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The role and #valuation of international technical consultants
have besn outlined in thie psper vis-d-vin establishment of the
iron and steel induatry, particularly for developing countries, It
is acknowledged that there are come distinguished international tech~
niocal th-, who hav, provided ouistanding servicea to the
iron and steel industry of the developing countries, Howsver, these
high retandards of technicel consul tancy services and competence are
not unifornly maintained, Details are furnished of the socope of work
of the technical consultants relevant to the establishment and growth
of the iron and steel industiry; some cases of shortcomings and de—
ficlencies thereia have been outlined,referring inter alis to the pre-
parstion of Detailed Project Reports, project implementation, guarantee
operational trials and norms, The role and value of international teck~
nical conmultancy services in the diverse flelds of the iron and
industry for the developing countries have besn highlighted.




I.  INTRODUCTION

Industrialization of developi., countries and regions is oonsidered
1n some quarters to -ompriue principmlly (erceptions apart) (a) maseive
inflow and transfer of technology from developed countries and (b) equally
maseive supply -f importea heavy plant equipment and machinery, Norwal ly
such wmport of technology ani technical know—how and the import of heavy
plant and equipment are channelled to a developing country throwgh the
ergagement of international technical consultanis. The flow of foreign
capital quite often supplements the import of technology and the plant
equipment, The cost to a developing ocountry of the import of technology,
plant and equipment, ard the capitel oan indeed be very heavy for a develop-
ing country and its economy., The supply of capital funds on loan and
tilateral aid is not so simple as 1%t looks prima—facie, If a developing
oountry needs a lot of capital, it has to Pay & lot for it and the poorer
& developing country is, the more it may have to pay. In heavy industry,
such as the iron and steel industry, capital finemce is o commodity whioh
has to be imported and paid for on an identical basis &8 the import of
tecimology and the plant and equipmemt, The steel industry, being heavily
capital-iatensive,entails heavy servicing of loans amd cepital aids,

An estimate of the direct foreign exchange costs of the tramsfer of
technology to the developing coumtri 8, covering only payments of patemts,
licensing, know-how, trademark and consul tanoy services,indicates that
thoee would have reached 1,500 million US dollars by the end of the Sixties V.
If the targets of the Second Devel opment Desade are to be attained, these
payments could well increase six times by the end of the Seventies to 9,000
million dollars, The following table illustrates the above aspects

AN,

1/ Par Bast and Development - Narch 1973, p. 108 - 109




Peyments by some of .hc Asian developing countries for the
transfer of techuology (in milljon UB dollars)

Country Mest recent Patonts, licenses, Management and Total

year available know-how, trademark other technical
services

India 1969 6e4 43,2 49.6

Indomesia 1968 25,0 Ne e -

South Xores 1970 2,1 Neds -

Pakistan 1965 - T0 2.1 100,0 102.1
(anrual average)

Sri Lanka 1970 0.1 9.2 9.3

he industrial requirements of developing countries generally include
the soquisition of appropriate technology, often on a package basis, and
of hesvy plant amd equipment, very often on a turn-key dasis, The rele which

international technical ocnsnltamts play in such massive soguisitions i»
indeed supreme,

There are indeed some distinguished international technical consultsnts

whick have done excellent wid outstanding services to ihe developing
couniries and dsdicated themseives to such tasks,whilst there may de others
solely motivated io securs business md sake money at all costs completely
out s propertioms %o services rendsred and, of course, there are multiple
umm«mnmmmzmm.sm [ 3




(¢) Detailed project reports,including suitable choice of site locationm,
plant layout and servicee, gemeral specifications of the plant,
¢niipment and machinery, materials lalance and flow-sheets, choioe
of technological processes and the appii.ations of latest teshnical
"know-how" and 1mnovationz and, last but not least, the overall
production econotiics based on the nnt uperational costis and total
production coats at successive stages of the semi~finished and
finished end producte taking into account the capital charges and
overheads. The"Detailed Project Report" should oomprehensively dea).
with the sources and means of posaible capital financing and assess
cash flow analyses and the profitability or otherwise of the
integrated project, before and after taxes,

The "Detailed Project Report" may also include the study of tiae
turn-key and packsge deal contracte in relation to split-up contracts
based on maximum utilization of local fabrication manufacturing
facilities. Relevant studies on demarcation of responsibilities

for the erection, assembly,and commiusioning of the plant unite
should be included in the "Detailed Project Report®, The inclusion
of suitable and effective guarantees for the plamt's attaimment of
its in-built capacity in relation to ite "rated" production capasity
will need to be ensured, Plant mansgement, provision of technioal
manpower and operational persormel including expatriate personmel
and expenses, iraining programme for skilled operators and supervisors
will need to be definod in the "Detailed Project Report” on s long-
term and phased basis,

The country's steel market requiremenis and their future pro-
Jection will need t5 be outlined in relation to the plant's produot—
mix, v.ich it will feed into the home market or for possidble exports
t0 re;;ional countries,

The infra~-structure facilities and services fer the futurs
expansion of the plant and the means to achieve thex aay be cutlined
in the "Detailed Projsct Report™,
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The spplications of rescarch and deveicrment work, including
quality control, standardization >f the end-productu and the
analytical laboratory facili.ies,chould “ind a place in the "D2vailed
Project Report”. These multiple aspects of the technical know-aow
and its acquisitvior or the ene harl anl dctailed project enginsorirn”
on the other have received little attention (with a few exceptionc),
80 far in the devaloping countries, The developed countries, whilst
keen to supply the capital funds as equity partnership or loan/long-
tere credat and equally keen ta secur: business and orders for the
supply of the plant and equipment are very often just not interested
at all (with cxccptions apart) to sei up the regquisite "Techmical
Consul tancy Services" in a developing country itself or to assist the
developing nationc to establish such "Technical Consultancy Services"
theaselves, with the recsult thai to-day a serious "techmologiculi gap"
in the creative and applied technology persists in the steel industry

of tha developing countrics,

Developing countries such us Brazil, India, eto., have inter alis
sndeavoured to build up their own teclwical consultancy services, both
in the public and private sector. and with valuable results, In the
oase of India, the recommendations made by its Plaming Commission }/
with the objectives of speeding attainment of the largest possible
measure of self-reliance in .echnical consultmicy services for the
irmustry including the iron and @tesl industry oover: (i) routing of
import of proocess know-—how and equipment design through consulting/
procest engineers 80 as to avoid repetitive import of ths same technical
know-how; (2) allowing the import of mew and improved procssses ard
technologies for the mamufacture cf the same product omly when there
is demonsiradble advantege in doing so; (3) allowing import of know-
hov and proress designs es far as possible only on non-exclusive tasis;
(4) avoiding the luport of package deals and turmkey jobs; (5)
encouraging the establisheent of propsr liaison between research
laboratordien, aquipment and product manufactuvers, ooosultancy snd




process design crgarizations a8 a means towards nastening the

commercial utilization of the results of indigenous research,

design,and development work; (6) avoiding expenditure of foreign

exchange on feasibility studics; and (7) ensur‘ng that the main |
work of compilation of data and designing of the plant and equip~ ‘
ment is dcne within the country, if necessary by inducting assistanne

from foreign erperts, i




11, ROLE OF INTERNATIONAL TECHNICAL CONCULTANTS IN THE ESTABLISHMENT
P _THE IRON AND CTEEL INDUSTRY IN [EVELOPTNG COUNTRIES

The subject o the nole and the evaluation of the gservices of
internationil techtnical consultants for the astablishment of tteel industiry
ie complex and controveraial reer gy wr advanced rountry wherc the roles
of the technical ~onsultants, the ¢lient, and the financing agencies
respectively are fairly wel! understood in their joint endeavours

to promote 11 succese of the steel enterprisc,

Developing countries on the whole lack their own technical consul tancy
services of the statue snd calibrc rneedad for the highly capital-intensive
and modern integrated steel inaustry. As such, the doveloping countries
endeavouring to attain nclf-sufficiency in iron and steol production have
to rely on the services of international technical consultanis, who are
a8 much foreign o the developing couniries as the foreign capital which
seeks invesiment on favourable terms in various developing countries,
Evaluation of the services of international technical consultants f£ar the
steel indusiry in developing countries is still more complex depending
inter alia upon ths basis and nature of such an evaluation, This brings
in its train certain unavoidalle tactors in developing ocountries, which
are plagued with the shortage of capital funds, lack of technioal expertise
and trained manpower both at the operational and management levels, The
choice before the developing countries is not casy. Socio-political oon~
ditions in developing countries are excluded from the scope of the present
study, although they do provide cither uwume constraints or promotional
factors in the background of industrial development,

The three main parties concerned with the establishment of the heavy
steel industry in a developing country are (a) the olient, viz, the
industrialist in the public or private sector, (b) the technical com-
sultato, and (o) the fimencing institutions (state or private banking
organisations) mm !‘mip eﬂtd, bilateral loans amd/or dartor
trede Mm m.
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Technical consultancy .ervices may be regarded as the second phase
of the four coneeoutive phaser which have to be pansed through to com-
plete the integrated cteo) project, Pirat, one has the general conceptj
the sccond covers the rtudiog =nd reports on the technical feasibility
and econonic viability o7 the ru et on which 13 tn be bamed the steel
plany ‘hird 10 tne dnplementation of the steal plant, with :detailed
enginerring leuion and covtruetion work; the fourth phase comprises
the starting-up Orerilicii, commissioning of the project, and working

up the plant to ful! nerformance,

The second plise 15 aub-div.Jec into five steps as showm in the
attached fun wiagram. Tors work is uwdertaken, inter alia, by technioal

conswl tancy sorvincs a,eairved by tue client,

Before an, cvaiuation of ths work of tachnical conswliants for
the steel induatry 1r develiping covnirics can be done, it a8 necessary
to examine their modus—operandi in gome detarl. Wheu more than one
technical consuliant g appoinied, as shown later in this review, it is
equally necessary in 8tudy their working for the elient ard the wodus-~

vivendi arrived at between the parties concerned,

The appointment of 4 “eparate consultant fimm to assist in the
operations and plar: managunent ig c mon in some of tha developing
countries. This consuliznt firm functions almost as the sanagemsnt hoth
during the plant'e conetruc tion phases and additionally for the firns
few ysars of the integrated operations of the entire iron and stesl works,
Durirg these periods, the actual cwners of the stesl plant (public o
private ssctor) act oriy as the aenior Supervisory body, This consultant
firm has to ensure on behalf of the owners of the steel plant the implememt-
ation of the "guarantce clausea® contained in the "Agreemente" made with
the suppliers of the ma jor plant equipment, machinery, and ancillaries in
terms of their guarantsed operational performanuce. On the osher hand,
*his work can also be undertaken by the same tachniocal consul tamt who
had prepared the original detailed project report including detailed
engineering of the main Plant, anciilsries, and servioes. Susch sultiple
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respongitilitice npd nedun operand: of the main parties (exoludin‘ the
actual owrners of the plant miblve ar private aacior) create difficult
srtuatione ain the aag: of developing ~ountries, [f the twe consul tant
firms ac not Nscharee Lhe | Niig . ions “oracientioualy and in the

beet interest. Af tp. “luertas situaticns can arise whereby considersble
Lose of Firnancial roacurces gu iney:table, Lych uniappy situations and
actual cases nave arimer .n come vt the developing countries in establ ish-

Ine their iron wand thee] lndiaatry,

In the rase of a large and int*cprated steel plant, it is not common
to place the urd.rs for *he plant aquipment and ancillaries with o single
firm but with a 2onsortium of firme. Thie consoptium can be composed of
leading firme from a single country or from differont countries, The
consortium can also, if fequired, arrange long-term credit facilities om
& Government-to-Government bas, s and/or ‘hrough banking agencies and

inveatment centrec,

Apart from the normal £4arant zeg fo‘r the quality of tne plant
equipment ard machinery, the obligatior.. of the consortium may terminate
on satisfaciery recults of ‘he perfommance tents, The performance tests
are normally confined to the attainment of the design cutput figures over
& 8pecific period of time and carried out under stipulated condi sionsy
all these variables have in be negotiated and agireed upon well in advance
by the corizerncd partics, One has only to think about the sultipliocity
of various loop-holes ir these multiple agreements to Tealise how the ‘
technical consultants do operate. To an inexperienced cwmer (puditc or
private sector) in a developing country, these present a formidedle array
of aligrments which should pe fully protected in the best intevents uf the
clients of the developing countries,

If & ™urn«key" ccntrast for the supply, erection, and commissioning
of the entire stee] plant ie entered into by a develeoping oountry, although
1ts immediate effects may appear sdvantageous to a developing country; in
the long run, however, ine latter car fun inte unforeseen difftculties on
Rany counts including financial liabilitiem, There are subtle points kst




are not readily discernible,even though "turn-key” stoel-plant contracts
sppear attraotive to a developing country and seem to simplify the ‘
responeibilities all around, However, the actual experiences of "turn-key"
oontructs in some developing courtries, have not been happy in terms of
capital costs and the legalities over the interpretations of various
vontract and agreement clauses have dragged over a protracted period,

Theoe then are mome of the inescapable difficqlties and omerous
responsibilities that a developing country must shoulder on the road to
sconomic development in which the basic iron and stesl industry plays
an undisputed and important rcle,
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111, SCOFE AND OBJECTLIVES OF TECHNIGAL CONSULTANCY SERVICES 1IN THE
ESTABLISHMENT (® AN KON AKY: STEEL 1NDUJTRY IN DEVELOPIRG COUNTRIES

A, _Feamibiiity Swdy

(a) The first ang the moat tmpurtan’ step Lo Laka when planning
an iron and steel plant is *re préparatior af' a feasibility stuly.
The importiance of feasibility studies in devel nung couniries where
conditions difter considerably rrom those met with in develcped countries
carnot be underestiriated, There arey lowever, ceses where the developing
counirias are addi‘.onally tuced with lack of cartain bagic rew materials
such ar highegrade metal 'urgical Sokirg coal, highe=quality iron ores, etc,

(t) The object of Preparing n feasibility study is related to the
fundamental clarification of certa:n besic techno-economic factors which
govern the suc:ese or the failure of the cntire project, These cover

mainly the folluwing parameteras

1)  Domestic market requirement and probable export possi-
bilities. Availabi’ity of basic and auriliary raw materials in the
country in the buckground ot' currerlly increasing trends to import
high-grade iron ore whare the local irom-ore depocita are not suffioient
and/or are of poor ality,

1) Capic .y of tho plant and the nature of multiple product-mix
the plant will be designed to produce,

(e) Choice of tecanol Ogical procesres including pre-reduction,
eleotrio smelting or blast-furnace smelting of irom ores, the sioe and
nature of the rolling mills and auxiliary equipment for metal transformge
tion (rolling, forging, extrusion), contimous casting. Approximations
of the capital costs including the foreign exchange component,. Ayprexise~
tions of the production cost for each of the constituent product-mix .amd
assesement of profitability of the integrated project,

Resumé of the rocommendations and summary of the praject end comments
on whether or not the project should be implemented,




B, Optimization Z'udies and Pinal Selection and Elaboration
of the Sc¢lected Gchome of Opurations, 1ncluding Selection of

the Site, bearirg in mir) tne o1l c~omditione {these will
require 3oil tests and determination of the load~bearing

capucity of th~ ruil),

The location of the plant will be governed inter alia by the status
of the transport facilities (for each ton of steel produced, over four
tone of the raw materials must be traasported to the plant site). The
selected scheme of operations including the choive of technological
Jreoesses will bear in mind the capacity in the country for ithe manmu-
‘acture of steel-plant equipment and machinery in order to reduce the
foreign exchange component to the minimum possibdle figuro, This optimisa-
tion study will lead in its ultimate analysis to the preparation of the
detailed project report,

Cs _Detailed Projact Reporis

will coutain the overell plant layout including that of the individual
constituent units, the provision of cervices (ges, water, powor, compressed
air, etc,)) full epscifications of the plant equipment and machinery,
matorial balances and the plant flow-sheets; the capital investment cosis,
the working capital and assese the overall prefitability of the integraied
project, The detailed project rrrort may refer, if v-quired, to the
posaibilities of a turn-key package deal related apecifically to a particular
country end soupe of wplil-up contracts based cn maximum utilization of the
namfacturing capacity for steel plant equipment in the country.

D. Ome of the nain lacunas in the detailed project report prepared
for the developing countries by technical comsultants relates in many
cades o ‘ie omission of guarantee clsuses snd guarsntees in respect of
original capitsl cost estimates amd production cost projections, the perform-
ance and oqpiuuy of the integrated plant to attain ite rated cutput based
on the mar rew saterials alrecdy worked out in the detailed project
report. The ym.et repert 11 aleo outline the mampower requirements




2130 be furgniohed 21 the cxpanr ate txpert giare, including the exponses
Lo b repatelLa nestiy irog; i axcharye,
I

Se _Detuilag Frojeat M Lu g

A % - ot g

The detaneg Prosect oneineriy, - will provide comp) < te drawings
including work D raWIvey e peyat ool tonder bapere based on the
detnilng Projeci report, Seruiiny and
qppropriate adyy e “C Lhe investory or the
Government, o the ity b, before entering into agreoment with the
2 Crti1on gng alertness gre required to ensure
that the Corvalting yryn g ot invelved directly op indirectly with the
firme who wi]: 3, Auigned the contrasty for the supply of plant oquipsent

and ‘Y iliaricr, including mfra~Structure equir.ent, In the d.otnlvnd
progect report gapg d2ta1l ed

eprelfieat vone nlaiien gp ool -

Belectioy, or he tenderyg i

8clonted firm, Conelderabl

PLo gt engirecring, the critical path
analysis and modurn nelwork metiodology would ba followed,

. __Exccution of tne frogect in Collaburetion watl the Techniocal
CSonsul tant
—ianls

The actual implenentatioy of the proj.ct will require the in-plan.
training of the plant work-.rn, operational unpervisory, and nanagenent
stafl' in order to fix the Opcrationsl date to establ isn wotual production
noTms and yijejqd Tigurea at €ach sucoosci s¢ rtep, It i3 Poasible that the

consul tants who wjjj undortake thoge dutics would be aifferent from those
who had praparcq tp. detailed project report and/ox the detailed projeot
“rgineering, There ig considerabls merit in having a Bopac-ate comsul tunt
farm during the fompiasionang, running in, and Operation of the integratod
plant, in orgep that this occnsultant can ad judge the techmcal contenta
and financial nro jections cortained in the detailed Project report pro-
pared by .. °riginal techaiea] consultants, Thus, there are three
differen: 8tages involveq in the dogign of an integrated gtesl plant, The
Tirst stage ic the feasibility report and the Preparation of the deteiles
Project report, e 8e0ond rtage covers the Preparstion of detasled S |
engineering anq workirg drawings for the integrated wiqa) p!aﬂ and

its constituent unity (blent furnaces, #eelnaking shop, rolli& ﬁilln,,
finishing departments, siq, ) The inirq stage .» related to the P
tion of detaijeq desipme of the Plant equipwent ang selovant drmrivgs mgh
blue prints, such mg for the blagt Turraoes, LY oXygon atie




etec, and their f‘abx“ﬁr;etiog #ance none of them can b bought "off the ghel Y

a3 if it wore, 1In elaborating the three stages, 1t 18 pointed out during
the first &tege, iechnical feasihlity and cconopir i ability of the pro-
Ject are aialysed COVOring marke? surveys, economic data, the product-mix
along with an asaecamons of ++.. et = table location of the integrated
stenl plant. During thais #tage, the dets.led project repert is prepared,
outlining the marits and demarits of various tecnological procesees and
selection of the nmost optimum, the plant lay-out, transpor? network, the
estimates of the total project investmont cists, ansesement of operational
and production coats, cash flow and profitability analyses, stn,

The Second stage involves the detaileg Project engineering of each
of the plant units, such as the coke Ovens, by-product plant, blast
furnaces, steelmaking shop, continuous Casting,rolling mills (hot and
cold wille), processing and finishing lines and of the auxiliary units and
services, It is at thig a8iage that the capacity and performancs of esach
of the individual self-contained unita are detemined and design of the
suxiliary cystems such as the internal water Supply, gas and steam pipe-
line network, power distribution,and communication systems and plant ocontrol
sckeaes are developed, Detgiled working drewingc including civil work
draings for the foundations, erection and installation of the plant
equipment, and the related structural work arawings are also prepared,

During the third 8tage, the deimiled engineering designs of the basic
and suxiliary plant unita snd equipment are prepared inocluding shop draw-
irgs and the blue-prints for their fabrication, Prom these drawings, the
fabrication of ingiymm plant and equipment iiems is taken in hand followy
od by thair assesbly, erectionsamd installation st the site. The mamu-

favturers aud sippliers :f the plant squipment und machinery tuaﬂ,mﬁ:q‘

their tosi-trials, after sasenbly at site and rectify any defeots obeerved

ity ey \eckmslogiolly stremcnt coutrise; makes meveys,




these laima, to supcivige the orecticn and ~ommigsioning of thase unite,
and “o evaluate their dad.vidual ari co-ordiated perTormances. It ia
due 1o these reasons that several technical .onruliant orgunivzations
have growr up, Whil:nt theo cons'd tants have an advisory role to play,
in practice the responsibilaty rightly or wrongly asasumed by the cone
sultantc 18 20 cnormous that few cliente would wgnore their advioa,

Over the yoars, consultancy services have grown ir strength; and in the
digcharge of their rommal functions of ratering to the client's needs
and because of their special position as proteseional bodies, they have
acquired a status and cxperiise which any purchaser or his engineering
unit ~an hardly provide. 1In thit role of a link beiween the olieat and the

oquipment suppliers, they have acquired a position of considerable signifi-
cance and importance to-day,.

It wilil be cateide the uoope of this paper to £0 more desply into the
full scope of work for the Technical Consultants; the latter may aleo de
arked to propare on behalf of the client, the detailed "Terms of Agreement*™
for the supply, installation (including civil worka), commiesioning and
guarantce trial operations by the plant and equipment suppliers of the
individual shops ané of ths steel plant as a whole, These guarantee-trigle
operations will be adiudged on standard "norma',

In preparing the Detailed Frojact Report, the following aspeots could

also be covered on the basis of prior mutual agreement betuecen the client
and the Sachnical consuitamts,

= Boil investigations mtudies including water-table studies end
drilling of bore-holes for determining load-bearing tests in the ares
recomnended for the site location of the plant with a view to detersine

the most cconomic and the besti possible layout of the proposed plant and
its ancillary facilities,

- Determine Lhe requirements of power, vater, fuel oii, a‘hﬂ.
compressed air,and other sarvice needs,




= Stvdy the Mow of 1yeome s ibroras rateciale and recomnend

the mode o1 transport to bLe auopted therefor,

- Prepare the summary ond det i led O opeokdoawr e ok ‘stimites for
ecach facility indicating separatcly the cost of civil work, structural
work, main and auxsitary mechanicogl ~graipment, main and auxiliary
electrical cquipment, elc, In all thege estinates, foreign exchange
and local currency requirements for indigenous squipment, etc, should
be indicated. Prepare all documents required by the Govermment and
finaricial agoncicg for procuroment of foreign cxchange for the imported
equipmont and machinery,

=~ Preparc the detailed management and mamning schedules for the
integrated pl mt,

-~ Fnsure predetermined degree of standardization of common facilities
inter alia the lubricating system, pipe and pipe fittings, cable ducts,
instruments, communicaiion system within the plant, pumps, bearings,
conswuatle spares and other replacement item:, clc,

~ Prepare designs, drawings, and flowsheete to enable detuiled
specificatione to be formulsted for all items of work, Bagic engineering
work should inter alia include designe and calculations necessary for
carrying out the construction work for all the stages. Meke all stress
caloulations, complete designs an’ scantiing drawings, configuration
shests and cleurance diegrams, details of anchor bolis, reinforcement
and bar bending schedules and embedded steel,

- Mkuiuc, designs and worxing drawings for all services will
bo preparod. Also, prepare ihe layout and arrengement drawings for all

electrio substations, oortrol rooms, motor maas;, and electrica:ly éihirﬁuﬁdn
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EVALUATT N OF TifF. SERVICES OF TRCHNICAL CONSULTANTS FOK THE
ESTABLI SHMENT OF THE STEEL INIUSTRY IN DEVELOP1NG COUNTRIMS

Evaluat:or of the gervices of technical coneultante in developing

cowtries car Lo und. rtaken on the bavia of the Buccens of the stesl

progect in torms o ts technological performance and financial pro-

Jectionu, The fies to be paid by the claent tc the technical consul tant
are directly relatod te¢ the overall capital coetc worked out by the

technical consultants for the steel project, Any increase in the

estimated or actual) will lead to escale~
The natuial desire of the consultants
(developing countries ape highly desirable clients) is Lo wecure the

contract and 5ign the agreement with the developing country, In order
to do 80, sometimes

capital cost of tune project (

tion of consultant's fees,

ihe technical consultant may in preliminary negotiations
underestimate the capital costs of the project in order to make the latter
look highly attractive to the client and secure the contract, Likewive,
the technical consul tant may cstimate the comprehensive production costs
(including operational cost plus depreciations and overheads) to attractive
low operational figures, in trying to align them to internstional levels,
Several assumptions and deductions are introduced into these sstimates

and calculations, even to the cxtent of holding out possibilities for the
developing wountry {o profitably enter the export steel markets when

the internal stecel market demand ir low, The develop ng country frequently
lacks the indigenous bage to scrutinize these sstimates technioally,

leave alone challeage them; sometimes another technical consul tant {e
engaged to do 80, With the agresmont duly exccuted by the two parties,

the stage is set for the invitation of tenders (g10bal or country-wise)

for the supply of capital pPlant and equipment, The price escalation
clausen that figure somewhat unobirusively in the equipment npply

cortracts are almost invariably fully enforoed in the ultinate bills
of payment,

International Consortia

Quite often an international consirtium of equipment supply firms
ie set up to anmist a developing country to set wp the steel indusiry, '
This consortium also takes upon itself or im given the task of assisting

in capital formation on favourable terws (aeaivy
10 secure the much nseded loans from isbeswsdlin:




in such caseu, the invitation tc vender for the supply of stenl plant
equipment is confined to the firms onat sdulirg Lhe sonsortun only

and they settle amongwt themaelv-g which "irm wouls “upply what and at
what prices, fThe devaioping country has little choice in the mat ler
since it necds assistance 1. ro Wg capital funds and depends very

mich upon the consortium in this recpect, The experience of some
developing countries in working with such consortia in astablishing

their steel industry has noi beun alwwye happy. The technical consultants

are someétimes pre~utipulated by the sonsortium and chosen from amonget
their own teams,

In the casge of developing countries which €0 in for public sector
stesl enterprises atded by long term loans and favourable credit terms
from friendly countries, the pioture follows & somewhat different pattern,
Thus, if a friendly country provides the loan in full or part ‘o cover

the foroign-c:chmp component of the integrated stesl projeci, quite
frequently the tender invitations for the 8upply of steel-plant equipment
are oconfined to the fims of that country only; thie may limit in some
cases the efficiency of the now plant., Kven if in some cases global
tenders are resorted to, the steel.plant mpeci fications may be adjusted
to suit the Qquipmént suppliers of the country providing the credit,
These are noi hypothetical possidbil ities., " re are quite a few exampl es
%o uxé@trau these features in tie case of developing countries, Of
m, in such caees, the State ultimately pays the capital costs for
the l'faolwplmt, but, in the final analysis, it is the consumer who has

to pay higtar prices for indigenous steel,

One liguriest gup i the contracts std agresments ontered into with

stesleplem vyt euppit Pelated to s entveion of "plemt opere~
ol G Lttt o without sugilementary "penalty clusses®




In other wordy, in invit.ng tenders, *he s gioys offere and bide

re~eived do differ 1pn th

CIroinvnnieal conteni o alto ir their

capital cosir anct wliimate pricos

« liowever, in foing 80y the tonder-
ing firms do normal Ly "wrnish their reacons for departing from the

basic plant gpecificalio.,. nevrted arn Lo {ender Papers, In examining

however, such ternder offers ad the reasons advanced by the lirme,
the client and,on hig vehalf, tie technical

his own tec.iical Judgemert anu uxperiunce since the position invariably
18 that ~ach firm advo-ater

118 "reasorirg" and advances itz technioal
order to gain acceptance of its tender and

consuitant har to exercige

views iy

capital prioces,

In dealing with theas B

tuations, which are normal featurea of
such a trade, =t igs customary to add the "

plant operational guarantee
clauses" srd supplemented by "penay Ly clauses" - the forme.- guarantee

formance in (erms of itg attaining the
specified productior, capacity,

8 penalty on the suprli

suppliere, should the

the plaut's operational per

and the latter, in some Cages, impose
2ry of the plant equipment, including turn-key"

plant fail to achieve itg Specified production
capacity over an agreod test-triyl period,

In some casey, however,
penalty clauses are excluded and the final payment to the equipsent

suppliers to the extont of say 20 per cent of the total contractual
valus, is nadc only after the "plant operational guarantee ciauses"
have been effectivoly satisfied based on the completivn of the satisfactory
test trials, covering attainment of specified production capacity oon-
sigtent with optimum production raraneters (such as "coke rate”, etc,),
Additionslly, 1n gome cancs, the comtracting firm has to Bupply the
plant's "gparenn without any additional charge over a fixed period (parts
a8 would not need normal replacements during this period),

The omiseion of the above clausec can
situations, It has been observed in a deve
with highly wsatisfactory performance of the plant, the supplier of the
latter inmigts on ¢clling additional ancillaries to rectify the defioiengies
in the plant’'s performance, Thops ars actual ocases, in developing countriss
where an entire sintering plan: had to be revamped and imm washing
units added later on in the circuit originally not designed to include

lead often to paradoxical
loping cou.try that confronted




then, involving heavy additional capital costs, Such a situation
could wall have Y‘een avoided, h. 1 tne original contract included the
"plant operational guaruntees cluuses", These illusirations can be
mltiplisd and are baged on somc actual cases of iron and stesl plant

installations in the developing oountries,




v, GUME OF TH GERICUD DRI CLALC DT ORCRRY D 1 THE PROJECT REPORTS

FREPAELD BY TRCURICAL CONEGLTATTS POR DHE DEVULOPING OCUNTRIES

Som: of the rawn dof vt Lew  p Lpe wrusent reportis propared by

technical conrul taants relate 6 the followiig:

le Imprope s mytvching Slecleplivit coret o ern anrits, vaz,
coke ovens, bla ! rartinces, ctaclmaking, the tolling millo and finishing
department:,

?¢  Recommunding unproven tochnoiogical proccsses a.nd/or of these

precesses alming at increaasg Supply of plant ~quipmant,
3¢ Unsuitable jlant locations, layout,and gervices, etlc,

4+ Undercetimation of capital chargos (depraciation, overheads,

etc,) and capital recovery char o8,
P i

5 Techno-ecoromis ustudy Lourw. depth and detailed analyses in
relation to cuprtw “qulipment ang ynveatment costs (lo~al currency and
foreign cxchange components),

6s  Underestimatior of eperational and produciion costs,

The technical coneultants sometimes recomsend the sstablishment of
the steel industry in developing countrise based wholly on isported raw
muterials and on othor assumptions as outlined in the following pages,
In the case of one developing country, the steel industry’s establish~
ment was recommended on the tollowing basiss

Almost all the basic raw materials including coke were to be imparted
including coks from Furope to be transportied half-way round the world,
The unavoidabl.: degradaiion of the cokd during hsndling st the two ends
and ooean and internal transport, etc. to sizes Lelow one inck (2.5 cm)
was not taken into account, It was well known that sises below one inch
of the coke shuuld preferably be avoided in the Llast~furnsce burdea to
reduce heavy tuyere losses and lower high coke rate, B8uch degradation
of the coke during port Landling apd ocean and surface transport is knmown
to be of the order of 15 - 20 per cent and can represent abnormal loas
in terws of high coke imporis per ton »f iron unless the 1" coke is
crushed to be charged into the sinter., If a sinter plant had aleo 4o
be set up at the site, much cheaper high~grede iron-ore fims could
have been considered for imports for sintering them 1o provide the foed

to the blast furnace rather ithan the import of high grade lumpy iren
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orete  The burder ciores laokod a bad g with Twnpy i-on “re, pellvts
and celf={"nxing . rtog PEOROL L eGPl Lo her into the blagt
furnace, A roko rat. ef 'L bos Tap orens ol fwrane praciice was
arbitrarily acrar 4 an the projecied tocl plant which was Yyt to te
installed, Tha sycoedinely hisr hi- e treporatarer and hewry fucl
injection with .r without TXyEen enrickm o one of the sie bloot, backed
by fully effective semputerized control opurations whinh characterize
the best of Japanese tla:t-finace technologrcai practice can well be
followed on paper but .re not sac casy tuoamplenent in actual practice
in the cas» of du.veloping countrics;  over some of the advanced steel-

making countries have noi bean able to match the Japanemse performance,

The capital costs of heavy labour insiallations for a deep-water
coastal sterl plant, of the Japaneze type, wrre not taken intc account,
leave alone tho ef2sig of their capital chargen including overheads,
depreciation,and amortization thervof on 1roa and sio2] production cuwis.
To permit heavy ocean~poing raw-material carriere,needing drafis of
about & feet, to berth for wnlouding, alongside the ore-bedding by
and in parallel with the blaot furnaces in itself represenis heavy
capital cost installations of the order of 30 - 50 million US dollars,
aladet wholly in foreigm exchange in the case of developing countries,
And, of nourse, it is very easy on paper 1o keep referring to and quoting
the modern integrated Japenese coastel deep-water ai-el] plants based
on imported raw materials whilst in practice i is moat difficult for
developing countries to follow suii, lackirg ae they do the resourcos
of capital, dechnical know-how, wnd trained mmrowor and when sven sowme
of the advanted steclmaking coumtries Bave not Luen able to match the
Japanese low-cowi steul-plant installotions and performance, The capital
costs per anmual ton of steel for Japaneee coastal deep~water steel plamts
have indeed been lowsst in the world end often of the order of 130 - 1%
us dcllﬂm he corvesponding (igures for some of the advanced steel-

neking ® are ware $hsa dosdle and for Soe developing countries

of the ey of e Jepanene cupital coste per
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for cuch a ~ocas*al antorraced awteel aiant would be of the order of

30 -~ 5 million U3 lollars and which could strain the resources of a
developing country, Jacking ar 1t d.en the inuigenous technical means
and howe zapital rescurces to install “heme Giving an actual oxasple,
the port development coantal plant currently under implesmontation at
Bast Intercours. island, near Dompier 1n Western Ausiralia, for iron=
ore loading, vtc., vill cost no less than ¢4 mallion U3 dollars with
a berthing dratt of over O fmes which 1. of the same order as would
be needed for a coastal integrated steel plant; whilev advocating
the latter, its capital cosis werc either totally ignored or hesvily

under—estimated in the case of a developing courntry,

It i1s often stated thiat the cuapital, operational,and production
costs analyses have besn based on ithe European patterni, Such a pattera
for developing countries is urntenable, I the case of developing
countries, the corresponding capital costs have (0 be raimed often by
15 - 2 per cent even while not taking into account the toreign exchange
charges for long-dimtancc ocean freight, port handling, internal trans-
port, customs, and other levies bemides higher costs of civil works,
foundations, erection and comnissioning, expatriate expenses, etc, In
some caseo, thrre are examplen whe.e these capital cosis for a developing
country when takirg all these factors into account, are almost double
the European capital coste, 1ln some cases the capital-ccst figures and
production costs are estimated on purely arbitrary basic without cus
relationship to realictic and practicar comsideratioms, As such, the
capital and production cost figures given in project reports omnnot be
azcepted as sacrocanct; there may be quoted case examples from developing
countries, wherein the capital, operational, and product cost figures 5
given in the project report can be seriously dispioved, The eptire
economic analysis is often sketchy and lacking in precision and depth;
well acoepted standards of capital recovery charges are sometimes jignored
or minimally included,

The production cust estimates at various proiuct levels are made
much on the lower side, sometimes excluding or vartly teking into aceouns:
the heavy ovcrheads, depreciation, intercst on fixed ocspital amd working
capital, loans and capital recovery charges,




It ic sometiren stuled .yp the progect roparts that production cost
caloulatior. ors mat i accoardicis wilh Fa- M Cmperienies, Such an
approach 1o fallaoun in by Gnge 6t e wlopine covsriries, which cannet
reproduce ip tolr e Mivirear cweet e, Thope 7o ithing
derogatory in fuch a aubmission oo o Lho developiag countries very
often lak v teoins ul bice of traared iwanpow L Aari higr-level manage-
ment for the integrated 1ron gwi sbee!l ind.gt ry. The plant equipmernt and
wachinery spares and auxiliaricc have also Lo be imported at high coets
and very often 1r Jeveloping countriecu thei. cennot be foregeen, The
operatiors of u heavy 1terrated steel plant on highpeak economic pro-
ductivity in a developing country take ycare to achicve and in 1te wake,
high production co..ta are not the exceptions but the ruls, There ie no
point in ideslising on Lhese practical fTactore - th: sooner these are
acceptad by the techrizal consultanta, the better 1t is for the steal
industry 1n the developing countries,

A oorrecily prepared feauibility siudy will in any event cnable
the client or f.inancing inatitution euch as the World Bank (IBRD)
to decide whether the project is techno~sconomically sound and should
be pursued or whether any modification# are required,

The technical consul tants ~omai.asioned for the preparation of the
feasibility study must Ye prepar~d for requests for further investigations
from the client, the bankera and the Government, e. g, those oconcerned
with the granting of import licenses, atr, in a developing country,

In some daveloping ountries, the question of profitability of the
State-owned steel anterp-ise is relegated {0 one of secondary importance

in view of ihe pressing need to comserve foreign currency spent on steel
isportn,

In one country, for example, about 350 million US dollars are spent
on atumsal steel imports at present, In other developing countries, this
figure me bs higher or mllcr but meverihaless it represents a heavy

drain on foreign sxchamge rescurcss and bclame of payuents of the country,
The mﬁhbiiiﬁy ef ‘C‘h hi‘h}r MW*M&N steel industiry even
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In some cavea, tariff protection and State subsidies have 10 be
granted by the Covernment to tiec nasecent stes]l induntry in a developing

country at ieast aver (he initial ; :are aeg in thn cam  of Indla,

One important step ir the case ot developing countries which tech-

nical comsultants may sometimes werlook  is the jpitial qapacity
vis-Ad-vis the fingl expansiop stgge capacity. Numerous cxamples could
b quoted where the plannad capaciiy was cxcesmive, with the result that

operations were uneconomical for many yeara, On the other hand, the
initial capacity and tie finad ovpanded capacity must have a reasenable
ratio, For example, an init1al capacity of 50,000 tone per year and

the final-ctage capacity of five million tone per year cannot be recosmend-
ed or matched, A ratio uf one to five for the initial and final stages
should not be normally exceeded,

Another important point sometimes overlocked by the technical consml t—
ants is that sufficieni spare psris must be available at the new stesl
works for et leaat one year of operation., The drawing must be prepared
of ths items mos: needed for spares and manufaoturing facilitiss arrenged
to ensure that the required parts can be made in the country, After some
yeare of operation, the original supplier of “‘he ateel-plant squipment
is unable to supply the spares since he has moved on {0 more advanced,
sophisticated, and newer types of the steel plant equipment and semmet
supply the sparea for the original lant either totaliy or in some cudes,
can do 8o only on the payment of cxorbitant charges, WNost technical
consultants tend to overlook these points and theres are actual sxsmples
to illustrate these points in the case of developing countries,

The choice of technological processes and the aconomic considerstions
tend often to be based on non~technical factors in the came of developing
countries where the selection of prooess technology and the related plamt
equipnent are inevitably linked with the partioular supply of irom and
steaelnaking ceapital equipment by the country which provides tha techmicel
@dfor financial aid. Thus the choice of a technologiosl process md .
the operational flowsheet has to be qualified by tha country's finsnelal
resources, the market patiern and its future projectioms, the finmpied
capital outlay and the least foreign exchange component involved) the
process thus melecied may not be the best tsohmically but could Devers |
theless be those thai would enable a countiry to mest the reourring demands
for capital sparns and technical trained persommel. ’




The apeieation f & partimdor Taewt pracecs inoa developing
conntry cannot he ancented as aut matic ot iciomati Any rew or the
latest process has to vu. e ool v o sncatant . period before it
ran be rccommerded fup arplicatian cliewltore, iany cuch processes could
fall by the way-side 1n a developiny country, coemibiy because the local
baskground conditions of instrumentating, automation,and mechanical
control have nat been suffic:ently developed, Apari from the capital
outlay and foreign rxthange resources, other fantors would relate to the

availadility of raw materials, sieel scrap, and fuel resogces,

The capital-cost estimater prepared by well eatablished international
technical consultantis go awry 1in the case of developing countries and
the production costs more #o; those estimated by the international
technical oconsultants in their detailed project reports do not apply
in actual practice,

The capital costs, likewiso €0 up by over 100 per cent in nome ocases
for actual installations compared for those sstimated in the detailed
project reports prepared by well-known internati onal technical consultants,
The reasons for these anomal ies are not far to meas:, The one basic ain
of international technical consultants appears to be to get their project
reports accepted by develiping countries with themselvea firmly wedged ir,
The poor developing country firde the international technical consultants
gotting more firmly entrcnched wi.i each Justificasion provided for the
¢scalation in the capital costs of the projevt aend increase in the actual
production costs of the steel and its producta, The daveloping country
at that atage finds itself confronted with and hedged by so many innoouous~-
looking legal clauses introduced by the international technioal oconsultants
and inmpoently well dieporsed in the "Agresment™ migned by the two parties
‘et 4hs Jowvsloping cowntry hae ne choice dut so give in,
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V1. EVALUATION G CONSULTANCY SEEVICAES T PROMOTS CAPITAL LKVESTHENT?
{comestic and foreign) POR THE .RO¥ AND STEEL IIMISTRY 1N DEVELOP-
ING COUNTRIES (capiial financing on *quity bwis, capital loans
from irterrational barkivy and financing agencien, ~apival financing
on a courortiuwm BASIE 1nv: iving one or more firms and/or couniries,

rapital fitancing and loans un Yiiateral tasis,

Capilal financing for a highly intenaive stes) industiry is a complex
subjact, particularly in the case of developing countriee, The inter-
national technical consultan's often act aa promotars for 1:¢ capital
inveetment of the stcel projacts in developing regions and countries when
they use their feasibility studies, techno-economic evaluation and/or
detailed pro:rct reportc with ‘apital financing agencies sucl as with the
IBRD, IMF,and private barking organizations, Quite often the techniocal
consultants obiair the cteel-plant squipment from different advanced
vountries with their respective Covernments offering suitable long-tem
credit terms to the developing country, While much can be said in favour
of such arrangements, the developing country has no choice dut to wscoept
whatever price tag is laid on the supply from different advanced countries
of the plan® emiipment and which is often much higher than their world
market prices; in such cascs, the ame technical coneiltiants sot as pro-
moters for the sale of plant equipment on long~term credit tewms on behalf
of the emuipment suppliers and not infrequantly lucratively from both
the mides,

In some cases, the developing country agrees to the partlicipation
of the foreign firm on capital equity basis to the extent of the foreign
exchinge requirements of the steel project, while the indigenous costs
for oivil work, building, and local fabrication of the siructural works
and of such equipment as can be locally mamufactured, are met by the
developing country, This, of oourse, depends upon the bolioy of the
developing coun‘ry concerned. Whiist in this onse, the profits of the

steel project are divided appropriately between the two parties over a

long mutually agreed period { 10 - 20 yeara) or indefinitely, the manage-
ment of the project is shared on the basis that the ahairman (or president)
of the board belongs tc the developing oountry and in soms cases vioeverss,
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Ruch can b2 said for and aga1nst these arragements and there is no
universal yardstick to sd judge therr respective merits, International
technical conaultantc A0y however, =uscred in playiry a double rola in

these finan 3al tranrcaction,

Capital financing of the stcel industry on bi— or multilateral trade
agreemont in much )leas implemented but has beey, tollowed in the case of
a fow developing countriaes when the payments in foreign exchange (for
the supply of the tteel-plant equipment and technical expertige including
technical consul tancy Services) are made on a long=~term basis through
financ_ia.’. ajustments of exports from the developing country of traditicnal
items (tea, coffee, Jute, cotton, textiles, hide, skins and leather

goods, etc,),

Capital financing on a wholly indigenous basis in a few developing
countries has been succesaful for putting up small iron and stesl plants,
In twse cases, the capital costzs of the plants in local ourrency have

been reasonably high (in °quivalent foreigm currency) but no higher than

what vould have ultimately been the case against foreign bank loans and
long-term oredit,

Vast capital is required for inatalling a new integrated steel plant
on the basis of anoepied sconomies of scale using conventional production
ssohr.logy, e.g, a mil) ion tons integrated Plant for a mized product-mix
and wpwards - & three million tons steolmaking facility Jor flat pro-
ducte contimious etrip mill, ‘Depending upon the product-mix, the capital
needs could range from 200 million U8 dollars to more than 600 milliom
US dollars, Thene figures go exosadingly well with access to potential
mazkets (internal or sxpori~based) and plentiful sums of capital, But
what bappens in the omse of developing cowmtries 1adking as these do
hage mavket 400 oqually iarge sepital resouross,
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Vi1, CONCLUSIUNS

Corclusiome in & study of technical consultancy services for the
iron and steel industry in daveloping countries would tend to merge into

one basic theme, that uavelopimg countriec must develup their own teoh-

nical consultancy services as epeedily as they wish their steel industry

to grow, Tais is a lesron which relatively a few developing countries
have indeed learnt. The task is not easy but it ic also not insurmcunt-
able, Good start and success have bean achieved by some developing
couniries, Ever. though the iron and steel industry is highly ospital=-
intensive, it cannot be left to the vagaries of international trade

and barter arrangements to meet the iron and steel requirements for
almost unlimited applications in expanding industries of the developing
world, The growth of technical oonsultancy services in developing
countries should really precede or at leaf! proceed pari passu with the
development of the iron and steel industry in these regions, The develop-
ment of technical consultancy services for the iron and steel industry
in the developing world, despite acute shoriages of trained specialists
and oonsultants, would represent a self-sustaining growth and not a
super-structure with an alien base, Those who argue that the develop-
ing countries should contimie to draw upon the experisnoced techuical oom~
sultancy services of indusirially .dvanced countries conveniently ower-
look the position inat the latter will also continue to draw upon the
scanty financial resources of the former., This would contimue %0 be

80 despite any claime to the coutrary, I1f money is plentiful, it is
cheap and if money is in short, supply, it i expensive as in the case
of developing countries,

It should not be forgotten that the industirially advm countries
leading in steel production to—day have passed through the same process
of self-sufficiency in technical consultancy. While much cen De bought
woff~-the-shelf" at & price, the seme price can be paid for developing
an in-built technical consultancy service in the developing steel worid,
Fo matter what is argued for or against, this objective is quite cless
and cannot be lost sight of to those developing in the atesl M
despite the maze of endless discussions,




According tn TLAPA -l-/ea«'_imater:, the latin Arer.can irdustry would

require some 2,50 million II5 dol'ars to cumplete the expansion plans

of the exin*ing iren wud stecl b oo wd [0 the ' ow projects during
1965 - 70

iy

Likewise, for the daveloping countries in ECAPE </ region, the
estimated requirements are of the order of 1,300 million US dollars
during 1963 - 70, for the stenl industry's plans,

In Latin Aserican countries, Buropean interests have made huge
investmenis in the steel industryj in recent years, however, foreign
collaboration has taken the form of sale of equipment and licenses to
public and privats sector cteel enterprises in conjunction with inter-
national banking institutions such &s the TED, IFC, 1TB >/, eto.

The total investmen: ﬁ/ by developing countries over 1965 - 70 has
been sstimated at 7,200 million US dollars with a foreign exchange
component of about 4,%0 million US dollars.

While some of the developing couniries 5/ have had comparatively
high growth ratms in steel production capacity, the icnnage incresse on
tho whole has been low; the share of developing countries in world steel
cutput rose from 1.5 per oent in 1950 to 3,8 per oent (17 million tons)
A8 1965 which represented an amnual growth rate of 12,7 per cent compared
with 5.6 per oent in indusirialissd countries, The steel production

/ ' Nario Bées Rscwdero, Das Wachetus der Bisen- und Stehlindustrie im
Wa ~ Bahl und Bisen Vo), 87, Jo, 19, 21 Jeptember 1967




capacity of the Jdeveloping countricu is expected to doudle itrelf by the
end of 1971 and almost doudble again by 1975. ‘The strain on the resources
of the devecloping countrizs in itcrmms of money, men,and material in the
wake of these expected developmentc will be tremendous, The technical
consul tancy servicese of developed countries will be in great desand,
At the same time, developing countries must develop their own techmical
consultancy services besi suiied to their charaoteristic suviromments
and conditions - political, tecnnical,and monetiary,









