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May 17, 1974

SEMINAR ON CONSULTING ENGINEERING SERVICES

PEOPLE'S REPUBLIC OF CHINA

The Government of Canada greatly appreciates the
opportunity of meeting with representatives of the People's
Republic of China to discuss the role Canadian engineering
consultants can play in the mutual development of our two great
countries. We welcome a friendly interchange of technical
experiences and ideas. During the coming years, we would also
welcome the opportunity for further exchanges for the mutual
understanding between our two peoples.

The following chapters reflect the thoughts and
experience of some of the most prominent consulting engineers
in Canada. They were prepared for the seminar presentation
which will follow in the next week. They are intended to provide
the background against which our discussions will take place.

I know that my colleagues will be pleased to provide any additional

information you may require.
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INTRODUCTION OF THE CONSULTING ENGINEER

Perhaps I might use this opportunity to introduce the meaning
of "consulting engineering services" to you. In the course

of various international discussions, questions are frequently
raised as to how to select, establish contacts and conduct re-
lations with Canadian technical experts. Many of the people
we talked to lack direct experience in such matters and, in
many cases, had to spend considerable time and effort in ob-
taining technical consultative help for their projects. We
hope to be able to show you how engineering consultants can

be used by you to provide friendly assistance on resolving
technical and other problems you may encounter in your various
development programs. We hope to provide you with background
information on the selection and effective use of consulting
engineering services and to show you the organization of the
consulting engineering profession in Canada, the types and

scales of fees that are usually paid and the contract forms,
etc., commonly used.

First, however, we must define what is an engineering consul-
tant*. The consultant is defined as a person or organization
employed by a client organization, on account of his or its
specialized knowledge and experience, to act as an industrial
advisor or to assume responsibility for action programs or
projects. Consultants are professional problem-solvers whose
expert knowledge may cover a number of traditional professional
fields and who are particularly qualified to undertake an
independent and unbiased study of a given problem and reach a
rational solution. The value of a consultant lies in his
training and previous experience in the solution of related
problems and his ability to select the course of action which,
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in his expert opinion, should be implemented. There are
many types of consulting activities. For the purposes of
this seminar, the types of consulting services will be
limited to those of engineering consultants who act as
advisors on engineering, design, technological, economic,

managerial and training problems.

In most countries of the world, the use of consultants has
increased considerably during the past four decades. Engi-
neering consultants have contributed greatly to the progress
of the economies of many nations and have provided a valuable
resevoir of skills and experience to supplement the internal
resources of industrial organizations and government agencies.
They are recognized as excellent agents for obtaining advice
and performing specific tasks, for no organization has a staff
sufficiently qualified to find the best solutions to all
problems on a flexible basis. The judicious use of consulting
engineering services seems to be associated with growth and

expansion and is undoubtedly an important aid to development.

Reasons for Using Consultants*

The main reasons for using outside consulting engineers are
more or less the same both in China and Canada. The kinds of
specialized services needed and the extent to which particular
services can be used effectively, vary with the environment in
which the client is located. Similarly, the availability of
outside advisors, the cost of their services and many other
details of the consulting relationship differ greatly. But
the fundamental idea of bringing outsiders into a client

organization on a temporary contractual basis to render reasearch
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and advisory services has many inherent advantages. These
include:

(a) The possibility of obtaining specialized
skills and know-how;

(b) The possibility of shortening the time
needed for implementation of projects;

(c) The possibility of finding a fresh approach
to established practices;

(d) The possibility of obtaining independent
evaluations and recommendations.

There are a number of sources of consulting engineering
services. There is the individual practioner or professional
man of recognized experience and ability who offers consulting
services in one or more branches of activity. He may super-
vise the construction of certain types of plants or facilities,
or be an authority on certain sectors of industry, or again
be a leading expert in some aspects of management. Frequently,
he is a man of vast experience in his particualr branch and
his name is likely to be among the first that come to mind
whenever a particular problem arises. His reputation and
standing are largely due to the success of the projects he has
undertaken. However, with the rapid advance and complexity
of science and technology and the economic implications of
large-scale operations, many individual consultants find that
their assignments call for experience in fields other than
their own, and the tasks can be carried out satisfactorily
only by direct collaboration with other specialists. A team
is then assembled and a partnership or company is organized.
Some organizations, according to their specialties, maintain
laboratories and other facilities for carrying out necessary
investigations while others subcontract some of their assign-
ments to other firms or individuals.

There are other groups who are not professional consultants
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but feel they can provide consulting engineering services.
These include:

(a) vendors of equipment,
(b) suppliers of materials,
(c) suppliers of proprietary information,

(d) engineering designers/constructors.

When using these suppliers, the client must bear in mind

their inherent self-interest. The main reason fcr which they
offer their services is to secure customers for their products
or proprietary information. The Canadian consulting engineer
is not directly or indirectly involved with this type of
activity and therefore his judgement and professicnal decision:

are made entirely on behalf of his client.

I trust I have given you a brief insight into the characteris-

tics of the Canadian engineering consulting professicn.
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THE CONSULTING ENGINEER IN CANADA

by

James W. MacLaren

Definitions and terminology

History of consulting engineering in Canada

Scope of disciplines

Scope of clients (domestic and international)

Association of Consulting Fngineers of Canada and its code
of ethics

Size and make-up of Canadian industry

Reasons for using consulting engineers (advantages)
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THE CONSULTING ENGINEER IN CANADA

Mr. Rodger has just given you an excellent definition of en-
gineering consulting services. I might add certain additional
details as it relates to consulting engineers in Canada. First,
to practise in Canada, the consulting engineer must be regis-
tered to practise his profession and, in order to register, the
professional engineer must have acceptable training and expe-
rience. Further, in his practice he acts independently of any
organization which may conflict with the engineering services
he provides. Either alone or in partnership with other engi-
neers, he devotes himself and his staff to the planning, design,
supervision, full project management and/or appraisal of engi-
neering works or matters. For this work he receives remunera-

tion solely from the client for whom he performs the services.

A consulting engineer is authorized to practise under the laws
of the province in which he performs his work and he is bound
both legally and morally to follow his practice according to

a code of ethics of the type demonstrated in Slide #1. The
independent consulting engineer cannot be directly or indirectly
concerned or have any financial interest in commercial, manufac-
turing or contracting activities that would influence his judge-
ment in any professional decisions that he makes on behalf of
his client.

Consulting engineers have played a significant role in the
development of Canada, its resources and the improvement of

the quality of life of tis citizens. 1In the consulting engineer's
expanding role of service to Canadian public and private insti-
tutions, the traditional responsibility for conceiving and de-
signing all types of engineering works and ensuring their proper
construction and use still remains as the major aspect of the
average consulting engineer's role. The heavy demand for
buildings, industrial processes, transportation facilities,

environmental control and urban development has been supported
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by the healthy growth of the consultant in this traditional

role including his increasing strength in project management.

Parallel to this has come the need in Canada to assess the

more comprehensive aspects of Canadian development and the
requirements to generate new processes and systems to serve

the social as well as economic interests of the public. To
these needs, the consulting engineer has responded by expanding
his firm, in many instances, to provide a more comprehensive
multi-discipline service or, in the alternative, to render more

specialized sophisticated service.

These strategies have ensured his ability to establish broader
and more significant opportunities for his client. He has
improved communication and co-operation in his traditional

role within the burgeoning construction industry as well as
providing creative and innovative solutions to the more complex
problems of Canadian society.

The Canadian consulting engineer has also gained significant
recognition internationally by carrying out major projects

on behalf of international agencies, foreign governments and
industrial corporations. The following speaker will provide
you with some insight into the scope and nature of projects
Canadian consulting engineers have undertaken in other coun-
tries of the world. I should note that the Canadian government
plays an active role in providing friendly assistance to
overseas countries and that the consulting engineering services
are used extensively on projects the Canadian governments spon-
sor.

Conversely, the utilization of Canadian consulting engineering
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firms by exporting countries coming to Canada has provided
them a confident and familiar base from which to build their

Canadian opportunity.

At the present time, there exist in Canada more than 75,000
registered professional engineers of whom about 10 per cent
are employed by or practise as consulting engineers. There
are approximately 1,500 consulting engineering firms in Canada
today employing a total staff of 26,000 in which 7,500 profes-
sional engineers are included. These firms vary in size from
organizations employing only one engineering consultant to

others employing more than 1,500.

Three hundred of the more significant of these firms are
organized under the Association of Consulting Engineers of
Canada. The association is a national organization founded

50 years ago under federal letter patent to assist in promoting
satisfactory business relations between its members and their
clients; foster the interchange of professional management and
business experience and information among its members; and
safeguard the interest and maintain high professional standards
among its members. The Association of Consulting Engineers

of Canada is a member association of the International Fede-
ration of Consulting Engineers (FIDIC), which is made up of
national consulting engineering bodies of some 20 countries, and
participates actively in many of its activities. To assist
potential clients within and outside of Canada, the association
publishes and maintains a directory containing an official

list of its member-firms, the addresses of their head offices
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and branch offices, both in Canada and abroad, their fields of ;
specialization and a summary by firm giving the names of |
principals, type of specialization, services offered and

typical projects. The directory is given wide circulation

among existing and potential government and industrial clients

both in Canada and abroad. ‘

Today in Canada, the 1,500 consulting engineering firms as a j
group represent an annual national income of more than $750,000,000.
Consulting engineers have been identified as not only signifi-

cant leaders in the development of the Canadian economy both

at home and abroad and of the Canadian resource base, but as

a creditable foundation in the actual economic structure of

Canada. This recognition was given official government cre-
dibility through the adoption by the federal government of the é
objectives of the Senate Special Committee on Science Policy i
now reflected by the current emphasis on "buy" rather than
"make" services. Additionally the support to this mission
has been provided by the Consulting Services Division of the

Special Projects Branch Department of Industry, Trade and :
Commerce, a division of government directed to the expansion é
of consulting engineering opportunities at home and abroad. ;

Disciplines or Fields of Activity

Consulting engineers today carry on practices in all known
disciplines or branches of engineering including the usually

classified fields. As an example in Canada:

57% of all consulting engineering firms work in the broad
field of civil engineering;

48% of all consulting engineering firms work in the broad
field of structural engineering;
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of all consulting engineering firms work in the broad
field of mechanical engineering;

of all consulting engineering firms work in the broad
field of electrical engineering;

of all consulting engineering firms work in the broad
field of industrial engineering;

of all consulting engineering firms work in the broad
field of mining engineering.

the range of service provided today is indeed much more

sophisticated than this and requires the disciplined approach

of many engineers and other professionals. For example, few

firms any longer describe themselves as civil engineering

firms or a mechanical engineering firm. Instead, a single

practioner might be a sophisticated specialist in earthquake

foundation design or a firm with a staff of 1,500 persons

offering services such as:

- electrical utility management

- economic studies, valuation

- systems planning

- generation, transmission and distribution
- power supply studies

- industrial power supply

- industrial plants

- resource and environmental studies
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- water supply studies, waste disposal
pollution control

-~ agricultural and land use studies

- mine development

The degree of specialization of the Canadian consulting
engineer is as sophisticated, as specialized and as multi-
purpose as any in the world. Generally, the more specialized
the firm the smaller the firm, even to a sole practioner.

Yet this is not necessarily true and even the larger (1,000

to 2,000-employee) firms can provide individual specialist
service as well as major design and project management.
Canadian consulting engineers are entrepreneurs on behalf

of their clients and, like their medical confreres, should
their client requirements exceed their own range of disciplines
they do not hesitate to enlist the support of other consulting

engineering firms more specialized in the area of direct
concern.

Typical today of the wide range of discipline capability of
the Canadian consulting engineering industry are the following
listings taken directly from the discipline listings of the

directory of the Association of Consulting Engineers of Canada.

1. Acoustical engineering

2. Aerial photogrammetric interpretation
3. Aernautical engineering

4, Agricultural engineering

5. Airport and airline facilities
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Buildings

Chemical engineering
Communications

O 0 N O
*

Computer technology

10. Concrete technology

11. Process control

12. Corrosion control

13. Dams, bridges, tunnels

14. Earth sciences

15. Economic studies

16. Electrical engineering

17. Electronics

18. Environmental control

19. Fisheries

20. Food processing

21. Forestry engineering

22. Foundations, soil mechanics

23. Geological engineering

24. Harbours, ports and coastal facilities
25. Heating, ventilating, air conditioning and refrigeration
26. Hydraulic engineering

27. 1Illumination and lighting
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Industrial engineering
Information systems
Inspection and testing
Irrigation and drainage
Marine engineering
Materials engineering and/or handling
Mechanical engineering
Metallurgical engineering
Meteorology

Mining engineering
Municipal engineering
Petroleum engineering
Plastics technology

Power engineering

Project management

Pulp and paper

Railway and rapid transit
Recreational

Research and development
Resources management
Roads

Sanitary engineering
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50. Structural engineering
51. Surveying
52. Traffic and tramsportation

53. Urban and regional planning

Services

Consulting engineering as the term is employed in Canada in-
cludes consultation, advice and expert testimony which services
can be provided by a sole practioner or a firm of 3,000
employees. On the other hand, it also includes the provision
of extensive and diversified services by engineering firms
specially organized for that purpose. As indicated, these
firms draw on the combined talents of planners, research
scientists, designers technical analysts, specification writers,
draftsmen, inspectors, surveyors and other experienced en-
gineers and scientists to carry out their work, including the

support from other practitioners in associated fields.

Services offered by consulting engineers may include conducting
field investigations; collecting data; conducting public inter-
views and participation surveys; formulating broad multi-
discipline resource and land use development plans or detailed
engineering pre-investment reports based on such investigations;
furnishing designs, drawings and specifications; securing bids
and assisting in the awards of contracts; inspecting construc-
tion; testing and approving equipment for acceptance; making

appraisals. All of these services may, on larger projects, be
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accommodated under the total service of project management
where the engineering firm assumes the comprehensive management
of all aspects of a total project from conception to completion
of construction and commissioning. On the other hand, the
service may be specific such as the analysis and mathematical

modelling of a complex hydraulic or electrical system.

The consulting engineer is usually responsible for planning
which will commit his client to the expenditure of large sums
of money. The value of work to be carried out from this
planning and the suitability to the projects intended function
must often be accepted by the client at face value if he is
unfamiliar with the technical aspects of such work. By their
very nature then, consulting engineering services must be
carried out in a thorough and efficient manner and in an
atmosphere of mutual trust and appreciation between client

and engineer.

The consulting engineer who has made the preliminary investi-
gations and planning in a manner satisfactory to his client is
normally the best qualified to perform the engineering services
in the design and construction phases including full project
management. On the other hand, the client may wish to retain
him in an advisory capacity while others undertake the

assignment.

Clients

Clients who retain consulting engineering firms vary from an
individual seeking advice on his property to large corporations,
both public and private. Clients arrange for consulting
services in view of their possible unfamiliarity with the en-
gineering problem involved or because they find it difficult

to employ or obtain an adequate staff of specialists to carry

out the engineering works, especially when on completion of
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design the continued employment of such staff no longer can be
justified. In project management a client retains a consulting
engineer because the complexity and cost of a major project
requires adequate control of technology, manpower, time and

expenditure to ensure satisfactory operation by a required
date.

A consulting engineer's services can be most valuable because
of his wide experience with projects and problems of a similar
nature but with wide variations in local and operating condi-
tions and because he employs a staff of specialists who can
deal authoritively with the many engineering and technical
phases involved. This experience and ability, together

with integrity, are all that a consulting engineer has to sell
and, accordingly, his reputation rests on the status he main-
tains in these three essentials.

The decision to utilize government staff or consulting engineers
in Canada to carry out a specific undertaking, be it a study,

a research program, the design and supervision of construction
of an engineering works or full project management, has been
established after long experience.

The optimum balance is now considered to be the establishment
within government departments of a competent staff for developing
policy, implementing and monitoring projects and undertaking

the routine procedures. The consulting engineering fraternity

is called upon to undertake the "mission-oriented" studies and
the full development of non-routine engineering works. This
balance maximizes the development of Canada's economy, including

export trade development and efficient spending in government.

Private corporations follow a similar philosophy in the retaining
of consulting engineering firms except that many of the smaller
firms employ a consulting engineering firm in an on-going advi-
sory role since they are not large enough to retain a technical
and research staff.
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Liability and Confidentiality

Previous reference has been made to the competence and ethical
performance of consulting engineers. Engineers practising in
Canada are professionally liable in performing services for

clients in relation to negligence, error or mistake.

Where an engineer contracts to provide services to a client

on a project, he is morally and legally obliged to perform

his services competently and as agreed with his client. His
contract stipulates his terms of performance and, should he fail
to adequately perform, his client may sue him for breach of
contract. Third parties injured by the negligence of an engineer

may seek legal recourse against him under the common law.

Many industrial clients are concerned about protecting the
confidential nature of their processing, manufacturing and
designs. As a result, most consulting engineering firms will
sign an agreement of confidentiality with the client to protect
against any breach of confidence. 1In addition, within the
consulting engineering firm itself there are agreements regarding
the confidential nature of the interests of clients which
prohibit disclosure by indivudual employees. The signing of

such agreements is frequently a condition of employment.

CODE OF ETHICS

The Code of Ethics is to serve as a guide to men of good faith
and will not provide detailed rules of conduct for every situa-
tion and transgression in the practice of the engineering profes-
sion. It will govern in general terms the consulting engineer

in his relations with the public, his client and other members

of his profession.
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The consulting engineer, conscious of his responsibilities,
will recognize and practise a high standard of moral con-
duct in his way of life and in the performance of his profes-
sion such as to uphold the honour and dignity of the profes-
sional body of engineers.

He will promote the selection fo the engineering consultants
for assignments based on perforamnce and qualifications.

He will guard himself against conditions likely to cause
death or injury to persons or damages to property and will
not allow or approve bad workmanship and faulty material

on any work for which he is responsible. He will make known to
the proper authority any dangerous action or practice in
engineering work that he may become aware of.

He will only accept to carry out work for which he is
qualified in experience and ability.

He will nto allow personal interests of his to affect his
decision regarding engineering work he performs.

He will act as faithful agent of his client in professional
matters.

He will keep confidential all information concerning the
business affairs or technical methods of his clients.

He will avoid being party to any unethical or unjust action
on the part of his client and he will advise his client
accordingly.

He will uphold the principle of appropriate and adequate
compensation for those engaged in engineering work as heing
in the public interest and maintaining the standards of

the profession.

He will receive just and reasonable fees for the type of
services rendered and the risk taken considering the invest-
ment required to develop the skills and knowledge for improved
services.

He will refuse commissions, allowances or gratifications
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from contractors, suppliers or others for work urider his
responsibility and he will refrain from favouring bidders
when the execution of the work is to be awarded by a

system of competitive bidding.

He will refuse compensation, financial or otherwise, from
more than one interested party for services pertaining to
the same work and he will not use the services of manufac-
turers and suppliers for free engineering where the work
involved is his responsibility and for which he is compen-
sated by the client.

He will contribute to the progress and advancement of the
engineering profession by interchanging information and
experience with other engineers and students and contributing
to the work of engineering societies, schools and the en-
gineering and scientific press.

He will refrain from injurious and belittling action toward
the professional reputation, prospects or practice of

another consulting engineer.

He will associate in engineering work only with consulting

engineers who conform to ethical practices.
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THE CANADIAN CONSULTING ENGINEER IN THE INTERNATIONAL FIELD

by

Marc Benoit

- Canada's reputation in the international field

- The international involvement of consulting engineers and
their use by the World Bank, United Nations and others

- The compatibility of consulting engineering with the

Chinese doctrine of self-reliance
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THE CANADIAN CONSULTING ENGINEER IN THE INTERNATIONAL FIELD

What brings the Canadian consulting engineer to work in the
international field?

The canadian consulting engineer being, an individual, or a
group of individuals, who has gained, during his professional
career, valuable experience in specialized areas of engineering
or in all its principal fields and who has attained a sound
reputation of success in the projects undertaken, goes into

the international field because he whishes to make available

to others the knowledge and skills he has been able to develop
at home and which he feels can be of benefit to those countries

considering similar projects to those in which he has partici-
pated.

While this altruistic outlook is true, it must be added that
the consultant's secondary motive may be that the work he
undertakes abroad will also eventually be beneficial to himself
and his country as it will serve to broaden his experience and
increase his technical know-how. Also, working abroad increases
the volume of business handled and, presumably, its profits
which constitute, in our society, one of the goals of good
administration. It can be considered in some respects as a

certain form of expert to which every country or enterprise
looks.

These facts are recognized by the Canadian government as well
as by the governments of other countries who call upon the
Canadian consulting engineer for assistance because there

are definite advantages to both be they financial or technical
in nature.

The Canadian consulting engineer can offer services for any
particular phase of a project up to full project management.
In all cases, the client retains the responsibility for all
major decisions affecting the project but, at the same time,
the consultant relieves him of the work of detailed project
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development which usually results in improved budget cost
control because of the overall management responsibility
given to the engineer. In fact, when rein forced with
management responsibility, the engineering group undertakes
the project from the initial feasibility studies through
financial management, including planning, design, scheduling,
procurement, construction and commissioning. Canada's new
multi-million dollar international Airport in Montreal is
being handled in this fashion with success as are many other
domestic and international projects.

The Canadian consulting engineer is very conscious of the
environmental factors involved in the execution of many of

the projects in the operation phase as well as in the cons-
truction stage. As he has developed an outstanding expertise
in this field, the environment will always remain one of his
major concerns when undertaking any work involving engineering.
This important notion prepares the Canadian consultant to cope
with projects on the international market taking fully into
consideration the scaring effects of large construction on

nature.

Canada's achievements in the international are best illustrated
on slide No. 1 which shows the various countries of the world
which have used the services of many Canadian consulting engi-
neers throughout the years to execute work in the various

fields of engineering. An outline of these achievements is
contained in a special brochure prepared by the Canadian Depart-

ment of Industry, Trade and Commerce.

Generally and for the reasons explained in the introduction,
consultations have been given in areas or sectors in which the
Canadian consulting engineer has been known to excel because

of the successful developments achieved in Canada. The knowledce,
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sometimes gained painstakingly, forms an experience available
to others and saves international clients from coverint,

perhaps, the same difficult avenues.

The power, forestry, mining and petroleum sectors, etc.,

for example, are multi-billion dollar industries in Canada.

In forestry, Canada is the world's leading producer of news-
print and the second largest producer of wood pulp, with a
logging output of over four billion cubic feet per year.
Abroad, this expertise has been in great demand and Canadian
engineers have been active in forest development studies

and forest related plants and facilities on all continents,
from a $100 million integrated forest products complex in

Turkey to Jave Teak development in Indonesia.

In mining and petroleum, Canadian engineers have benefited
from the expertise acquired in finding and developing these
natural resources to an annual production output of more than
$6 billion. With investment in new installations and equipment
exceeding $1.5 billion annually, Canadian engineers have been
instrumental in making Canada the world's largest producer

of asbestos, nickel, zinc and silver as well as producing
nearly all the minerals needed for the modern economy. This
record of success has led other countries to seek Canadian
mining engineering services for projects from the 10,000 TPD
Cerro Verde cooper complex in Peru to mineral exploration

in Oman.

The power sector is also a field in which Canadian engineers
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excell. Their domestic achievements range from the current
work on development of the world's largest single generating
plant (5,200 MW) at Churchill Falls, Labrador, to the new

850 MW nuclear power plant complex, Centilly I and II, in
Quebec. The detailed achievements of Canadian consultants

in the power field are contained in two talks that will be
biven in the technical sessions. For instance, Canada has
developed techniques in high voltage transmission lines which
now, amongst other developments in the power field, make
Canadian consultants ready to contribute efficiently.

In communications, Canada's system is one of the most advanced
with three major microwave systems stretching over 3,000 miles
to west and a domestic satellite system carrying communications
into Canada's northern regions. Abroad, Canadian engineers
have been active on such major projects as the East African
microwave interconnect system and a 2,100 mile microwave

system in Zaire.

Canada's great size has made transportation a vital factor in
her economic growth. The development of massive transportation
systems has led other countries to entrust Canadian engineers
with such major assignments as the Port of Tanjung Priok in
Indonesia, the 600-km Katsina-Ala-Biu hidhway, the Ocean Congo



W By E ZEDP%.\ T S Q’éé%u) S A
CRERAE- R - R SR R & S 4.
Ry sz00mw 3 % Pt 8K Gevir 1 TL E-h
Bsomw 15 2 ¥, BE

ﬁ@zi;ﬁ%biﬁﬁ%'iﬂﬁﬁﬁ
Eow g?;f fm 8y Fhug - B wgee B e LR
o) 1§ £ 3 Zb?;\%-iz@iﬁuyf{r&i);\- A
?myw&wa%%ﬂ@¢@ﬁ@ﬂuLWft
BH IS

W G o ovo _J- S By B T iR
RELE R MO S S 1B IE F 3
ikﬁwb%vzjé% &V&Klli\éﬁzﬁﬁ
AR 3 NP R & e Cfph £ F Hom] B 4K S
g 3* i% L - jl@ X ZAIRE 2000 @,&157/75&;& 3’ Z%J

.
¥

93 m AXAAE KL X ST ek (3
ﬁﬁ&m—@?$@%°w§k@xmi@5,
(A 1% T KB 35 A< B aHAT ke S
iz g{z N fiJ’{zD. 3 b}? R | 7Arouné Prioss |§f) ZE)’:Q %’&’\%‘T oy oy



«58-

Railway and new international airports in Jakarta, Indonesia,
and Rio de Janeiro, Brazil.

Canadian achievements in the industrial sector range from highly
efficient food processing plants to such massive projects as

a $250 million continuous slab casting facility in Canada.

This led to securing contracts for a $65 million cement works

in Algeria, a $40 million steel mill in England, a $40 million

glass plant in Australia, etc.

In the municipal and buildings sector, such projects as
Montreal's new $300 million sewage treatment plant (one of the
world's largest), the $100 million Royal Bank Plaza Building
and Toronto's 1,805-foot Canadian National Tower (the world's
tallest) are but a few of the major domestic achievements by
Canadian engineers. This knowledge also contributed to the

presence abroad of Canadian consultants in this field.

Canadian consulting engineers have, as we have shown in the
preceding paragraphs, undertaken and completed projects in

many countries of the world. These projects more often
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originate from needs devined and established by each government
as a result of long-term or short-term development programs,
as the case may be.

Other times, organizations which are off-shoots of the United
Nations, such as UNESCO or WHO, undertake projects usually

in countries undergoing fast development.

Financing institutions suchas the World Bank also become involved
in many of the world's projects and rely heavily on Canadian
consulting engineering firms to undertake the work for which

they will lend the necessary funds. The fact that these
world-wide international agencies call on Canadian consultants

is another proof, if need be, of their soundness and reliability

in the approach and execution of specialized projects.

The Canadian consulting engineer interested in working outside
Canada and particularly outside the North American Continent,
has to become known to these organizations as well as to the
governments of the foreign coutnries. Registration with many
of these world organizations requires the submission of
detailed information on the firm's experience as well as that
of its principals and has to be renewed at least once a year.
This method of work of international agencies, this system

of constant scrutiny and appraisal ensures that any Canadian

consultant having done work for such organization is reliable.
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Work obtained directly from foreign governments is also a

good measure of the international reputation attained by
Canadian consulting engineers and their direct involvement

in such agreements without the intervention of world agencies
implies that they have been able to build up such a reputation.
For example, Canadian Engineers have secured contracts direct
with other governments without world agencies intervention.

A thermal plant was designed by Canadian consultants in

Mexico, a pulp mill in Iraq, a university in Saudi Arabia, etc.

Consulting engineering in Canada jis generally practised by
private organizations which sell technical services to clients
for all or certain defined phases of a project such as pre-
liminary and feasibility studies, conceptual design, final

design, construction and commissioning, as mentioned before.

But whether some or all the phases listed above are included
in the agreement between the client and the consultant, the
client remains constantly involved in the decisions which

need to be made as work progresses.

When it comes to governments or governmental organizations, one

realizes that they usually have the qualified personnel to do

the project although the consulting engineer's assistance can

be valuable in three different ways:

1) By providing temporary technical staff which will not
remain on the payroll when the project is complete.

2) By investigating and verifying solutions or conclusions
arrived at by the governmental staff through independent,
parallel studies.
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3) By recommending means to solve particular problems or
suggesting methods to execute certain projects which
then can be verified, approved or rejected by the
government technical staff.

In case I referred to above, a project that comes to our mind
is the revamping of Montreal's postal facility with the ins-
tallation of automatic letter sorting machines and optical
postal code readers in a modern new building. In addition

to the Postal Department and the Department of Public Works
engineers who act as project leaders, the consultant, using
about 50 engineers and technicians during phase I and approxi-
mately twice that amount during phase II, will prepare the
final design and the construction of the required facilities.
This local group of 100 technicians will not have to become
part of the department's staff who will not need to build
similar installations in the area.

Thus, for example, if the government of China would like to
improve its postal facilities, it could retain as advisors a
Canadian consultant experienced in this field who would work
with Chinese engineers and technicians to achieve a set goal.
Moreover, it is customary in such cases that, for instance,

a group of Chinese technicians would work in the consultant's
offices in Canada so that, when the job is completed, Chinese
people would be in full knowledge and could, if need be, design

a similar job for another location in China and, this time,

without aid.
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All great nations proceed this way. By exchanging experiences,
they attain faster a full proficiency in certain disciplines.
For example, it is common knowledge that the excellent Japanese
camera trade was initially inspired by German design. Canada,
in many fields, is a leader in techniques that it is willing

to export through the channel of its consulting engineers.

In case 2, a good example to cite is the development of the
James Bay Rivers to produce hydro-electric energy. For a
number of years, the Quebec government, through its agency
the Hydro-electric Commission of Quebec, made field surveys
of the area and collected hydrological data on the five most
important rivers on the eastern watershed of James Bay.

These government engineers then prepared a development scheme
supported by a well documented report.

While the Commission finalized its report, the Quebec govern-
ment retained the services of two separate consulting enginee-
ring groups and asked them to propose their own development
scheme based on the information and data collected by the com-
mission field personnel. Their reports demonstrated that the
project was economically and technically feasible, but con-
tained major changes that were incorporated in the final scheme
adopted. No one has the monopoly of thought and, as the
proverb goes, two heads are better than one, so that by com-

bining efforts between government planners and consulting
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advisors, one becomes more assured of achieving an optimum
solution for a set problem. This is more so in hydro-electric
development than in any other field, perhaps because the
techniques involved are so numerous and because the local

conditions are so varied,

In case 3, one can refer to the James Bay development again

in which a consultant recommended increasing the quantity of
energy produced on one of the rivers by 50 per cent by diver-
ting into it water from part of the bordering watersheds.

The Quebec Hydro technical staff undertook a thorough study

of the consultant's scheme and eventually concluded the solution
to be economically as well as technically acceptable.

The governments of other countries can benefit from an addi-
tional advantage in that they can have a number of their own
technicians working with the consultant at any stage of the

work who thus can gain valuable understanding and knowledge

of the consultant's working methods and standards.

We have attempted in this chapter to show that the role played
by the consulting engineer is that of a consultant who only
studies and recommends methods or solutions to his client which
can intervene at definite times during the execution of the
projects. The client is called upon and always has the direct
responsibility to make the final decision in all matters per-
taining to the projects.

All Canadian consulting engineers are independent of suppliers.
They do not sell machinery, materials or products but act as

prime advisors to clients wishing to complete a project in the
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best way. This independence of Canadian consultants is not
unique in the world but is certainly less common then con-
sultants who are somehow tied to manufacturers or suppliers
and, thus, cannot offer their client a completely impartial
view.

In conclusion, let me state that the Canadian consulting
engineer is making his presence felt in the international
field. He has onrecord many achievements in areas where the
demand is continuous strong.

The Canadian consultant has shown that he can cope with local
conditions being able to adapt his past experience to suit them
best. In the case of China, because of the similarity between
our countries, vastness, extreme cold and temperate climates,
richness in resources, the Canadian consulting engineers can
surely and easily adapt their techniques with advantage and
benefits to you. As well the Chinese engineers could very

well help in solving some of our technical problems. Exchange
of ideas through the vehicle of Chineese engineers and Canadian
consultants would definitely lead to mutual improvement in
techniques and knowledge.

The Canadian engineering firms come from a relatively young
but very dynamic and progressive country and have a demons-
trated ability to keep abreast of technological changes which,
when the occasion arises, has permitted them to innovate wheu

tried and proven methods have proved insufficient.

Confident, as we are, that the past can be a good guarantee
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of the future, we feel that the services of the Canadian con-
sulting engineer will always be valuable to those who may

call on his experience and ability.
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SERVICES OFFERED BY THE CONSULTING ENGINEER

by
J. B. Douglas

The flexibility of engineering consultants
How services are rendered
- experience and knowledge of Canadian consulting
engineering firms
- the mechanics of handling a project for a consultant
- the internal organization of the firm
Classification of services provided by the consulting
engineer
- consulting services to the client
- engineering and design
- purchasing and allied services
- construction and contracting services
- planning and research, financial, management and
other studies
- project management

- special services
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INTRODUCTION

"Consulting engineering" as the term is used and understood in
Canada, includes not only consultation, advice and expert evidence
but also the provision of extensive and diversified services by
trained, qualified professional engineers working as individuals
or in groups in engineering firms especially organized, operated
and managed for this purpose.

The responsibility for planning, designing and supervising cons-
truction of all types of developments requiring technical know-
ledge rests, to a large extent, upon consulting engineers. In

meeting these responsibilities, it is the duty of the consulting
engineer to ensure for his client that the development facilities

are provided correctly, efficiently and economically.

In providing his services as a consultant, the engineer makes
available to his client, whether an individual, a company or
government institution, a range of trained skills and experience
supported by academic qualifications which he utilizes in carrying

forward a project from concept to completion.

In order that I may describe in a reasonably specific manner the
class of services provided by consulting engineers, I will relate
my comments primarily to the field of industrial developments

as I believe this will be generally illustrative of the broad
range of services provided by consulting engineers in all

disciplines.

CONSULTING ENGINEERING SERVICES

The establishment of a new industrial plant, whatever its nature,
involves certain administrative, procurement, design and super-
visory steps. Their proper combination, which can be called
"engineering", governs the technical quality, future operating
efficiency and economic return of the plant.
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Since many modern plants require very high capital expenditures,
thorough engineering is essential to their economic and tech-
nical success.

The engineering service is normally divided into two parts:
planning and execution.

Planning

Planning, or preliminary engineering, includes the technical
and economic studies needed to determine the feasibility and
rentability of a proposed development and to establish a basis
for financing it. The planning studies must extend to widely
different subjects ranging from purely technical and process
matters to those of markets and the supply of raw material.
Planning normally consists of the following:

1. Location of an adequate and secure supply of raw material
must be ensured. Tests in a qualified laboratory and, in
some cases, in a pilot plant or mill, must prove the suita-
bility of the available material for the proposed products.

2. Appraisal of all transportation must be thoroughly performed.

3. Studies of markets, both for domestic and export possibilities,
must be conducted.

4, Selection of the process must be made on the basis of the

foregoing and preliminary process designs must be developed.
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Selection of a plant location must be made, based upon the
requirements for adequate and economic labour, process water,
power and fuel supply and transportation possibilities.

When selecting a plant location, consideration must also be
given to effluent disposal and air pollution questions. A
specific site must be selected, within the location, with
suitable topography and ground.

Development of plant arrangement designs must be made in
sufficient detail to serve as a basis for capital cost
estimates.

Production of preliminary inquiry specifications for major

equipment to obtain equipment and material tenders.

Preparation of capital cost estimates, manufacturing cost
estimates and earnings predictions and other financial
calculations.

Consolidation of the results of these studies in a report.

Execution

Provided that the results of the planning work are positive and

encouraging, the client undertaking a new development can then
use the planning report for financing it. Once this has been

accomplished, the construction of the plant can start. The

following administrative, design, drafting and supervisory steps

needed to create the plant constitute the execution or project

engineering work.

1.

Design Development

The size and type of plant must first be confirmed in further
detail. Departmental flow sheets and general arrangement
drawings are required. Inquiry specifications for all equip-
ment and material are prepared and distributed to prospective
suppliers. Their tenders are analyzed and comparison of

tender documents are prepared. To minimize spare parts
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requirements, plant standards are established for such
commonly used equipment as motors, starters, couplings,
gear reducers, pumps, valves, piping and instruments. A
construction budget is then developed by modifying and
expanding in greater detail the capital cost estimates
prepared during the planning stage.

Procurement, Inspection and Expediting

All equipment and material is obtained on the basis of a
thorough and comparative analysis of the technical and
economic aspects of each item to be purchased. It should
be evident that this can be done only if inquiries have
been distributed to, and tenders received from, many
suppliers. To maintain the scheduled pace of a project,
the procurement program must be completed quickly. Ins-
pection and expediting must follow once purchase orders
(with confirming specification) have been issued. During
the early stages of development expediters must ensure that
the equipment supplier's design work proceeds in such a way
that equipment dimension drawings become available in time
to prevent delays in the preparation of the engineers'

structural designs and in the commencement of the actual

plant construction program. Later, inspectors and expediters,

and eventually experienced freight forwarders, must co-
operate with respect to adequate packing and despatch of
equipment in proper sequence for efficient handling and
erection at the plant, yet in sufficient quantities to
deserve reduced freight rates.

Construction Documentation

More than one-third of the cost of a typical industrial plant
is incurred in respect to buildings, civil works and the
installation of equipment, all of which is usually provided

by one or more contractors, depending upon the circumstances
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in each case. The consulting engineers prepare the pertinent
tender documents, including specifications and general con-
ditions of contract. Consultants invite tenders, analyse
them, recommend awards and then prepare the final contract
documents which govern the work. A wide experience in this
sort of thing is necessary if contractors are to be chosen
wisely and if the best work is to be obtained at lowest cost.

Detailed Design

Concurrently with the earlier stages of procurement and the
negotiations of construction contracts, detailed design work
is commenced. It usually includes the following:

i. Detailed site investigations, borings and contour surveys
to determine the final and most economic plant arrangement
and building foundations.

ii. The preparation of departmental structural, mechanical
and electrical drawings and detailed bills of material,
all as required for the procurement of bulk materials
and for the efficient field installation of all equipment

and materials.

iii. The control of equipment standards, the compilation of

spare parts lists and the procurement of an economic
minimum number of spares commensurate with safe operation.

iv. The progressive issue of equipment and construction spe-
cifications, design data memoranda, progress schedules

and monthly progress reports.
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5. Supervision of Construction

The main purpose of the supervision of construction by the
consulting engineers is to maintain liaison between the
engineers and the construction contractor and to control
progressively the quality, cost and progress of construction,
thus to avoid the danger of hidden and embarrassing weak-
nesses showing up late in the program. It is also, in many
cases, advantageous for the field supervisory staff to
complete the last details of some of the designs and drawings
on the site. This staff also carries out progressive check-
ing of all drawings, specifications and other documents and,
upon completion of the work, it brings all such documents

up-to-date and hands them over to the client's plant adminis-
tration.

6. Operational Management Services

The consulting engineer may provide assistance to the client
in preparation for the start-up and commissioning of the
plant and the training of technical personnel to satisfactory
levels of proficiency so that optimum levels of production
and efficiency will be reached in the shortest possible time.

such assistance may include:

i. The provision of key personnel as required.
ii, The establishment of an organization comprising the
consultant's and the client's personnel.
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iii. The development of a program of work which will iden-
tify the sequence, timing and inter-relationships of
management activities necessary for start-up and
operation.

iv. The direction and co-ordination of the preparation of:

a. training programs

b. 1instruction manuals for the operation and main-
tenance of equipment

c. policy and procedure manuals where required to
define the activities of the organization.

d. product manufacturing, raw material and auxiliary
material specification

e. operating budgets and standards of performance

v. Participation in the acceptance procedures developed
for taking over plant and equipment from the supply
contractors.

PROVISION OF CONSULTING SERVICES

General

The efficient performance of each one of the services in plan-
ning and executing a consulting engineering assignment requires
the combination of a variety of specialists with skill and

experience not to be found in a single person.

As an example, based upon my own specialized field of activity

as consulting engineer in the forest products field, the following
specialists would be employed in the planning and execution of
engineering services for a typical pulp and paper project:

Classification Function
Economists market evaluation
Foresters raw material evaluation

Forestry Engineers
Chemical Engineers process design, environmental

pollution control
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Mechanical Engineers)

Electrical Engineers) plant design and estimating

Civil Engineers )

Structural Engineers)

Accountants cost recording and forecasting
Purchasing Agents ) procurement of equipment, material
Expediters ) and services

Draftsmen ) production of drawings and specifi-
Technicians ) cations

Clerks and Typists )

Construction Superinten- supervision of construction

dents

Operating Superintenden- supervision of operations

dents

The foregoing list of specialists may number more than 200
people in any one large project. The catalytic element bringing
together all these specialists into an effective working orga-
nization is experienced consulting engineering management.

Internal Organization

In order to bring the specialized services to bear upon a
client's project most consulting engineering firms are organized
to serve their clients with a combination of staff and line
skills.

A staff group will consist of engineers and draftsmen specia-
lizing in the various branches of engineering--- civil, struc-
tural, mechanical, electrical and so on -- alldirected by a
chief engineer. Also in the staff organization are small in-
dependent groups responsible for research, technical-economic

studies, development and procurement.

A line organization is established for each engineering assign-
ment. It consists of a project engineer, resident engineers
and field engineers who are drawn from a central pool. Each
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such project group serves one project exclusively, but the
staff organization serves all projects simultaneously, depend-
ing upon the ralative demands as forecast from time to time
by the project engineers and the partners or senior executives
to whom they report. Each project engineer deals directly
with the client in matters of detail.

The large consulting engineering organization, engaged as it
is upon a substantial number of projects at one time, not

only has the key specialists on its staff but can provide the
necessary flexibility in the utilization of its personnel. A
particular specialist can be diverted at short notice and for
a short period from one assignment to another without disrup-

tion or detriment to the completion of a particular project.

Consulting engineering firms may exist in either partnership

or corporate forms. In either case the professional activities
of the firm are directed by a group of partners or senior
executives, each of whom is a professional engineer qualified
by education, experience and, where the law requires, by
statute to practise in his chosen field. These people deal

directly with the clients in matters of principle.

Once again, a specific example related to my experience in the
pulp and paper field might illustrate the activities of staff
and line personnel. In order to carry out the design and en-
gineering work required, say, for a typical integrated kraft
pulp and paper mill with a productive capacity of 750 tons per
day, it is customarily found that about 400,000 man-hours of
professional engineering are required. The project from initial
design stage to completion would probably extend over a period
of 36 months. In the earlier stages of the project when detail
design work is not usually required, the total work force
assigned to the project may be only 10 key men, who are provided
from the staff specialist group. As designs are developed the

line project team is introduced. Major specifications are
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established and tenders approved, contracts for major equipment
are placed and the project engineering force increases sharply;
at its peak, it may reach 200, or more. At this stage, some
staff specialists may be required for only a few days each month
but when required, the need is immediate and they must be
quickly accessible to the project group. Such flexibility can
only be attéined with confidence from within an established
engineering organization where personnel have had years of

experience working with one another on complex industrial projects.

Method of Operation

At the outset of an engineering project, it is imperative that
clearly defined lines of liaison be established. For purposes
of co-ordinating the project, it is desirable to form a "steering
committee" made up of members representing both the client's

and the consultant's organizations, with a nominated represen-
tative of the client serving as regular chairman. Such a
committee should provide general direction and ensure that lines
of communication are open at the various levels of activity. 1In
order to avoid the confusion which invariably results from
poorly defined lines of communication, the reporting procedures
between consultant and client should be clearly defined and

all communications and contact between client and suppliers

be through the medium of the consultants in order that he is
fully conversant with all aspects of the project development.

To perform his services adequately and ethically, the consulting
engineer must associate and identify his interests with those

of the client and, in turn, the client must entrust the consultant
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with all pertinent information bearing upon the assignment

and likely to affect its efficient execution. This rela-
tionship of trust is guaranteed under the codes of ethics
subscribed to by consultants in various jurisdictions. These
codes are enforced by accredited professional organizations

or associations empowered to revoke the right of the consultant
to engage in practice.

It may be summarized that the consulting engineer becomes a
part of the client's organization in a sense similar to that
of the client's own employees for purposes of completing the
assignment. By contrast, the relationship between the client
and an equipment supplier or construction contractor is essen-

tially a commercial relationship.

Despite the extent of the consultant's qualifications and ex-
perience which may well be greater than those of the client,

he is always, during the assignment, subject to the direction
and the decisions of the client. In discharging his respon-
sibilities, the consultant can only counsel the client on a
particular course of action. It is his duty to state his
recommendations forcefully and persuade the client with respect
to processes, types of equipment or choice of contractor, but
in the ultimate, the client is under no obligation to accept
such advice and can instruct the consultant as to the final

action to be taken.

Professional Nature of Services

The professional nature of the consulting engineer's services
cannot be emphasized too strongly. Clients can be properly
served only if the consulting engineer's judgment is completely
independent of commercial considerations. It is for this
reason that consulting engineers cannot be involved, either
directly or indirectly, in the manufacture or sale of equipment

or in contracting. Actually, the consilting engineers are the

client's agents, directly representing the client's interests
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in all matters and as such they cannot, at the same time,

be doing business with the clients. Nevertheless, because
they are independent professional people, consulting engineers
are very often the equipment suppliers' and contractors' best
guarantors of fair treatment.

CONCLUSTION

The development of engineering expertise is strongly influenced
by the environment in which it is acquired. Canada is a young
country by the standards of social and industrial development
applying to the highly industrialized countries of the western
world. This vast country, embodying large areas of formidable
terrain widely subject to a cold and inhospitable climate, is
richly endowed with natural resources and is occupied by a
relatively small population. These factors have provided the
environment in which Canadian consulting engineers have developed
their particular knowledge and experience.

Because of the particular nature of Canada's development, her
engineers achieved early recognition in such fields as trans-
portation, communications, generation of hydro-electric power,
mining, forest products and the development of petroleum
resources. The great improvements in international transporta-
tion and communications, which commenced 25 years ago, added

a new dimension in that consulting engineering could readily

be practised on an international scale. Canadian consulting
engineers have participated extensively in world-wide activities,
gaining perhaps unique experience in the field of international
engineering, and have expanded the skills and knowledge available
to their clients through broad exposure to, and growth in under-

standing of, the problems and people of other nations.

From this background I should like to express my belief that
Canadian engineers are well qualified to assist and counsel the
Chinese people in the application of modern engineering tech-

nology and in a manner similar to that practised with their
Canadian clients.
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SELECTION OF A CONSULTING ENGINEER

by
Norman D. Lea

- Define the engineering need or problem
- Organization and policy to select a consultant

- Preparation of lists of consultants
- Engineering submissions or proposals and selecdtion board
- Terms of reference and regulations in the selection
procedure
- The consultant's approach to resolving client problem
- their experience, knowledge and reputation
- personnel
- similar projects
- Preliminary screening and negotiations

- Suggested procedures

There are a great many consulting engineers in the world.
Some international agencies that regularly employ consulting

engineers have the names and details of more than 10,000
of them of file. It is, therefore, not a simple task to
select the best consulting engineer for a particular under-

taking. There are many wrong ways of making the selection.

Possibly the most notoriously wrong way of selecting a con-
sulting engineer is through a public or semi-public tender
call with the selection being based on the lowest bid in

the same way that one might purchase steel piles or any
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other commodity which can be completely and precisely

defined by a set of specifications.

Table 1 shows the prices tendered in one such semi-public
tendering recently in an African country.

TABLE 1

PRICES BID BY CONSULTING ENGINEERS
FOR ROAD DESIGN AND SUPERVISION PROJECT IN AFRICA

Consulting Firm

$#1 Location Design Supervision
$__000 $ 000
1 Karachi 792 330
2 Cairo 1155 416
3 Belgrade 1172 561
4 Rome 2111 2171
5 Toronto 3188 3947
6 Rome 3222 1620
7 Paris 3234 1584
8 London 4455 2508

The project referred to in Table 1 is the design and con-
struction supervision of a highway 550 kilometres in length
which is expected to have a capital cost of about 60 million
dollars. The total cost of good quality design and construc-
tion supervision of such a project is unlikely to be less than
10 per cent of the construction cost. It is obvious that some
of the firms have quoted a price at which it is impossible to
provide high quality services. It can be absolutely guar-
anteed that the low bidder in this instance would not be

the best choice to undertake the work. Indeed, the owner
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of the project would certainly be involved in no end .of

difficulties if he were to accept the low bidder. If he
were to persist in this type of procedure for selecting
consulting engineers, he would soon find that competent
firms would not even submit a proposal.

The objective of this paper, of course, is not to catalogue
the wrong ways of selecting a consulting engineer, rather

it is to suggest the best way of doing it.

The best firm for a particular project will be the one which
most excellently fulfills all of the seven criteria listed
in Table 2.

TABLE 2

Criteria to be Satisfied by the Consulting
Engineering Firm Selected for a Particular
Project

1. The firm shall have a record of consistent
success in completing projects on time within
budget and to the satisfaction of its clients.

2. The firm shall have substantial experience
which is directly relevant to the project.

3. The firm shall have available, for assignment

to the project, staff who possess the required
skills and experience.

4, The firm shall have developed for the project
a technical approach and methodology which is
excellent.

5. The firm shall have adequate financial strength,

Backup staff and other resources to overcome
unexpected difficulties.

6. The firm shall possess knowledge of the condi-
tions surrounding the particular project and
a special interest in that project.

7. The firm shall contract for an appropriate
price.

The creteria listed in Table 2 are more or less in order of

importance and they are to a considerable degree self-evident.
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It is important that the selection process be such as will
effectively discover and select the firm which does indeed
meet these criteria in the most satisfactory fashion. Some-
times there will be some additional qualifications such as

the ability of certain key members to communicate in a
specific language.

The seven general steps in the selection of a firm of con-

sulting engineers are listed in Table 3.
TABLE 3

Steps in the Selection of a Firm
of Consulting Engineers

1. Define the project.

2. Select a long list of firms.

3. Investigate the firms on the long list.

4, Select a short list of firms.

5. Evaluate the firms on the short list
through proposals (unpriced) and/or
interviews.

6. Select one firm.

7. Negotiate a contract.

There are special circumstances in which some of these steps
may be omitted. For example, if a client has had experience

with a particular firm and finds that firm's services to be
eminently satisfactory for a particular type of work, then it
is quite natural and proper and the very best procedure that

a new project of the same type will be given directly to the
firm which has proved itself. In this instance, steps 2., 3.,
4, and 5., would be omitted. 1In the absence of such experience,

however, it is usually desirable to proceed through most of the
seven steps.

Defining the Project

The first step in all instances is a clear definition of
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the project. The objectives, scope and terms of reference
of the project should be reduced to a clear, precise written
form. In this connection, the project will be classed into

one of the four categories of projects listed in Table 4.

TABLE 4
Classes of Consulting Engineering
Projects
1. Policy and management projects.
2. Project feasibility and preliminary design
3. Design and documentation projects.
4, Supervision or management of construction.

There are a great variety of policy and management type of
projects which are given to consulting engineers. These
include planning and program development, the supply of
management staff, trouble shooting, the evaluation of mana-
gement staff, trouble shooting, the evaluation of facility
performance and management, studies of organization and
staffing and the development of training and other programs
to overcome difficulties. Because of the great variety of
the policy and management projects, it is necessary to spell
out the objectives and scope of particular projects with
special care and precision.

The objective of project feasibility studies is to determine
whether or not it is indeed feasible, from a physical and/or
economic or other point of view, to carry out a project. It
is usually desirable as part of a feasibility study to carry
out preliminary or conceptual design and to compare major
variations in a project so that the result of the feasibility
study is the comparison of several significant alternatives
or variations.

Design and documentation is the preparation of the detailed
design and of the drawings and specifications which are used
for construction.
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Supervision or management of construction is the overseeing
of the construction of the facility.

Selecting a Long List of Firms

One widely used method of developing a long list of candidate
firms for international projects is simply to write to the
embassie of countries which would be expected to contain the
right sort of consulting engineers or write to the consulting
engineers' associations within these countries. One may also
obtain suggestions from international agencies such as the
World Bank and from other purchasors of consulting engineering

services which have had experience in the particular area.

The long list should comprise the names of approximately
12 consulting engineering firms.

Investigation of Firms

One of the most important steps of the whole process, and
which must precede the selection of a short list, is the
investigation of the firms whose names appear on the long
list. It may be time consuming to execute this step well,
but it is very much worthwhile. The first place to go to
get information about the firms is the firms themselves.
Write to them explaining clearly that they are not being
requested for a proposal, but that they should only supply
a one~-page letter of interest, their standard printed
brochure and a list of similar projects which they have
undertaken with the names and addresses of the clients for

whom they have undertaken this work.

The next step is to write to the clients for whom the parti-
cular firm has carried out work and to ask the individual

client if he is able to recommend that firm for other similar
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work. Ask him also to please be as specific about any reser-

vations which he must place upon his recommendation.

Selecting the Short List

From the information now at hand, one is already able to
evaluate the long list of firms to some degree against the
selected criteria. Usually, there will be a few firms which
stand out as having outstanding qualifications for the
particular project. The number of firms on the short list
should be three, four or five.

Request for Proposals

Up to this point in the process, the candidate firms have
not been requested to do anything other than supply some of
their readily available standard literature. One of the
reasons for keeping the short list short is that the request
for a proposal may put the firms to a considerable amount of
expense and it is unfair and unreasonable to have a large
number of firms put to this expense. The proposals which are
requested at this stage should not include financial terms,
but rather should give the names and curriculum vitae of the
key professional staff who would be supplied to the project,
and discuss briefly the technical approach and methodology
which would be employed by the firm.

An interesting approach which is becoming increasingly
popular in the calling of proposals for architectural work
has been to pay the firms for the preparation of the proposal.
This has not been the general practice for engineering

proposals but might well be considered as a possibility.
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The quality of proposals and the willingness of firms to
submit them has certainly been greatly improved with regard
to architectural work on which this approach has been taken.

Final Selection of Firm

The selection of one firm from a short list, based upon pro-
posals and other information available concerning the firm,
is an important process which is frequently carried out by

a carefully selected committee experienced and knowledgeable
on the subject. Each committee member independently gives

a rating to each firm for each of several criteria which
have been selected in advance by the committee. Usually,
each committee will develop its own list of criteria and
they may give different weights to each creterion. Usually,
the committee members rate each proposal independently and
then the ratings of all the committee members are tabulated
and circulated and a discussion is held to seek to resolve
any significant differences of opinion which have appeared

from the rating forms.

Contract Negotiations

It is in the contract negotiation stage, in discussion with
the single selected firm, that financial contract terms are
entered into in detail. There is enough precedent and
guidelines of various types to follow so that it is usually
not too difficult to arrive at a mutually agreeable financial
contract. Should negotiations break down with the selected
firm, as does sometimes happen, then, since the selection
committee will have rated all of the firms on the short list
in order of preference, negotiations may be entered into

with the second firm on the list.
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THE CONTRACTING PROCEDURE AND PAYMENT FCOR 2 CCNSULTING ENC INELR

by

Yves Beauregard

-~ Essential points in contracts (standard contract)

- S8Scope of assignment, e.g. phases, personnel, charge: ,
time or duration

- Define responsibilities

- Information to be supplied

- Services and facilities provided by client

- Reporting, discussion and review

- PRenewal, extention, cancellation

- Copyright, proprietary, trademarks

- Guarantee, penalties, arbitration

- Checklist of contract provisions

- Special agreements

- Cost factors

- Advise of fees and/or charges including methods end level -
recommendation

- Payment

- Liabilities

- Protection of the client

- Prepare a checklist
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THE CONTRACTING PROCEDURE AND PAYMENT FOR A CONSULTING ENGINEER

The relationship between client and consultant should be clearly
stated in writing before the actual work on a project has begun.
The written agreement may be in the form of a letter of agree-
ment or a formal contract. Management consultants generally
prefer the former. On the other hand, formal contracts are
usually used for consulting engineering and construction
projects. Whichever form is used, those who negotiate an
agreement should bear in mind that the responsibility for in-
terpreting its terms may eventually pass to other persons.

It is, therefore, essential that all points should be in
writing.

The contract should be as brief as is consistent with absolute
clarity. Excessive detail tends to obscure the salient points

by dwelling on minutiae which may he confusing or contradic-
tory.

A contract clearly defines an agreement between two or more
parties and lists their respective obligations under the agree-
ment. While there is no standard contract format for enginee-
ring services which is universally applied or applicable, we
can nevertheless establish that a contract between a Canadian
consulting engineering firm and a client such as a department
or agency of the People's Republic of China would normally
include the following main items: the scope of the work and
services to be rendered; consultant and client participation

and contribution; and the remuneration and methods of payment.
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The terms of reference, the consultant's proposal, the payment
schedule and the resolutions to properly and legally authorized
the signature of the contractual document, are usually annexed

to the contract and form integral parts of the agreement.

The contract format and content can, of course, vary depending
on the nature and extent of the engineering services required.

However, the basic elements remain relatively unchanging.

Very often it is the consultant who prepares the first draft
of the agreement. Since, as a rule, consulting contracts
cover highly technical services, it is essential that the
section describing the services to be performed, the sequence
of work, the information to be supplied by the client and the
terms of payment should be prepared by someone with a con-
siderable knowledge of these matters. A comprehensive check-
list of provisions to be considered for incorporation in
contracts may be found at the end of this section.

Standard printed contract forms have been worked out by a
number of government agencies, business firms and professional
associations. A model form of contract and some typical
examples of general clauses of contracts from international

organizations are included in appendices to this paper.

ESSENTIAL POINTS IN CONTRACTS

Scope of the assignment
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Successful consultant-client relationships depend on the
proper definition of the assignment. The amount of detail
necessary for this purpose varies widely. 1In some cases,
such as a continuing advisory service, the description may
be quite brief, while in others, such as the specifications

for a large installation, lengthy descriptions may be required.

The terms of reference ard the consultant's proposal, attached
in annex to the contract, specify in greater detail the quan-

tity and quality of the required engineering services.

The services to be rendered will, of course, vary according
to the type of project being undertaken. These can be

broadly categorized as follows:

- Economic, transportation, regional development, industrial

engineering or other pre-feasibility or feasibility studies.
- Preliminary and detailed engineering study and preparation
of plans and specifications.
- Supervision of actual construction work.
- Project and construction management

- Airborne and miscellaneous other surveys and exploration,
and report.

- Advisory services
- ©Short assessment study and preparation of terms of reference.

- Turnkey projects, which combine engineering and construction.
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Definition of the scope in successive phases

When the contract covers a number of successive phases of a
project, the scope, estimated time fcr completiorn and fee
arrangement for each phase should be outlined in detail. It
may not be possible to prepare a contract covering the com-
plete project because the services called for in later phase
cannot be foreseen with reasonable accuracy, that is to say,
not until the infroamtion based on the completion of the
earlier stages becomes available. In such cases, the contra
may cover only the first phase. If it is expected that the
consultant will undertake later stages, it is good parctice
to describe these stages in the contract in conditional term
without making them binding. It is advisable to give a prel
minary estimate of their probable cost and duration, where
possible, with suitable wording to show that these estimates
will not constitute a firm agreement until the necessary in-
formation is available.

Change of scope

Both client and consultant, but particularly the latter, sho
be alert to any appreciable changes in the character and ext .

of the work during the course of an assignment. 1Indeed, the:
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may be of sufficient magnitude to call for alterations in the
obligations assumed and provision should be made for such
changes in the contract. Increases or decreases in the rate

or amount of effort on the part of the consultant, not provided
for in the original agreement, should, as soon as possible,
form the subject of an amendment reflecting the change.
Otherwise, disagreements might arise after a considerable
change in the work pattern has taken place.

Changes of scope resulting from unforeseen economic or technical
developments are unavoidable, However, some unnecessary changes '
may be avoided if the decisions concerning successive phases

are taken when each preceding phase has been completed.

Responsibilities of the Consultant

The consultant will be requested to carry out all the work
described in the agreement.

There should be a definition of the maximum time allowed for
the commencement of work after the approval of the ¢ontract.
The maximum time allowed for completion of the work is also
specified and the schedule for completion of various phases
of the work is presented, usually through a bar chart or some
such graphical form.

The consultant is asked to give the names of the individuals
who are to undertake and assignment and describe their qualifi-
cations. However, it is good practice to allow him some
freedom in the selection of project personnel. The list of

the persons he presents may, therefore, contain alternates.

In fact, considerable leeway should be given the consultant

in the assignment of personnel as unforeseen circumstances may,
in his judgement, necessitate the use of other specialists not
included in the list. Such matters should be discussed with
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the project co-ordinator of the client and his aqreement
obtained.

The consultant should be available for conference with the client.

Also specified in the contract are the language, number, type
and schedule for the submission of reports, drawings, etc.
These may include:

- Short but freguent progress reports listing progress ani
expenses thus far, preliminary observations, objectives
for the next work period, etc.

- Preliminary reports, sketches and specifications for

discussion and approval.

- For large multi-phase projects, reports at the end of each
phase giving a summary and results of past work and
outlining the work recommended to be done in subsequent

phases.

- Final reports, drawings and specifications at the end cf
the project. Reports are normally submitted in an initial
draft form for comments and approval, followed by a revised

final version.

- fTender documents, terms of reference for furhter studies, etc.

The amount of authcrity the consultant is to have vis-a-vis
third parties should be stipulated in the contract. The con-
sultant's position in relation to subcontractors, suppliers
of equipment and other third parties, as well as in relation
to the client's personnel who are to work with him or under
his authority, should be carefully defined.
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The consultant may desiagn the plant, choose equipment suppliers
and supervise the erection and installation of the plant. On
the other hand, the consultant may have to consult his client
before issuing certain instructions to third parties or be
given complete authority over third parties and be entrusted
with the supervision of their work.

Responsibilities of the Client

The responsibilities of the client often include, but are not

limited to, the following provisions, at no cost to the con-
sultant.

The client should provide, in a pre-defined format, all the
required information necessary to carry out the project, as
described in the terms of reference and the proposal. 1In the
case of excessive delay in supplying required data, provision
should be made for the collection of information by the con-
sultant at the expense of the client. The client is also
responsible for the accuracy and interpretation of the in-
formation supplied to the consultant.

It is most important that the client should instruct his staff
to supply the consultant with all relevant information freely
and not necessarily wait until it is asked for. The nature of
the information and the manner in which it is to be disposed
of should be stipulated in the contract after it has served
its purpose. Ethical behaviour requires that such information
be held in confidence by the consultant unless otherwise

agreed.

The client is required to obtain the necessary visas, licences,
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passes, authorizations, etc., for the carrying out of the
project and to facilitate the customs and immigration pro-
cedures for all personnel and equipment. The expatriate
personnel should be free from all local income taxes and
duties and the consultant should be free from all local
corporate and other taxes; otherwise, these taxes would have

to be added to the consultant's expenses charged to the client.

The client should assist in the securing of communications
facilities, logistic support, transportation and lodgings,
and should provide office space and furniture, secretarial
personnel, translators and interpreters and office supplies

such as paper, photographic reproduction equipment, etc.

One of the most important contributions of the client is the
provision of qualified local counterpart personnel to work
closely with the consultant's expert staff. This is to the
mutual advantage of both client and consultant. On the one
hand, it aids the consultant in the performance of his duties
by supplying local expertise, thus assuring quick completion

of the project and avoiding the need for additional consultant's
staff. On the other hand, it allows a core of local personnel
to familiarize themselves with other techniques and procedures

and permits a better liaison between client and consultant.

Co-ordination and Steering Committee

It is advisable to designate two persons, one from the client
and one from the consulting organization, to be directly res-
ponsible for policy decisions regarding the fulfilment of the
contract provisions. Preferably, they should have been

present at the discussions leading to the contract. Thus,
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they will be fully informed of the hackground of the agreement.

The client project co-ordinator also acts as liaison between
consultant and client, aids in the obtainment of required
information, visas, etc., and assists the consultant in all

relations with local agencies, businesses and associations.

The client should also establish a steering committee which
will have full authority over all aspects of the work. The
Committee should be chaired by the client's co-ordinator and
composed of representatives of all the client departments
which are implicated in the project. The consultant repre-
sentatives will be de facto members of the committee, and the

consultant's co-ordinator will act as secretary.

The committee should meet on a regular bhasis and would be
responsible for the approval of interim and final reports

submitted by the consultant and for the orientation of the
entire project.

Constant exchange of ideas is important to maintain confidence
and remove causes for misunderstanding before they have time

to develop. 1In spite of the schedule, however, a representative
should never bhe too busy to meet the other representatives to
discuss an urgent matter.

Financial Arrangements

The type of fee, the length of time during which it is to apply
and the method of payment whould be stated for each successive

stage of a project. Because of the importance of this subject,
I will discuss it at length at the end of this paper. But,

it is important to stress right now that the contract state the
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currency or currencies in which payment is to be made and the
basis for currency conversion. If there are reqgulations
limiting the transfer of money abroad, it is advisable to
stipulate in the contract the obligation of both consultant
and client to comply with these regulations. Many contracts
contain a provision for the payment of interest on delayed
payments. The tax liability of the consultant should likewise
be stipulated.

Term or Duration

All consulting contracts should include a statement of the

time during which they are to remain in effect. Provision must
be made for modifying the original term including the time
limits within which requests for modification must be made by

either party.

Renewal or Extension

The method to be used for mutual agreement to extend or renew
the contract may bhe specified in the provisions. The fee
arrangements in cases of extension or renewal should also be
stipulated.

Cancellation During Course of the Project

Contracts should specify the conditions under which either
party may terminate the agreement including the amount of
advance notice required, provisions for suitable completion
of the work in progress and the settlement of costs incurred

by the consultant up to the time of the cessation of the work.
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Ownership of Documents

For international projects, it is often specified in the con-
tract that all maps, graphs, plans, statistics, etc., collected
for the project, are the property of the client. The consul-
tant is authorized to retain copies of these documents but may
not use them for any purpose other than for the execution of
the contract without the prior approval of the client.

On the other hand, all original designs, drawings, computer
models, etc., prepared by the consultant, represent the pro-
duct of training, experience and professional skill and

normally are considered to belong to and remain the property

of the consultant, unless otherwise provided for in the contract.

Licensing of Proprietary Information

In considering the introduction of new products or processes
into a country under the present system of patent protection,
one must bear in mind that the inventions may not be covered

by patents valid in that particular country. Hence, the trans-
fer of information and know-how comes under the general category

of the licensing of proprietary information.

The major reason for obtaining such information is to save time.
In a particualr country, the need to install a new process or
product as rapidly as possible may make it necessary to obtain
the required information from a foreign source. Sometimes such
information may be provided by an engineering firm as an im-
portant part of the service he has to offer. When an outside

engineering firm is engaged to plan and construct a facility,
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it will normally have to provide process and product infor-

mation as part of its assignment.

Legal Jurisdiction

If the client and the consultant are in areas in which dif-
ferent legal systems are in effect, the jurisdiction under
which the terms of the contracts are to be construed should
be specified. If the contract is drawn up in more than one
language, it is good practice to state which language is the
"ruling language" for purposes of the interpretation of the
contract.

Guarantee of Performance

Contracts sometimes provide that the consultant must offer a
guarantee to ensure that the assignment is completed in accor-
dance with the initial definition. Such assurances are
frequently provided by the execution of a performance bond
through a mutually acceptable financial institution. These
guarantees or bonds are usually not required in connection with

contracts for professional services such as studies or advisory

services.

In cases such as preparation of plans and specifications, super-
vision of construction work, project and construction manage-
ment, airborne surveys, and turnkey projects, a performance
guarantee may be required. In such cases an agreed statement

of what constitutes successful completion should be included

in the contract. The guarantee usually amounts to a small
percentage of the professional fees, though, in actual prac-
tice, reputable consultants usually exceed the required guaran-
tee to fulfil their professional obligations and to safeguard
their reputation through error and ommissions insurance policies,
when available.
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Guarantee of Payment

Similarly, the client may be requested to guarantee the availabi-
lity of funds for the payment of the consultants' charges by
means of a letter of credit or an escrow agreement or through

an international financial institution such as the UNDP, WHO,
FAO, CIDA. In the case of Canadian consultants, when the
payments are not guaranteed they can insure their contract

with Canadian Export Development Corporation but this method

is more expensive for the client since he will have to reimburse

the insurance premium.

Penalties

In exceptional circumstances, a contract may contain a clause

penalizing the consultant for delay or deficiency in performance.

Arbitration

Formal provisions for handling disagreements between client and
consultant by means of recognized arbitration procedures should

be included in all agreements.

Special Provisions for Combined Engineering and Construction Projects

Provisions which are ordinarily not opposite to consultative
contracts may be included in contracts for turnkey projects.
Under this system, the same organization not only provides en-
gineering services but also undertakes construction. In such
cases, as indicated previously, it is appropriate to require

performance guarantees since the consultant is acting as a
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contractor and the performance can be determined.

In some cases, the contractor is asked to assume responsibility
for the regular operation of the facility at a guaranteed rate
of performance. In order to do this, he must have full control
over supervisory and operating personnel, raw materials,
utilities and specifications for finished products adequate

for the performance under the terms of the guarantee. If he

is not given full control over these, the possibility of per-
formance at design capacity is a hazardous commitment on his
part. Furthermore, the contract may provide that a bonus will
be paid to an engineer-contractor for the completion of the
project ahead of schedule, while a penalty may be assessed

for delay in completion beyond the date specified in the
agreement.

CHECKLIST OF CONTRACT PROVISIONS

It is usual for a client to have a checklist to review contrac-
tual documents submitted to them. The following is an example
of such a list and serves as a summary of what I have discussed
thus far. It is a general list and all provisions may not
apply in many cases.

Introductory Clauses:

(a) Date of agreement

(b) Identification of client and consultant, including transfer
of responsibility to successors. If the client is a public
body, the authority under which it actsand the source of
available funds should be specified.
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(c) Review of the background and brief definition of the project.

(d) Scope of the assignment, including reference to any detailed
description incorporated in appendices.

(e) Effective date of commencement of work, when different from
(a), and estimated or stipulated time for completion.

(f) Designation of individuals in client and consultant orga-

nizations responsible for policy decisions.

Responsibilities of the Consultant:

(g) Professional help, services and information to be supplied.

(h) Work schedule to be maintained.

(i) Personnel to be supplied (may be detailed in appendix).

(j) Availability for conference with the client.

(k) Reporting, including the schedule, nature and language
of reports.

(1) Ownership of designs, blueprints, reports, etc., to be
specified in the contract.

(m) Safeguarding of information supplied by client

(n) Guarantee of performance, where required.

Responsibilities of the Client:

(o) Information, services and facilities to be provided.
(p) Availability for conference with the consultant, co-ordinator,
steering committee.
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Duration of Contract:

(g) Stipulation of termination, either by stating a specific
date or by indicating the duration of the operation from
the execution of the contract.
(r) Provision and mechanism for the modification of the specified
date by mutual agreement.
(s) Provision for extension or renewal.
(t) Provision and mechanism for early termination by either party.
(u) Termination by reason of events beyond control of either party.

(v) Provision against delays.

Financial Provisions:

(w) Total financial commitment by the client.

(x) Method and schedule of billing by the consultant.

(y) Method of payment

(z) Currency or currencies of payment and conversion rates.
(aa)Guarantee of payment by the client.

(bb) Payment of interest on delayed payments.

General Provisions:

(cc) Legal jurisdiction for the interpretation of the contract.
(dd) Insurance provisions. v

(ee) Best efforts pledged by both consultant and client.

(ff) Handling of disagreement through arbitration procedures.
(ag) Obligations for visas, permits, licence fees and taxes.
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CONSULTING FEES AND METHODS OF PAYMENTS

A number of different systems have been developed for the
remuneration of consultants. The system selected for a spe-
cific project or stage of a project will depend on preferences
and the type of project.

It is important that the arrangements regarding the fees to

be paid should be carefully stated in the contract. The
method of calculating fees, the frequency and method of pay-
ment, the currency of payment (including the basis of currency
conversion) and the time period covered should be outlined in
detail. If different compensation methods are used for in-
dividual stages of a project, it is important to keep the above
points in mind for each stage.

Cost Factors

There are many methods of calculating and quoting fees. All
systems have in common the consultant's desire to cover the
costs of carrying out a project and to make a profit. The
principal cost factors of an assignment include: (a) salary
costs; (b) direct out-of-pocket expenses; (c) overheéd expenses
related to the project; and (d) other costs.

(a) The salary costs of the consultant include:

- Salaries for all time spent directly on a project by
principals and staff;
- Applicable sick leave, vacation and holiday pay:
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- Fmployer contributions to medical and life insurance
benefits, retirement benefits, unemployment insurance
and other social benefits. According to the country
and the individual organization, these may range from 15
to 50 per cent of the basic salary;

- In the case of foreign consulting assignments, special
overseas allowances and family separation allowances may
also be paid to the consultant. These additional indu-
cements vary considerably with the length of the assign-
ment and the conditions prevailing in the country of
assignment. They may range from 20 to 60 per cent of
the base salary.

To determine the salary cost of consultant per each effective
working day, it is first of all necessary to calculate the
number of actual working days in a year. This is done by sub-
tracting from the total number of days in a year weekends,
public holidays, vacation days and an average number of days
for sick leave. Depending on the country, there are approxima-
tely 220 effective working days per year, which is equivalent

to 1,760 man hours (eight hours per day).

The following calculation of the salary cost of a consultant
on foreign assignment per effective working day is given for
purposes of illustration. The same principal would apply for
the calculation of salary costs per hour or per month. The
base salary (given in Canadian dollars) and percentages are
arbitrary and should not be interpreted as guidelines. It
should also be pointed out that this method of calculation is
highly simplified.
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$ 22,000 (annual salary) +

220
$ 22,000 x 15% (estimate of special overseas benefits) +
220
$ 22,000 x 25% (estimate of special overseas allowances) -
220
$ 22,000 + $ 3,300 + $ 5,500 = $ 30,500 = $ 140.00 (salary cost per

220 220 effective working day)

The above costs do not take into account profit or overhead
costs which are outlined below. The salary cost of a consulting
assignment is based on the number of man hours or days or months
worked by each professional and technical employee, multiplied
by the respective rate per effective working day or hour or

month for each.
(b) Direct out-of-pocket expenses incurred for a project include:

- International travel to and from the project for per-
sonnel and, for long-term assignments, for families
or personnel;

- Costs of transporting personal effects;

- Living expenses of consultants and, in some cases, of

their families;
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- Local travel connected with the project;

- Depreciation costs or rental of equipment and vehicles;

- Local office space, furniture and supplies

- Costs of special insurances for the project;

- Communication expenses, including long-distance telephone,
telegraph, telex, express charges and postage;

- Computer costs and costs of reproduction such as
photostating, printing, mimeographing, blueprinting, etc;

- Costs of other local services, including local office
staff and other local personnel;

- Costs of sub-contracts, such as laboratory services,
field surveys, etc.

The consultant may, if the contract so stipulates, be

responsible for all or some of the out-of-pocket expenses.

These costs are generally included in the consultant's es-

timate of fees.

There are a number of methods of computing overhead costs
and what they cover exactly. Overhead expenses vary accor-
ding to the size and complexity of an organization and
range from 80 to 100 per cent or even more of the cost

of professional salaries.
Head office overhead expenses include:

- Provisions for head office, light, heat and similar items

for working space, depreciation allowances or rental for
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furniture, draughting equipment and engineering
instruments, transportation expenses and office supplies

not identifiable to specific projects;

Executive, administrative, accounting, legal, stenographic
and clerical salaries and expenses, other than identifiable

salary costs and out-of-pocket expenses mentioned previously;

Business promotion, such as preparation of technical papers,
brochures and proposals;

Taxes and insurance other than those included as salary

cost;

Loss of productive time of technical employees between
assignments, training programs, research, attendance at

professional meetings and library and periodical expenses.

(d) Other costs which may be encountered include financing

charges, money exchange expenses and cost increases due to

escalation. Pertinent clauses must be included in the

contract to take care of these items.

Types of Compensation

The types of compensation vary according to preference and to

the typ
methods

Cl-
c2-

C3-

e of project or services to be rendered. The most usual
of remuneration can be identified as follows:

Per diem, plus out-of-pocket expenses.

Salary cost multiplied by a factor, plus out-of-pocket
expenses.

Salary cost multiplied by an overhead factor, plus fee,

plus out-of-pocket expenses.
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Unit or global lump sum.

Unit or global lump sum, plus out-of-pocket expenses.
Services at percentage of cost of construction project,
plus out-of-pocket expenses.

Combination of these methods.

already mentioned that the types of project can be

categorized as follows:

Economic, transportation, regional development, industrial
engineering or other pre-feasibility or feasibility studies.
Preliminary and detailed engineering study and preparation }
of plans and specifications.

Supervision of actual construction work.

Project and construction management

Airborne and miscellaneous other surveys and exploration,
and report.

Advisory services.
Short assessment study and preparation of terms of reference.

Turnkey projects, which combine engineering and construction.

The types of compensation applicable to the various types of
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