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I. ROLE AND RATIONALE OF NATIONAL INDUSTRIAL
CONSUL TANCY SERVICES FCR DEVELOPMENT

1el The negg

The establishment and upgrading of the Consulting
and Bng.aeering capabilitie. in Developing Countries would
have no justification unless it i1s demonstrated that such
capability is vital in contributing significantly to a
rational and logical, industrial and economic growth.
Yhat is desirable and what is indeed of concern to rcst
Devcloping Countries is an urge for generating thrust
towards betterment of the living conditions of its populc.

‘ tion rmd more equitable distribution of wealth in the
country. A very important vehicle far achieving theca
desirable goals is that of an appropriste industrial and
technological development. The extent to which the
Consulting, BEngineering and related capability indigcnous
t0 a country can make useful and significant contribution
to this pattern of industrial end economic growth, will
doetcrmine the importance of the development of such

. capability.
1.2 The Scope

It is felt and, indeed, proved time and time again
that Consulting and Bngineering activities form gn inter-
face betuveen the planning exercise which cunsists in ri %t
and rational selection of projects, evaluating their
economic viability and choosing the most appropriate prcduct
design and technology on the one hand and the implementation
of the projects on the other, which includes detailed
design and engincering, procurement of plant, equipment
and machinery through invitation and evaluation of compe-
titive Lids, preparation of contract documents and




construction drawings, inspection of equipment, super-
vision of construction and erection, commissioning and
testing of plant and equipn mt and its ini%ial start-up.
Indeed, the Consulting & Engineering Services go beyond
the commissioning of plant and provide valuable services
in proper operation and meintenance of the plant as well
as services relating to training of personnel which are
vital to the optimal rumning of the plant. Consulting
and Bngineer ing Services backed by R&D provide the
necessary support to adapt and innovate imported techno~
logies and techniques to render them appropriate to the
"use environment®, and also to help in the creation

of new technologies indigenously which would be "custom

made" and, therefore, automatically appropriate to the
"end-use climate".

1.3  Special Sigeificance for Developing Countries

The role that the Consultancy and Engineering
organisations are called upon to play in Developing
Countries is esignificantly different from, and much
more crucisl than, that of similar institutions in
Developed Countries. Wwhile in the industrianlised
countries, major proportion of investment 1is for expan-
sion of existing plania or for setting up of projects
pimilar to those already in existence, in Develaping
Countries, the Consultant hes to virtually start from
soratch with the firet grass roots project of ite kind.
Indeed, what adde to the complexities of this task ie
that the Project i8 to be set up in an environment
and with factor endowments and proportions which do not
conform to any readily available model in the
industrialised countries. The paucity of information,




the sparse technological vase and infant industrial
culture make thie tuek even more arduous. Finally,
Consul ting and Engincering Organizations in Developing
Countries have to assume meny of the resnonsibilities
and take decisionm wilch are norm:ily discharged by
the Project Owrere (1L eveicped ccunsries. The reason
for this is tkat tre entrep.e .eurs ‘o Dev:ioping
Countries, particularly those at the early stages of
industrigl cfevelopment are, relotive.y inex;ecrienced,

Similarly, w.ndigenous capitul gouds industry,
where it existe, bcing emall, enjcing uron the local
Consultin: ana Bngincering firms to help sand aesist
tre fledgling cepital gouds industry by providing it
much greater tecknicel assistance than merely presenting
it with macaninery specifications and equipment tender
drawings. The Conaultant's cole a3 a cntalytic agent
in the development of indigzenous machine building capa=
bility thue asrumes speciul significance in Developing
Countries.

Local Consulting and Bnginecering firms can also
provide wselul infarmation to indigenous research and
development institutions about the type ¢’ relevant
R&D projects wh'nh eve needed hy {rm=try and should,
therefore, be uniertzken. In the reverse direction,
the Consulting firms jlay an impor’ant role in acting
a8 & bridge between the R&J institaie and the industrigl
ueer by providing to the letter a completely engineered
package based on the local!ly created technology.

Since intimate knowicedge of local constraints
and requirements are vital to the evolution of rational

=
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project denign solutions as well an appropriate techno-
logy, these could best be evolved by local Consulting
and knsgineering institutes in deve loping country
supportcd by R&D institutes. Whers such inatitutions
are not yet in existence, similar tnotitutions from
other Developing Countriey could provide the nece:sary
agsistance which would be mucl more relevant tinece they
themyelves have ;-one through cimilar experionces under
somewhat 14 ntica! conditino of development in the not
too remote past, 1t way well be thnt the institutions
and crganivationn from Lwo or more Developing Countries
cnn juin honde and ench cun provide g part of the
input to moke up the tutal packnpe of techinoloyy,
contultancy, ewygdneering ni project deaipn services,

at well as equipnent ind construction materinls.

144 Helevyunce ynd Henetfdity

The relevance of loal consultancy, engineering
and k&b Uervicen in developing cointries and some of
Lthe major bnefits arising from such loecal services are

divcutsed tojow ¢

1. More Abproprigte Choice of Teclmology :
Becanse of their knowledpe about nlternative sources of
technolor sand the b en ab1iity to evaluate the arplica-

ticn of teehnolo . in verylng environm ntis prevailing

in Leveloping countri g, vonsulting and kn-ineering
orgsnizations ean cwsist the Froject Owner in aprropriate
cholee of Ltechnology, be 1t from overeeny gource or from
loeal Industrinl v search institutions,

1i. More nificicnt acquistition of Technology :
By virtue of their knewledge of alternative sources of
foreiyn tochnologies, thefr characteristics, the global
demund and supply pocition, Consulting and Engineering




organiza‘ions provide the necesanry ta’ent and expertise
a8 well as the bargaining ability in negotiations for
purchese of foreign technology. Disaggregation of
foreign technoloyy pankago by consuliante leads to a
better appr ciation of 1te approoriatencsas af well as a
more efficient selection of the compcnents of ‘'technology
package' which nave to be purcheped, th: otners being
provided locally. Thie *rould also reduce the foreign
exchange coste and at the sume time 9nerure maximum local
participation of technological ard engineerins inputs,
machinery and equipment and constructional skills in the
design of the project.

111. Adaptgtion of Technology : Since imported

technologies areevolved wunder a different set of
conditions, locel consultants can help not only in
choosing overseas technologiers from Developed Countrias
which are closest tc the technologies most appropriate
to local conditions, but altco provide the requisi te
skills far modifying and adapting the chosen technology
to render it appropriate to a given set of objectives.

iv. Abmorptiop, Diffusjon and dorigntal Iranefer

of 11010 ! Tn view of tte snqpdiderabls Drojact
expericuce and avercness of the local m™mqu'irements,
Consulting and Kngineering orgenizations ofter. maice the
moBt suliabie and efticient recipients »f technologiea
acquired from other count-ies and their diffusion to
industrial units through the means 0- hcrizontal tranafer.
This results no. only in acquis.tion of ruitable
technologiea at minimum commensurste costs, but also

adaptation of such technologies v as Lo make them
appropriute,




Ve Protection against obsolete or unproven

technology : Due to their experience, local consultants
can safeguard entrepreneurs from acquiring obsolete
techno’>gies, inappropriat- technologies -nd in some
cases even commercially unproven technologies and thus
preventing them from being used as test-benches for
foreign technology supplier.

vi. imisipng Use of Indigenous uipment
Materigls and Skills : Due to their experience and
knowledge of local availabilities, local Consulting
Engineers can make significant contribution to the -aore
intens ive use of local, human and physical resources.

vii. Catglysts in Developmepnt of Locgl Inﬂg!tgx

By developing specifications and tender drawings for
equipment around local machine building capability, local
consultants can contribute significantly to the develop-
ment and growth of local industries and ancillaries.

viii. linkage to Locgl R&D Igstitutions : Local

Consulting & BEngineering firms can act as catalytic agents
to provide basic information on the areas of relevant

R&D activity to local R&D institutions and help in the
utilisation of this Research & Development in the
produc.ive sectors of the conomy through its commereiali-
sation. The Consulting & Engineering firms provide the
necessary inputs to engineer the local technologies

into complete project packages, often supported by
necessary guarantees, thus creating a measur~ of confi-
dence and credibility in the minds of the users,

ix. Improved Technicgl Competence and Reduced
Vulnergbility s Through local Consulting and Engineering
capability the Developing Countries can achieve impro ved
technical competence and reduced vulnerability in
technology, equipment and turnkey project purchases,

e
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o lughwmrlogacel telf-raioange ¢ oy a jkdiclous

mix of the s-ojortious ol laprrted anu indigenocus compo-
nents 1ia a prejeet w throvgh rrovision of local

Conmsuit ing, Leoiyn, argiv:. sing, wnd ke Jevvicer, the
nati il teenn 1o. 308l go ot i 1.nee wmpocyesg considerahly
a8 doee the ~atenllir o-lic sw1ve Ceivearellnrice among
Develcpiig Conmtuo o ‘reu o whoy g o iwowl g,
8Xperifnced® " 0d we€ T o Uit Uwne oa (LMK Bngineering
and other Technl aL Lerviose.,

x31. geteliblic HO. . woLyior's ¢ Jonbulting end

Bngineeri g osp - ntontliong rave W kenr eprreist of the
equipaent and waculoery vooalserment e of tac various
countries sad v ivetrice ail over 5he woirld gnd thus help
the local machine mumifacturing ‘nduct~y ir Developing
Countries to aanuviactwur: oad ;= tuce geous of such speci-

ficatione and gqn-lity standaric 2 g would contorn to the

requirements of i1Lncastrialived cowr 50i2s8., Tris would,
in time, l.nd 40 an ‘n.rceuse . share 0° drvelcped country 1
markets for bevelouping Countrles.

xii, More Rational P anning and iuvestment Decisiong é
Local Consulting and Bngineering Orgarisations with their
intimate knowledge of lcc:l ~rnditions, merufaeturing

capabiiities, availadility of materia!. Luran resources,
involveunent La acaul implemanrtacion ¢f carller projects,
can help, th-¢c.sh bard 2a9ta, thusy collectad, in maero
level and s toras piarnirg as rogioral ad netlonal levels.
They can yrov.le brtter cao:ces ax lav:rcmnt decisions,
reaiistic egiinates of projeect ocsic, restation periods,
linkege requirescate (uw mpleriawe, invereeCiates, power,
transport, ctorage, comuniog’icas ~te.) ane realisation
of rated output erpacitiesd. frey ¢ further contribute by
forecasting likely 2vla'n Lo rev ject laplcmentation due to
conBtraints wris.ing Yruc avoslable infrestructure etc.and
also suggest suffable wolution: Jor JheB. 10 be overcome.
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xiii. ourcos of ormatio Its ference
Consulting Bngineering organisations, for their very
existence, depend heavily on technolugical, industrial
and envi-onmental informaticn. This inforration base is
useful in working out appropriete soluiions for a given
project to operate successfully in a epecific environment.
The documentation of such inforzotion base is a very
valuable asset to the cuuntr-y as a whole for aubsequent
project planning, design and iuplementation.

xiv. Learning throngh Doing 3 There is n9 better
means for development of local consultancy than by learning

through doing. The use of local cousulting firms for
project work would ttae cons iderably help iu the growth
of the local consultancy and engineering sapabilities
with a multiplicr effect snd these could be put to more
effective and efficicnt use for the benefit of the
economy and society of the couniry a8 a whole, as woll as
for shering with other Daveloping Countries through TCDC.

xv. Innovgtive Capability s The local R&D insti-
tusesshould take on applied ressarch programmes aimed at

improving the c xisiing tochnologies in industrial unite

in the eountry cnd also initinte pctivities leading to
evoluti. n of appropriate te :hnologias requ red by indue-
trial units, It is irportant that tho R&D work to be

done should bave precige objectives particularly in respeot
of its market and applicability. R&D thet docs not take
into sccount the consurer and the problem of marketing
lacks that precision of objective which could render the
exercise valueless. It har oven beon srgued by some that
R&D institutions probebly fail more often because of
inadequate links with the market than because of inadequate
links with scientific and technologodh expertise.




Sensitivity to demand is a key to a good KR&D facility
and one thut erhonces its importance in industry.
Consulting and Bnrineering organisations can provide
the necessary r o /av {nfepm-t4~n +¢ tp. R&D mestitutes
to make their work censitive to the needs of society,

1.6 gnst of Developing Indisenous cunsulting and
Engineering Services ang Hfenefits Derived

1541 While the Yronefits whicl accrue Lo the industrial

projects through the deve lopment of gbove services have

been discusmed above, ore hug ulso t¢c be conscious that

certain ccsts have t0 be :ncurrea for these benefits to

accrue, Theui cus’s eigentiully arize out of celays in

project erec.iicn, ro.:.ble itcre.ce in *i ke and in

Bome cuoer Lornsible rise 1a proiect cosis. All these
arice out of . i.,tive ineperierce in the enrly stoges
of deve.opm:nit of Consuiting and Engineering Services.

On the other iung, inusuine sucn services from developed ‘
countric s in i past, has aiemonstrated thet cost o
overruns arc tiaze delay. Laeve nlio turen place although
the reusor or incre.sos in ros b and len, thening ot 1

Froject vrecit un time, i sucen inttarces, are due to

dif “erent couse., Nakely, untaniliarity with local
conditions sn constreirts ns well ae tendency to trg se
plant technclioyies ~nd rlent desizn from industrialised
countrie: to developing countries. In the bulance,

the past expericnce justitiec the assumption that perhaps
risks attendant in both the slternutives are, more or
lesa, equal and thut as tie indigenvus Consulting and
related services gatier more experience, such risks
reduce 8 .ur,ly in thne cage Ot inuigrrnouy services.,

1.9.2 ‘while it is extrenelys dirticult to quant:fy the
present cocti to be .ncurred ang “he ture vencfitg



~10-

expected to accrue from the establishment of local
Consulting and Engineering capability in a country, it
has been amply demonstrated in actual studies, as also
indicai2d in the earlier paragraphs of this Paper, that
the benefits which ancrue to the couutry as a whole are,
indeed, considerable. Thece lead to a measure of gelf-
reliance and collective self-reliance among Developing
Countries by mean; of exchenge of experiences. Such
services also improve technical, planning ana decisione
making capabilities of g couniry and the future dividends
attendant upon such capabilities are considerable,

1.5¢3 The question also arises a8 to vho is to bear the
initial coats ? Should it be the entrepreneur who is
sotting up a project or should it be the Government ?
This agair 18 a very complex problem to Justify a unique
answer. Perhaps, Government or Industry Assoclations,
could set up a Fund which can partially offset incregsed
cost, if any, which may occur througn the use of local
services ir the initial stages,

1544 It is also of significance to note that the risks
associated with cos’ overruns and pPro ject realisation
delays couli be coneiderably reduced, if not oliminatod,
through TCDC whereby such D veloping Countries who have
acquired experience iu thig field, would be in a position
10 share their experience with other Developing Countries
vno are at the threshold of starting the process of
industrial development. Thus, Consulting and Engineering
Services of one or more Developing Countries could be
utilized by another Developing Country in the spirit of
mutual cooperation mmd aim at development of its own
capabilities,




1.6 Jugtification for veloging In¢igenoug Consultgncy
and Cther Technicpl Services

IN view <. Whe o to . 3o o1 oabors, there
are certainly cverriding advpntagan for development of
indi,-enous Congultanecy ny other Technical servicec in
Developing Countries for incuetrial and technological self-
reliance. However, due to enormouc efforts, physical end
fiscal inputs nacessary for the proper xrowtll and maturity
of thesne serviret ns also thn long pestation time involved
for their development, it ls essential thutl selcctive
upyproach mny be ndopted for d-velopment of such services
to obtain optimum utilinution within the country or a
given region covering » cluster ot Developing Countries.
Furt hermore, the strateries would undoubtedly very amnd
will have to b+ tailorad tu suit the needs of the country
or the rexgion concerned,
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II. SOME PROBLBMS ASSOCIATED WIEH DEVELOP-
MENT OF LOCAL COISULTING & ENGINBERING
CAPABILITY IN DEVSIOPINC COUNTRIBS

2.1.1 Developmrut’_ roticjer,

(a) The directior of technical change is strongly
dependent on national development policies. The possibilities
of wpplying locnl Consulting und Engineering capability as
well as R&D facili:ies to the gonles of development are
contingent upon the ospecificity and erticulation of the
obpctives and the efficiercy of cdminintrative instruments
for translating these soals into strategies and projects.

(b) Creation of local consultancy and engineering
cepabilitien do not Lnve the rrme vieibility in national
accounting as the CIF and i(end to rcceive much less attention.
The need for rore rppropriasve socinl and economic indicators
in this context o urgeant.

(¢) In o more ueriet-criented competitive environment,
snterpriges are Taced with the nend %o employ the economic
calculus rather thirn hoping for vindfall urder import sube
stitution, almost regerilesn ¢ vwiat 13 prod ced or how.
Often, quick and irmncdiate benefit3s in this respect would
tend to inhibit “L: uvee of lecrl tcconical capabilities,
The economic grosth ulth gocial equity can be materially
aided by changes in fi3cal, financial ond other policies
with concomitent charnszes in the role that science and
technology and locel cugineering and consultancy can play
in technology trarsf2r and adaptation.

2.1.2 Capability Bvaluation gnd Fxperience

(a) 1t i 2 paradox that in evaluating thc suita-
bility of a Locel Congulting and Faginesring Firm or an R&D
Inetitute in a Developins Country, inveriably, past




experience end in mosi coees, vosh identifcgl experience

is sought. Uasess taese fledgiing ingtivations are
entrusted with wort in tke firs® ifn.tunce, 1t will be
impoesible for t.em to gwuuner *he ev-erience on the

basie of wnich their -—acahiiity is awm.bt to be evaluated
for mward of wark. Iv will ne (ediliawe. .0 brock down
total package o0 dervi-~en inLu ils various components and
then evaluate the rYak clieouweni” nsc wiated with each compOo-
nent such at Civil Enginecring work, 'Jtilities and Services,
Procesa Enginrerluak, llan* Burinceril~ ete, Another
approach coulu be that a Coansulturnt Irom another Developing
Country 18 retua‘red to ngociate vith the 1local Consult-
ing BEngincer's Jork in Jlie first cne or two jobs of a
particulsr type to -nsure its corr:ctness. This would,

no doubt, *nvolve a4 Jitiie acditional expenditure in the
first instance but would e a ver» smull price to pay

for the development or comuet~nt Local Consuting Bngie
neerin; rroferglon.

(b) Oftecn, lencth of <u-eri-nce 4r used as 8
major critericon o <vylw tivn o) tie cppability of a

cansulting wnd eng inserin. o.;.nization in a developing

¥

[wt)

country., It 3. s.glecteu tLui » more rgtional basis
wolld be the rclcevines 07 ex.e-ience in the context of
th: joh content -5 weil wus ths wnvironment.

(c) sSimatariy,, uhe size vi we uv/sorseas Consulting
and Bngineeri iy Firm and the toiol number of personnel
on ita rolle 4if oft n usecd o8 & oriterion for selection
rather than the exnerienr~c of those rersonnel who are
intended to he cderleoyed on the cperific job.

2e1e2 Lack 0. jwarerees cf Local Zonsulting and R&D
Contrabution

(&) There sluo se:ma t., be some noubt as to the
real awarenesy about the coatribution which Consulting
and Bngincering inctitutions make 1o the -




- 14 -

i. Economy as a whole (Macro level : impact on
more rational industrial and investment
policy instruments).

ii. Project (Micro .evel : feamsibi.ity, optimal
techno-economic solutions).

iii. Sector (such as Steel, Textiles, Cement etc.
Here, the contribution lies in a sectoral
approacih and the advanta:es agssociuted with
optimal use of resovurces and judicious economic
fragmentation of product-mix among several
unite in the same wsector).

(b) It will be useful if knowledge and information
about such contributions by Consulting and Bngineering
organisations is compiled and persons in the decision-
making positions are made aware about this, In this
connection, it would be useful to have a National Associa-
tion of Consulting Engineers or some such similar body
to compile such studies in the menner in which Local
Consultants are able to reduce costs, rrovide more appro=
priate design solutions, etc. This type of information
would not only help in a greater awareness of the
contribvtion of the Consult-nt within the ~ountry but shch
information could also be made available to other Developing
Countries as a measure of Technical Co-operation among
Developing Countries and could go a long way in greater
use of Consultants of one Developing Country by another
in association with its own Consultants.

(c) Lack of Information : Considerable gaps
exi8t in many developing countries in respect of techno-

logies and engineering and technical capabilites available
in other developing countries. There also appears to be




a communicatiorn gap between generatore of technology,
namely, R&D and consulting inetitutions on the one
hand and 1ts end-users on th: other., This is also a
probleu area avd .Li:ldoaul 1t ten. et 282 ¢f locul capa~
bilities within &z Aeverliopins courtry as well as use of
such capavilitiens by otrher doveloping nountries.

(¢) Lagk of Motivation 1+ It has been suggested
in this Paper tha® the use of local engineering and
scientific capabilities would lend to more appropriate
technology anc project derign and engineering solutions.
The ultimate motive force for use of appropriate
technologies and design solutions by the potential
entrepreneur 1e;ends on the merk~t conditions. Netional
policies have, therefore, to bg devised so as to provide
the necessary package of incen:iives and regulation for
the entrepreneurs to graviiate towards increasing use
of appropriate technologias and hence local technical
and engineering capabilities,

2.1.4 Attitude Bgrrijer

Humarn resources, strictly speaking, should be
cons idered on toth sides of the techuclogy equation -
supply a8 weli an demand. Administratoi's, managers
and entrepreneurs, ard the varioue levels of technical
staff in produciilon cctivities, ell a®*fect demand, while
research scientiete and enginsers anffeot the supply
position. On both sides, the quality of training and
the attitudes which have been inculcated arc of decisive
importance.

Typiocally, bmcause of the wvducational and
training programmes through which a large proportion
of such people have gone through in institutions in

A
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developed countries, the pnet result is a somewhat
limited interest in and appreciation of local problems
and aspirations, and a sirong elitist bias in favour of
the lat'st, most sophistic- ted technologies developed
in the industrialised countries, the most exotic
scientific fashions of the day, and adoption of engi-
neering end design solutions which are essentially
suited to industrialised societies. This orientation
has a strong influence on the range of possible solutions
to practical problems which are seriously considered.
Appropriate technologies rarely feature within this
range, whether on the part of the administrator, the

: enterprise manager or the research scientist. There 1is
' ‘ an evident need to introduce real-life problems into
training curricula, whether at vorational training level

or the university level.

(a) PFluctuation of Worklogad @ Another problem

relates to the fluctuation of workload which makes it
exceedingly difficult for the Consulting Engineering

' Pirm to carry the burden of ite permanent pay rodl
without assurance of minimum work. This is more 8o with
small and medium size firmr. While such #luctuations

in the pattern of workload are inevitsble, their impact
on small and medium size independent consultant Fims

in Developing Countries is almost dicastrous because
they have no monetary means to carry them through the
lean periods. Such is not the case for large Consulting
Firmswho have certain sustenance power dwe to the
fipancial reserves they might have built up. Such 1is
also not the cese with those Consulting Firms who are
either owned by or have corporate links with equipment
manufacturers, contracting agencies or process suppliers.

2.1¢5 luctugtion in Workload gand Limitations of n e




(b) Suppoxrt from Financial institutions s The
Banke and Finsneial Inetitu*icons in Developing Countries
do not, us a rule, proviie working capital requiremats

of the Comsulting Firm: ag the lattar have no collateral
arrangemats in the fom of tangible aspsets excapt the
corpornte tratncd menpower ano L% esrnin: notential,
This needs to be overveome 11 tie richt type of Consulting
Frofession it to deve Lop, oth rwise the mortality rnte

in the profestion becomsr higi,  What 18 even worue,
gometime s th Conuulting F.rig desenerave into agente

of equipmnt nr tecrmoloyy suppiicrys thus defeating the
role wich they are to ple, in Ylr notional development.
This alro results in a rethacv to the high ethical
standards snd tradations which th fied, ling profession
in Levelopins “ountries bag to evolve for 1t own survival
and futu: o prowth.

(¢} governinepn., Supgport @ aetive support from

Government, l'lanning Crpunisat tons and Financial Insti-
tutions to sward worv relatin to Feasibility Studl es,
troject wvnluatip ete, on n long term  1roesrammed basis
would go a long way tu guntein such firma while they are
developins the ir expertiuae, sxpe:irnce und clientele,

(d) inwgage & Wedle JU 70 pite cnrtomary
in develcped countrien for Cnnsul ting Eny incers to take
ou!, an lnournnce joltay to eover t eir risk, this is
rarely pcuasible in a developing cow* ry. Guch an
agsiatance extentes to develeoplng countriesn® Consultants
by thedr {n:ygvrance compan'er or hiks would goa long
way to nurture the tfled; tng profeurion,

detob Quulity Assurance

It 1= necessunry tov have qu:nlit. assurunce of
the work of lecal Consulting bnginierine Firme in
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developing countries to inspire confidence and credi-
bility among its users. National Associations or
Institutions of Consulting Engineers could usefully ftul-
fil t. is role.

2.2 Problems of Supply

24241 Manpower and Expertise
(a) Lack of adequate manpower of the right

calibre, experience, cducation and analytical skills.

(b) The extreme desirability but difficulty
of quickly weluing indiridual cxpertise into harmoniously
functioning multi-diuciplinary cr-porate Consultancy
and En; ineering teams.

(¢) Attracting the rigtt calibre of personnel
since the opportunit. cost of such professionals in
Other alternative industrial and cconomic activities,
such a8 manufacturing, administration, policy making
levels in the soverrment etc., is conrsiderable and the
emolume nis ana status attached to such positions are
invariably highsr than the Consulting and R&D Profession
can afford to offer in the beginning.

24242  Attitude of R&D Institutes

It is important 1> reorient the attitudes of
Research and Development Institutes in developing
countries to applied research, particularly in respect
of pressing problems. There is a tendenc: to get
carried away with sophisticated research programmes
which have no lmmed iste relevance except the satisfact ion
of publishing the results of rescarch in prestigeous
scientific journals. The emphasis has, therefare, to
be shifted in a very laryge megsure %o practical,
need-oriented aprlied ressarch.
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2.2.3 Divorge “eiwecn Univermi‘ies and Indumstries

Perhaps, due to 0ld traditions, academic insti-
tutions have, in a large measure, remained aloof from
the grassroot problems in developing countries. It 1s
vital that the tulani _-eridilg . 9. instit.ti ns be
inducted and involved in real life problems and their
orientation should be changed. An intimate bend should
be fostered betwsen academic institutions on the one
hand, and Consuiting and Bnginecering organizations on
ths other.
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III. SOME SUG =o2IONS FOh FOSTRING GROWTH OF
CONSULTaNCY AND ENGINEERING SERVICES IN
— DEVELCPING COUNTRIES

In order to accelerate the rational development of
consultancr and engineering services in developing countiries
and for achieving greater self-reliance on their part, con=-
certed efforts would be necessary on the part of such
organisations themselves and through various measures at
national levels, at international levels through the U.N.
system and particularly UNIDO, which is specifically
concerned with the inducstrial development activities, eas
well as through technical co-operation with sister
developing couniries, Some sug-estions are discussed below,

A. Role of Government and its Financial
and Regulatory Azencies

A clearly definec¢ and articulated policy affirmation
by the Governments that Consulting and Engineering Capabi-
lities are essential elcments of national and collective
self-reliance and tha. such national capabilities are

intrinsically responsive to a developing country's objectives
for rational and viable development, would go & long way

in fostering the growth and increasing use of such seevices,

The Governments of developing countries should
recognise the consultancy and engineering prrfession as an
tinfant industry' and deliberately foster its growth through
some of the policy and regulatory mechanisms indicated below :

1., 4ssociating Local Consultants

a) Government tirough its various regulating agencies,
to make it mandatory, that in 8ll1 project formulation

and engineering jobs, a local consulting and engineering
firm be always as.ociated even where /1 foreign consultant
has to be inducted,

b) Government and public sector should set an example
by making greater use of local consulting and engineering
firms for their project work.
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¢) Technolofiec should he permitted to be imported, only
if, not indiygs9nously available, and a local
Consulting and srgincering Firm be invariably
associater in technology evaluution and project
engine rines,

Primary kesponsibility

Az far as possible, the prinary responcibility for the
agsignuent should rest with the local consulting and
engine ring firm, who, in twn, may neck the componcnts
of expertise as required,

Registration of Concaltanty

Government or n suitable Government agercy suould ectab-
lish a Roster of Consulting and Engineering Firms based
on information gathers througl a questionnaire evuluated
und updated periodica2liy, reviewing their perfornance, to
inspire client confidence. Alternntively, a National
Consultiin - Association cin oxercise this self-disciplinary
rcle, provided it hig ! e necewcary authority,

Vi itg Abrouad for Up otirny: inowledge

Government rnnay sebt up o fund to finance trips of
congltants nnd (& perosonnel overseis to refresh and
update their knowle'lpc of technology, design and
encinecering techniques, plunt construction wsolutions
etc, Visits to other developing countries in this
cerniection would be very useiul,

Lraining | rogramnes

Trainine and bDevelopmen' Jreogrammes need to ve evolved
for Concultaniec and K&u personnel in as.oclation with
Conculting gn¢gineering firms, Operating Plants and
Construction Projects wnd Universities and Research
Institutions. Gover nment shiould provide full or partial
funding for this purpose.
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Linka8 with Universitics and Technical Institutes

a) Encouragement by Universities, Industrial Interprises,

Government Inctitutes and Consulting Engine ring
firms to enable stud nis to obtain at least one
gemester of on-the-job training in a consulting
engineering firm, or on a construction job or inplant
operation or in an k&D institution,

b) BEstablish close work relationship betwecn consulting
and engineering Tirms and faculty and students of
technicel institutes and universities.

Publicity

Support a publication to circulate news and the latest
information on various aspects of consulting, engincering
and R&D activity in the country including some case
studies and success stories as well as problems encountered
and overcome,.

Tax Incentives

a) Provide tax relicf to consultants on their incomne.
The tax relief should increase, greater the proportion
of work done by loczl consulting and engineering firm
on a given assignment.

b) Carry forward of los. es by consulting and engineering
firms should be permitted for 3 to 5 years for tax
purposes.

c) Tax may be calculated on the average profits of say
3 years.

d) Generous developnent rebate may be allowed for
expenditure incurred by a consulting and engine ring
firm on training and development of its manpower.

e) Since the capital of a consulting engincering firm is
its trained and e:':pcriencea manpower, depreciation as
a certain percentase of total annual professional wage
bill may be alloved for manpower turnover and
retraining. This would be analogous to depreciation
allowed in industry for replaccment of machinery,
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Lome incontive: Do rovided to tie use 8 of local
tecnnolocdier il cenaultoney services by allowing,
2y, bwilce the © Lunl erpenditure incurred “or sguch

purpose as cxredoitary far $4x purposess

daouny paia togords conculbtiney ervices, if
procurer from vo Lo consulting fim chould not

be permitted v L o deductanle erypenditure for tnx

purposes, by Lt client, provided such eonobilities

exist in Lhe country.

o Finurclad Jupport

-

Basdic r bank credits Soould become avidlable to consulting
and engincering fiwus for their working capital r cuire-
! ‘ ments, gsince they hv.c no phyeical collaternl,

10, Support by iFinwceiny T1stitutions

o)

b)

¢)

vevelopment fank: mnd Industriel <redit Inotitutions
particularly the jovernuent ones - 3hould in-iot
that their potenti -l louanecs submit detadled
Fensibilit, Studion preparcs: by local Consultants
with outside as.ist vnice limited to what is considere!
abgolutely eoonti-le Jreference in the ciwe of
outsid: Consult n{ sioould bu inviarintly be riven to
one from 2 Jdevelonin.: country,

bevelopwent anks and intustrird Jredit Ingiitutions
should thumeelves oncourage inai cnously developdd
technolosics an’ Joce..l 2onsultney e vices by
making increasin: ase of local conosult ing and

ensine s ring fiem:. Uor nroject eviluatiorn tnd cubse-
quent to gront of lo'n, tor project monitorin/, on
Lbehall of t.. banke.

The valuabhle tcol of in unstris) credil miy be used
to cnsure tht, « tr a8 »noscible, more md more
enedne rdngs vors 40 done ip the country.

A




11,

13.

14,

-24 -

d) Facilities for defer ed payment should be provided
to entrepreneurs using indigenous technologies and
locul consulting and eniine.ring services specially
for lurge projocts.

R&D Fund
Large industrlal and bus in heeses can set aside from

their proritc k&b funds winich coulé also be made available
to the coigulting and encinecvrin, firms besides R&D
Institutiocne for cevelon.en. of lccal consuttancy and

K&D cervicet. The orpanisauti .t rovidin;, these funds
could Le . iven tax incentives, I&D ce:iu/levy - on &
gradustcs scile - ecould alcc o consideret for sponsoring
rese:.rci projects of neticonul im ortance.

Insurance Cover

Insur nce Companies sioula provide insurance cover for
reicsonable premia to consulti.g ini engine ring firms for
their wor., who, in turn, c:n nrovide financiel guarantecs
to their clients, to incpire retter confidence anu credli-
bility in the minds of the clicnts,

Long Runge Plinning for R&D ‘nd Consul ting Enginecring
Capabilitics

An identified plan of perspectivc nc ds of Irdustrial
Technology nd consulting and engine~ring chpabilities

shoule oc dvveloped where the needs are of national importance
guch a: in the case of metallur-icol anu basic industries,
capitnl secods industries ctecs The Govornment may constitute
Sectoral or industrywise develorment councils - may be with
consultancy nnd engineerins sub=groups - for developing such
plans. Long term plan for man o.er nceus in ti:is area may
also e evolve.,

Sponsorin;, R&D Projects

The Governinent may create an active Agency to promote
indigenou: Kepeiarch and Develo ment and should also take the
lead in snonsoring applied 1+ search for public sector
project: - at least during the initial period. Loceal
Consulting and Enginecring fi:ms should be retained to
translate i&D effort into commercial projects and products.
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easures 2 uscoo a. aMuiroato o L evael

fozling and ia.seninickor ot ioformation

One of the main conctraint:c to tha development of
indi:renoue Consulving and Eagincerins capapility is
lack of adequate in‘ormwation. Incernational Agencies,
such as the UKIDO may counsider providing sgpport

in the set ing up »J k:gional and Sub-regional
Information Centres [0 poo.ling and discemination

of the following types of inform tion :

a) The available capwbilities an. cepacities of
Consultancy, bnginecring and R&D Institutions in
developing cow:iries with their experience updated
periodically.

b) Sources of tecrnology of major ipterest to developing
countries aveaileble both in the ifndustrialised
countries and vithin the developing world,

¢) Research and Development Programmes under way in
various developing countries.

d) Bxperience witn iaported technologies and their
adaptetion, succesc storiee as well as problems
and pitfalls,

@) Bxperience in evclving de-ign and engineering
solutions in condormity wi+h local conditions and
the me.hodolozie.r adopted,

f) Experience ir pr.iuct design and adaptation which

may be o) parti:uiw int~rust to more than dne
developing country.

The Information Lenk which the UNILC has set up may

perhape be of great help in this ~onreztion,

2,

Internationul eagercics, particularly UNIDO, since it is
involved in the indust:ial development aspects of the
overall development, c2n provide valueble guicance,

by having Detailed ytudies prepared cp two or three
kinds of strategieu for growth of Consulting profession
applicable to coun

tries at vurious atages of 1
development., Huetria

e
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Financial Assistance

a) Provide financiol agsistance for trips of Consultants
overseas to update their knowledge in Design and
Bngineering Techniques, Plant Construc ion Solutious
etoc.

b) Mseistance to Universities, Industrial Enterprises,
Government Instilutes, R&D Institutions and Consulting
Bngincering firms to enable students to obtain at least
one semester for on the job training in a Consulting
Engincering Firm, R& Institutions or Construction Job
or in-plant oper:-tion, This would provide the reservoir
of manpower which could be utilised later by Conaulting
and Bnginecring Firms and R&D Institutions.

Building-up Apsocilated Institutions

Create, expand &and upcrade exisiing Institutes of Consult:ncy,
Engineering, T-c:nology Adaptation and R&D throug: selective
and appropriate infusion of expertise and equipment.,

QQVGIOQEGnt Programme

a) Evolve development programmes for upgrading the skills
of Consulting and Engineering professions in developing
countries.

b) Special progpammea b evolved to upgrade the Technology
Selsction and Acquisition Capability of developing
countries, throuch ite scientific, consuliing and
engineerin. - community.

Organisation of Internutional Mecting and Seminarg

Organise frequent r.ectings at Regional and International
level of perzonnel from Consulting rnd Engineering Institut.
jons to exchangoe their experiences. Such meetings cculd
prefersbly be sectoral 8o that the focus 1s on certain
specialised fields of Industry and Infrastructure. There
may, however, be c ues where cammon problems of the
Consultin: and Bngine:ring profesaions could be discussed.
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fublic tiono

Poolin¢, of knoivle ge in regard to design methouclogies,
alternative - .~ o1 conatructicon mate 1als in developing

countrics, may be organisen tnrough periodicnl publicat-
ion as well as in: tituiionrnl linkeges,

Short Listin; lrocc.ure fur Internationally Funded
rojects:

a) The snortlisting of Consultants !or internationally
financed projects should invariably irclude Consule
tants from develeoping ccuntries who have Yhe
requisite .o:lground,

b) In selectines Consulting ond tnzine ring; Firms for
Internalicncd ) adec r20i ete, rrecter (tiention
should be wail on tie relevimce of the expericnce
rather thrn slo Tengtl, Lhe exyperionce of the
pe :t.nnel %o v derleyed 04 th assignment rather
thap toe v 1l odne of t.e Corporate Crgunisation
and tne :civcrience of tne Consultint and Engineering
Firm Liaving worked in siwilar - nvircnnental
conuition .,

Co-operution orcr . Lovelopins Countries in Consulting
and o .8

ngdncerdng @ coume Zug stions

B e e

Dwinndng Aoy v e
This ipvolves v linge compleom.rniary capabilities of Local
Conzultin, Bngin cring rirm. with sister organisations

from znother dev.loping coun 1y for joint work on
project-to-proyrct Lasis or on suustained bnsis,

Training

Training focilities to be provided by Consulting
Enginecring Firu:c in a deveioping country to the
personnel o. von:ulting nd sriodineerin: Firms from
a4 sister dcveloping country,
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goint Ventures

Assistance to be provided by Consulting and Engineering
Organisations in one develoring country in the setting up
of similar Or, anisations in another developing country by
rroviding Documentaiion, Information end Training. The
concept of joint venture in Consultancy and R&D needs to

be seriously considered and supported for rapid growth of
the profes:.ionul c¢ompetence in developing countries . Such
arrangements between NIDC of Indie and Iran eand Tanzania
have proved mutually beneficial,

Joint Consulting Engineering arrangements are being
explored among countries such as India-Algeria, India-Nigeria
etc., would be an excellent way of transference of Consulting
Engineering si:i11s. Intercsting and important example of
TCDC institutiones in the initiative recently taken by the
Non-aligned group of countries to establish a Project
Development Fucility (PDF). The objective of the PDF will
be to facilitate access by developing countries to techno-
logies and technological resources that are available in
other developing countries. This purpose will be served by
providing project identification and feasibility atudy
services as well as project planning, engincering, designing,
implemencvation and evaluaticn services., The PDF will be
financed by contributions from developing counbries
only and its inputs will come almost enti-ely from these
coun ' ries,

Iriangular Arr:ngcments

In projects of high and specialised technology content
where such technologies at a given period of time, are not
available within the Developing World, a triangular blend
could be adopted with technology being inducted from an
Industrialise’ Country and Engineering of the Projrct and
its Const:ructicn «re accomplishe: through the twinning
arrangements discussed earlier.
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Avediebility o7 Irlurn. dcn

One of the mcst sericvs hand‘caps tc¢ the greater use of
Consulting and Enginetring Services from one dcveloping
country by anothexr, is the lack ¢f adequate iaformation
with regard to "¢ o+ ecitine, cap=hilities, 2v-ilAble
technologies, e:~c ience with imported technologles,
capital goods and raw tateriul aveilabilities, skill
requirem:nts, rerearch ana development programncs etc.
It is vital to uuve ar informa. ion 3ank on the Sub-
Regional and Regional basis in apcordance with the
suggestion made . lier unler the role that international
agenci~s can play.

Exchange of Informalion

a) Get.ing to know one another through frequent visits
and exchange c<f publications by Consulting and
Bngineering Firme in developing countries.

b) Discussion and publication~ of Case “tudies rclating
Yo cucces:ful technolugy absorption as well as problems
of adaptation amons Consultants and Zngineering
Institutions fronm cdeve’oping ccuntries through the
medium of vublications, seminars etc.

Regional Ins*titutes Jor Tecunology ‘ransfer

Regional Iastit..ce wich as UNIDT - °7"AF Tochnology
Transfer Centire in Rangalore (India) can act as clearing
house for iniormation on UCLC and provide inputs to the
gloabal informa.ion referral system, both on
technologies as wcll as Consulting and Engin. ring
Capabilities.




D.

1.

3

4.

- 30 -

What the Profes.ion ci.n do for itself

Credibility umong rrospective Clients

Consulting & .cinecering Firms and R&D Institutions should
attract the most comnhetent wund cannble manpower and ensure
very hdgh st niardes of professional competence and conduct
to establish crecibility among the users of thelr cservices
who are initially scepticnl. This may mean more attractive
remunerat ion to be paid to the professionals as well as

a better status provided to them.

2. Sharing of Xknowledge and Pooling of Expertige

A co-operative spirit should be actively cultivated amongst
Consulting &ngineering firme so that they ire able to

share and pool their knowledse, experience and personnel
and thus bet.er fulfil lhe requirements of a glven
assignment. This sharing of the scant manpower resources
and experience would not only mean an improvement in

the quality of services rendered but would also make an
optimal, efficient and economic use of the scarce skill
resources,

Interaction with R&D and Technical Institutes

Consulting and sngine ring Firms should make a determined
eftort to fo.ge strong link . with Universi.ies and

Technical Institutions and Industriel Research and
Development Organies»tions through the means of interlinked
professional ascociations or governing councils. This would
ensure & more intimate contact betwern various institutions
and break down the barrier which unfortunately, more

often that not, exists between them.

Interface with Industry and FProfessional Bodies

Consulting Engineering Firme and R&D Institutions should
work actively towards forming specialimed industry or
technology oriented professional societies in association
with industrics uweing those technologies, such as, Textiles,
Cement, [Machine Building Industry, Power Industry, etc.

Such professional fore Would provide a desirable
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opportunity for & closer &ppreciation of the problems of
that industrial sector by the Consultants., It would &also
lead to a better und: rstanding on the part of industrial
entrepreneurs of the ménner in which local Consulting
and Engince>ine Nyranicotious can e lat them in design
and engineering of new plantc or effecting improvements
in existing opzrationa,

National Ass.ciation of Consulting Engineers

Consulting and iongineering Firms should get together

and set up 2 strong and highly representative Association
of Consulting Engcincers who would lock after their common
problems a8 well as project an image of local consultancy
profession on the minde of the users,

Code of Profegsional Ethics

The Association of Consulting Engineers should evolve
a gelf-impogsed code of profesusional conduct ond ethics,
to inspire confidence among the risers of thelr services.

Qualit; Asswrance

The Acocilation should aleso set for its wmember consulting
and enginecrine firme high standards of professional
competcnce and condvect. This would go a long way towards
finding acceptrnce among the users,

Contribution to l.isling Industry

It may duc be unciul Jor the consultancy profession to
launch a well conceivsed and well organised productivity
movement aimed at improvement in the operation of existing
plants and thus ‘ncressing the efficiency of existing
investments. '[his would considerably help in bringing

about quick recognition and acceptebility to the fledgling

consulting and e inecring profes ion,
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Jsub=contracting jervices 1O Overscas Consultinis

Conzulting nd angineering Firme should make ¢« sustainec
effort to secure work as sub-contraclors from foreign
consulting and enginecring firms from industriuliscd countries
for projects locuted in the area of their oper:tion. This
would be an excellent way of learning, e~xrning, as well as
technology transfer in the field of consulting engineering
jtself. Cost in cevcloping countries for detailed design

and engineering, for instance, would be significantly lower
than the cost in d vcloped countries for compar:ble quality

of work.

Improvement of Services through Feed Back Mechanism

A feed-back system should be organised by the Consulting and
Engineering Firms to obtain the necesaary and relcvant
informetion on the oper=tion of the plants tuey have designed
and techno ogies that they have used with a view to becoming
aware of the operutional problems t.il may iilave come up

and to effect improvementis.

Roster of Bxpert:

A Roster of top level experts and specialists, both in
Govermment and private sector organisations, should be
evolved so that inrorrmation about the professional talents
in the country in various fizslds of speciaiisations is
readily availzble tc Concultunts for making use of these
experts for specific assignments.

Foreign lLanjuazes

The R&D Institutions and Consulting and Engineering
Organications should encouréage their p rsonnel to learn
foreign languages, particularly those of other developing
nations, so that freer exchenge of information and manpower
can take place.









