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EXECUTIVE SUMMARY AND PROGRAMME OF ACTION

1. Overall Objective: Develop and strengthen engineering design

and industrial consultancy capabilities in
developing countries and promote

increasing use of their capacities.

2. Present Scene: There are two categories of country

groupings in the developing world.

-  Those where virtually no consultancy
capability exists due to scarce manpuw:2r/
expertise resource and lack of adequate
industrial experience.

- Those where consultancy capabilities
have been developed to some extent.

In this group are. countries where the
consultancy profession is still in an
adolescent stage and some capabilities
civil engineering,
exist in/electrical and mechanical
utilities, preparation of feasibility
studies, etc. There are other countries
in this group with fairly well developed
consultancy capabilities, although
external inputs particularly process
product design

knowhow/ and basic engineering for selected

industries such as for steel, fertilizers,

.../capital




capital goods, are still necessary.

In some countsies capabilities to modify
and adapt technologies to appropriate
designs have also been developed.

3. Conceptual Philosophy 1. Selectivity in L.owvelopment:-

‘'of Consultancy - Functional components of consultancy,

Deve t: e.qg., feasibility study, projes:
appraisal, detailed engineering,
project management, product desigmn,
process engineering,

- Industry specific, e.g., machine
tools, forest-based industries,

process industries, metallurgical

industries, smz2ll industries, etc.

2. équeraticn (chc) Maximm use of
scarce e;pe¥tise and experience through
pooling of human resources, expertise
and experience.

4. Why Develop? - To sérengthcn capability to make rational
choice in selection of industries,
technologies, inlustrial infrascructure.

- Increase negotiating capability for purchase
of equipment, technology, turnkey projects.
Maximize use of indigenous resources and
skills.

- Capability on the part of clients to be able

to draw ., terms of reference

.../for




for consultants and monitor and supervise

consultant's work.

Life Cycle of - 1. Preparatory phase:-
a Project: Conception - resource/needs,/market
surveys
Promotion - project profiles/

prefeasibility studies
to attract investors,
public or private, local
or foreign

2. Planning phase:-

Project Preparation

- feasibility study/project report

Project Decision

- evaluation/appraisal

Planning Decision T

- comparative hiérarchy of projects -
integration - resource allocation

3. Implementation phase:-

Detailed project report
design
- Basic engineering/process knowhow product/
- Choice of technology and assistance
in its acquisition

- Detailed design and engineering

- Specification and assistance in

.../acquisition




acquisition of plant and machinery

Construc’ion and Project Management

Start-up and commissioning

Initial operaticn

Activities on the part of owner

Decision on implementing the project
on the basis of appraisal/evaluation
of project report

Financing pattern of the project
Selection of consultants - criteriﬁ,
negotiations, terms of reference,
responsibilities

Selection of equipment suppliers
Selection.of contractors

Project ?Ost and time control
Mofiitoring and supervision of
consultant‘s work

Manpower training and development -

technical, managerial

Operational phase:-

Management consultancy inputs
Problem-solving capability
Optimal capacity utilizszion
Producé upgrading and innovation,
diversification

Plant rchabil-itation and productivity
improvement

.../Value




- Value engineering

— Methods and systems

6. Alternative Captive/Internal Consultancy:-
Strategies of = Consultancy capability within a
Growth: manufacturing/process plant, e.q.,

steel mill

- Consultancy skills available with
capital equipment manufacturers, e.g.,
electrical power generation equipment
manufacturers

External Consultancy:-

= Independent consultants
- Turnkey contractors/equipment

manufacturers/technology suppliers

7. The Perspective Selectivity:~-
-- for Consulta.cy Spectrum of consultancy needs in wide, -

Deve nt: availability of expertise in limited and

- competing demands on the scarce technical
human reiource are many; from government,
industry, contracting and construction
companies.
HENCE, SELECTIVITY IN AREAS OF SPECIALIZATION.
FUNCTIONAL AND INDUSTRY SPECIFIC - IS VITAL.
The Resource:-~

The prime resource for consultancy is:

-

. . ./Manpower
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Manpower with adequate EXPERTISE

EXPERIENCE

CREATIVITY and

INNOVATIVE APPROACH
Time Horizon:-
It takes time for experience to be acquired
and expertise developed. The time dimension
can be telescoped to some extent by drawing

- expertise

upon the experiences of others, but/cannot
be wholly second hand. Time horizon to be
thought of is 5 to 7 years, for adequate
experience and expertise to develop. This
does not mean that till the; no work need
be done by a local comsultancy firmm, it
only tends to emphasize that elements of
consultancy work both in project formulation
ana engineering design should continue to
increase tbrough greater participation in
projects, keeping in view the selected a_eas
of specialization, so as not to fritter

away the human resource.

Acquiring Expertise and Experience:-

Experience and expertise can be acquired
through:

- On the job training in the design offices

.o /Of




of foreign consultants;

- Association of local engineers with
foreign consultants working on projects
in th e country, in design and
constracting phases of a project;

= Internal training programmes at the
consultancy firm level;

= Tvwinning arrangement between consultancy

organizations, within a country, among
developing countries and between developed

and developi g country firms

Induction of Manpower:-

For training and development to be effective,
and to reduce the mortality rate in
consultancy, screening 'and' selection of
potential consultants is important and
should be done with extreme care. 1Ideally,
it should be a mix of young -e..x;gineers,
technulogists, economists, etc., from
universities with a flair for creativity,
and men with experience from government,
industry, universities and contracting
firms.

The Cost:-

Development of consultancy services involves

.../certain




8. Suggested Action

Plan:

certain costs to be incurred for training,

for development, for risk involwved in first

time use and hence the desirability of a

second opinion in the initial years. The

entrepreneur, be it public sector or private
sector, cannot be expected. to bear this cost,

which should be borne by the government. as a

legitimate cost for development of desirable

professional and institutional capabilitzes
7u the country. However, comsultiﬁg
institutions cannot be subsidized by the
government for all time to come, after the
initial stage of development of 5 to 7 year:-
they should aim at self-sufficiency through
the fees they earn.

An Action Plan has been conceived to be

implemented in two phases, based on the

profile of the needs and the availability
of funding. The first phase which would
be the preparatory phase would cover the
following:-

- Survey of available capabilities aﬁd
capacities in selected countries in various
regions.

- ldentification of various institutions

and consulting organizations in the

.../countries




countries

- Focal points in each country. e.g.
Consultant's Association.

- Information gathering and dissemination
about the projects, available consultancy
capabilities, etc.

The second phase which will be the operational

phase will include the following:—

- Aassistance in specific prbjects;

= Training workshops and seminars;

- Providing assistance in dewveloping joint
co-operative ventures among comsuléancy
firms, of different countries;

- Preparation of guidelines of specific
interest to the consultancy profession.

. pramotional of UNIDO
Essentis'ly, the/activities/would be grouped
in the following cafegoriés:-

- Organization of workshops and roving
seminars;

~ Specific training programmes concerned
with methodologies and techniques of
consultancy practice; and development of
consultant managers and entrepreneurs.

- Pooling and dissemination of information

of interest to consultants;

- Assistance to governments through

.../preparation
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preparation of guidelines for project
evaluation and appraisal, supervision
and monitoring of consultants,
evaluation criteria for selection of
consultants, etc.

Assistance to governments in developing
guidelines for policy measures and strategy
actions for fostering growth and increased
use of domestic engineering design and consul-

tancy capabilities
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pecific Projects/Programmes

3as1s Recormendation

- Assist/devalop governments in 1.

developing policy instruments and
strategies for growth and increasing
use of domestic engineering design

& consultancy services.

Crizeria for selection of 1,

- Y a
SOns v.tants:-

C._AN AGENDA FOR UNIDO A<CTION,

Msthodology/Activities To be undertaken by

Develop flexible guidelines UNIDO
for policy options and framework for

strategic decisions from which govern

ments can choose elements to design

their own policies

Discuss at Expert Group Meeting ~ UNIDO
Finalize guidelines UNIDO
Make these available to various UNIDO

governments and financing

agencies
Assist in evolving national Government] assisted
policies, when required through technical
assistance by
UNIDO
Survey, research and ground UNIDO

work for existing practices

Outpur

l. Guidelines for
debcloping policies
and strategies for

domestic ccnsultancy
development

2.National and regional

inputs and recommendation:

for finalizing the guide-
lines

I Technizal assistance
and Adviscry Services

1, Guidelinres

vodd/
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scontract negotiations

surervisior and monitoring

3.

Remuneration %o consultants 1.

BETS

raves
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Mathodology/Activities

and special neecs keeping in
view the diveruity of the
countries and
their stage of industrial

development

Preparation of case studies
Preparation of draft guidelirnes

draft
Discussion of/guidelines at an

Expert Group Meeting/g
Dissemination of guidelines to

governments for their use

Survey and research on existing
practices and problems

To be undertaken by

UNIDO 2.
UNIDO 3,

UN1DO and Regional
Commissions

UNIDO

UNIDO l,

Output

Manuals

Cnecklists leading to
erhanced capabilities
tc select and use

censulitants

Guidelires for
calculating
renureraczion leading
to ratioral growth

of consultancy

o/




Sas.: Reccrmendation

Frorect pregaration and
design techniques;
enhancerent of skills;
- developing countries

- Xs

Methodology/Activities

Preparation o!/gsfsalinos
providing methodology and
parameters of calculation,

manner of remuneration,

development cost of consultancy,
foreign and local consultants -
rationale for differentials

Meeting of users, governments

and consultants, funding

institutions to discuss guidelines

Finalization of guidelines

Dissemination of guidelines

Survey and research on existing-
state~of-the-art in selected

countries

Development of background
paper/manual on application

of techniques

To be undertaken by

UNIDRO

UNIDRO
UNICO

uNipo (with colla- y
boration of reg.onal
commissions)

Cutput

Trairing worxshog

Project Design

2. /Application manual

s
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Sas.c Fescrrmendation Me'.ncdology/Activities 7o be undertaxen bv Tutzut

J. Treining workshop for plannars
and evaluaters from government
and for consultants engaged in

Project design

Prorect management 1. Survey of causes of project UNIDO i, Téaining WOTKERCP
wraining delays and cost over=-runs in i
developing countries
2. Preparation of training material 2. Roving seminar
3. Organization of training workshop
and a roving seminar
Fooling and dissemination of 1. Research on information needs of UNIDO l, Publish survey result:
information of relevance to consultants and users of
engineering design and consultancy services, such as
sonsultancy types of projects to be

undertaken in the region,
consultancy resources available
in the region, equipment and technology
availability, CAD/CAM/techniques etc.
2. ldentification of existing 2. Expert group meeting
institutions and mechanisms which
could be strengthened for this

purpose, and any new links needed

\

ven/




oo 3.
q.
5.
Asgist in develcping joing 1.
wentures fcr co-ogerative
WITKLng arrangerents among
gInsulzancy firms
- - 2,
3'
4.

—,Iv/*

Metheodeclogy/Activities

of
Background paper for developmenty

Consultancy Information Network
(CIN) integrated into INTIB.
Expert Group Meeting

Finalization of proposal for CIN

Survey of available consultancy
capabilities and capacities in
the region

Analysis and identiflcation of
complementarity of resources and
expertise

Matching co-operative
capabilities to needs of projects
Organize a 'dialogue' to
facilitate such co-operation
between firms

To be undertaken by

UNIDO

-

N

Output

we——
Cernsulrtancy

Irnfcrmation Neswork

"

propcsal

Spec:fic co-cperation
srrengerents with
UN1DO as matchmaker.
(UNIDO system of con-
sultations may be used

for this purpose).



Addizicnally, a series of intensive training programmes sucn as the following would have to be arranged by

WHIST with some expert inputs from Development Banks. pr8?°%¥53§y1%%%i%h ?%%%qs and

Training programmes ranging in duration from f7§§53 months in:-

']

-
g

Methodologies of project design modules
2 Product and Process development for engincering products,

1.3 Basic design disciplines such as: Industrial structures
Electrical utilities
Mechanical services
Plant layout
Material handling
System Planning
Industrial infrastructure

1.4 Project Management techniques

1.5 sSystematized information gathering and analysis for use in_rengineecing design and Consultancy.

1.6. Specified courses in CAD in engineering design and CAM in manufacturing processes.
L.7. Professional management of Engineering Design and Con-ultaoncy organizations.

1.3. leveloping consultancy and Design engineering entrepreneurs in developing countries.

2 Help arrange Internship in other consulting firms in various engineering desciplines and methodologies.

3 Provision of direct technical assistance for helping in organising core consultancy firms and providing on the jsb training




I. PREXISES_AND PERSPECTIVES =

(Rack—ound ang Basis) ;

A Introductogx Remarks

gineering design and

[ 4
. The importance ofylndustrxal consultancy has been recognized

in all countries vhich have entered the phase of industrialization- In

important as the overall industria) infrastructure Presents a pumber of

constraints in such critical areas ag Project formulation and design
expertise, technological base, availabilicy of skills, lack of industrial

experience, and Paucity of data.

ability to operate and manage iﬁdustrial_plants efficiently - imporrant

though it is - to the indigenous skills ang machinery necessary for

planning - tionally, cHoosing'iuvest-eut pfojects visely, selecting

technologies 2ppropriarely, designing industrial Projects Prudently and

executing then expeditiously,

3. The above considerations should be in parricular viewed in the

light of the role of the governments in the developing countries, both

as promoter of industry and in nany coun

tries as the ma2jor user of

consultancy services, and the need for accelerated industcrial growch.

'lanning leve].

ically the case in most indus-

at the macro or government




B.. DEVELOPMENT OF DOMES{IC CONSULTANCY SERVICES-:
__AN_A_LW(SIS AND APPROACHES

#

It is beyond the scope of this Paper to prescribe policies
and incentive systems conducive to development of domestic consultancy,
vhich are of general applicability. Perhaps it is not possible to do

. S0 a priori since a country's industrial strategy and technological
policies of vhich policies conducive to grouth of DCS need to be an
integral part can be expected to vary according to its chosen style
of development, level of industrialization alreaéy achieved, export
endeavor, etc., and according to its policy responses to dynamic
changes in the international economic situation.

s Discussed in the following paragraphs, therefore, are some
of the more important issues and possible approaches to the rational
and relevant development of domestic consultancy services. The
principal actors on the scene are the consultants, governments and
financing institutions. The client for the purposes of this paper s
been taken as the government as the major user of DCS, and private

sector industry

& The Basic Thrust R

é Initiative to develop their capacities to an adequate level
of competence essentially lies with the consultancy profession itself.
This can be brought about through in-house training prograsmes,
cooperative training seminars, exchange of experiences among fimms,

as vell as exchange of personnel between them and through joint working
on specific projects. The government and the firancial institutions
can provide supportive environment but this can prove effective in
improving the acceptability of domestic consultancy profession to the

users only to the extent that their technical competence is proven.

7 It has also to be recognized that the basic effort towards

greater use of DCS has to come from consultants themselves, and that

P R e 100100 G G O SR 4 GEER e




this effort has to be on a continuing and sustained basis. The

- Association - of Consulting Engineers can and should play the
wain role in this dialogue with the Government. The govermment on its
pPart has to appreciate that DCS are a very valuable nationz]l human
re#ervoir and that its multiplier effect on other sectors such as

industrial operations, R & D, planning, etc. is large.

Policy Issues

8. A clearly defined and articulated policy affirmation by the
Covernment that consulting capabilities sre essential and desirable
elementx J :ut ivnal technological self-reliance and that such national
capabilities are intrinsically responsive to the couhtry‘s objectives . P
for rational and viable industrial development, would £0 a long way in
fostering the growth anq increasing use of such services. In this

connection the government may consider the folloving measures.

1. Associate local consultants with foreign consultants
so that transfer of k.owledge and skills takes place..
Covernment and public sector may set an example by
making greater use of local consulting firms for their
vork, to the maximum extent possible consistent with the

professional competence available.

2. Establish a Roster of Consulting Firms based on informa-
tion gathered through a questionnaire evaluated and
updated periodically, reviewing their performance, to
inspire client confidence. Alternatively, Association of
Consulting Engineers, as a professional body, can exercise
this self-disciplinary role, provided it has the necessary

authority to enforce it.

3. Support through full or partial funding, training

programs for consultants in the country.




4. Finance trips of consultants overseas to refresh

- .  and update theitr knowledge of new techniques and

methodologies being used in solving design problems.
In this comnection, visits to other developing
countries, particularly in this region, would be

very useful.

S. Provide a package of incentives to local consultants
including tax relief, carry forvard of losses,
development rebate, etc. with a view to accelerating
their growth. .

6. Make available easier bank credits to c&nsulting firms

. for their working capital requirements, since they have

no physical collateral.

7. Develop a perspective plan of needs of consulting capabili-
ties, and evolve long tern.plan for manpower needs for this
purpose, with assistance 6f Agan. - of Consulting Engireers
and help from UNIDO.

C. Basis and Methods of Selection

9. It has been said in various developing countries that there are
no specific and clear criteria for selection of Consultants and that,
more often than not, the assignueﬁts are awarded on the lLasis of lowest
price offer and not technical capabilities and experience. It would
be desirable to develop guidelines for selecti: a of domestic consultants,
taking into account such factors as the nature and relevance of experience
of the firm; the competence of individual professional members of the
firm; the composition of the team intended to be deployed by .the firm
for the assignment under consideration, and the methodology the cci sulting

firm proposes to adopt for the nssignmcnt.Develophent Banks such as 1BRD and ADB

o
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have useful guidelines in this respect, unich could ferz the basis for
developing national guidelines. UNIDO can play a significant role in

evolving synthesized guidelines in this connection

1o It has to be recognized that the significance and weightage
of selection criteria for domestic consultants would tend to be
different than for intermational consultants. This is not to say that
standards of technical competence have to be lowered. Rather the
Beasuresent and norms of components of capability have to be different.
For example, length of experience would necessarily be less in the case
of domestic consultants. Hovever, if their experience is more relevant,
it should receive greater weightage. Similar would be the considerations
of the size of the fimm, its fina;éial standing, and aggregate of
experience of individual members of the firm, even before they constituted
the fim,

" There appears to be an important need also in the area ;f
training in application of guidelires for selecting domestic consultants
and consultants in general. Consultants Assn. -» and the governmentSmay
perhaps wish to organize training and development workshops for this

e e ————

purpose, supported by UNIDO.

D. Terms of Reference (TOR)

12, The task of drawing up terms of reference on the part of the
client is important. The specificity and clear enunciation of TOR
would ensure that there is unequivocal understanding about what is
expected to be achieved through a consultancy assignment. Equally
important is the need on the part of the domestic consulting firm (DCF)
to present a precise methodology and approach in its offer. Dialogue
and discussion between the government client and the DCF to clearly
understand ecach other in this connection is vital. Sealed tenders for
consultancy services, vhich a number of developing coun(ry governments

still invite - for traditional and historical reasons - tend to inhibitg

e
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“training and development costs, office overhead, idle time, marketing

.government audit which has to be satisfied that the fees paid to consultants

the possibilities for such a dialogue so essential to the success of

<hoosing the right DCF, and achieving successful results.

3. There is scope for both training vorkshops and discussion

Seminars ogn&hgns\'rg’t‘ee%tec‘tfo rdrauxng up TOR, vhich could prove useful to

the govermment/clients and DCS.

L R T

E. _Adequate Remuneration

g, The costs of comsultancy include not only. the direct salaries
of professionals, but also other related costs such as support staff,

costs, and a resonable profit. It is important for DCFs to pay
adequate salaries to attract the required caliber and quality of

@ w eole

professional staff. It is possible to develop formulae for working out
the overall daily or monthly or yearly rate for various categories of
professionals. The Asen. of Consulting Engineers could attempt. this.
However, the problem arises vhen negotiating fees, to deterwine the
engineer—-days required for the assignment. It has been found to be
useful elsevhere that if the total assignment is broken down in its
e!e-euts, -and- man-days assigned to each -element -and sub-element, then
the process of an':i.vi;:g at a satisfactory understandiﬁE appears to be

far better. It has to be appreciatéd that unlike equipment or office

TN G A G & - e 1w 484

furniture or stationery, it is not easy to develop norms of inputs of
consulta.cy for a given job, and the decision maker in the government
naturally feels reluctant to take a decision which may place him open to ;

criticism for favoritism or worse. We have also to remember the role of

are reasonable and not excessive. It may help if the Asgyciations of

s
Consulting Engineers and the government /compile data on fees paid for
similar projects in the country and elseinere. These would necessarily

be rought indicators, but would acr least provide some broad guidelines.

— .




B A related factor here is the comparison of fees paid to

domestic consultants to the government salary levels. Here again the
analysis of che elements of cost of consultancy suggested earlier and
the latent costs added to government salaries would help in bringing
about a better understanding betueen the government clients and

consultants about reasonable remuneration.

F. Continuity of Workload for DCS

L E One of the major problems confrouting the newly created DCS
is of sustaining itself through adequate workload to be able to
retain and develop its professional staff. In consulting engineering
fluctuating nature of workload is an unfortunate fact of life. It is
sought here to see the mauner in which govermment can provide workload
to DCS during lean periods, which would be useful to the government

agencies as well.

L While the traditional role of government as a major user of

DCS has been brought out there are several

other areas vwhere government can legitimately make use of DCS. Among

these are: ~

1. Industrial planning :

= Industrial planning inputs such as sectoral studies
for creation of domestic manufacturing capacity for
capital goods or steel, etc.
Regional or sub-regional studies for integrated
development of a given geographical area in the country.
Integrated systems studies such as for forest-based
industries which seeks to identify various economically
viable industries based on forest resources, which the

government planning agencies might consider for setting

up in future.




3.

7.

10.

Industrial products forecasting for domestic and
foreign markets:
- Fnd products such as pumps, compressors,
diesel engines, etc.
~ Intermediate products such as castings, forgings,

industrial fasteners, etc.

Industrial rav material requirements for future:

= Assessment and analyses of geological surveys

- Identification of opportunities

- Suggested development action plans for industrial
rav materials.

Industrial infrastructure requirements to support
industrial projections:

- Energy, transport, water, communications.

Technology forecasting, monitoring, assessment,

selection and acquisition.

Suggestions on product upgrading-and adaptation to . --
suit export markets. '

Import substitution requirements and data for policy

foruuiation.
Productivity improvement in existing plants.
Standardization of products.

Development of project portfolio for attracting domestic

and foreign investment.




7. Thus at wacro-level consultants can usefully assist the

- government decision makers in the above areas. It uceds to be enphasized
that the role of the DCS in this field is that of providing assistance

to decision makers for future industrial planning.

1] 4 It has to be recognized that adequate and relevant data base
is important to decision wakers for industrial planning exercises. A
feature of such type of work is that it is continuous and yet flexible
in & given time frame, unlike a project which has a rigid time schedule
to adhere to. Thus such work can be programmed to fill in the lean
periods of DCS and yet be very useful. It is an investment in future
through human resources of the present, vhich may othervise remain idle

at a cousiderable social cost to the country.

G. Actitude to and Management of Risk

lé' All clients and more so government clients are averse to risk
associated with using DCS with little experience. This is only natural.
However, a certain element of risk is inevitable in any decisiom,
including setting up and operation of industries. In consultancy
services, the element of risk seems to be greatly exaggerated, since -
consultancy services are intangible. It is suggested that it may be
useful if the risk associated with consultancy assighments is disaggre-
gated into various components such as buildings and structures, utilities
and servides, material handling and transport systems, production
technology, etc. This would help in assessing the risk more realistic-
ally. At the same time it would help in deciding the division of work
between foreign and domestic consultants. This would appear to be a
rational approach to risk management. Othervise DCS will never gain
the experience to enable them to qualify for being entrusted with

larger and more complex projects.
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*C  AN.OVERVIEW: ISSUES AND PROPOSITIONS
ISSUES
20 To summarize and recapitulate what has beeﬁ discussed so for and
: . Yo perceive and appreciate the relationship between Government

“i7. - and Consultancy Services in developing countries, it is' useful to determine
T ‘;themledo-esgic'm;tanqsewieesphyinthemcandxndumm -

R PR Industry (Public Sector)

L ','-: il : Develppment !’inance Institutwns
b Advxce on natlonal 1nﬂustrxal investment priorxtxes

. Policy llaker Co

$o

s . Technologlcal capabllxtles development

- Impmved effi.ciency of economic activities

- Enhanced industrial policy formulation and planning

Gapébilitics.
/31




3. Provider of CS: . .

- - Captive or Internal groups: PWD, electricity,
roads, railway . @ _-.°. . . )

- 'Project groups in state industrial enterprises ‘ -

!",1

O I

Public sector consultancy_ firms, - -

£%¢
ic and

:‘unpox';ted o

. :

.. Y RN S LA ..',:,»"j" ¥
Individual .and corporate . . .
GRS UL, D e A3 o

Government/private, sector/ RED mstitutiou un:lvers

s internaligroups -in manufacturing; and- construction firms. . . -

P AU PR .
AN A S AT SESTTRS

¥ Patadoxof DCS' underutilized yet CS being ‘imported? . . 1 . .

e Ay at
. cefieaat Yol LG

w7170 47/ The problem is to use foreign consulting id such a vay as to

Lo tf T maximize its positive -features and minimize its negative effects. -

" ¢ . This would mean the establishment of "rules of the game" and - -
- stdndard ;procedures that would

seek mechanisms
of co-operation between both sources of supply, in order to favour
the maximum utilization of local sources and to make full use of
" foreign consulting as a vehicle for technology transfer and for
.the.training of national consulting personnel.

/1V.
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IV. Problem Areas ‘ .o .
1. Do-est.lc Consultants°
1. Acceptalnhty Issues Competence/expertise
Experience
| 1T 5. atritedes |
-2, Surnval Issues - & -Workload and opportunity to get work
o y & _\’Q.’ g ¢ 0} e -
8. llowarebmadernationalobject}ves fulfilled
S. Oonfidenoelevelinm-ganiationandﬁnamalstmcture
V. How to ovemo-e ‘p':;blels - . ”'x! SR L N
‘L. COQetence Iqmve thrmgh traini.ng inhouse and overseas
Joint wovking with foreign consultants
‘Ozi the job training : Provision of adequate work
2.

Experience : DCS assqciatéd in assigrue;its even where foreign
o 'consultai:ts are retained .

Ass_ig'n Macro-planning work to DCS




~ n'.'-'l"... ’ » ;" 1;;; W'ﬂ
' gel £-rél {ance Hn%d toountyy *and’ Ingroved it

3. Confidence level: Govermment to set exalph
Roster of de-estlc consultants and
_perfoma_nce_revxeu_- Assoclatlon and

4. Package of financial: Taxreh.ef T

>~'
)

ety

I

andstrengﬂuming of DCS : ' t'e"r tmlozlcallmdustrlal '
,adecigian ‘making-;. . -

. process. .. Deeperapd intinateaqamssofrgo\mceandoontext\ml
constraints on” e"ﬁiu't ‘of DCS, 1eads to evolutién of ‘technologically

-"v'.r!v ~

Consul.ting services do not occur in a vacuum. . They contribute to
and derive sustaineuce from industries and industrial infmstructure.
If DCS are not actively 'used they tend to become weak and may even die.
It is therefore essentjal to bring about on-a sustained basis awareness

about their usefulness in a practical manner and thus strengthen a weak
link.

/Proposition III:

appropriate!ana eoomlically,‘relevant solutions 1;9 problels of developnenf.




Proposition III: -

-Mere existence of domestic consulting capabiiity is not enough.
What is needed for it to fructify are delibeérate policy instruments and
support institutions on the one hand,- .and receptive users on the other.

Government has a major role to play in this area.to create confjdence in the . '
capabilities of domestic consultancy and design eugxneenng
onposltlon Iv: -

Appropriate trainmg'lnputsand poohngvflnnan reso\moes
aui experxeme would help in tbl.s endeavom.‘ “This would mclude nanagenent
-3 ini of.-cot nd ‘tec

- .-'4-.:'». .

.:":( :Altbough difﬁ.cu.lt, it 13, nevertheless, necessary to develop
“a perspective ‘plan for ra;un'ements of consultar~v services in the - .
" country over'a 3 to 5 year time frame. "This will help DCS to develop

'_'therequ.imdeupertise ‘At the same time the paln would help in
.idete:-ialngtbemlcialareasofexpernseandpxmoteselecnutyin
P eonsultancy f\mct:lons and sectors .to which these are provxded

/Proposition IX:




Proposition IX:

. If mrtance and-usefulness of DCS are accepted, then
cousultancy should be treated on par with industry , and given the
necessary financial incentives at least for some years.in the beginning.

Pmposxtxon X: : . . -

Aseoeiat;onofeomltmgagineerscanandshonldplayakq -
mleindh.hgnevithgovu!-eut industry, and financing institutions.
Itmldhavetopm]ect.thenghtnage,_aswellasensm through -
‘internal disciplire - thatquahtyassmance:.sg:.venandcodeof!:thies»
Mm§ : : AR

Proposxt;on 11 *flf'::"‘ - T . o R .

;‘u Cngation of national -reg1onal and glbbal .consultancy 1nfbrna{tbn

networks and easy and tlwely dccéss mechanisms will assist sxgnlflcantly
developlng country consultants in xhexr work. ..
B S

Proposltlon XII i{.A{ o f; . ) : s

. Channels of communlcatlon need to be created which will disseminate -
"‘timely information on. available consulting capacities in devcloping countries
so that greater use. is. uade of such services by both developlng and developed
countries, : :
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TECHNOLOGY SYSTEM

AND CONSULTANCY INPUTS

Technology System

comprises of

Technology generation

module

j Marketable
technology

Technology application

module

Products and
services
produced by
use of techmo-
logy and other
factors of
production

Policy environment

module

Y Policy and
planning
support

Activities

— creation of
technology

-~ Acquisition
— Testing

— Adaptation
— Commercialization

— Technology purchase

— Application and
Absorption

— Plant design
— Plant comstruction
— Plant testing

Institutions

Domestic IRI
(Industrial Research
Institute)

Foreign supplier

Pilot plant and
prototype ceantre

- do -

Research bevelop-eut
company
- Productive

- do -

- Consulting Engineer
- Construction Co.
- PIE

Technology Innovationg- PIE/IRI

Consultancy Inputs

Institutional Infrastructure

Institutional
y support
measures

Policy framework

Planning apparatus

Policy implementing

mechar.isms

Govt. Insts.

Plan organizations

Standards

Quality Control
Training

Education
Consulting
Develooment finance

Industrial Enterprise




PRODUCTIVE INDUSTRIAL ENTERFRISE - Skills Spectrum

Y el

Establishment of PIE :

Types of skills required

OPERATIONAL INPUTS

Technology
Raw Materials

Energy
Working Capital
Human Skills

- Production
- Maintenance
Marketing
- Management

Prefeasibility skills

Financing capabilities
— Capital goods selection

Project management skills

Technology choice/acquisition skills

Project design and consultancy skills

Entrepreneural capabilities

T

v
Productive + OUTPUT
Industrial Products Impact of
3| Enterprise Services | 5 | Technology
(PIE) on People

INFRASTRUCTURE SUPPORT

Policy Infrastructure

Planning apparatu:.

Industrial culture

Institutional Infrastructure

R&D Institutes

Design and Consultancy
Standards

Quality Control

Safety

Productivity

- Policy formulation and implementation

Development Finance & Credit

Universities

Vocational Training

Project execution and construction skills
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ITI. PERCEPTIONS AND PREREQUISITES

A. ROLE AND RATIONALE OF ENGINLcERING DESIGN AND
CONSULTANCY SERVICES FOR DEVELOPMENT

22. The Need

The creation and enhancement of enginecring design and consultancy

capabilities in the developing countries — DCs - would have no

Justification unless it is demonstrated that such capability is vital in
contributing significantly to a rational and logical, industrial and
economic growth. What ;s desirable and what is indeed of great concern

‘to the DCs is an urge for generating thrust towards betterment of the
1iving conditions of its population and more equitable distribution of

the fruits of industrialization in the country. An important 1nstrune;t

. for achieving these desirable goals is that of an appropriate industrial and

" technological development. The extent to which the engineering design

and industrial consulting capability'indigenou; to a DC can make useful
.and significant contribution to this pattern of industrial and economic
groutﬁ; will dgtetnine.the inpo;tagge‘pf the development of guch capability.
In the subsequent patagraph§ for the sake of irievity ' engineering design
and éonsulting' activities have been referred to as 'consulting'

or 'consultancy' as appropriate.

23, The Scope

It is felt and, indeed, provem time and time again that consulting
activities form an inter face between the planning exercise which consists
in right and rational selection of projeczs, evaluating their economic
viability and choosing the most appropriate product design and technology
on the one hand and the implementation of the projects on the other, which
ibcludes detailed design and engincering, procurement of plant, equipment
abd machinery through invitation and evaluation of competitive bids,

preparation of contract documents and construction drawings, inspection of

o I /cq“ipmon\t,




equipment, of construction and erection, commissioning and testing of
plant and equipment and its initial start-up. Indeed, the consulting
services go beyond the commissioning of plant and provide valuable

Management ,
services in proper/operation and maintenance of the plant as well as

services relating to training of persomnel which are vital to t#? optimal
running of the plant. Consulting and engineering services backed byv
'B&D provide the necessafy 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 nevbtechnologies indigenously vh;ch
would be "custom made™ and, therefo;e, automatically appropriate to the

"end-use climate".

Special significance for DCs

2.4, The role that the consulténcy organizations are called upon to
play in DCs is significantly different from, and much more crucial than,
that of simil#r institutfons in . develsped countries.
While in the industrialised countries, major proportion of investment is
for expansion of existing plants or for setting up of projecté similar
'to those already in existence, in DCs, the consultant has to virtually
start from scratch with the identification and generation of viable
industrial projects, prepare feasibility studies in far greater detail,
and design the first grass-roots project of iés kind. Indeed, what adus
to the complexities of this task is that the project is 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 base and infant
industrial culture make this task cven more aia'uous. Added to these

difficulties are the shortage of skill~d human resource-technical and

/managerial
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managerial as well as the constraints of finance. Fionlly, consulting
organizatjons in DCs have to assume many of the responsibilities and
take decisions which are nommally discharged by the Project Owners in
other countries. The reason for this is that the entrepreneurs in DCs,
particularly those at the early stages of industrial development are,
relatively 1nexperi§nced.

Sinilarly, indigenous machine tool or engineering industry, where
it exists, being small, enjoins upon the local consulting firms to help
and assist the fledgling industry by providing it much greater technical
assistigce than merely presenting it with machinery specifications and
equip-enf tender drawings. The consultant's role as a catalytic agent
in the development of indigenous engineering industry thus assumes special
significsnce in DCs. Primarily small and medium industries would comprise
the main focus, although in some cases large industries may also be
required. .

.Incal consulting fir?s can also provide useful information to
research and development institutions - local or regional - about the type
of technologies needed by the DCs, and hence identify relevant R&D projects
which may be undertaken. In the reverse direction, the consulting firms
play an important role in acting as a bridge between the R&D institute and
the industtial user by providing to the latter a completely cngineered
package based on this specially created technology. Since the entrepreneurs
in the DCs, generally, are new entrants to the field of indusgry, they

feel much more comfortable with the engineered plant rather than R&D

staga tectinblogy alone.

/Since intimate
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Since intimate knowledge of local constraints and requirements
are vital to the evolution of rational project design solutions as well
as appropriate technology, these could best be evolved by local consulting
organization§ in the DCs. Where such institutions are not yet in existence,
similar institutions from other developing countries could provide the
necessary assistance which would be much more relevant since they themselves
have gone through similar experiences under somewhat identical conditions
of development in the not too remote past. It may well be that the
institutions and organisations from two or more developing co&htries can
join hands and each can provide a part of the input to make up the total
package of technology, co;sultancy, engiﬁeering and project design
services, as well as equipment and construction materials., Another need in
Dés is the.development of capabilities for identifying projects of mational
importance, evaluating these, evolving adequate terms of reference for
the consultants, and the ability and skill to select thé right consultant -
local or‘foreign -~ and be able to evaluate his work. This will considerably
reduce théir dependence on consultants for advice on matters which
pertain to policies and objectives.

Relevance and benefits

25  The relevance of local consultancy services in DCs and some of

the major benefits arising from development of such local services are

discussed below:

1. More appropriate choice of technology:

Because of their knowledge about alternative sources of technology
and their capability to evaluate the application of technology in varying
environments prevailing Iin DCs, consulting organizations can assist

the project owner in appropriate choice of technology, be it from overseas

/sources




source or from local or regional industrial research institutions.

ii. More efficient acquisition of technology:

By virtue of their knowledge of alternmative sources of foreign
technologies, their characteristics, the global demand and supply position,
consulting organizations provide the necessary talemt and expertise as
well as the bargaining ability in negotiations for purchase of foreign

technology. Disaggregation of foreign tecknclogy package by consultants

leads to a better appreciation of its appropriateness as well as a more

efficient sklection of the components of 'technology package' which have
to be purchased, the othet# being provided locally. This would also reduce
the foreign exchange cogt; and at the same time ensure maximum local
participation of techmological and engineering inputs, as well as
constructional sk#lls in the design of the project.

iii. Adaptation of technology:

Since imported techmologies are evolved under a diffe;ent set of
conditions, local consultants can help not only in choosing overseas
technologies which are closest to the technologies most appropriate to
local conditions, but also provide the requisite skills for modifying
and adapting the chosen technology to render it appropriate to a given set

of objectives.

iv. Absorption, diffusion and horizontal transfer of technology:

In view of past project experience and awareness of the local
requirements, consulting organizations often make the most suitable and
efficient recipients of technologies acquired from other countries and
their diffusion to industrial units through the means of horizontal
transfer. This eesults not only in acquisition of suitable technologies
at minimum commensurate costs, but also adaptation of such technologies so

as to make them appropriate to the needs of DCs.

Y AT !
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v. Protection against obsolete or unproven technology:

Local consultants can safeguard enterpreneurs in DCs from acquiring
obsolete technologies, inappropriate technologies and in some cases even
!

commercially unproven technologies and thus preventing them from being

used as test-benches for foreign technology supplier.

vi. Maximising use -of iqgiggnonsgggyiggent, materials and skills:

.- Due to their experience and knowledge of local availabilities,
local consultants can make significant contribution to the more intensive
use of local, human and physical resources.

vii. Caﬁalysts in development of local industry:

By developing specifications and tender drawvings for equipment
around local industrial capability, local consultants can contribute
significantly to the deﬁelop-ent and growth of indigenous industries

and ancillaries.

viii. Linkage to RSD institutioms:

Local consulting firms cam mct as catalytic agents to provide basic
1nfornation'on the areas of techmology needs of DC to R&D institutions -
local, regional or other — and help in the creation of technologies of
specific 1nter;st to DCs. Such technologies can then be channeled into
the productive sectors of the economy through commercialisation. The
consulting firms would provide the necessary inputs to engineer these
technologies into complete project packages, often supported by necessary
guarantees, thus creating a measure of confidence and credibility in
the minds of the users for the newly created or adapted technologics

appropriate to DCs.

ix. Improved technical competence and reduced vulnerabil}ity:

Through local consulting capability the DCs can achieve improved
technical competence and reduced vulnerability in technology,
equipment and turnkey project purchases.
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x. Technical Self-Reliance: By a judicious mix of the

proportions of imported and indigenous components in a project

and through provision of local Consulting, and Engineering services,

the national technological self-reliance improves considerably as
beneficial . . . .

does the mutually/collective self-reliance among Developing Countries

through sharing of knowledge, experiences and use of each others"*

Consulting and other Technical Services.

xi. Cata[y{ic Role in Exports: Consulting organizations have

to keep abreast of the machinery and component requirements of the
various countries and industfie; all over the.worldvand thus help
the local industry in DCs to manufacture and produce some goods

and components of such specifications and quality standards as

would conform to the requirements of industrialised countries. This
would, in time, lead to exports and export earnings for oCs through

higher value added products rather than primary commodities.

xii. More Rational Planning and Investment Decisions. Local

Consulting organizations with their intimatemknowledge of local
conditions, manufacturing capabilities, availability of material,
human resqurces,.involvement in actual 1mplem§ntation of earlier
projects, can help, through hard‘data;rthus collected, in macro
level and sectoral planning at national levels. They csn provide
better choices and investment decisions, realistic estimates of
pProject costs, gestation periods, linkage requirements (raw materials,
intermediates, power, transport, storage, communications etc.) and
realisation of rated output capacities. They can further contribute
by forecasting likely delays in project implementation due to
constraints arising from available infrastructure etc. and also

stignest suitable solutions for these to be overcome.

/xiii. Sources of
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xiii. Sources of Information and Its Transference Consulting

organizations, for their very existence, depend heavily on technological,
industrial and environmental information. This information base is
useful in working out appropriate solutions for a given project to
operate successfully in a specific environment. The documentation
of such information base is a very valuable asset tc the country as
a whole for subsequent project planning, design and i-plemenfation.

xiv. Learning through Doing: Thé;e is no better means for

development of local consultancy‘than by léaruingvthiough doing.
The use of local consulting firms fqr-ptoject work.would thus )
»considerably help in the groﬁth §f the loéél'ébnkﬁltancy and engineering
capabilities with a multiblier éffect and the;g c;uld be put to more
effective and efficient use for the bgnef@t of the economy and

society of the country as a whole, as well as for sharing with other

Countries through TCDC.

xv. Innovative Capability: fhe local of;yégiénal R&D'
institutes should take on applied researgh brogramﬁés aimed'at
improving the existing technclogies in 1ﬁdustria1 units in DCs and
also initiate activities leading.to evolution of appropriate tech-
nologies required by industrial units. It is important that the
R&D work to be dome should have precise objecgives particularly in
respect of its m#rket and applicability. R&D that does not take
into account {(he consumer and thé problem of marketing lacks that
precision of objective which could render the exercise valueless.
It has even been argued by some that R&D institutions probably fail
more often because of inadequate links with the market than because

of inadequate links with scientific and technological expertise.

/ScnsiLiQity to




Sensitivity to demand is a key to a good R&D facility and one that
enhances its importance in industry. Consulting organizations can
provide the necessary market information to the R&D institutes to

make their work sensitive to the needs of society.

2.6~ Cost of Developing Indigenous Consulting Services and

Bene ‘ts Derived

. can .
While the benefits which/accrue to the peveloping countries,

consultanc

through the development of serv!ces have been discussed above,

one has also to be conscious that certain costs have .t¢o be incurred

on the development of the required level of expertise among local consultants .
for these benefits to/accrue. These costs essentially arise out

_ _actually ; ) .
of delays in project execution, possible increase in risks and in
so-e cases possible rise in project costs. Ail these'enﬁna;e.fron“
relative inexperience in the early stages of development of ConSuiting
Services. On the other hand, inducting such services from deve}éggd
countries in the past, has demonstrated that cost ovétruns and tiie
delays have also taken place althougﬁ the nusoniifor in;rease in
costs and lengthening of project execution time, in.ﬁuch ;ﬂstances,
are due to different causes, namely, unfamiliarity with local:
conditions and constraints as well as tendency to tr;nsplaﬁt.ié;a;didifés
and plant design from industrialised countries to BCs. In the
balance, the past experience justifies the assumpti;n that perhaps
risks attendant in both the alternatives are, more or less, equal
and that as the indigenous Consulting and related services gather
more experience, such risks reduce sharply in the case of indigenous
services.
X7 While it is extremely difficult to quantify the present costs

to be incurred and future henefits expected to. accrue from the

establishment of local Consulting capability in a country, it has been

famply




amply demonstrated in scveral countries such as Brazil, Argentina Mexico
Egypt Tanzania, India, Indonesia » that the benefits which accrue

to -the country a2s a whole are, indeed, considerable. These lead

to a measure of individual and collective self-reliance smong
_Developing Countries by means of exchange of experiences. Such
sexvices also improve technical, planning and de;isioﬁ-nking
.capabilities of a country and the future dividends att::7t;;d spon
such capabilities are considergble; '
2% The.question also arises as to who is to besr the fnfitial
costs ? Should it be the entrepf@neur who is seéting up q.ptojgct
o;:'shonld it be the Government ? This again is a very complex
zproble- to -justify a unique answer. Perhaps, Government o; Iﬁdustry
Associations, could set up a Fund which can partially offs;t
increa;ed cost, if any, which may occur through the use of iocal
services in the initial stages. .

1.5.4 It is also of significance to note that the risks .associated
‘with cost overruns and project realisation delays could be con-
siderably reduced, if not eliminated, through TCDC whereby such

Developing Countries who have acquired experience

in this field, would be in a position to share iheif'exé;rience

with others who are at the threshold of starting €he process of
industrial development. Thus, Consulting Services of one vi more

and industrialized countries
Developing Countries/could be utilized by other
North South and Easi--West
countries in the spirit of mutual /cooperation and aim at development

of thejrown capabilities.

29 Justification for Developing Indigenous Consultancy Services

In view of what has been discussed above, there are certainly
overriding advantages for developgent of indigenous Consultancy

Services in DCs for industrial and technological self reliance,

|
and mutual cooperation.

/1t has




It has to be appreciated, however, that development of a viable

. and mature consultancy profession takes time and effort. The

two main ingredients are capable human resource and experience.

Experience necessarily takes time and cannot be wholly acquired

second-hand. Human resource capabilities and skills are oftenlimited,

and the demands om it are wany - frow industry, business, academic

fnstitutions and government. In view of the enormous efforts,

physical and fiscal'iuputs necessary for the proper growth and
' tamy )
maturity of consulServices as also the long gestation time involved

- for their develdp-ent,‘it is essential that selective approach

may be adopted for development of such services to obtain optimum

utilization within the country or a given region covering a cluster

of DCs. Furthermore, the strategies would undoubtedly vary and

will have to be tailored to suit the needs of the country or the

region concerned.
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B. THE ROLE OF GOYERXJENT IN RELATION TO DOUEST IC COXSULTING STEVICES

30. In most developing countries, government plays a multiple
role insofar as dowestic consultancy services are concerned. Broadly,
three roles are recognized. These are:
- As a user of DCS (domestic consultancy services)
- As a Policy Maker affecting the growth and use of DCS
~ (Sometimes) As a Competitor particularly vhea public
sector consultancy organizations and/or government

departments take on sizable portions of available vork.

v,

Government as User of DCS

-
-y o
-

-

31. . Governments in many developing countries are major users of

consultancy services (CS), both domestic and foreign, in infrastructure

projects vhich are primarily the responsibility of governzent. These
include water supply and severage schemes; electric powver generation,
transmission and distribution; transport systems such as roads, bridges,
railways; communication systems; and in many cases large civil engineer-
ing schemes such as developwent of urban and rural housing, hospitals,
schools, airports, hotels, etc. This list is by no means exhaustive but

illustrative. It also focuses primarily on industrial and municipal

engineering and leaves out of consideration of this paper, other areas

such as education, health care, social services, etc.

3. In a number of developing countries, the government also acts
as an entrepreneur and sets up industrial projects such as steel mills;
ship building facilities; pader projects; capital goods manufacturing
plants, etc., particularly vhere the investments are large, the time
for plants to be set up is long, and return on inves?ment is lov. The government
also plays a major role in promoting the setting up o smallgcale industriers The
pattern of such owvnership of industry, hovever, differs depending on the
philoéophy and industrial policies and strategies of a country. In some

ountries the government ovns the plants directly through one of its

epartments, or through separate public scctor corporations, or jnintly

-
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with private sector. Be that as it may, it is iwportant to note that
developing country governments as industrial entrepreneurs are

substantial users of CS.

33. There is yet another aspect of the role of government as a
user of CS. In many developing coumtries, industrial financing insti-
tutions and industrial development organizations have been set up to
help private sector to set up industries. They provide various types
of assistance such as free feasibility or pre-feasibility studies, market
studies, industrial loans, et.. Such govermment institutions are also -
or should be ~ major users of DCS, both directly for getting market
surveys and feasibility studies prepared, and indirectly by advising

;he potential private sector entrepreneurs about available DCS.
Industrial financing institutions play an important role in this
connection by involving DCS in project evaluation exercise along with

their own staff.

Coverrment as Policv Maker for DCS

3. Govermment also has a major role to play to promote the use
and growth of DCS, through various policy instruments_jt may fashiony
both regulatory as well as incentives. The possible nature of such
policies would be discussed later in this paper. However, a word of
caution appears necessary here. The fundamental issue is to ensure
that DCS of acceptable technical, professional and ethical standards
are developed and provided. There should be no compromise on this. It
is in the interests of the client, of the country, and of the future
of domestic consultancy profession itself, to subscribe to this
" concept and accept its validity. It will be shown later in this paper
that this objictive is quite compatible with the extreme desirability
and indeed urgent necessity to ensure increased workload to DCS. It
needs, however, to be recognized that any legislative action or adminis-
trative procedure prescribing the proportion of work to be assigned to
DCS and foreign consulting firm could be counter-productive and self-

defeating in the long run.
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35 Governaent has, however, to be fully aware of and accept the
importance of DCS to the national self-reliance and improved technolo-
gical capabilities. Only then can policy instruments be designed to

support the development and growth of DCS and their increased use in

the country and for exports.

3é- If the key importance of comsulting is recogunized, as an
important input in the processes of captial formation, development of
technological self-reliance and improvement in the efficiency of
economic activities, it follows that the State should have an interest
in prowoting the developwent of this activity and its efficient utiliza-
tion by society.

- o

37 Two aspects of policy should be distinguished; implicit and
explicit. Under the first onme, it should be pointed out that there are i
certain measures and actions on the part of the State which are designed :
to operate principally in fields other chan consulting but have side

effects on the latter. Examples are measures for the control of

technology imports, the return of emigrated professionals, the promotion

of certain types of investment, the decisions involved in a developnrent

Plan and its related programmes, the practices of State agencies and

enterprises in regard to tbé;-ig;;st-enté, and of financial agencies

that grant long-term credits. By "implicit policy” we mean the effects

which such policies, measures and actions have on the production and

use of CS - effects which are in general unintended and about which there

may be little or no avareness on the part of those who implement such

policy. A better knowledge of them may enable policy makers to minimize or

eliminate their negative influence or to heighten their positive

implications, and eventually to transform these implicif policies into

purposeful “indirect” policies for the promotion and utilization of DCS.

98. Explicit policies are intended to produce effects on a certain

socio-economic variable, DCS in our case. Their design and instrumenta-

tion should follow from an analysis or diagnosis of the existing situation,




an image of the desired situation, and a clear idea about cause-to-
effect relationships. Their action may be curbed by “contextual
factors" (quasi-permanent features of the social, political and
physical environment, such as, imn our case, scarcity of trained
personnel, defeatist or risk-avoiding attitudes, non-definition of
national objectives, corruptiom, slow decision-making procedures, etc.),

so that strong measures may be needed to overcome such limitationms.

) | Explicit policy would be concerned with the supply of CS
(imports or local production), the demand for CS (dowestic and foreignm)
and the proper utilization of CS from the private and social points of
view. Within this general framework, it would include measures for the
strengthening and development of consulting firms, in a setting of

complementation with other producers of CS.

C. Government as Possible Competitor to Private DCS

¥0. . Government departments such as Public Works Department (PWD),
Railways, Ministry of Power, Roads and Highways, etc., often have their
own project groups which were set up initially for developing and
conceiving new projects and maintenance of existing projects, but later
began to provide internal consultancy services for the pf&jecis under-
taken by their ministries or departments. As such internal project
groups grevw in size, numbers and experience, they also ventured to
seek work outside their own departments. This has had a twofold
effect on private DCS. Firstly, they have generally been denied
access to consultancy work which is being done departmentally by project
groups. Secondly, in similar work available outside of the department,
they face additional competition from these project groups resulting in

further shrinkage of available consulting and engineering work.

. In a number of developing countries, the State has set up public

sector consultancy organizations as corporate bodies, particularly in
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sectors vhere incidence of government investment is high.

B Private consulting firms have showed great concern about

the expansion of State consulting activities, which they feel are
encroaching more and more ©on their market. We may suggest that it is an
important question to maintain 2 balance between public interest and
private initiative, and obtain a rational distribution of supply between

private CS and State consulting orgaizations, retaining the imnovative

'virtues of the first and counteracting “bureaucratic" expansion of the

lactter.

43, Some people feel very strongly against State consulting. They
agree that the State should take over various activities, but they draw
the line at consulting since they feel that State consulting has.“Inhereant
shortcomings. They are not against Ministries and public agencies
having their own departments for the preparation of general studies and
projects, but object to the growth of institutions that “without being
really consulting” absorb many resources destined to consulting. 'They
feel that the proper role of State consulting lies in the promotion of
expertise in new fields, which once developed should be set up as
private CS. They have doubts about the efficiency of State consulting,
and point ovt that top personnel cannot be attracted to government employ
since salaries are lower than in the private sector, that the pace of
work in State organizations is much slower due to the characteristics

of bureaucracy, that political influences are much more pervasive; and
furthermore, that the best technical men move on to administrative
posts. They add that private consulting does the job more cheaply,
though this may be hidden from view because a government organization
does not include in its costs the full amount of overhead items -~
sometimes only direct costs are charged, raising the cry of "unfair
competition” from private CS. They point out that private CS are
strongly motivated to be efficient since their eamings, and indeed
their survival, depend crucially on their efficiency. State consult-

ing organizations would lack such a motivation and would have to look

-to other types of motivation. Successful morivation in goverament

work would greatly depend on the "“spirit” of the workire group and on

-
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the abilities and push of their leaders. These characteristics may be
present at a certain moment but many examples may be shown when they
ceased to exist, perhaps because of the disappearance of that leader.
In such cases the organization may sink to a much lower level of
efficiency, and due to the inbuilt inertia of bureaucratic organiza-

tions, continue to absorb work it does not discharge well.

Y4 On the other side of the debate, arguments of various kinds
are presented. It is said that the very profit-seeking nature of
private consulting makes it vulnerable to ties with construction and
equipment supplier firms, and with foreign CS to which the main deci-
sions are left; legal and administrative regulations and ethical
declarations of principle would be largely unable to curb such tenden-
cies. Moreover, certain areas of consulting are said to be leg1t1nate
interests of the State: such would be the case in industrial sectors
such as steel, petrochemicals and mining where the State has a central
interest, or even a monopoly; in new activities where there is as _yet
no installed capacity in consulting; in small and medium-scale industry
for which the fees asked by private CS cannot be met. 1In the latter
case, mention should be made of industrial research institutes in

several developing countries that offer among cheir services those of

a consulting nature, in particular preinvestment studies. It is pointed

out that these activities are a good means of connecting industrial
research and development with industry, and that if they were not
carried out, much of the research work would be left without a client

and would not be transferred to the users.

45 The issue of State vs. private consulting probably cannot be
solved on rationa) grounds alone. Much depends.on the political style
of the country - whether private enterprise is favoured or not - and
other factors of the contextual type. The discussion should rather try
to identify the areas each type of actor is better qualified to deal
vith, and how State consulting and private consulting may collaborate
and complement each other. If, as we feel, requirements for CS are

well ahead of demand, a good modus vivendi may be found. Some people
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think that the proper areas for the State would be those of policy,

. planning, programming and preliminary project conception - the strategic
decisions - leaving to the CSs the detailed and specialized studies
needed by such State activities, the preparation of preinvestaent
studies and detailed engineering activities leading to tactical and

i-plénentation decisions.

L4
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G. JAR.ET FOR CONSULTING SERVICES: DEJAND AXD SSPPLY COXSIDERATIONS

Demand for Consulting Services (CS)

46 . CS are not products that feed final consumption in a society;
bey are inputs to other activities - formulation of development stra-
egies, investment, production - and as such their demand largely
epends on the volume of those activities, vhich are themselves related
the extent of actual or planned growth in the countty; Unfottunateiy.
correlations of any specificity between industrial investments
visaged and magnitude of consultancy services required are available,
cept some rule of thumb figures of a geaeril nature.' If information
f this nature could be developed, the gpplicaiion of coefficients to
e whole of the investments contenl;lated by a country, and to the value
ded by activities and services that would employ CS (coefficientg )
ich would naturally vary from country to country), uou}d give a rough

ea about the magnitude of CS required. .

.47 It does not appear that the determination of requirements for
is simple; tﬁere are several issues that need to be cleared up.
ever, it is felt that rough estimates may be made, and that these
uld be helpful for assessing the present and potential role of
sulting activities. Sﬁéh'actﬁvities should contemplate areas in
ch CS would be required in the future, and in which there is as yet
tle or no installed consulting capacity. Llong term economic and
iai development projections should be useful in identifying such
as. The creation of domestic consulting capacity in new areég
1d be undertaken early enough so that they are available when the
nd for them emerges, thus minimizing dependence on external
ultancy. Covernmen??may perhaps initiate such an exercise vith
assitance of the Aggoci/ of Consulting Engineers.

ations
lft.-' An important characteristic of the demand for CS, particularly on

he part of the State, is its fluctuating nature. Economic cycles,

- e -




stop and go economic policies, strategic changes and the lack of
long—tér; and well-balanced government investment programmes lead to
ups and downs in the demand for consulting services, perhaps much

more strongly so than in the case of the capital goods industry and
other activities connected with investment. This is a well-known
characteristic that makes life difficult for domestic consulting.

There is a2 need for continuity if comsulting organizations are to

work properly and to develop steadily. The drying up of demand has
not infrequently meant the disbandment of human groups that had been
built up wvith much effort, and this may be considered as 2 met social
loss on account of the accumulated expertise that has been lost thereby
" and of the need to have recourse to foreign CS vhen demand has picked
up again. On theoretical grounds (congestion theory) it may be shown
that a certain long-term average level of idle capacity is socially
beneficial in activities where the nature of demand is not constamt,

on the one hand, and the length of services demand is not uniform, on
the other. Mechanisms must be found to support occasional idle capacity,

and to avoird disbanding groups when there is no work.

- Finally, one should refer to the foreign demand which is
satisfied by exports of CS. Some national producers of CS have been
able to work for other countries in the region as well as internationally
funded projects. It would seem that thgiiggsbound to happen increasingly
if sustained efforts are made by the Associ/ of Consulting Engineers to
show that services of comparable quality and greater relevance are
available at less costthan from advanced countries. The approach of
the CS producers is closer to th: psychology and way of thinking of the
client, thus facilitating relations. The CS producer is more aware of
local problems and lncal conditions, which are not so dissimilar to
what he is used to in his own country, and he can thus conceive technical

solutions better adapted to the recipient country.

hJ
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Other export markets lie in developing countries ocutside a

. region, and in fact some CS are being supplied to other regions as well
as to industrially advanced countri-s as sub-contractors. This is a
promising area that domestic consulting organizations should keep in

mind vhen planning their future activities.

5i. The export of CS is beneficial on several grounds. Foreign
exchange is earned, national technology may be exported, and in some
cases a CS may keep up its level of activity wvhen the local demand has
momentarily dropped. It may be suggested therefore that national
policies should consider promoting CS exborts through tax weasures, the
awvarding of credit and otherpays. i

Supply of Consulting Services

52>. CS are supplied by multiple sources. A first division would
be between local productions and imports. In regard to local production,
this may take place by individuals or by small or large organizationms.
The latter may be a department of a produtive enterprise or government
agency, or a distinct organization specializing in consulting and other

related services.

Import of Consulting Services

58. Let us now turn to the issue of the import of CS, and their
place in the supply of CS demanded by the country. While in some cases
there is no alternative to the import of CS, and recognizing that there
are ce-tain advantages in such a course of action on account of sﬁeed,
efficiency and reliability, the use of'foreign CS entails several draw-
backs. One of them is their cost: fees per man-hour are larger,
expenses on account of travel and subsistence of foreign professionals
are sizable. Other disadvantages may be summed up by the expression
"dependence'”. The country would in fact be relinquishing many

important decisions to outsiders, and this may have several unfavourable
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consequences. For instance, the project conceived by a foreign CS wmay
not fully correspond to the conditions and needs of the recipient

country.

54. Mention has already been made of the arguments for building up
a natiomal capacity in consulting, and to achieve "import substitution"™
in this field. A word of caution may however be in order. Too stromg
a nationalistic attitude may act as a barrier to the flow of technology;
it may impose tasks on local consulting which it is not yet ready to
discharge; or the policy may be negated in practice if weak local CSs
are engaged vhich then take on foreign CSs as partners and leave to
thea the greater part of the ‘substantive work and the decisions that go

with it.

55. The problem is to use foreign consulting in such a way as to
" maximize its positive features and minimize its negative effects. This
would mean the establishment of “rules of che game™ and standard. proce-
dures that would

seek mechanisas of cooperatin
between both sources of supply in order to favor the maximm utilizatiom
. of local sources and to make full use of foreign consulting as a vehicle

for technology transfer and for the training of national consulting

personnel.




D. SOME PROBLEMS ASSOCIATED WITH DEVELOPMENT

CF LOCAL CONSULTING CAPABILITY IN DC-

$6- Some of the developing countries have developed indigenous consultancy
base, however small. Others have expertise available among individuals scattered
in mivr_etsities, industry, government etc., While no general prescriptive approch
can be followed, same of the pr:oblenﬁ relating to the development of consultancy

profession are common, irrespective of the stage of evolution. These are discussed

in the following paragraphs.

- Problems of Demand

Development Policies

57. The direction of technical change is strongly dependent on national
development policies. The possibilities of applying local consulting capability to
the goals of development are contingent upon the specificity and articulation of the
objectives and the efficiency of administrative instruments for translating these

goals into strategies and projects.

58. - Creation of local cozi'st'litancy— capabilities and self-reliance do not
have the same visibility in national accounting as the GNP and tend to receive

much less attention. The need for more appropriate social and economic indicators

in this context is urgent.

59. In a more market-oriented competitive environment, enterprises are
‘faced with the need to employ the economic calculus rather than hoping for windfall
under import substitution, almost regardless of what is produced or how. Often,

quick and immediate benefits in this respect would tend to inhibit the use of
local technical capabilities. The economic growth with social equity can be
materially aided by changes in fiscal, financial and.,othcr policies with concomitant
‘changes in the role that science and technology and local enqgincering and consultancy

can play in technology transfer and adaptation.
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Capability Evaluation and Experience

60- It is a paradox that in evaluating the suitability of a Local Consultisc

Firm in LDCs invariably, past experience and in most cases, pas:t identical experience

is sought. Unless these fledgling institutions where they do exist, are entrusted
with work in the first instance, it will be impossible for them to garner the
experience oh the basis of which their capability is sought to be evaluated for
award of work. It will be desirable to break down total package of services into
its various components and then evaluate the risk elements associated with each
component such as Civil Bngineexinglﬂo:k, Utilities and Serxvices, Process Engineering
Plant Engineering etc. MAnother approach could be that a Consultant from another
developing/Sowitry is .etained to associate with the local consulting engineer's
work in the first oue or two jobs of a particular type to ensure its correctness.
This would, no doubt, involve a little additional expenditure in the first instance
but would be a very small price to pay for the development of competent Local

Consulting profession in the DCs.

é!.  Often, length of experience is used as a major criterion for evaluation
of the capability of a consulting organization in an Dc. It is suggested that a
more rational basis would be the releva e of experience in the context of the job

content as well as the environnent.

é>- Similarly, the size of the overseas consulting firm and the total

number of personnel on its role is often used as a criterion for selection rather

than the experience of those personnel who are intended to be deployed on the

specific job.

Lack of Awareness of Local Consulting Contribution.

€3 There also seems to be some doubt as to the real awareness about the

contribution which consulting organisations make to the -

i. ECconomy as a whole (Macro level: impact on more rational

industrial and investment policy instruments).

ii, Project (Mic;o-leyel; feasibility, optimal techno-cconomic

solutions) .




iii. Sector (such as Steel, Textiles, Cement etc. Here, the
contribution lies in a sectoral approach and the
advantages associated with optimal use of resources and
judicious eéonomic fragmentation of product mix among
several units in the same sector).
éx. It will be useful if knowledge and information about such

contributions by Consulting organiznt!ons is compiled and persons ‘in

the decision-making positions are made aware about this. 1In this
connection, it would be useful to have a National Association of

:Consulting Eungineers or some such similar body to compile such studies

in the manner in which Local Con;ultants are able to téduce costs,

provide more appropriate design solutions, etc. .This type of information
would not only help in a greater awareneas of the contribution of

the Consultant within the country but such information could also be

made available to other DCs as a measure of Technical Cooperation

among Developing Countries and could go a loung way in a greéter use of

Consultants of one Developing Country by another in association with

its own Consultants.

65 Lack of Information: Considerable gaps exist in many

DCs in respect of technologies and engineering and technical capabilities
available in other developing countries in the region, There also
appears to be a communication gap between generators of technology,
namely, R&D and consulting institutions on the one hand and its end-

users on the other. This is also a problem area and inhibits increased
use of local capabilities within a developing country as well as use of

such capabilities by other developing countries. .

&6. lLack of Motivation: Tt Has been sugpested in this Paper

that the use of local consulting capabilities would lead to more appropriate

/appropriate




technology and project design and engineering solutions. The ultimate
motive force for use of appropriate technologies and design solutions

by the potential entrepreneur depends on the market conditions. National
policies have, therefore, to be devised so as to provide the necessary
package of incentives and regulation for the entrepreneurs to gravitate
towvards increasing use of appropriate technologies and hence local
techunical and engineering capabilities.

Attitude Barrier

47. Human resources, strictly speaking, should bg considered on
both sides of the technology equation - supply as well as demand.
Administrators, managers and entrepreneurs, and the various levels of
technical staff in production activities, all affect demand, while
research scientists and consulting engineers affect the supply position.
On both sides, the quality of training and the attitudes which have
been inculcated are of decisive importance.

é2 Typically, because of the educational and training programmes
through which a large proportion of such people have gone through in
institutions in developed countries, the net result is a somewhat
limited interest in and appreciation of local problems and aspirations,
and a strong elitist bias in favour of the latest, most sophisticated
techndlogies developed in the industrialised countries, the most exotic
scientific fashions of the day, and adoption of engineering and 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 censidered.

- whether conventional or new -
Appropriate technologies/rarely feature within this range, whether
on the part of the adminiétrator, the enCerpris;'manager or the research
scientist. There {s an eQident need to introduce real-life problems

into training curricula, whether at vocational training level or the

I
university level.
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Fluctuation in Workload and Limitations of Finance

69. Fluctuation of Workload: Another problem relates to the

fluctuation of workload which makes it exceedingly difficult for the
Consulting Firm to carry the burden of its permanent pay roll without
assurance of minimum work. This is more so with small and medium

size firms. While such fluctuations in the pattern of workload are
inevitable, their impact on small and medium size independeat Consultant
Firms in DCs is almost disastrous because they have no monetary means
to carry them through the lean periods. Such is not the case for

large Consulting Firms who have certain sustenance power due to the
-financial reserves they might have built up. Such is also not the

case with those Consulting Firms who are either owned by or have corporate
links with equipment manufacturers, contracting agencies or process
suppliers.

7o. Support from Financial Imnstitutions : The Banks and Financial

Institutions in DCs do not, as a rule, provide working capital requirements
of the Consulting Firms as the latter have no collateral arrangements

in the form of tangible cssets except the corporate trained manpower

and its earning potential. This needs to be overcome if the right

type of Consulting Profession is to develop, othérwise the mortality

rate in the profession becomes high. What is even worse, sometimes

the Consulting Firms degenerate into agents of equipment or technology
suppliers thus defeating the role which they are to play in the

national development., This also results in a setback to the high

ethical standards and traditions which the fledgling profession in

DCs has to evolve for its own survival and future growth.

“¥. Government Support : Active support from Government,

Planning Organisations and Financial Institutions to award work

/relating to
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relating to Feasibilitly Studies, Project Evaluation etc. on a long
term programmed basis would go a long way to sustain such firms while
they are. developing their expertise, experience and clientele.

7> Insurance: While it is quite customary in developed
countries fo. Consulting Engineers to taxe out an insurance policy
to cover their risk, this is rarely possible in DCs. Such an assistance
extended to DC Consultants by their insurance companies or baunks
would go a long way to nurture the fledgling profession.

Quality Assurance

73 It is neéessary to have quality assurance of the work of local
Consulting Firas in developing countries to inspire confidence and
credibility among its users. National Associations or Imstitutions
of Consulting Engineers could usefully fulfil this role.

Problems of Supply

Manpower and Expertise

V4. Lack of adequate manpower of the right calibre, experience,

education and analytical skills.

78. The extreme desirability but difficulty of quickly .welding
individual expertise into harmoniously functioning multi-disciplinary
corpcrate Consultancy teams.

76 . Attracting the right calibre of personnel since the
opportunity cost of such professionals in other alternative industrial
and economic activities, such as manufacturing, administration, policy
making levels in the Government etc., is considerable and the
emoluments and status attached to such positions are invariably higher
than the Consulting Profession can afford to offer in the beginning.

Attitude of RAD Institutes

77. It is important to reorient the attitudes of Research and

Development Institutes in DCs to applied research, particularly in

/respect




respect of pressing problems. There is a tendency to get carried

away with sophisticated research programmes which have no immediate
relevance except the satisfaction of publishing the results of

research in prestigeous scientific journals. The emphasis has, therefore,
to be shifted in a very large measure to practical, need-oriented

applied research.

Divorce between Universities and Industries

78. Perhaps, due to old traditions, academic institutions have,
in a large measure, remained aloof from the grassroot problems in DCs.
It is vital that the talent residing in such institutions be inducted
and involved in real life problems and their orientation should be
changed. An.intinate bond should be fostered between academic insti-

tutions on the one hand, and Consulting organisations on the other.

The Spectrum of Needs: prohlem of Diversity

79 The principal needs of DCs for consultancy services, may
be categorized as follows:-
1. Project formulation:- Identification of viable projects

- Preparation of pre-feasibility €
studies

- Preparation of feasibility studies
and project reports

- Project evaluation and appraisal

2. Techno-Economic Surveys:-

- Regicnal and sectoral surveys to
develop integrated industrial deve-
lopment plans? including identifi-
cation of in;ividual projects.

- Large and small scale industry linkage.

/3. Project
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3. Project Engineering: - Basic Engineering

- Process selection and Technology choice

- Detailed design and engineering including:
Civil and structural engineering
Architecture
Electrical and Mechanical engineering
Chehical and Metallurgical engineering
Production engineering
Plant and Equipment layout
Electrical and instrumentation systems
Mechanical utilities and services
Material handling and transportation

systems

Use of Computer aided design (CAD)
4. Project Management: - Project Planning and Scheduling

- Network and PERT chart

Time and Cost Control

Construction Supervision

Equipmént ptocurement

- Start-up and initial operation of plant

- Plant systems and procedures

- Manpower planning and training

5. Rehabilitation of Sick Units:

- Diagnostic studies,

- Therapeutic Solutions which involve
technical, economic, financial
and manag-ment gnalyses.

- Early warning ;ystems for prevention
of sickness in Industry

6+ Management Consulting for

- Performance appraisal and moni't,: ing
I I [

' Joverall N o
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specially for public enterprises
Productivity Improvement

Value Engineering

Product upgrading

Capacity utilization

Product diversification and plant
expansion studies
Hanagerial'ttainiqg and development

Marketing consultancy

Analysis of Needs and Brocess of Development

€0 . The Backdrop:

Having outlined the needs of DCs in terms of consultancy inputs,

it may be useful to keep in perspective certain objectives, comstraints

and characteristics of development strategy for consultancy services.

These- are very briefly butlined below.

$. - Selectivity

Spectrum of consultancy needs is wide; availability »f expertise

is limited, and competing demands on the scarce technical human

resource are many: from government, industry, contracting

and construction companies.

HENCE, SELECTIVITY OF AREA OF

SPECTALIZATION- FUNCTIONAL AND INDUSTRY SPECIFIC - IS VITAL

§2. The Resource

The prime resource for consultancy is

Manpower with adequate Expertise

Experience

Creativity and Innovative Approach

83. Time Horizon

[t takes time for experience to be acquired and expertise developed.

/The time
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The time dimension can be reduced to some extent by drawing upon

the experiences of others, but experience cannot be wholly second

hand.

Time Horizom to be thought of is 5 to 7 years heunce, for adequate
experience and expertise to develop. This does not mean that till
then no work need be done; it only tends to emphasise that elements
of consultancy work both in project formulation®and injustrial
consultancy should keep in view the selected areas of §pecialization,

S0 as not to fritter away the human resource.

8¥. Acquiring Expertise and Experience -

8s.

Experience and expertise can be acquired through
- on the job training in the design offices of foreign consultants
- association of lccal Engineers with foreign consultants working

on projects in an DC, in design and comstruction phases of a project

internal training programs
- twinning arrangement between consultancy organizatious, preferably
among DCs due to similarity of.objectives and conmstraints.

Induction:

For training and development to be effective, and to reduce
the mortality rate, screening and selection of potential consultants’
is important and should be done with extreme care. Ideally, it should
be a mix of young engineers, technologists, economists etc. from
Universities with a flair for creativity, and men with experience

from government, industry, universities and contractirg firms.

The Ccst

Development of consultancy services involves certain costs to

be incurred for traiuing, for development, for risk involved in first

time use and hence the desirability of a second opinion in the initial

/years,
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years. The entrepreneur, be it public sector or private sector, cannot
be expected to bear this cost, which should be borne by the government
as a legitimate cost for development of desirable professional and
institutional capabilities im the country. However, consulting institu-
tions in DCs cannot be subsidized by the government for all time

to come- after the initial stage of development of 5 to 7 years, they

should aim at self-sufficiency through the fees they earn.




E. TRAINING AND HUMAN RESOURCE DEVELOPMENT FUR COGNSULTANCY SERVICES

Perspective for development:

- . .
¥é. Based on information and analysis provided in this study
the following are identified as specific needs in Enginecering design and
consult ancy services.

§7. Enhancement, upgrading and strcnqchenlng of capac1t1cs through

appropriate and pertinent training programs keeping in view the .
special needs and environmental factors, specifically covering: P
and design SRRl Sl

1. Project formulation xrovering project proposals, prcfc351b111ty

studies, project profiles,k project design and detailed engineering
2 Product design and Hanufacturlng processes methodologies specific areas
. Project Monitoring at various staqges of project cycle.

. Project Management Time,coes and quality con:rpl.

. Structuring, analy51s and application of data base for ptOJCCtS
. Competence in computcr applications. PartiCUIarly CAD/CAM.

Professional management of EDC operations
Marketing of engineering design and consultancy services

How to establish and operate consultancy joint ventures

O 00 N O (¥, ] [ w

Subcontracting jq consultancy and engineering design. .

10. Development of engineering design and consultancy entre-
preneurs.

ANATOMY OF TRAINING

Basic Principles and Approaches:
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9¢. Stress in training should be on the practical aspects

and their application, :athcr .than merely on the
theoretical sanitized type of text-book oriented or* ‘manual hlascd
training.

29. For participants to identify themselves with training, it should-

reflect jocal content and flavour. This can be done by developing )
local case studies and persuading local resource persons to.share
thear experiences. The standard and international study material ean
then be juxtaposed vis-a-vis the lgcal backdrop and cxpcricncc;;;;Q
Tralan would then not be transplanted training which may become - °
imitative and may have difficulty taking root. Experiences of other
developing countries would also be useful.

LT :
Q0. Training should be participative and not prescriptive, in ordc;“to;éﬁ-
be useful and effective. A planning exercise should be used as .a =g
learning technique. Additionally, each participant should be cncouxagcd,_
to btlng own sectoral project to the training workshop. This Hlll»hCIPJ*.

training to become more contextual for the participant and also prav;d:*

sectoral cross-fertilization for the group. : -f£:} g€
«M- .

81. Emphasis in learning °Tools and Techniques® should be not only~gn‘;;&;

*How® but equally on "Why". < a-*eﬁ;;."
! :

e b
- -t‘,.—v.* '
92. An integrative holistic approach to engineering design and CO“WIW,
should be encouraged and intimate interrelationship among varlousr‘_:_
elements clearly brought out. :

93. Content rather than the 9esign document nomenclature should hc

stressed. Relationship between content and enduse should be clcarly:
brought out

1nd1v1dual's dcvelopmcnt it should be realized that the process of
development does not end but begins at the end of formal training%
workshops. Keeping this in view,pNiD0 may like to maintain continugd;

contact with the participants and obtain useful feedback from thcn,r.-

G
vhich could become valuable instructional and case study material’ fbr-“‘
future.

95. Training is not a one time happening but a continuous process, and
its role at induction stage, and at middle and senior management
‘levels needs /to be emphasized

in consultancy organizations.
9. Trsining of Tratners with its portential wultiplier effect should be
kept 1n mind in selecting participants
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TII. PLANS, PROSPECTS AND PRESCRYPTTOMNS

A. SOME SUGGESTIONS FOR DEVELOPMENT AND USE OF ENGINEERING
DSSIGN AND CONSULTANCY SERVICES IN DCS

. In order to accel rate the raticnal development of consultancy
services in DCs and for achieving greater self-reliance on their part,
concerted efforts would be necessary on the part of such organizations
themselves and through various measures at national levels, at regional
level through the U.N. system and particularly by UNIDO, as well as
'through technical co-operation with sister developing counfties. Some
suggestions are discussed below:

I. Role of Government and its Financial and gggglato:y Agencies

LS A clearly defined and articulated policy affirmation by the
Governments that Consulting Capabilities are essential elements of natiqnal
gnd collective self-reliance and that such national capabilities are
intrinsically responsive to a DC's objectives for rational and viable
development, would go a long way in fostering the growth and increasing
use of such services. : =

a. The Governments of DCs should recognize the consultancy profession.
as an 1in put industry and consciously foster its growth through some of
the policy and regulatory mechanisms indicated below:

1. AssociatiqgﬁLocal Consultants

/00- Government through its various regulating agencies, to
make it mandatory, that in all project formulation and
engineering jobs, local consultancy be always associated
even where a foreign consultant has to be inducted.

tof. Government and public sector shquld set an example by

making greater use of local conéultancy capabilities for

their project work.

[(c)
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702. Local Consultancy should be invariably associated in

/e

905,

lcs.

technology evaluation and project engineering.

Increasing Responsibility

As they gather greater experience, increasing responsibility
for the assignment should rest with the local consulting firm,
whe, in turn, may seek the components of expertise as required
from abroad.

Registration of Consultants

Government or a suitable Government agency should establish a
Roster of Consulting Firms based on information gathered through
a questionnaire evaluated and updated periodically, reviewing
their performance, to inspire client confidence. Alternatively,
a National Consulting Association can exercise this self--:
disciplinary role, piovided it has the necéssaty authority.

Visits abroad for Updating Knowledge

Government may set up a fund to finance trips of consultants

overseas to refresh and update their knowledge of technology,

design and engineering techniques, plant construction solutions
loped and

etc. Visits to deve/ developing countries in this connection

would be very useful.

Training Programmes

106 Training and Development Programmes need to be evolved for

Consultants in association with consulting engineering firms,
Operating Plants and Construction Projects and Universities
and Research Institutions. Government should provide full

or partial funding for this purpose.

/6.
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Links with Universities and Technical Institutes

/07 Encouragement by Universities, Industrial Eanterprises,
- Government Institutes and Consultiﬁg firms to enable
students to obtain at least one semester of on-the-job
training 1n'a consulting engineering firm, or on a
~ construction job or inplant operation or in an R&D
institution.

408. Establish close work relationship between consulting
firms and faculty and students of technical institutes
and universities.

Publicity

105. Support a publication to circulate news and the latest
information on various aspects of consulting and project
engineering activity in the country including some case
studies and success stories as well as érobleus encountered
and overcome. INTIB of UNIDO can also help in this- - ---

Tax Incentives

1i0. Provide tax relief to consultants on their income.

The tax relief should increase, greater the proportion

of work done by local consulting firm on a given assignment.
di. Carry forward of losses by consulting frims should be
permitted for 3 to 5 years for tax purposes.
11a. Tax may be calculated on the avzrage profits of say

3 years.

#13. Generous development rebate may be allowed for expenditure

incurred by a consulting firm on training and development

of its manpower.

/(e)
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t4#. Since the capital of a comsulting firm is its trained
and experienced manpowver, depreciaticn as a certain
percentage of total annual professional wage bill may be
allowed for manpower turnover and retraining. This would
be analogous to depreciation allowed in industry for
replacement of machinery.

i1s. Some i&centivég be provided to the users of local techno-
logies and consultancy services by allowing, say, twice
the actual expenditure incurred for such purpose as
. expenditure for tax purposes.

116. Amount paid towards conmsultancy services, if procured
from a foreign consulting firm should not be permitted
as the deductable expenditure for tax purposes, by the
client, provided such capabilities exist in the country.

Financial Support

. : /17. Easier bank credits ;hould become available to consulting firms
for their working capital requirements, since they have po

- physical collateral.

Support by Financing'lnstitutions

#1g¢. Development Banks and Industrial Credit Institutions
particularly the Government ones - should insist
that their potential loanees submit detailed feasibility
studies prepared by local consultants with outside
assistance limited to what is considered absolutely
essential. Preference in the case of outside consultant

should invariably be given to one from a developing

country.

/ (b)
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"ns. Development Banks and Industrial Credit Institutions

should themselves encourage indigenously developed technologies and

local consultancy services by making increasing use of local consulting

and engineering firms for project evaluation and subsequent to grant

of loan, for project monitoring on behalf of the Bank.

120. The valuable tool of industrial credit may be used to

ensure that, as far as possible, more and more engineering work is done

in the country.

121, Facilities for deferred payment should be provided to

entrepreneurs using indigenous technologies and local consulting and

engineering services specially for large projects.

R & D Fund

122.  Large industrial and business houses can set aside from their
profits R & D funds which eould also be made available to the consulting
and engineering firms besides R & D institutions for development of
local consultancy and R & D services. The organizations providing
these funds could be given tax incentives. R & D cess/levy ~ on a
graduated scale - could also be considered for sponsoring research

projects of national importancq,"ith appropriate consultancy inputs.

Insurance Cover

133, Insurance companies should provide insurance cover for

reasonable premia to consulting and engineering firms for their work,
who, in turn, can provide financial guarantees to their clients, to

inspire greater confidence and credibility in the minds of the clients.
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Long Range Planning for C‘onsulting__CQpabilities

12%. An jdentified plan of perspective needs of consulting
capabilities should be developed where the neeﬁs are of
national importance based on raw material resources,
iarket needg etc. The Government may constitute a development
council for developing such plans. Long term plan for
-any&uet needs in this area may also be evolved.

Sponsoring R&D Projects

#35. The Government may create an active Agency to promote
indigenous Research and Develcpment and should also take the
lead in sponsoring applied research for public sector projects -
at least during the initial period. Local Consulting firms
should be retained to translate R&D effort into commercial
projects and products.

3. Measures required at Regional Level

Training and Development

136. An important need of DCs is developmenrt of Consultants.
Training workshops and development programmes need to be
organized for this purpose with significant inputs from

Regional Commissions
UNIDO./and other countries of the region. The

organizational aspects would have to be undertaken by

UNIDO, apart from providing substantive inputs.,

137- Training and development activities have to cater to the
needs of evolution of consultants at three stages. Firstly,

at the induction stage, when the new entrant to the profession

/from
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from a university or with a few years of job experience,

is to be trained in the methods, techniques and approaches

of consultancy practice. Secondly, development at mid-career
stage, for professionals with about 10 years experience in
consultancy, with training emphasis on project management,
co-ordination and management aspects of consultancy, apart
from purely technical aspects. The third stage is at senior
management level, where primarily the focus is on new
developments in the science and art of consultanéy practice,
exchange of experiences with peers, marketing of consultancy

services and some insight into the future trends.

. Alternative approaches to training may be considered, which
vould be useful. Intensive training should be organized
through workshops in the country, with national participants,
and training inputs both from naéional as well as UN experts.
Another mode of training would bé with participants from
various countries of the region, with focue on problems of

common interest and exchange of experiences.

Information and its dissemination

Pooling and dissemination of information of relevance to
project devel&bment and consultancy is-an important need
to be filled. Information would relate to

(a) Available consulting capabilities and capacities in

countries with their experience

updated periodically.

/ (b)
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(b) Sources of project formulation, appraisal and imple-
mentation techniques of major interest to DCs
available both in the industrialized countries and

within the developing world,

{¢) RNew conceptual work in the field of engineering design
such as CAD/CAM

and industrial consultancy/ under way in various developing
and developed countries which could be of special intgrest
to consultants in developing countries

(d) Experience with imported engineering design and
industrial consulting techqiques and their adaptation,
success stories and problems and pitfalls.

(e) Industrial consulting experiences in evolving solutions
in conformity with local conditions and the nethqdologies

adopted for the purpose.

L
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3 Co-operation among DCs and other Developing Countries in
Consultancy: Some Suggestions

Twinning Arrangements

#3c. This involves pooling complementary capabilities of Local
Consulting Firws in D%s with sister organizations from another
. developing coﬁntry for joini work on project-to-project basis
or on sustained basis. -
Training
13:. Training facilities to be provided by Consulting Firms in 2

developing country to the personnel of Consulting Firms from °ther

DCs.

Joint Ventures

132. Assistance to be provided by Consulting Organizations in one
developing country in the setting up of similar organizations
in an DC by providing documentation, information and *raining.

covsidered and sdpported for rapid growth of the professional

competence in JDCs,

Triangular Arrangements

133. In projects of high and specialized technology content where
such technologies at a given perivd of time, ate nol wvailable

within the Developing World, a triangular blend could be adopted

[with

The concept of joint venture in Consultancy needs to be seriously

™
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with technology being inducted from an Industrialized Country
and Engineering of the Project and its Construction are
accomplished through the twinning arrangements discussed
earlier.

Availability of Information

134. One of the most serious handicaps. to the greater use of
Consulting and Engineering Serviceg from one developing
country by another, is the 1;ck of adequate information
with regard to the capanitfes, capabilities, available
technologies, experience with imported techmologies,
capital goods and raw material availabilities, skill
requirements, research and development programmes etc.

It is vital to have an Information Bank such as
INTIB of UNIDO to provide this support..

& What the Profession can do for Itself

Credibility among Prospective Clients

135. Consulting firms in DCs should attract the most competent
and capable manpower and ensure very high standards of
professional competence and conduct to establish credibility
among the users of their seﬁices who are initially sceptical.
This may mean more attractive remuneration to be paid to tue

professionals as well as a better status provided to them.
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Sharing of Knowledge and Pooling of Expertise

A co—operative spirit should be actively cultivated amongst
QonSulting firms in an DC so that they are able to share
and pool their knowledge, experience and personnel and thus
better fulfil the requirements of a given 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 RE&D and Technical Institutes

Cons:ilt:lng firme should make a de'ternined effort to forge
strong links wigu uziversities and techmical institutions
and industrial research and development organizations in
the region through thc means of interlinked professiomal
assoclations or governing councils. This would ensure a
more intimate contact between various institutions’ and
break down the barrier which unfortunately, more often
than not, exists between them,

Interface with Industry and Professional Bodies

Congulting ffrms should work actively towards forming
specialized industry or technology oriented professional
societies in association with industries using those
technalogies. Such professional force would provide a
desirable opportunity for a closer appreciaticn of the
problems of that industrial sector by the Consulcants,

It would also lead to a better understanding on the part

of industrial entrepreneurs of the manner in which local

/Con%ulting
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Consulting Organizations can assist them in d.sign and
and products

engineering of new plants/or effecting improvements in

existing operations.

National Association of Consulting Engineers

Consulting Firms should get together and set up a strong
and highly representative Association of Consulting
Engineers who would look after their common problems as
well as project an image of local consultancy profession

on the minds of the users.

‘Code of Professional Etliics

The Association of Consulting Engineers should evolve a
self-imposed ccde of professional conduct and ethics, to
inspire confidence among the users of their services.

Quality Assurance

The Association should also set for its member consulting
firms high standards -of professional-cempetence and conduct.

This would go a long way towards finding acceptance among

the users.

Contribution to Existing Industry

It may also be useful for the consultancy profession to

launch a well conceived and well organized productivity
rehabili babion and

movement aimed at/ improvement in the operation of existing

plants and thus increasing the efficiency of existing

investments, This would cousiderably help in bringing

about quick recognition and acceptability to the fledgling

consulting prefession. UNIDO can cffectively help in this.

/9.
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Roster of Experts

A Roster of top level experts and specialists, both in
Government and private sector organizations, should be
evolved so that irformation about the professional talents
in the country in various fields of specializations is
readily available to Consultants for -aging use of these

experts for specific assignments.
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145.

146.

UNIDO is the primary international ageuncy concerned with
industrial development. engineering design and consultancy
services are a prime instrument for industrial growth and
technology development. It would thus be appropriately the
responsibility of UNIDO to assist the governments of devel~op-
ing countries in the enhancement and strengthening of domestic
consultancy and design engineering capabilities and for incrcased
use by local public and private sector industrial entrepreneurs.
With this in view several areas have been identified for UNIDO
to play its major role in this field of activity and thes< are
discussed briefly in the subsequent paragraphs. Detailsd a-ti..
vities and action programmes are given in the UNIDO Ageuda ior

Action which follows: .

Areas of research-

Large gaps stil] exist in the knowledge base about Jomestic
consultancy capabilties and the government policy and stia:egy
framework to make increasing use of such capabilities (:: ih-
country. UNIDO could help by undertaking specific Objective
Oriented Research (OOR) programmes to identify specific acilons
aimed at enhancement cf engineering design .and consulia.cy
capabilities in selected developing countries. The research
programmes should aim on specific and concrete modules, czome
of which are described below.

How have domestic consulting firms helped in

- reducing foreign exchange outflow

- increasing use of local materials and equipment

- in developing manpower and expertise in the country

The objective oriented research programmes must place priority
emphasis on country specific action programmes to overcome
identified constraints and attitudenal barriers in the use of
local consulting capabilties in the country. The fiundings in

|
several countries should then be analysed to learn lessons appli
cable on regional and on global basis. 1t is important 10
emphasise that the various actors concerned shculd be actively
involved in idonﬁifying cons(raints‘and in developing hlrul+gy

L . v .
and actions vhich they themselves will persue The main actors
I
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in the Engineering design and consultancy field are govermnments,

development banks and financing institutions in the country,

public and private sector clients of consultancy services and

consultants themselves.

Areas of Training

These are identified in detail in the accompanying Agenda of

Action Programme.

Areas of Assistance to povernments

- - ———

153

Assisting Governments in preparation of guidelines for
evaluation of consulting capabilities and selection
procedures for consultauts;"

Assisting in the preparation of guidelines for
remuneration t; consultants.

Assisting in developing joint ventures and joint working
arrangements on projects among consultancy firms from
various §Cs of the region and from other countries.
Helping to promote the associaﬁion of local consultants

in DCs wich foreign consultants.

Providing advisory assistance in strengthening local
design engincering and consultancy capabilities.

Establishing a necwork ofe  mrion engin?er?ng

design and consultaucyycenters and associations

for the development of industrial consultancy

through inputs of information, trainiag and mut9a!
corporation in design work. and through it providing .
special programmes of assistance for accelerated
development of such capabilities in DCs.
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Specific Projects/Progranmes

5asic Recormendation

<3sist /develop governments in
leveloping policy instruments and
strategies for growth and increasing
use of Lomestic engineering design

& ¢cnsulzancy services.

3'
4.

Criteria for selection of 1,

sons uitants:-

—c8-

C. AN AGENDA FOR UNIDO ACTION.

Methodology/Activities
Develop flexible guidelines

To be undertaken by

UNIDO

for policy options and framework for

strategic decisions

their owr. policies

Discuss at Expert Group Meeting

Finalize guidelines

Make these available to various

governments and finaneing
agencies
Assist in evolving national

policies, when required

i
t
Survey, research and ground

work for existing practices

from which govern
ments can choose elemenis to design

UNIDO

UNIDO
UNIDO

Government?assisted
through technical
agsgsistance by

UNIDO

UNIDO

Qutput
1. Guidelines for

debcloping policies
and strategies for
domestic consultancy
development

2.National and regional
inputs and recommendation:
for finalizing the guide-
lines

1 Technical assistance
and Advisory Services

l., Guidelines

vod/
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3asic Recommendation

- capabilities and procedures
for evaluation

- preparation of terms of
e

”

ef

"

ence

ontract negotiations

€)

- supervision and monitoring

0of ccnsultant's work

Remunerazion to consulitants

ard kbilling rates

2.

Methodology/Activiiies

and special needs keeping in
view the diversity of the
countries and
their stage of industrial

development

Preparation of case studies
Preparation of d-aft guidelines

draft
Discussion of/ouidelines at an

Expert Group Mezeting/g
Disgsemination of guldelines to

governments for their use

Survey and research on existing

practices and problems

To be undertaken by

UNIDO
UNIDO

UN1DO and Regional
Commissions

UNIDO

UNIDO

OU‘EEE

Manuals

Thecklists leading to
enhanced capabilities
to select and use

consultants

Guidelines for
calculating
remuneration leading
to rational growth

of consultancy

ves/
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“3asic Reccrmmendatiorn Methodology/Activities To be undertaken byv Output
2. Preparation of/gﬁféglines

providing methodology and

parameters of calculation,

manner of remuneration,

development cost of consultancy, : .
fcreign and local consultants -
rationale for differentials '

3. Meeting of users, governments UNIDO

and consultants, funding
institutions to discuss guidelines

- - - 4. Finalization of guidelines UNIDO

o S. Dissemination of guidelines UNIDO

Project preparation and 1. Ssurvey and research on existing- UNIDo(wiLb colla- 1. Training workshop

boration of regional

design techniques; state-of-the-art in selected commissions)

enhancerment of skills; countries

~ ~ developing countries

- Xs

- Project Design

2. Development of background 2, /Application manual

paper/manual on application
'

2f techniques
1

' ' ‘ vedd/



5asic Reccmmendation

Project management

training

Pocling and dissemination of
information of relevance to
engineering design and

censultancy

-7 -

Me+vhodology/Activities

Training workshop for planners
and evaluaters from government
and for consultants engaged in
Project design

Survey of cavses of project
delays and cost over=-runs in
developing countries

Preparation of training material
Organization of training workshop

and a roving seminar

Research on information needs of
consultants and users of
consultancy services, such as
types of projects to be
undertaken in the region,

coasultancy resources available

To be undertaken by

UNIDO

UNIDO

in the region, equipment and technology

availability, CAD/CAM/techniques etc.

Identification of existing
institutions and mechanisms which
could be strengthened for this
purpose, and any new links needed

\

Output

Ttaining workshop

Roving seminar

Publish survey result:

Expert group meeting

Y4
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Assist in developing joint
- - - -ventures fcor co-operative
wWOIrKiIng arrangements among

- ccrnsultancy firms

-7

Methodology/Activities ¢
o]

Background paper for development/

Consultancy Information Network
(CIN) jntegrated into INTIB.
Expert Grocup Meeting
Finalization of proposal for CIN

Survey of available consultancy
capabilities and capacities in

the region

Analysis and identification of
complementarity of resources and
expertise

Matching co-operative
capabilities to needs of projects
Organize a 'dialogue' to
facilitate such co-operation

between firms

To be undertaken by

UNIDO

Output
Consultancy
Information Network

proposal

Co-operation

dialogue forum

Specifir co-operation
arrengements with
UNIDO as matchmaker.
(UNIDO system of con-
sultations may be used

for this purpose).
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Additiornally, a serices of intensive Lraining programmes such as the following would have to be arranged by

UNIDO with some expert inputs from Development Banks. prgycgikéﬁv1%2%3@%@1%%%%5 and

i. Training programmes ranging in duration from f7§§53 months in:-

p

.1 Methodologies of project design modules

b+

.2 Preduct and Process development for engineering products.

™

.3 Basic design disciplines such as: Industrial structures
Electrical utilities
Mechanical services

o Plant laycut

Mete:sial handling

System Planning

Industrial infrastructure

=

.& Project Management techniques

'Y

-5 Systeratized information gathering and analysis for use in epnrineering design and Consultancy.

1.6. Specified courses in CAD in engineering design and CAM in manufacturing processes.
1.7. Professional management of Engineering Design and Consultaocy organizations.

1.8. Developing consultancy and Design engineering entrepreneurs in developing countries.

_ 2.  Help arrange Internship in other consulting firms in various engineering desciplines and methodologies.

3 Provision of direct technical assistance for helping in organising core consultancy firms and providing on the job training





