'•Manaa^Uä 

" ••'•.*, 

-vf- 

'..:-.& aî 



ffoatlaaom opting. alaotrualtavMltlM^gajpa. JiiÀSXl» 
uvm tftwfryutiM ita 
48.     In th« fi«ld of ooutiououa eaatirg, Darturco aan ol*i» 

to ha« introduced advanced aont innou« oao'.ifl«1 >*ohnology 

into th« ooantrjr.    At MuVand 3t«wl - th« ij rat «odoro nioi- 

at*«l plant to be installati 5n Indi« - th» 3-typ« ouired Mold 

OOBtiouooa oastiag unit vat adapted, at * tia« vh«n oontinuou« 

eaatiag Wohnolofy it««If vaa mv and th« 3-tjrp« aachiB« vaa 

jtMt ta«o davalopad.    Sino« than, the organisation haa daaignod 

• atabar of aod«rt> «ini-«t««l pianta in iiff«r«nt parts of 

th« country.   Oawwntly, tha ooapany 1« «ngineariug an aleotro- 

alaf aaltlng facility and working oa a «pooial »tala and 

•apwilloya project.    For the 3el«a «teal plant, tha lataat 

««afanolocy of »«atnai decarburi«ation for «tainl«»« «t««la**iag 

Kill b« adopts.    Th««« Uohniqooe are beiag introdtwad for 

th« fiiat til» in the or taut ry. 

41,     T» aealt*a opti«« plant deaiga and rapid compiati on, 

atetarte «apley» «tva&oad teotutlqaai »och ae ooaputar- 
o*i«Bt«d «ritUal path analyaia, teal« a»del« «ad oo«jpot«ri««d 

«Miga fa* opti«» «olution«.   mfrm oontrol tgratea* 

in adoptad «a ali project« - larga and Mail*   Tto 

largeat project «h«ro «neh aettierka bava been aaaoeeafaUjr 

aapleyed ti tea Bokaro rtaal projaet» oa iMeh throe 

«etvasriM of n«tworka nava baaa prostra* to oontrol 

m«*imUlj mjm wMvlUm repfaeaBtet by «boot MO 

a ab-Baia, tad prooeaaed ea aa TJM «aaaoaar* 

éa.    flaaatdiaaay a**ttttaaUoM fa« the tifai lia« aataaaa 

«ha raawA iawattaUoa« «ai th« potential iadaatrial 

aa^téwaaati Ü* tft» «ffaatiw iraaafar of teoiMaw 
awatajrt ta m Mtttetojat»   ^ a*aalwa* tha 

••» «««a««a*Br_ ««BB«««jq«*«B«B7^, qr*     . . 
¿CasHKEfh. í**/W^^I 

^ 

^^^^ ^^^^ •"«3M» 

^ 
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L)     Identifying tue  lamadla!.» and long-range  probi 
facing th*  Industry, vhi 3h rnquir« to be investi- 
gated by  th* R and D luirt.UUlrmsj 

li)    indloeting »irea*   Tor développant  ot nev procesa«» 
and produis «uit*d to th* available raw »*t«rl«lj 
«nd  apnrmííng "><MVíI tlona; 

ill)    •ralu'sting che t«i'?ino-«oono«do potential of th« 
proo*?)*^3  levelop#d i a the ft »nd D «atabllahaanta 
to  ascertain their  aaaaerolal » lability;   «nd 

iv)    provi din•: dealer  and «rxîin«!>riag servie»«  for 
translating the  romita of ra«eareh during pilot 
pl*nt tríala and  oonowraUi «aal* proiettori. 

45.     On« of the aajor iapedlawnt* to th* speedy utili»ation 

of indigenous ¡reaearoh 1« india hai bean th« inadequacy af 

appropriata institutional arrarig*Mnte to darralop the prooMsei 

bayood th« laboratory/pilot niant it**»,   Tb« Indian R and D 

inatltationa have rectoral *#d that it la essential to «trau upon 

tha sarvioaa or danign and eoglnoertag orgm-ü gattona for thla 

purpoa«.    This fruitful csooparation la partimuirljr «vidant In 

th« fiald» of «wtallurgy and nuolaar engi soaring, where good 

iMdarttandiof ha« developed batucan tha rae«aroh Institution« 

and Dasturoo, with th« reaearoh laboratori«» ««atada* th» 

reapoasibilltlee for th« proo«ea and tha consultancy organ!sa- 

tlon for tha rtaaign and engineering for a ooraw«rci*l «o* la plant, 

4i.     Tha oonsultaaey organi iat ion maintain«  'UT« oontaota» 

with various rea won organisations.    In th« field of nuel«*r 

«n«lne«rlng, Dasturoo has «Mistad in ti» developaant of nuoloar 

fwls baaed on th« v«««aroh -ork don« by toe Baabhe Atomi« 

Research Cantre (Denartaant Of itomi o Energy, Oovsnwent of 

India).    Tha win credit for pioneering this sophist 1 oat«4 

fiald of technology with totally Indian effort« goa« to th« 

lato Br »wi Bhabhe, who starting fro» soratoh was able to bull« 

* %tt«sle teaa of scientists «nd angina«-» and develop expert!w 

ia tha oountry   within a «hort tiae.   On th« uraniua «illiug 

plant at Jedugoda, Bihar,   th« first uraniua «ill ia India to 

produce eonearttrat»«, the ooaiplet« prooeae was developed by th« 

HAJtC «a* *fea detallad «nfln««riag MM provided by Destare». 

SMBÊÊÊBOÊÊÊÊÊlÊÊÊÊÊÊÊÊÊÊÊÊÊmÊÊÊÊÊÊÊÊÊÊiÊÊÊÊÊÊaÉà 



- :J3 r I Similarly,  on 1»•< yi.v-nr Fuals dwp!.« *t 'iydarsbad, whioh 

prorid«* iir*miUi-ol-.d natural uranio« ox'.da fuel for Irdia'i 

nucl**r po*nr rectors, the pDrt«aa jc low-hoy and ilow diagnusa 
ware d«»aiop*d by tha Shabhft itril; Rtmaareh Centre, wh.ll« th« 

dMilgn *nd %ngin»«rlng aarvie«* w*ra provldftd by th« fir«. 

«f.       In th« field or EstalJwgr, Dadt':r-n »u woriwd lu oloa« 

eoUaboratinn with tr« National Mttallurtfoal laboratory (NML), 

Ja»ahadpur.    Ca NKL'u 250 tona/yar »a;  »al\x.% «etal projaot, 

th« fir» w&* r«ap«ì8ibl# for th« d««ign,  «r.|,lns«rlne,and auper- 

Tiglon of construct:a.    1«   plant 1» th« firrt of Ita kind io 

India »ad, axctpt th» importai ve n ta eyatwt,, tha ant3r« plant 

uaa built with isdiçtr.aur *squi¿.'ant.    Th« consultanqr organi««- 

tion t» miao agfiocintad vita tho dewlopawnt -jork curraatly in 

progrès« at RI IL on «ponga iron. 

48. B&attd ca ti.« pilot plant ,«rk &s, th© Raaiouil Ra««aroh 

Laboratory, K/i'trrbad, tho Munititi« pr'farad a «capiat« 

project for t air 400 fcons/ysar silletín cexhld« plan* of abr««i*« 

49. ILa awwulUata/ or§«Aii,i&ion alao d^va^op* appropriât« 

tMting proffra»»«* Ut raw »Atoriai« to bm aarriod out *»d*r 

it« «uperrialon at th« aatioaal. labeíate*!««.   for iastao*«, in 

oonnaotlon with ti» 3*l«a it«*! plan«, •» «t«a*ita t««t 

pregar««« *** âwi«* *»* **>• •*4«****» «"*• f"* S«**1*1*1 

(South »di«) et «HL» MuriMdim.   For irtta.« it«al plant, la 

ooo»wtiOtt with «Ht lt*«JA«4 ppajaot r«port prsparad by 

maturo«, «XL «tnttfl- »*t UbtBfl*« ptìfl*"|iM» «tad*«* » 

Klrifeu* »«*«» e***. 

SO.     13» «M9«V,a 9oatrlfe«ti*tt to proX«««ioa«l da*«iep»«*fc i« 

in til« ¿ML*, «* *a«hBioal «MiitM v«*k, ?t*f«Mi«*l crf«*- 

i«*tl««, «****«,a«i tratoUf.   «it **#»i**M« **• » 

aojara«» **** if >»íi^«tó «*k » law*** **** 

«m •UT 



in tnt co'-t:/       -..,•- iC * i.iVdf  uf Cüj?1:> Jf,r& mrm &4 6ive.ly parti- 

cipating í;  Oía»-!.*  L.     r .•iMioit, in »te'd d*l»5atio»w «broad, 

tß tha vo\± of tho Jnü.<m 3t--wd*-d* Institution,  Sational 

VrurfuHivity C^ucU *;•-.     j¡, t,^ j_  oîêaaUml  field,   It* 

f.ur*otia«il taire l*adirH; ¿art l.i prjf«jfjlon«l teannlcid organiaa- 

tion* eurb a« tha Indfsn Io'-titc;* af Mutale, the Inatitutton 

•f a^ln^rs (IrtUa), the Inditn Tnetltuta of Welding «to. «ad 
".ßtively pispport thae. 

51.     la th» f1*ld of eduoatloa, Daâturco pareormal ara exanlnere 

and visitln? i«*tur»ra in * nusber of enginoaring collegia and 

technical lnatitutea axJ ovar tha eountry.   At th« raquaat of 

Gavernant and varices univeraitiea and taahaie&l inrtitutlone, 
the firs periodic-ally tak** »aginearing atudanta for training In 

ioflign writ, in eluding atudanta frca tha neighbouring -»untriee 
if Africa and Asia. 

->2.     In th» internetional field, Daaturco and It« ovarte«! 

aubBidiar/, Daatur Rn<d neering International (imi) bara baao 

ntlittaly a&ooeiatid with atee! planning in developing 

-jomtriao.    In 1995, tha orfenlaatloti ooapletad a atudy on 

oonoaltj of soal« In steel pLanta of alta» varying froa 

25,000 to 300,000 tona per ¡rear for Latin African location« 

for tha Onitftd Rations Boonoalo Oatalttioo, for Latin latri«*. 

/ne organiaation haa already ocaplated or la serranti* carrying 

a«t «aver&l ateel plant aaaignaentt la varioua developing 

joantrlea auoh aa Iran, fiarían Arab fttpubUo, Libyan Arab Republic, Ar»b 

apabile of fcgypt, muritlua, Moroooo, Sri Lanka, Thailand, 
Lcrfer Mekong beain aountrte* at«, 

23.     ftajtaro/DHI a*vt reeognlsed tha need f*r building up 

loot! «xpertiee In the developing oountriaa and have endeavour«! 

to work in olaao cooperation with local engineers oa a aujaber 

Df pro,} acta.     The organisation It air* aaaooiatad In the vox* 

of OÍID0 in the ¿avtlopnen* of ateal induetiy In davsloping 
orutriaa. 

aaáaHHIÉMMl 



- «o 

?*w r iUIivS.T^L«ì H2 

54.      AB *t«,6«;;;t 1« u,.i» It; tha fallowing puraerapis to draw 

•ouj gettami guideline« which s»y bo helpful to other developing 

eountriee in netting up their <W.*n organization, baaed on 

Daaturoo'e «xperieooo la Indl*t    It uae to to« rpswtercd that 

there ar« wid« variation« ia »it«, eoolal ani «oono«lc «truofcuro, 

scientific end technologic*! dm¿lopawt, and national objectives 

between oae dfjreloping oountry and another.    It i» iaq.osslble, 

therefor«, to offer any on« »at of guida i ina* whioh oould b« 

applied to all.     Heutvtr, toe« of the »ajor pre-r«qwieit«B and 

probi«Bs of Petting up a -t««l pltnt dealt;?* and «mgine*ring 

argsaisatioti ia a developing oountry or region ara outliaod. 

.5»     fi i.9»iSR orsaaia»tica oaanoi be s*t up litei a faotory, 

with fovtigá «Ad.   Io «aar to Jta«t the ipooUlo need* «od ooo- 

ditione, thè auoloue of the eeaìgR *'ofèt «Mot be ere*ted within 

the oouiitiy ani the* given aa«quata coup« and opportunities to 

dnoJLop «atUr eoapeteat leadership.   Will« ti« proeosa of 
t waoaio   doMOlopaeat ttcalf i# « faator la tòt growth of atronf 

and ooapetea* deeigfc organisations ia la* d*t«loping «raatrloa, 

ti* proper tiUvat» for tkair pfegr*»* taaa to a« «*mto& bjr *l* 

Owanuaot M «fil M iiunHïf la the«* »watiioi. 

SI.     la ia»4#t effüiiteti«» tra p xi aulir eoaeanMd wita tha 

applioaUoa of eoi«**« etti teohnolofr *» érnüm*** *»«** 

eataallal»«* le aloealx üajBtdt* ^4a*4«M*.ff •**«••• 

sai toobaologj la th» e*»tiy,   QorUin fe**le p^rttpUltM 

«at IM ««Uifit*, tb*«fore, >aforo m» rlffc* eo»èÌB*t*©a of 

tornati»* emd Utt4ewt«*AÌM af tao «#•&!«.*» teojmioal, MVÌMX, 

cowiry fonwH t* tb»          

M$- .- ?.. 
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raquiait«» u«  U) »h» or sa ti ur uf a eooltl aliaata farouraela 

•a caá aoplioat'aa of «oiaeo« and ioobnolofir,  (ti)  i«valopa«nt 

of high «standard« of acl^o* «duor.tiou and Uofaaolofioal ftraia- 

lag»   (ill) proaoü.r»B »f r«a«ar«h,   (i*) d*r«.lap»aet of aujEiHary 

•arrio«« «uoh a* «cìanoo üoi'Mtaftt.atioa, «taadardi««U.oQ and 

ia»tro*»nt*tiv»nt   (r) puolieatian of taobaieal books «od aamala 

«od aaJtiag til«« available »t  »amia«! ori »a,    smd (vi) tha 

«Tulattou ef • national solanas má taohoolofv peliey ln tao 
eoat«act of doiralopaoc* piaaaJünf, 

6?»      It is haw**«-, Oiffiöult te itiU praeiaajy vbat oooati- 

tatas th« »lever tachno-f-aontaiio liait* teat «ould dataraia« tes 

faaalbilit? of «st«MJ*fel&g «n ladtgoaoos daaiga «od «nfioaarlaf 

argaalaatloB,   la aoa& ^«loping ooaatrla«, th« »aia oavtaalaa 

to pragraa« are «0000*1 e «ad aooial, üwludio« laok ef «duoatioa, 

oananaloatlooa, »adaptability of MV id«aa, •uMoistr&tiv* 

affaoUvanaa« toó btuiaaaa aatarpriaaa*   ata*» af tfa« baait aintaaai 
rooxilraaaata gevarning th« «atabliabaant of a «t«al plant datigli 
aad anglaaarlng orfani nation would b«t 

i)   tfa« AxLstanoa or potantial ¿or th« ««Ubliahaant af 

a «t««l industry «hioh «mid raouir« toa sarvloat 

of daaiga aad aagloaarlag organisation aad aaataia 
it 90 a long-tara basi«} 

ii)   th« availability of tba aojar r«v Mataríais aa¿ 

oataral raaooross for tea «avalapnant of ota«! 
industrias) 

til)   toa ils« of Uba doaastio aarkat and «port possi- 
bilité«» 

iv)   th« 'abaorpUvs aapaoitp « of UM oountry for 
utilising tatanolagy} 

•) tao lavai of Industrial »otivitiaa atri UM ovaraU 
«trootura of iadajftrjr and ita aanagaaant; and th« 

potential for rapid imiustrialiaaticaj 

fi)   laoal naapovar »dta a gaoaral l«val of «kille as »all 
a« taotoologioal and «aoafarinl p*raonn«l to 

aff«otivaly absorb Jjoparta* taolmolofn 

"^«mmmmmm-wmmmmm 



•li)    «naeational ia:r«Bï.rujtur# isoli iti»« for telanti« 

fio, l«^hnolog;e«I>Mid vooatlona.1 trainings 

vili)    r*««arch &nd <te»»lof*«t fuailitUa to «dipt 

1* port id technology to local condition* and 

r*qu.l ranetta, 

Indian «aporii^c3 a** »huwfi I ft at govarnsanta of dav«loping 

oountrlaa turra * oruoUl rol« to piay in ti» growth of thair 

dwign arfanlaatJoTu, p«rti«ul#r:/ as tn«y *iil hav« to »MUM 

th« ropoadibillty for th« »a»siv« lnvaataant« in iron and 

at««l industry «• mil ta tor th« d«v«lopa«nt of •ciano« «ad 

tcabnology. 

M.     Tha «is« ««d typ« of d«ai*n organiaaUoa would dapaad 

priaarilj on th« rang« of aarvicaa proti dad and aaararaft »alúa» 

of wort to «ustain to« orgaalaaiioo.    A loOf-t«rm it Ml and 

•atallargteal de-valopaairt profrauaaw Involving. a nuaabar of now 

•taal and ajatallurglcal plant» o*er th« y»*r»   «a» ganarata 

adequata aaotmta of Aaalgn and «aitia«*riag wet* which oould 

auataio « Mdltta-to large-aiaad eonauHancy orgaaiaation.   la 

davalooing; eotaitiri«a uñar« th«r« ia no long-tax« »t«al davalan- 

•ant profraantt, and tba InntaUatiaa of only «a« or tie plant« 

1« aa«laaf«4, th« a« Hag up af a fuU-flt4i«d daalga organi aa- 

tloa aa* Bad ba jutttfiad. 

M.     A rtaalgn «rgaaigatioa ia daralopini eotwkflaa la vary «ffcaa 

rafaaraa «a provida adJitioaal aarvi«« aarond ih« nouai a«op« 

of dMigB and tngpMwrUig natie a*rf*«t#* If «ta ewiatafaafta m 

«iadlar fot* ih líidwtriaJia*d couotri«.   Tt I« «Jao »t 

gan«r»lly raaliaad «Ha* 4» d«v«lapl*g agaatafta» th« conaultanta 

im t« «01* as*ar oartaia ttaitaticaa.  »* law» ta lata ta«** 

nor« a» a oanty data «a* etny a** «aitisi« wtoêlm m feri««« 

aasaate of ta« projaat «Halé« ta« ««tuai Ww «f vafaraaaaa. 

• »a assafiaaaa «a« aë©*m that, tatâsas th« pxant 

••áMÉlilaiaiiliiiÉláNtf IééÉM •IMMHHI <••• HBMHHMUMl 



iii»   proper, <*on«ider»W.a additional wo;* tos to be don«, often 

starting from sorgten,  lu othtr «.-e<se ouch as develcpnent of 

infwatiuotur« iwci it lea (yet*ry rx?wer,  tran«prrt ate), investi- 

gations on r«*v »ateríala, pi urn lug    f Manpower,   reeruittient and 

trait.ln^ pronrww»eg. deralof•**.¡t of feeder industries etc.- all 
«a pert of a stagi» project, 

eo.      In ti» fí#'d »!  ir« aatrrlai,-?, tba scope or nnxtlm fat« 

extended to dstalling the tjrp» and natura of prospecting work, 

•lning «atrwda unti üewio*!aent - %U  for th« purpoee of evalua- 

ting tba oo^^tiftl  raw »storiai  r#st>ureoa to »uataln th« plant 

operations ovar a 5 eriod of tiff«.    During eueh lavatigatIon«, 

not infrequently, alt« mat iva emree of raw aaterlals tetra to b« 

studied, which in th« f«a« of count ri »a impending eo imported 

raw aateriala   tay be on a globe! basis.    Th« data available on 

raw »at ari ai a is often so aoenty that th« eenaultanti have to 

arrange for «jalorat« teatina and ben* fi elation program«« to 

ascertain th« quality of th« or« and it» suitability for an 
appropriate prooee». 

«1.     Though the consultancy organisation a« an independent 

agency ia not involve la tb« d««lgn and ssoafaotur« af equip- 

ment, it is often callad upon to aasiat local «qvlpaant «anu- 

rie turerà in developing countries.   Moat of tao «quipaant aanu- 

fa storing Baita in th« developing countries have bean ret up with 

foreign know-how.    They go not have the design aoqpertlae and 

pei-eonnel to prepare design drawing* for the Manufacture,    gven 

where the design doeuaestation hme been obtained fron foreign 

souroee, oertein »odifieatious and detailing need to be carried 

out to adapt it to local condition e,   tatti «neb tie« as the 

équipaient aanufecturer» develop their own dewlga départaient, the 

consultante have to assist thee by providing the bevale équipaient 

parameter« for detailed deeign.   Tb« rendering «r these aervleoa 

beyond tb« line of nomai design «ad angineering services en a 

project   necessarily require« a largar organisation. 
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62.      A full-flodgad daalgri »rid «nginuertag organi»*tion 

providing ooaprohaoaive aercica» for • lar*» intagratod atae] 

plant would n*ad a ainiau« ataff of «bout 30U to 400; whuraaa 

a Millar one with only th« co» a group nay hare a afcrangth of 

09m laaa than a bundrad.    It ia not unuaual for daaign organ- 

laatlona - »ran larga onaa - to hava regular arrangement with 

othar ip«wiall*t organ* aatiena or Individual exparta whose 

aerrioaa could bo dragai upon ag and whan raqui ral.    for inatanoa, 

market reeaarob, geological inroatigationa, mining development, 

ioli invaitigatlone, plant tranaport requirementa eta may b« 

entrusted to outeide ageneiea.   However, the acopa for faring 

out may be limited 1» «any developing ©ountriee owing to the 

lAok of appropriata agenoiaa and it may aleo poa« problem* of 

»ordination. 

el.     I deelgo organisation ia eeaentlally • reault-orieated 

«ati-diaoâ^liaary team and therefore» ita ergaitiaation »tructura 

»hould reflect Ita functional character, rather than lina 

ralatlenahipe.    Though both th« vertical end noriaontal type» 

•f structure* have tbair adran* ages and diaadvante«es in 

partieaier situations, tha horiaotttal foni of organisation i§ 

mioma with tha flexibility naadad by a design organiaation to 

inject saw blood at any level »a required, without being tied 

down by lina relationships,   tbia also exposes tba individual 

iB-rr 9Ï the organisation to challenging work •»<* increases hia 

growth potesti«! and recognition on th» job, without tha 

restriction* »»ooiataâ with hieraroMeal relationships. 

M.     Desturco has fette* tba h*r***tml stm«**» woU smite« to 

tba functional requirenti of it» ©wWSlt*»«* •«*»*«••* »• it 
alao partita «restai- gìmSMìm of «paretic«« for tha parallel 

ma «m*ia«% mmmâw «f » «•*•* •*" *••** m m***** 
•aslgnaeata without affeetio« tha orfani»atie» struct«»«.   TkU 

ha* alpe anablad th« effective w of tha t.«k-f«ro« oaneapt for 

^àài^ÉMÌEÉ^^Éfa •**• *-—** *^.^.-^-w.. 
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p:v,ìfvl   ,IM.> «*.fñff tue*, le .-'»• m^rouftag of porwroieJ dapand- 

lnjt  o.t Ih ti ii'. ^ ait '--i   tí.* *»*k,  ur-dcr «i pro^toi aAnag«r on 

, 'if r- .-.t *!•••••),.•'«*•..'.•'       The llii»-  r«1at¿0n«hipa do exìat, bat 

«n1* *     tlM  «x.«."   r<%.Tclr*d for pu pofl«# oi' •daiaìstjrttion »né 

}\jac11 c£aj o-•¿ft£- rati^njt 

; ).     * t Pìcui   tai'.tjors] organisation atruotur« for • 

¿».^w./!.*»•£» *.'7»- a»jtfii ünd «n,;in*erír4 orgaalgatie» f«*r«d to 

provici« irit-f.-'t^d «u>i«ri <:«*» lor «ta«! and »«t«llurglo«i projaot« 

i» show li. n&ir* !..     «ow«v«r,  in » erwti*» prefaiwional toti- 

vlty lik« deaigfì end «n^ißeMLni*,  It i» th« technical i«ad«r«hi¿> 

and th» calibra «r.d <so*p«t«rc« of ih» paraoiinei (thatr trtialaf, 

exrt riatto«, oapabllítie«, »nd «pacifio qUAlifioation«)), «or« tb*a 

th« Mr« ala* cf the orfani «»ti on, «hieb Muni «i*t * proj«*<¿ 

will ba o*rri«d auî, euaeaaafuily .«*d ««oooaloAllor.    la faet, 

thaaa «r* the ¥«ry faeton that Mlgfi with th« u««r« of daaips wrf 

engin««rlng ««rviea«. 

Tüliu. JiESSliîîîlKL ÄMLTSIfflDlfl 
66,     3*l«ativ« raorulUaBt of por onnel, pftrtioularlr for ••nior 

position« of rftaponaibllity, 1* tajpoH«** I» »ay wfani«atit/n, 

but it U doubij io in • daaign «*á MfliM«rla( ovgawlittlM, 

vhoto onlj «teck it» trad« i« tu« «sporti««» «*d «pool»li»ed 

eniíii»«riBg «arrio»« It off«*».    IH ti» «arly «t*fo» of dwrolop- 

Miit, it la often «iffioaH to «ttmot taïaut«« o«*««»«l to ih» 

n«v orianiMtioB.   At thi« •***«, it la l«r#«iy tho «l«ion of too 

MOB haodiag tho organi »otioii, too loadoraaip tfcojr 9***to to ih« 

Uahnioal eoasuaity, «ad tati» #MH*r i© «wlfte» !ik*-«ind»d 

pMpl« la tit* «nginaoriuf pmtmêim «fcat *t* •*»*•»• •* «>« 

nev vtiÄÄfa   tbtt will aitwet tfco *Ü** *F1>» «f P»*I»A*» «**tor 

than tb¿ »«it ot raoruitaaut ?»••*«*•• •»* fl*ÄWUli i«<ä 

Üüi 



•   Ir.!      ? 

Il 
* 

u 
X 
4 *- 
Jf 

<A 
X 
O 
t> 
_J 

u 
S 

3 
•- 

J ¿«J 

I o 
9 • r 

V 

P_.  ~i 

5 * 

i— 
IS < - V 

1 ! s ?» ! I* 
!l ir 
L^ .be 

o 
• 

s t- 

u U si* 

If 

* 
S 

41 
N 

i 
« 
o 
o 
X 
9 

SI 

I 
H 
T 

~T 

! 
-•i 

51 SÏ 
T 

4 
I 
t 

ÉMMÉÉi 



6f.      One? .* start 1« nada with n «Ball oo?e of ooapetent 

personn-'l,  rvoruUernfc  hau  to proceed st nil Î!«v«ls -  junior 

paracranfil Lor furthor traini.';* on th« job,  aenior personnel for 

di rent i on, »nd niMdle-Jf-»oJ  enpH-y**»*  lor carrying out the bulk 

of the veri.,    in «v.ii  ^velepUg countries,  dus to the shortage 

of" tpclinl.fü aunt-over,   great di'Ti-ulty  la exp«rienoed in the 

rooruitnent of D»r*onn»î   to fill th« »ladle le?el.    A« this tier 

constitute» a riiül »^ctcr of th«  tesifn «ad engineering organ- 

iitfttien, it wculrt be »j*i**bl» ¿o recruit und twin promising 

ymmg eon who couJù ««eue« respcnelbillties at tide lwal M 

early aa possible,    as regards th* six or composition of 

personnel, it would be ceeesaary to strike a balance tetvND 

technical capability ar«¿ experieree ât various levels, naasl? 

i) operating p*rronnel with lor^ steel-plant experience at tho 

•hop U-wal or in ti* engin«erînij derartaientf il) dosigli staff 

with expirlanco in industry or project, yorkj  111) oon at ruoti on 

engineer« with experience of plant installation^ 1») graduate 

engineer?- ~ freeh froa colJege or with short experience of 

Industry; v) 'nàetri»]  eooroiriet^ and finanoial analysts with 

Industrial and project experimioej and ri) supporting staff of 

draught BES n, tsebni ciane, and other service personne}. 

68.      It is interesting to note that, right fro» its lr»ooption, 

Dnsturco has been cosspletely eannsd by Indian personnel without 

any assistance fro« foreign agencies and experts for organising 

and developing it.    It is not that Dastureo 1« opposed to any 

foreign collaboration a e such) nor Is it intended to «inieis a 

tiie important noie of foreign organ! set Ion s 1« the transfer of 

technology to developing count ri as and in building steed planta« 

In DMturoo's osse, foreign collaboration was not necessary, 

beoftuee it had the advantage of having aaongat ita personnel 

Indian expert» with training and axparienoe of steel plant 

design, englnewing,and operation In USA, M, Qaraeny, USSR «to, 

who are familiar with the technologies of all these count risa. 

The existenoo of this internal expertise ««a of iaeense use in 

the adaptation of technology to Indian conditions on foreign 

aided project».   T.ie fir« was also able te generate new expertisa 
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within iti own organisation and build up » valuable roaarvoir 

of akilla and «sparianea.    Thus th« p*oa oi technology transfer 
wa» aooaiaratad and taohnoîogy roadily abscrbad without recours« 

to any foreign collaboration, 

6«.     înough profaaalonal oavalopsint Ü .Urgaly individual 

responsibility, thara are «any ways *»* whl«h » dsBl^ or«»»1**- 
ilon cu piloto it MOO« Ita »»pioyaea.    Ifcgineers need to bo 

ancouraged te Join profaaalonal engtn»erlng organiistlons, to 

prepare technical papers to thoir spaai»llaod flaida, and to 

participate lu technical eastings and seadnars In India M wall 
M in other oountrlee.   «bara favaiola, they should also attend 

•tort refreaher eoureee on epacifio topica nhieh would bring the« 

up-to-det. with tha dsreiopnante.   Periodically they nay visit 

a***«! countries for plant visits and discussions in ordar to 

obtain firft-hand knowledge of «odarn developaent*. 

10.     4 âeeign organisation should ba well-inforaed and alive to 

tha topological developments taking plaoa alachara,   Thia 

larvas to reinforce tha fiaad for a wall-organi »ad tachnloal 

tafor*atieo eervioa or data bank on a national, or industri basis. 
1» aost developing countries, taohnieal/lnduatrlal sanrioas ar* 

•t tra*«t aithar non-existent or at an inoipiant *•*••   I" 
t*U, where • baginning has b^ m*., »rt of tha i*for*ttion 

J. not readily nooeaeible, and <• available only -t tha lnatl- 

lutionel IvtmL.   W ***«» of öeeturco's dosa contacts «ith 
Otter pnitulmml orgnnisaUons and technical paraonnal working 

1» tha *t*lJ*iiioml tt«M *** *° l**1* tód *broad» 1U #n«inwr* 
her« rt*4y *o«t*a to tha latest infowation and keep thewelwa 

abre** af te*lJi«l©§le«l •^•«ow.   This information is »pplo- 
««*•« by tha oo^âV« «m Utrary «ad doot»e»t<ition division 

DMA othar mmnM of infaraMion, 

...... .. -.•..—-....iw,—  cí.^^a^¡*Ém2a¡¿L*ui¿iifria*Íi£EMtaíiEaa 
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ÜL-^lltQLEu-TKff'3TKT RMBtflh M^WbJm.Jàâffi? 

Tl.      â quaation that rmtumlly ariaaa In whather tb» daaiga 

organisation« In • datelopiog country ahould b« «lnfl«~indu»try    ' 

based or aulM-induatry baa«d,    The s>ngl»-Industry organlaation 

U gwnd to provi da th* «ntlra mnge of »p«oJi»ll»ed s«rvio»a 

required by one íociuatry only - such «8 iron and «ta«l or ft««! 

product*, or « group oí  ralatad induatrl«« auch aa alloy «nd 

special «toel», f«rro-«a.loyst«ln«ral d«valop«a«t and or« 

teoaflalation, pallatisation and dtraot raduetlon «to.    tfcil« 

thla f«iotion%l apeciailaation la dasírabia at a oartaia stag» 

of induatrlal and tachnoloitoal dawelopawmt, In tha condition* 

obtaining In «oat davaloplng oountrlaa    too narrow a speciali »- 

atlon aay lead to undar-utiilaation of aearo« taohiiiaal «kill« 

and «ay raault In unecsnonic working.* 

72.      Initially,  In de*iloplng oountrlaa, tha d»algn organi a*U«n 

stArta aa a «ingl«-lndustry organisation or aiaply a« a «arrio« 

such aa olvil «URinaerlng or architectural work, in which it 

builds op ito expertisa.    However, «a Industrialisation progr*»««fi, 

a oountry does not ««rely duplicata ita agisting industria«, but 

•oves Into a wider rsnga of induatrla«.    Many of the*« new 

induatrlaa «re deaign-tntenalve, but aa othar sp«eiaH«ed eooault- 

*noy «arviean ara not aval labia, greater dea*nda ara «ade on tha 

•xLating ooromltanoy organisation - «io« it hu r«aoh«d a oartaln 

•!•« and «atabli*h«d it« reputation.   It ahould b« poaatbl« to 

próvida these services aa In «any Industri«« tha work can be 
handled by the existing aulti-dlaciplinHry staff of the daalgn 

organisation, suppiaaented by a few specialist« to taokl« th« 

•pa-elfie require«««*« of «aoh industry.    Suet* di*«rairioatidn 

would alto laad to greater utilisation of the personnel and 

assist tha organisation to tid« ovar l«an p«rlod».   ATt«r a 

vhiAt. however, with the setting up of consultancy organisations 

for other Induatrlaa, «on» of th* d**»nd for «ervio«« would tap«? 

off, and tha organisation «ay revert to ita Min fl»ld ef 

activity* 
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ft.      lloroovor, an additional dlft'leulty f*o«d bgr ooimulUaey 

«rfaniaation« la dorolopia« oountrlea Is tbair ln«hiltty to 

rwwrt to  'hl»-1ng aad firing» of portonnol,  d»p*mding on tho 

«Oft load, «Atoar duo to th« lo  4 i«wo or boctiua« tho «f*?«t*l- 

lood »kill» do»al©pod throu^j training would thon b» loat to una 

organisation.    Ai • r*íült, at «11 ti«»«, th« oonsultinoy organ- 

ioatioaa will >»»• to oarry on thotr roll« * o»rt«tn nuabor of 

'ottrplu*' p*nr>tB»l.    Thi« roinforooa «» no«d for euatalnod 

ftov of work to tao doaign organiaation.    Ai at»«l plant doaign 

taf onginooring Jobo COM onoo In a ubilo Ln »oat dwraloping 

coontrlaa, it would bo pmdmt alao to twain dltaraiiiod to a 

oort«la oxtont.   Till« la tho oooo «Ton In do»ei.oped eountrioa 

vhoro tho odnaultanoy organiaatlona oaa no longer afford to 

oontim» to apooialioa i» on« induatry only. 

f4.     Tto «¡motion of work load and atao la alao linked to tho 

poooibilitioa of o»**BÌialilng rogional doaign and «nginoorlnf 

org««i»»U<ma In eortala goofrapbioal **«*••    **<* tho point of 

no« ot «ffootito •aaagoaont. It would bo porhops ¿dvanUgeou« 

if ouoh an ©rgaai««ti«n io •inflo-lnduotry baaed, but where 

oondltlooa «aoand, It amy «loo earn other allied imluatriee. 

la region« nhere tho «o<mtrUa aro faood with eoawon oroblooa of 

tteel eavolopawit •«• too individual oowntry'e reeouroaa aro not 
adequate to fupnort a national doaign and onginoortag organiaatlon, 

oolLaetlTO »Wort in tho for« of a ragionai ergoniration «ay bo 

lb* boat aiiglir     »»oh orgemiaationa bar« graator cbanoaa of 

mooooa ln hoaogonou. ee*«riu*ieai rogiaai lift» I*ti» »wrloa, 

II» a«* oo**trie«, and th« African oewitriee, wb»r« a eortnln 

of vafionll «aoMMio ooordination hat already boon 
JTtÚ 

tU     la tfe* l*tin Jtetrlww regio», thon*» to «fc» offert« ef 
tho laoaoM« QiaulMÎ i §m tflt» »»ario« (leu), tf* I**i* 

A^rtott fr*a tr«4« A^itii«, ******* 

•ahi • ..ft - A    ••• - _-i_iA_ 4&>¿&á&¿&¿¿ >¿*¿a¿iJ¡a& JidlÉÎlMÉMIÉI 



th« countries of  f>e r*   ton  « -»<! s.  i« co ¡«i i«'"ble vrjïr»»B 

towards seotoral  butust  la'      apei-nUon.     In i he Arno countries, 

Agencies  lik*   the Industrial  ViveJ  ,aent 'lent.« l'or Arab 3t*tee, 

tne M«gnreb f.entr.   tor    ndus'-i«!    ludí«'  sponsored b>v UNIDO,*nd 

oth«r ugenal^i havt dont   use     i worf In   iringing ahuut regional 

industrial integration,     In   vi», th«    «at  African Oow»iaity 

(Kenya,  Uganda and th«  .-reit« i r'.«p»iblic <v.   Tansania), the ooiwon 

Afro-MaUgs.1T Qrgh'ilsatLon  k LZàH\ w»d other bodies ir» working 

towards Joint òeirtlopsw at of industrial units and meritate In 

th« region with m iwl«tini> .      In UHI Asia, a suo-regioeal 

group wrists» naerìy th«  national Ooopuration Development  (BCD), 

comprising Iran,  Pa*i«t«n at.d Turkey.    In 3outn Saat Asia,too, 

reglonal/sub-regional design *nd engineering organisation* aay 

be feasible,  if ECâFE and the Asian Industriai De»elop«ent 

Council (UDO)  taks iniziati»« in this direotlon. 

76.     In this connexion,  it 1» interesting to not« the »arloua 

t«ehao-eoonc«ic probieae which aake it diffieidt to establish 

viable large-soale eteel industries in «any of the developing 

countries of the region, «entioned by the Second Asien Conferen« 

of Induetriallsetion (sponsored by BCAffi and UBIDO sad brnlá la 

Tokyo ia January I9l0)t 

i)    the sMllMss of the doasstic aarkets and of the 
increment of grovth ir steel daaand in individual 
developing ooontriaaj 

ii)    the lnsuffioiaaey of indigenous raw «Mortals for 
cruda steel production! 

ill)    the lack of adequate Naanoial resources for oapital 
investment In aaohineiy and •ajaipaent, particularly 
as regards the foreign exohange coaponantj 

iv)    a shortage of technical know-how and aanagarial 
skill! 

v)   the lack of essential infreatracture - power, 
transport etc. (12) 

Thee« obaervation« hate also relavanoa to other developing 

ootntries of Africa and West Asia, which are also facing «ialite 

problems,    at the s**s time, there is a growing daaand for steel 



In avallar oountrlea of th* d*v-l<y->Lif; regions,   whir; h cannot be 

ignored.    A poMibL« aolution, vhioh the eonfareneo ha« strongly 

endoraed,  la th« Rétabli afiaent of et"*«l pi%nts (Integrated, seai- 

Int»grated and ad.nl) on a regiitif i/eub-regional o&ai». 

T7.      The problema itjceJv  to b». pn -ountared in auch regional 

ttaal developaeot proevaaaaes, arising out of the diverelty of 

national polici*a on inveataent, the natura «id »cope of agree- 

aente,  catatóme and tariff regulations sto. nead to be tackled aiui 

the goverruesnta elicerne,* ahouM vigorously purau» th« conoapt 

Of ragionai cooperation for tha mouná ctHveicpaant of the ateel 

induatry.    The prlaary reaeon foi tha ragionai ooop*»rattnn ta 

tha ¡autual benefita obtainable through largar «aHcets, eeonondee 

of eeala,and apeeialitatton in product-aix to aohieve maxi««» 

efflcie&oy and productivity.   Aa a corollary, it would alao ba 

advantageous for the auccwaafu) liaplaaßntatlon of theae regional 

steal projeeta   to develop dealgn and anprinaerinr organiaationa 

on a ragionai or aub-regional beala» where oondttion« panait. 

T8.     Tha ai«il*rity of condition* in developing oountriea and 

the ooeaon orientation of problaw aJao indicate the poaai- 

billtiea «f the aharing and/or tranapl «nation of th« experiena** 

of one dovalopiag country to ancthar.    It would lead to a better 

utilisation of teehaieel »anpower raaouxoea and inf raatruot'ira 

faeilittai «nah aa reaeareh and arveiopfBent, technical and 

vocational training «to.  if the daaiga and engineering eervices 

war« pool«* and developed to eerve tlw requireaenta of the 

ragten.    It aaet&ld be borne In alad, however, that tha techno- 

logioal needa of lav eloping «wntrta« within th« ragion aay 

differ dapendlag on thair »Beeifio roooure« endowaenti and aooio- 

eoonoaic ©«»ditlona.    TM* &**•<* limitation «aar*, thora are 

vmat araaa «bara tè« pwtótw of tdötenloff eM ita ej^ioaUoV»»"*" 

fi oat ion art «Malar. 

ft.     th» »top« mm W *&« And»*» anM» (Bolivia, öoloafata» 
OdU» I^B«*Hiairt Paru) to lategrate tfce *aotot4*tie*l ««or* 
la tha »i#^ifie« «Hr *fc» ttttt •** th» 9***tf»** âgwttBfe 
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(May   m*)  ma? be cited is an exaaple 0f regional coopération 
whloh h«« great potential for further Integration.    The program« 

envisages, aa part r,f th» overall industrial d«valop«*nt strategy 

of the eub-region, the eucourageawnt oi  local consultancy firn, 

preference to the technology of th» eub-region,  th« «llaination 

of restrictive clause« in licences for transfer of technology 

and the establish«*^ of oentto« of Investigation and dev«iot*«nt 

for advielng ««diu» and »all Industri««.    Th«a« <«ea«ur«s a«/ 

in cour»« of tiae provi «to th« basis fjr th« «stabliahaent of « 
regional daaign organisation. 

80.     Th« creation and d«velop««nt of loeal design «ad «ngln««r- 

ing organisations will facilitât« th« adaptation and absorption 

of for«lgn technology and «1 niaise che dependence of th« d»v«lop- 

lng oountri«« on foreign sauro«« for know-bow a« well aa r«duo« 

th« cost of technology tranaf«r through imported technology and 

serrioes.    Thar« ne«d be, how«v«rt no oonfllot b«tw««n th« growth 
of local design organisation« and th« lot«rnatlon*l flow of 

technological know-how.    Thar« ar« «any aituationa in developing 

oountri«« where looal design organ!sations and largo International 

organisations can supplement oaoh other's efforts and coopérât« 

on aaslganant« In a particular country or group of countries. 

This Is particularly trua oí hho«« developing count ri «s whleh do 
not hav« w»ll-d»velo-<ed d««ign organi eat ions. 

SI.     On th« long-tor« baai«, however, it would be to the 

advantage of th« developing oountri«« to #«t up local/regicnal 

design and engineering organisation« and uMlise the« to the 

•ejdLBUa on their «otallurgical and other developmental project«. 

They should actively encourage th« growth of th« Indigenous 

design end engineering organisations a« a «attor of national 

policy and iaport know-how and related ongin««rlag Mrviots only 

wher« absolutely necessary for the development of th« toohao- 

logloal and industrial «tructure of th« country. 
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WIPO Secretariat. Creation *nd transfer oí ««taliurgjcal 
know-how. ID/WGUV15 Oct im. Workshop on the creation 
and transfer of «ötaliurgical know-how, Jaanhedpur, India. 
6-li) Dae 1971 ' 

For instance, Industrial aevelopaent and procedures 
ootAlttee (Swnainathan Coaalttee)  1964 aad l»6ó} Report 
on toe ooaaittee on technical oonaultanoy »enrices '(Barra 
ooaaitte«),  1970 

Iter instano«, V.S. Atklm», Siaon Carres, Lurgi, Davy- 
iehaore, otto, Indaag (aubaidiary of Doaag), Head Wrlghtaon, 
Sofrealnas (India) ate 

Ta« tarée new integrated pj<wtt in tha public sector, of 
on« «illion ton capacity »ach, vara tha Kourkala, Bhilai, 
end Durgapur plants built with Qeman, Soviet,and Briti«h 
aid, respectively. 

Batiaataa Cosaittee lf&S-W Thirty-third Report (Second 
Lok 3abna).    Kinistry *f Staol, Minea and Fuel.    Hindustan 
3teel it) Ltd - Scuritela, Bhiiai and Durgapur Steal Proj«ets. 
Lek Sabba Secretariat, New Delhi, Feb-JJS« 

Dastur, M.Jt,    Steel in India - Iconoaic and technological 
poaaibilitiau.    The Fourth Sir M. Vis*««raraya Lecture 1961. 
gapyi .g Ife-MüHUgiijgOaatosgiaJlaäki. voi u HO.B 
Fart i, Apr 1941 

Tan Tear Man for St««l i i»6l-7i.    Mota aubaitted to the 
Ministry of Steal, Mine« and Fuel, Gotera««nt of India, 
New Dalai» II Feb i»i» {unpublished) 

DAatur, M.K, Sseel aad iong-tera planning. Teaet of an 
f-Mr««« to tbe Adelniatreti»» staff Collaga, Hyderabad, 
India, Z$ Feb 1.963 

USMCO I Science and technology in Allan developwtat. 
Conierenoe «a the applieatioo of sotanea aad technology 
«a the derelepawnt 0f AaU, Mew Delhi, Aug iW8, Paria 19?0 

Oeoaalteney aervioes in India.   Background paper.   Mainar 
m oonenlianoy eerrlee« la India, Boabay, 11-12 NOT I9?g. 
The Indaatrtal G**iit and Imretiaent Corporation of India 
Lialtad, Mga/t P.U 

WtBO t Bagioaal o<Mp«t*Uex,   la iwaaetry.   Monograph Re. 11. 
natte« MAiette« ffify Tork SPftf 

- etti» a*»*ad_AiieA Oottferenae »a Industrialiiation. 






