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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  naine  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 fur which they 

ofer 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 professional deci3ion; 

are made entirely on behalf of his client. 

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

tîcs of the Canadian engineering consulting profession. 
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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 Engineers 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. In 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 asess 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 

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 

objectives of the Senate Special Committee on Science Policy 

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 

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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37% of all consulting engineering firms work in the broad 
field of mechanical engineering; 

34% of all consulting engineering firms work in the broad 
field of electrical engineering; 

14% of all consulting engineering firms work in the broad 
field of industrial engineering; 

5% of all consulting engineering firms work in the broad 
field of mining engineering. 

But 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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6. Buildings 

7. Chemical engineering 

8. Communications 

9. 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. Illumination and lighting 
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28. Industrial engineering 

29. Information systems 

30. Inspection and testing 

31. Irrigation and drainage 

32. Marine engineering 

33. Materials engineering and/or handling 

34. Mechanical engineering 

35. Metallurgical engineering 

36. Meteorology 

37. Mining engineering 

38. Municipal engineering 

39. Petroleum engineering 

40. Plastics technology 

41. Power engineering 

42. Project management 

43. Pulp and paper 

44. Railway and rapid transit 

45. Recreational 

46. Research and development 

47. Resources management 

48. Roads 

49. Sanitary engineering 
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50. Structural engineering 

51. Surveying 

52. Traffic and transportation 

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. In 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 being 

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 



L  • i-st.71,f4,1 

714-11ig42r ,  

o 

1-4 	\ -17 	à) 	sti 

4 	7r 	• a 	v5'1 
o 

ftT\i).tliaL4,[?-711 p(ip i -nl11« 

	

eC— fLîtJ4 	1 yî 
 • 

)1.5 

it 	i\ty 

---ePÈT«»41[1e£ 1Weie„*.l'izt 
kee 	J,DY 

— 	g If 	1;f0- 5_,Q1L-1 7f t(,-eD 



-46- 

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 Benoît  

- 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 



e 2- 

131 	1-1(1 	i1411 ) 

• 

j J, 	s 	 »,̀Y 

)--/e1II 1)) 

e)u-t 	-4, /22  _ 	4 	• 

	 :ii1 	1jY> • 	247 zi 11 

, 	tre7, JP) 

it1tT  1S  

LZ 	•-e-)t 	41'7- 



-52- 

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 knowledoe, 
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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 
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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 is 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 Workà 

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 whell 

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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5. 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. 

6. Development of plant arrangement designs must be made in 

sufficient detail to serve as a basis for capital cost 

estimates. 

7. Production of preliminary inquiry specifications for major 

equipment to obtain equipment and material tenders. 

S.  Preparation of capital cost estimates, manufacturing cost 

estimates and earnings predictions and other financial 

calculations. 

9. 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. 

2. 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. 

3. 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. 

4. 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 electi. ical 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. 



-2 	15 

tt:421/ 

fu 
à) 

1±11 	eru 1*1-& 

b1 L) 

1-7q21e 

	

nji) 	Pt: \\/ 	1j5 

- 	(>-J 

-5 IL e 
rei)A1— 	pr).1 

r  

n 	,tru 14- 
e:-T1-ett 	e  

5 41t )j  ,, r› 

1( 	 /1 

if* 
( 4 ) 	> 1-.rI(j 

tt  q) 	 fii) (it) 	 fiK  

I31 t II-e(1 e/r7 . *Le  

, el? 	t)t — 

Y75.  ià () 7ti 

3)3 t 	5 4i-14 	5 

»trIt 

' 	 — 

• v im iJ  

et 



-86- 

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. instruction 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 -- alidirected 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 attained 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. In 

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 consulting engineers are the 

client's agents, directly representing the client's interests 



ki t)  I 4 

tita- 

a_i-h(l burevt 

11,7 -1 	îlefj; 44> fk4 
— 	4-e 
& et, t-L 1 I 	 1j 

-14 -4tg 

4-5 ie 

/RI Cr2-] 	îlji7  

• 49 ek_i 
)4 --7, 	 1217in 4_7» 

1;3 -I ile» 	n 	i -Pj 

/T 	 In • 	tUt 
44 'J L' Ji.)&e  

J4It_/L/ UrrLolà ()It -K.M 1-, 

1j() 	r) • 	z 	/.;e 1;3  

ftfil 	 [;5 



-98- 

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. 

CONCLUSION 

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 seleCtion 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 	S 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 stepâ 

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. In 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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TTIE CONTRACTING PROCEDURE AND PAYMENT FOR A CONSULTING ENCNEER 

by 

Yves Beauregard 

- Essential points in contracts (standard contract) 

- Scope 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 

- Renewal, extention, cancellation 

- Copyright, proprietary, trademarks 

- Guarantee, penalties, arbitration 

- Checklist of contract provisions 

- Special agreements 

- Cost factors 

- Advise of fees and/or charges including methods and levt 1 - 

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 be 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. In 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. mhese 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 for completior 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 1 

be alert to any appreciable changes in the character and ext 

of the work during the course of an assignment. Indeed, 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 Contract. 

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 agreement 

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 frequent 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. 

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

The amount of authority the consultant is to have vis-a-vis 

third parties should he 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 design 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. In 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 background 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 basis 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. In spite of the schedule, however, a representative 

should never be 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 regulations 

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 be 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 acts  and 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: 

(q) 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. 

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

(f f)  Handling of disagreement through arbitration procedures. 

(gg) 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; (h) direct out-of-pocket expenses; (c) overhead 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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- Employer 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. 

(c) 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 type of project or services to be rendered. The most usual 

methods of remuneration can be identified as follows: 

Cl- Per diem, plus out-of-pocket expenses. 

C2- Salary cost multiplied by a factor, plus out-of-pocket 

expenses. 

C3- Salary cost multiplied by an overhead factor, plus fee, 

plus out-of-pocket expenses. 
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C4- Unit or global lump sum. 

C5- Unit or global lump sum, plus out-of-pocket expenses. 

C6- Services at percentage of cost of construction project, 

plus out-of-pocket expenses. 

C7- Combination of these methods. 

We have already mentioned that the types of project can be 

broadly categorized as follows: 

Pl- Economic, transportation, regional development, industrial 

engineering or other pre-feasibility or feasibility studies. 

P2- Preliminary and detailed engineering study and preparation 

of plans and specifications. 

P3- Supervision of actual construction work. 

P4- Project and construction management 

P5- Airborne and miscellaneous other surveys and exploration, 

and report. 

P6- Advisory services. 

P7- Short assessment study and preparation of terms of reference. 

P8- Turnkey projects, which combine engineering and construction. 

The types of compensation applicable to the various types of 

projects can be summarized as indicated in the table below. 
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Pl 	P2 	P3 	P4 	P5 	P6 	P7 	P8  

Cl 	x 	x 	x 	x 	x 	x 

C2 	x 	x 	x 	x 	x 	x 

C3 	x 	x 	x 	x 	x 

C4 	 x 	x 	x 

C5 	 x 	x 	x 

C6 	x 	x 

In general, per diem and lump sum fees are for short-term missions 

of experts and the other types of fees are for intermediate to 

long-term projects. 

I would like now to give some details on these different methods 

of compensation. 

Cl Per diem plus out-of-pocket expenses  

The system of per diem payments is generally used for 

short-term assignments involving the personal services 

of one or several consultants. It is particularly suited 

to assignments requiring the advice of the consultant, 

the preparation of reports and investigations and activities 

for which little or no design, drafting or related services 

are required. 

This system of remuneration is commonly adopted by management 

consultants, economists and specialized consultants. 

Consulting engineers frequently charge per diem rates for 

preliminary investigations and reports. 

When such services are performed, each professional man is 

compensated for all the time he has devoted to the job, 

including travel time, which is prorated on a daily basis. 

In the case of consultants engaged for the execution of 
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projects which require continuous service for a certain 

period of time, the rates may be established on a weekly, 

monthly or annual basis. These rates vary with the 

seniority status, reputation and experience of each person 

employed. The daily rate may range from CAN $ 100 for 

technicians to $ 400 for senior experts. 

As a rule, the per diem fee covers salary and overhead 

costs as well as profit. In general, out-of-pocket expenses 

are reimbursable. 

When the scope of the project can be defined accurately, 

the contract may specify the number of working days it 

will take to complete the project, how many consultants 

are to be assigned and what the per diem rates will be. 

This is equivalent to a lump sum quotation. The per diem 

arrangement, however, provides for adjustments in payment 

if the work program is altered or extended. 

If the scope of a project cannot be defined accurately, the 

consultant sometimes estimates total fees and gives a 

bracket quotation. This means that he quotes a minimum 

and a maximum amount, on the understanding that the work - 

which will be billed on a per diem basis - will be accom-

plished within that range unless there is a change in the 

scope of the project or unforeseen circumstances arise. 

C2 	Salary cost multiplied by a factor, plus out-of-pocket expenses  

The system of salary cost multiplied by a factor and related 

systems of remuneration, which are based on costs to the 
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consultant, is applied frequently in cases when the scope 

of the work and the professional services required are more 

extensive. These may be preliminary engineering studies, 

process studies or investigations, detailed engineering, 

construction supervision, etc. Many consulting firms have 

adopted this method of charging clients. 

Fees are calculated by multiplying the fixed payroll costs - 

based on actual time spent on the project - by a given 

factor. The factor is meant to compensate the consultant 

for overheads, provide a reasonable margin for contingencies 

and cover interest on invested capital, readiness to serve 

and profit. The multiplier varies with the type and size 

of the consulting organization, as well as with the length 

and type of assignment, and is usually over 2.0. 

Under this payment system, the client may require that 

proposals be accompanied by estimates of direct salary costs 

and out-of-pocket costs, broken down into local and foreign 

currency costs. Normally, the monthly rates will vary from 

CAN $2,000 for a technicial to $6,000 for a senior expert. 

We estimate that out-of-pocket expenses will reach about 

30 per cent of total costs. 

C3 	Salary cost multiplied by an overhead factor, plus fee,  

plus out-of-pocket expenses  

This method of payment, a variant on the previous one, is 

used for the same types of projects and, in addition, more 

specifically for project and construction management. 

The cost-plus-fixed-fee contract specifies that the consul- 

tant shall be reimbursed for the direct costs of all his 

services and supplies, including salary cost, overhead and 

out-of-pocket expenses. In addition, the consultant and 

the client negotiate a fixed fee to cover contingencies, 
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interest on invested capital, readiness to serve and profit. 

For engineering projects, the fee is often a percentage 

of the estimated construction costs. 

Since the fee is fixed, the contract should provide for 

adjusting it at any time when the scope of the project, 

the time necessary for completion or the services required 

change substantially. 

In project and construction management services, an incentive 

may be built into the fee which will be tied to an upset 

price for the completion of the project. If the total cost 

is below the upset price, the fee is increased propor-

tionately and is decreased proportionately in the case 

of a cost overrun. 

This fee for construction management varies with the size 

of the project, and ranges from 3 per cent for small 

projects to 1 per cent for very large projects. 

C4 Global or unit lump sum  

Under the system of global fixed lump sum payment, the 

consultant determines a fixed amount of remuneration before 

starting a project. Consultants generally calculate the 

charges by means of one of the other systems of remuneration. 

A substantial contingency provision, however, is usually 

added to cover business risks. 

The scope of the project should be defined precisely and 

the time within which the work is to be done should be 

stated in the contract. In addtion, provision should 

be made for changes in payment if the scope of the 

assignment is fundamentally modified. 

Many clients prefer the above method of compensation because 

they want to know the cost of a project before signing a 

contract. But, from the consultant's point of view, unless 
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the scope of the assignment can be defined accurately, 

this method of payment involves a high element of risk. 

The unit lump sum price is applicable to repetitive work 

such as cartography of airborne surveys or work of this 

type, where a unit price may be established per map or 

per plan. Needless to say, the size, scale, degree of 

detail and colour scheme of the maps or plans must be 

precisely defined in the contract. 

C5 Unit or global lump sum price, plus out-of-pocket expenses  

This method is applicable to the same type of project as 

the preceding method and differs in that only the services 

are rendered on the basis of a lump sum price. The client 

absorbs the financial risk of the out-of-pocket expenses. 

C6 	Service at percentage of estimated or actual cost of  

construction, plus out-of-pocket expenses 

This system is used for compensating consulting engineers 

for the preparation of designs, drawings, specifications 

and other documents which describe the facilities to be 

constructed. Construction supervision is frequently 

billed at cost. The basic assumption here is that engi- 

neering costs vary in direct proportion to the cost of 

construction. 

Various fee schedules have been worked out which relate 

engineering costs and construction costs to certain types 

of engineering design. These schedules apply when design 

procedures and construction materials are more or less 

standardized. The fee varies with the size and type of 

the project, the difficulty of the engineering and the 

extent of the services required. Since these fee schedules 

relate specifically to construction projects within the 
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country in which the consultant is located, they must be 

adapted so as to be applicable to work done in another 

country. 

The contract should specify whether the percentage is 

based on the estimated or the actual construction costs. 

In the latter case, an alternative payment method be 

stipulated in the event the work is abandoned. 

If the fee is based on estimated construction costs, it 

may be established before beginning the final design. 

The consultant is thus not penalized for recuding costs 

through improvements in the final design. On the other 

hand, if his fee is based on "actual" construction costs, 

there is no incentive to reduce them as much as possible. 

Moreover, the contract should expressly state what is 

included and excluded from construction costs. Out-of-

pocket costs may or may not be considered as part of 

construction costs. 

Depending on the complexity and size of the project, 

detailed engineering fees may vary between 3 and 7 per cent 

of construction costs and the fee for complete supervision 

may range between 3 1/2 and 5 per cent construction costs, 

always excluding out-of-pocket expenses. 

C7 Combination of these methods  

In practice, the various methods of remuneration are 

frequently combined. For example, preliminary studies 

and preparation of an "avant-projet" can be remunerated 

on a per diem or salary cost times multiplier basis, 



g7, 	• fifr 	 If] 	M fa-  4' fit 

- Lint_ • 

-itt]jL ' kE>t1f 4i 

irt 	 e 	• A- it5 	 442  

4-  jt- 

• 

b+14-fruluiâ it >itecit rfq 44 • el 	Tyle, 

fa i4c -î-  C ;go,' JJft rIerJ 	ri -4k' 

441 	gel t )ti 	 lerJ 

' ifeY1-4-4-14.1_4(31' 	
• 

itedA•itit If • Aet-  * qp),, 	t-g 

41z 	4.__.5tr_ 	—  4j 'i,11A • 

	

4* a-410111-1-, ti4ri Y1 ,4 	-I- - 

1-7-1 	3% fij 7% 71t ;it t fi) 	• 	0 	e 

e 	iff 4-  4.k  

v;i 	M 

• 'fig "" 12 	e 	tru 412 e 	"AVANT- po  

JECT"  j e i/e1-4- Mel 	e 	- 
it 	, -131& 	e 	h 41 • 4a.xt 	- 	41 



-174- 

preparation of plans and specifications for the same 

project on a percentage basis and construction supervision 

on salary cost times multiplier basis. 

Methods of Payment  

Normally the methods of payments are based on the principle 

that the consultant does not bear the financial burden of the 

services he renders to the client. As the operation of the 

consultant consits mostly of salaries that have to be paid 

without delay, he must also be paid without delay. 

Various procedures can be adopted to satisfy this principle. 

Most commonly a payment schedule is established at the time 

of the signature of the contract and the client pays according 

to that schedule with a monthly readjustment based on the actual 

amount of work performed to that date. 

On per diem or salary cost multiplied by a factor methods, the 

consultant presents a monthly bill which serves to readjust 

the following months pre-established progress payment. 

In lump sum or percentage basis contracts, the progress payment 

shcedule is readjusted in accordance with a mutually accepted 

evaluation of the advancement of the work. 

Examples of methods of progress payments are given in the 

appendices. 

Regarding the currency in which payments are to be made, it is 

normal practice that services and foreign expenses are paid 

in the currency of the consultant's country, while the local 

out-of-pocket expenses are reimbursed in local currency. 
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I am hoping this presentation has been useful to help you 

comprehend our contractual procedures and I will be .çrery glad 

to answer to the best of my abilities any question you want 

to put forward on this subject. Thank you for your very kind 

attention. 
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THE CLIENT/CONSULTANT RELATIONSHIP 

by 

L. F. Wright 

- Responsibilities of the consultant and of the client 

- Mutual confidence and co-operation 

- Code of ethics 

- Scientific approach 

- Effective communication and frankness 

- Check of consultant's capabilities (be wary of consultants 

offering free services) 

- Guidelines for an effective client - consultant relationship 

- Evaluation of consulting engagements (include criteria) 

- Advantages of the consulting approach over the turnkey 

contracting approach 

A BASIC UNDERSTANDING OF EACH ASSOCIATES' ROLE AND 

RECOGNITION OF THEIR CAPABILITIES, TOGETHER WITH 

CAREFUL COMMUNICATION AND REASONABLE COOPERATION, 

WILL ENSURE A RELATIONSHIP WHICH IS BOTH EFFECTIVE 

AND EFFICIENT 



41-5\ À- 12.4 

)L 

) 1e 
t25'.i"P- 

I sPL] 	 < 	 kit kilL 

	 &e.1 

C,2-1 	 ( •ûtf›L 	) 

K-4.141] é7J (41 



-180- 

THE CLIENT/CONSULTANT RELATIONSHIP  

In this presentation it is assumed that the client is a 

group or organization which requires consulting engineering 

services that are available from Canada and a Canadian enginee-

ring firm has been tentatively chosen as having the best ex-

perience to provide those services. 

Let us assume that no previous work experience is available 

between the particular group and the engineering firm in 

Canada and, because of this, it is necessary to define the 

basics on which an effective relationship may be built. 

To be selected, the Canadian firm has a record of operations 

and growth over a period of many years. A sampling of its 

projects has been reviewed and checked. Its staff is competent 

and well experienced in its specialized field of activities. 

Its staff is mature and stable as evidenced by the personnel 

resumes which indicate education, experience, years of service 

and ages. Its experience is well suited to the required work 

and the resumes of staff suggested as being available (or their 

equivalent) are admirably suited to the supervision of the 

work. The firm has submitted a pre-qualification proposal fully 

covering its capabilities and it has presented an outline of 

work to be done, its procedure for carrying out the work, a 

realistic schedule of activities and a target completion date. 
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The client is satisfied that he has made a wise choice. 

For the project to be satisfactorily carried out it is equally 

essential that the engineer understand the scope of work that 

the client is responsible for and be assured that the client 

fully understands the project and can meet all of his commit-

ments. 

It is virtually unknown for the engineer to have complete and 

absolute responsibility, without checks, because this is con-

trary to human nature and would normally not be in line with 

the client's need for involvement either for control or for 

educational purposes. Because of this, client involvement 

and the relationship that permits such involvement is all 

important. 

Firstly, the consultant needs to be sure that the client fully 

understands his responsibilities and has competent capable 

staff to carry out all his commitments including: 

1. Providing information competently and on time in order to 

prevent costly delays; 

2. Making important decisions which are the client's alone 

and the delay of which would unduly delay the project; 

3. Keeping the consultant informed of any changes which affect 

the project as quickly and accurately as possible; 

4. Ensuring that he has both technical and financial personnel 

who can competently evaluate the presentations of the con-

sultant, in order to strike a balance between technical 

nicety and the reluctance which a purely financial bureau 

may hold for the capital outlay which sound engineering 

may require; 
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5. The full extent and total cost of his (the consultant's) 

involvement. 

In addition to the client responsibilities, the consultant's 

responsibilities begin with the responsibilities which must be 

assumed by any engineer and these are summarized by C. Frank 

Allan in his text "Business Law for Engineers", as follows:- 

1. Engineering Skill Required  

Where an engineer is employed in a private capacity, he 

undertakes to bring to his work the average skill of those 

engaged in a like kind of work. If he makes a specialty 

of some class of engineering, he undertakes to use the 

average skill of others who make a similar specialty in 

such class of engineering. He does not in either case 

ensure absolute accuracy unless, by custom, checks are 

possible and in regular use which will allow absolute 

accuracy to be secured. 

2. What Service is Guaranteed  

The engineer guarantees: 

a) Reasonable learning, skill and experience, 

b) The use of proper care and diligence, 

c) The application of his best judgement, 

d) Absolute honesty, 

3. What an Engineer may Attempt  

An engineer who never attempts work which he has not already 

demonstrated his ability to carry out is of little use in 

the world. Where the result of failure is likely to prove 

serious and the probability of success definitely doubtful, 
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the engineer should decline the service unless the necessity 

seem imperative with no better alternative apparently available. 

In general, the consultant's responsibility to his client, 

however, may be summarized as the responsibility to act for 

his client, in all his dealings, as an agent who is conti-

nuously aware of and who attempts to safeguard his client's 

interests, providing those interests are not in contradiction 

to his code of professional ethics. 

It should, however, be remembered that it is impossible for 

an engineer or a client to be completely dispassionate or 

wholly unbiased in all their dealings. It is for this reason 

that no working agreement whould be attempted without as com-

plete a contract as may be conceived being first reviewed, 

discussed and accepted by . both parties. rairness and the 

ability to exchange priorities and objectives at this critical 

stage is essential to the establishment of the co-operation 

which is imperative in the successful progress of engineering 

projects. Mutual confidence germinates at this stage and 

grows if each party attempts co-operation throughout the life 

of the project. The client's confidence grows as he becomes 

aware of the consultant's desire to perform for him and to 

offer him fair and expert advice when it is needed. The con- 

sultant's confidence in his client is dependent on his willing-

ness to fulfill his responsibilities promptly. It cannot be 

overemphasized that full understanding of the consultant's 

role is absolutely essential to the client and a reciprocal 

understanding of the client's requirements is likewise essential 

to the engineer. A misunderstanding on either side can produce 

many complications and inefficiencies in the eventual proceedings. 
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Any engineering company resigtered as a consultant has nor-

mally accepted a code of ethics which has been developed for 

engineers as being relevant to the engineering profession. 

The morals and conduct that they define do no vary appreciably 

from one engineering fraternity to another and they basically' 

define four relationships. These relationships are the duty 

of an engineer to: 

1. His profession 

2. The public 

3. His fellow professionals 

4. His employer or client 

The first duty represents an attempt by engineers to maintain 

and optimize the usefulness of that profession by encouraging 

self-development and the development of other engineers by 

free interchange of information. 

The duty to the public is a moral one which is based on social 

consciousness and an engineer's responsibility to his community, 
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state or country. In this respect, responsibility is assumed 

for the life and health of the public and employees who may 

be affected by his work and consequently care is taken not 

to misinform. Unfair, untrue or exaggerated statements can 

do much to irreparably damage both social and national develop-

ment and the employer's or client's interests. 

The standards of relationship between engineers and enginee-

ring companies are designed to maintain the standards of per-

formance of the profession and restrict professional irres-

ponsibility. In this respect, public criticism of another's 

work and the reduction of normal fees to obtain unfair advantage 

are actively discouraged and the proper allocation of credit 

and the policing of unethical practice is an individual res-

ponsibility. When these facets of an engineer's ethics have 

been defined his relationship with a client may be discussed. 

Since these are important and, in fact, are the basis for 

the entire relationship, they are presented here. 

The first five clauses are related to the obligations which 

the engineer or consultant has in order to maintain responsi-

bilities to his client alone and define the singularity of 

loyalty that is essential for satisfactory relationships. 

They are: 

1. The engineer will act in professional matters for each 

client or employer as a faithful agent or trustee. 

2. He will act with fairness and justice betwen his client or 

employer and the contractor when dealing with contracts. 

3. He will make his status clear to his client or employer 

before undertaking an engagement if he may be called upon 

to decide on the use of inventions, apparatus or any other 

thing in which he may have a financial interest. 

4. He will not accept compensation, financial or otherwise, 
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from more than one interested party for the same service, or 

for services pertaining to the same work, without the consent 

of all parties. 

5. He will promptly disclose to his client or employer any 

interest in a business which may compete with or affect the 

business of his client or employer. He will not allow an 

interest in any business to affect his decision regarding 

engineering work for which he is employed or which he may 

be called upon to perform. 

The consultant must recognize his responsibility to adequately 

supply his specialized knowledge to the relationship and, where 

his knowledge is lacking, must freely acknowledge his short-

comings in this respect so that more relevant input may be 

obtained from other persons. These responsibilities are: 

6. He will guard against conditions that are dangerous or 

threatening to life, limb or property on work for which he is 

responsible or, if he is not responsible, will promptly call 

such conditions to the attention of those who are responsible. 

7. He will present clearly the consequences to be expected 

from deviations proposed if his engineering judgement is 

overruled by nontechnical authority in cases where he is 

responsible for the technical adequacy of engineering work. 

8. He will engage, or advise his client or employer to engage 

and he will co-operate with, other experts and specialists 

whenever the client's or employer's interests are best served 

by such service. 

Finally, his absolute honesty and straightforwardness is a 

definite requisite: 
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9. He will disclose no information concerning the business 

affairs or technical processes of clients or employers without 

their consent. 

10. He will not accept commissions or allowances, directly or 

indirectly, from contractors or other parties dealing with his 

client or employer in connection with work for which he is 

responsible. 

11. He will not be financially interested in the bids as or 

of a contractor on competitive work for which he is employed 

as an engineer unless he has the consent of his client or 

employer. 

While the above list is long, its content may be accurately 

summarized as integrity, honesty and fidelity. It has been 

suggested that while a consultant has a clearly defined code, 

this is not true for a client and that its composition would 

be extremely valuable to the development of satisfactory rela-

tionships. The suggestions are itemized as follows: 

1. The client will select engineers on the basis of merit in 

accordance with accepted practices. 

2. The client will pay adequate and equitable fees to the 

consulting engineer for his services. 

3. The client will accept the consulting engineer as a pro-

fessional advisor and extend to him the respect and confidence 

warranted in such a relationship. 

4. The client will accept responsibility for the consequences 

to be expected from proposed deviations from the consulting 
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engineer's recommendations. 

5. The client will promptly furnish the consulting engineer 

the information and data that he requires and will promptly 

review and approve the information and recommendations sub-

mitted by the consulting engineer. 

6. The client will give credit to the consulting engineer 

for his part in the engineering work. 

7. The client will respect the consulting engineer's position 

with respect to contractors and material suppliers on cons-

truction work and will not bypass him by going directly to 

the contractor. 

If this code is accepted, then it is possible to summarize 

it, also in three words - honesty, integrity and support. It 

will be noted that honesty and integrity occur in both summaries 

and nothing can contribute more to effective relationships. 

As well as the consultant, it is normal for the client to 

have a technical background. This background and training 

are considerable assets in developing the client/consultant 

relationship since they allows for the precise, accurate 

transfer of information throughout the life of the project 

and orderly planning which is vital to development of the 

project. At critical stages throughout the association, 

probably at the start and at the completion of each major 
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step in the project, a review, however informal, should be 

made by each associate of methods used for the exchange of 

information. The consultant must be absolutely sure that 

his client is well informed and, probably what is more im-

portant, that the information he is given is properly inter-

preted. In this respect, techniques developed for use in 

technical management are invaluable whenever they may be used. 

Critical path methods, linear programming, cost and profitabi-

lity presentations and regular progress reports should be 

prepared in preference to hastily scribbled memoranda or a 

hostof letters. They may be filed and retrieved easily, 

are conveniently circulated for discussion and do much to 

ensure efficient and accurate exchange of information. The 

client should, at all times, request any information that he 

feels is lacking or any supplementary information that is 

necessary for more complete understanding. It often happens 

that a client may not have been subject to the workings of 

a formal engineering system before and, in fact, many clients 

who are producers employ engineers on their staff who have 

specialized in the solution of production problems but have 

not previously been involved in evaluation or construction. 

In this case the consultant must Le aware of this and must 

make every effort to provide the client with the opportunity 

to learn procedures. Recent industrial history in South America 

is illustrating the importance of this approach. For many 

years, the very important mining industry of those countries 

has been developed by foreign technology with little or no 

involvement of the personnel of the countries with the result 

that a technology gap has been created. In order, however, 
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that a consultant mav fulfil these obligations, the client 

should attempt to inform him of his previous non-involvement 

with this aspect of the industry. If the reverse is true and 

the client has considerable experience in the work that the 

consultant must do, it is also important that the consultant 

is made aware of this and, at a very early stage, guidelines 

must be provided whereby the client's involvement in enginee-

ring recommendations is established. The consultant has a 

very strong obligation to attempt the implementation of his 

recommendations where he feels that the possible consequences 

of their rejection are sufficiently serious. In these cases 

the authority of the client must be sought from the beginning 

of the association. In this way the consultant may best fulfil 

his responsibilities. 

When first the potential retainer of a consultant attempts to 

evaluate the qualification of the companies offering services, 

it is necessary for him to approach the selection methodically. 

He should initially define in his mind the scope of work that 

is required of the consultant. This will identify the disci- 

pline involved and will, of course, narrow the field considerably. 

The next stage of enquiry is to ascertain, through experience 

or enquiry, the names of those consulting engineers who have 

suitable qualifications. It is necessary to remember in this 

respect that, as well as specialities, consulting engineers 

vary in the scope of their work. Some are prepared and equipped 

to accept smaller assignments while others would be too large 

to offer an economic service for smaller projects. It is also 

true that some consultants are experienced in foreign work 

while others may only court domestic involvement. All these 

factors must be considered, after which a short list of possi- 
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bilities will exist. It is at this point that the individual 

capabilities of each consultant must be closely examined. 

Previous and recent clients of each potential consultant 

should be contacted to determine the performance of the 

consultant. If necessary, inspection of the consultant's 

completed engineering projects by technical personnel would 

be valuable and would assist in further reducing the list. 

The results of many consulting involvements are difficult to 

assess - feasibility reports for example, are often confidential 

and may not be viewed by a third party. It is also difficult 

to assess the accuracy of the content. For these evaluations 

it is necessary to interview the consulting engineers being 

considered and invite a proposal and personnel resumes. An 

accurate perspective of integrity and experience must then be 

attempted before full selection may be made. 

The proposal should include an outline of the studies of work 

that the consultant would undertake, if selected, and the cost 

to the client. The client should investigate and justify, as 

far as possible, the work in terms of the activities involved 

and the time to be spent on each. If he has no experience in 

thià type of evaluation, he might well be advised to seek the 

assistance of an impartial consultant, should the project be 
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sufficiently important to justify it. After selection, the 

progress of the project should be evaluated periodically and 

compared to projected performance and costs. 

An important evaluation is that which should be performed by 

the consultant before submitting his proposal. He should be 

completely aware of the scope of his involvement. Underesti-

mating the extent of the work with the resultant errors in 

cost estimating can severely strain relationships in later 

stages. It is the responsibility, therefore, of the client 

to be extremely precise and complete in the information that 

he supplies regarding the project scope. 

There are, in general, two types of relationships for which 

a client may retain the services of an engineer. Each involves 

a different service and different responsibilities on the part 

of the engineer. In the discussion so far, the consulting 

approach has been considered in which the engineer acts as 

the client's advisor and, in good faith, as his agent or 

trustee. Since his first responsibility is to the client, 

there are generally considerable advantages to be had in ob-

taining a service which is as free from bias and which is as 

committed to economic and efficient execution as may be. 

The alternative approach, a turnkey contract, is a contract 

in which the engineer covenants to deliver a producing or 

manufacturing plant which is designed, constructed and brought 

to production for a fixed sum, with little or no client input. 

There are some advantages to this seemingly attractive propo- 
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sition and some very definite disadvantages. It is obvious that 

if a consultant engineer were commissioned, for instance, to 

design and build one car then the cost would be very high. 

A car is, however, on a turnkey basis and the engineering 

costs are well distributed over many identical units so that 

engineering costs are negligible. The same principles apply 

to producing plants which are basically identical, and some 

chemical plants fall into this category. Ammonia or liquid 

air plants may often be purchased to advantage in this way. 

In the majority of cases, however, plants are designed and 

constructed for an unique set of circumstances or may even 

be the only plant using a specific process. In these ins- 

tances there are distinct disadvantages to the contracting 
1" 

on this basis. It is evident that in a turnkey contract 

the engineer is accepting the risk of construction and, because 

of this, final costs are generally higher. It is also un-

realistic, because of the now diverse nature of his interests, 

to expect an engineer who is allied with a contractor to 

maintain an objective professional viewpoint towards the owner's 

interests despite normally irreproachable ethical standards. 

If the client's preference or local customs are such that, 

in fact, a turnkey contract is necessary, initial discussion 

between consultant and contractor must ensure that it is 

understood that the engineer will be guided by the principle 

of good engineering practice and professional ethics and that 

his responsibilities to the client will remain unchanged. It 

is, however, normal in some countries to retain consultants 

on the conviction that, as a company agent, the engineer can 

perform more effectively and if the turnkey contract is 

finally chosen it is often considered to be valuable to retain 

a consultant to act in the capacity of company agent and 
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supervisor of the project. 

In summary, a satisfactory relationship between a client and 

his consultant is one which will involve much care in its 

establishment. A consultant must be aware that his client 

has unique requirements and that he may be unfamiliar with 

the procedures that are required. As well as being a specialist 

in his particular discipline, the consultant is also a spe-

cialist in his branch of that discipline which is consulting 

engineering; as such his is the responsibility for ensuring 

that his experience in the cultivation of such a relationship 

is used. A tolerant and patient approach and the realization 

on the part of the client that the consulting engineer is 

himself an entrepreneur who takes the risks of his own business 

enterprise and assumes the responsibility for his often con-

siderable office staff, will undoubtedly provide a sound 

basis for that relationship. 
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INTEGRATED CONSULTING SERVICES 

(PROJECT MANAGEMENT) 

by 

R. A. Pillman 

- Advantages of project management concept 

- Economic services (economic planning, forecasting, etc.) 

- Feasibility studies (preliminary design and estimates) 

- Engineering development and design and preparation of tender 

documents 

- Evaluation of bids and recommendations 

- Procurement and supervision of equipment manufacturers 

- Supervision of civil engineering construction 

- Equipment erection and connection, start-up and commissioning 

- Operation and maintenance manuals 

- Training of staff (superintendent, foreman and operators) 

- Training programs 
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PROJECT MANAGEMENT 

Project management is the term often used to describe inte-

grated services provided for a project. 

Under this definition the extension of consulting engineering 

services to include all possible such services constitutes 

project management. This definition is widely used, but it 

is neither correct nor adequate. 

Project management is, in essence, a philosophy and a method 

of controlling a project. It may well encompass a complete 

list of services but these do not constitute project management. 

It is the philosophy and the method of control that makes 

project management stand out as a significant management 

system, a very successful management system. 

Project management is best approached by considering first 

other systems that are used to manage projects and different-

iating among them in the contexts of objectives of the parti-

cipants and the types of projects that are being managed. 

Therefore, this paper is presented in two parts. Part A 

deals with the various management systems and their applica-

tion; Part B with project management, its philosophy and 

methods. 

PART A 

MANAGEMENT SYSTEMS  

I. Types of Projects 

It is useful to start by identifying the types of 
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projects that we are considering and placing them in 

categories. 

The first category I would identify as the PUBLIC WORKS 

AND UTILITIES category. In this I would place, among 

others: 

Highways 
Rapid transit 
Airports 
Hydro-electric generating stations 
Thermal electrical generating stations 
Railways 
Telecommunications 

The second category I would call the LARGE or HEAVY 

INDUSTRY category. This would include: 

Steel mills 
Metal smelters and refineries 
Oil refineries 
Petrochemical plants 
Chemical plants 
Pulp and paper mills 

There is also a third category, I would call the SMALL 

AND MEDIUM INDUSTRY category. This would include: 

Most secondary industry 
Automobile assembly plants 
Some electronics plants 
Appliance manufacturing 
Food processing, and so on 
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Projects in each category have characteristics which 

tend to be common with the category. 

The Public Works and Utilities Projects: 

a) Are usually, although not always, state owned by 

some level of government, federal, provincial or 

municipal. 

h) Are often large in terms of capital cost, that is, 

$50 million or more up to $1 to $2 billion. 

c) Contain a large proportion of civil works, that is, 

excavation work, concrete structures, etc. -- work 

that involves much local cost in contrast to manu-

factured equipment or shop fabricated structures 

that require large and often sophisticated manu-

facturing facilities for their production. This is 

not to say that these "equipment" portions are 

insignificant -- quite the contrary, they are often 

as large as the projects themselves -- but only that 

the civil works are even larger in proportion. 

d) Require implementation periods, that is, period for 

design, procurement and construction that are 

measured in years, usually two or more, sometimes 

six, eight even 10 years. 

The Large or Heavy Industry Projects: 



e lit 3-- F 

n 

yi)le 	It I.) 	!-q  74- 	tà_è 

/À• 

	

Î-L2m_ 4_1; 	à5 • 47 *.,/ZZLel- 

tit 	: 	• 21": 	11,Ue-t - 

b.it 	 •  

c.  

1 	e iitve f;T 	iàrk ‘v) 
5 _Lit • 

e•. 	fl5 r 11'- 	t 	r k 

Jj  11% -D, 	eAt 

	

.frt t 	a* 	• eit ,g-1 • 

- 	-1à2ft'2 ‘1/ 	itt • 	fit 	IZ2 

A 27-- 	- n 	L i7/7-  

e_14 



-218- 

a) Involve capital investments measured in tens and 

hundreds of millions. 

h) Are usually privately owned (except in socialist 

countries). 

c) Often require proprietory process and other special 

know how. 

The Small and Medium Category Projects: 

Have characteristics similar to the large and heavy 

industry projects. 

II. Contracting Approaches 

Let us consider the various contracting approaches: 

PROJECT MANAGEMENT, PRIME CONTRACTING, TURNKEY, and 

see how they differ from each other and from TRADITIONAL 

PRACTICE? 

Traditional Practice I would define as the one practised 

by many public works and utility departments, such as 

electric power departments, and by many industries in 

designing, equipping and constructing facilities for their 

purposes. Typically, the owner instructs his employee 

engineers or retains consultants to prepare designs and 

specifications and then construction drawings for the 

project. Bids are solicited for various items of equipment 

to be installed and a little later bids are solicited for 

the general contract, which covers installation of equip-

ment and construction of civil works, the provision of 

access roads, the excavation, the supply and placing of 

concrete and the erection of structures. On complex 
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projects it is common for the general contractor to sub-

contract some of the work, often much of it, to specialized 

contractors. 

The role of the engineer, be he an employee of the owner 

or a consulting engineer, is to prepare economical designs 

and then to act as policeman over the general contractor 

with the object of ensuring adherence to specifications, 

guarding against poor materials and workmanship. Construc-

tion procedures, and techniques, however, are left almost 

entirely to the contractor -- a contractor whose objective 

is to make a profit; a contractor who had a few weeks at 

most to plan his work before submitting his bid; a con-

tractor who is experienced in construction techniques, but 

who was not consulted about these techniques by the engineer 

when he prepared the designs. 

Only after being awarded the contract does the contractor 

have a chance to do solid planning of his work and naturally 

he will do it for his own benefit. He has already agreed 

to the prices he will be paid by the owner. Now is his 

chance to improve on his procedures, perhaps save on time, 

but above all hold on to the contingencies he included 

in his bid and transfer these to the profit column. 

Project Management is a philosophy and system which was 

developed in recent years with the purpose of overcoming 

the disadvantage of traditional practice. Too many case 

histories of projects out of control, projects with large 

cost overruns, exist to attest to the ineffectiveness of 

traditional practice. The owner cannot help but be unhappy 

at the financial result. And, of course, where the 
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owner has been tough there have been bankrupt contractors, 

lots of them. 

Under the project management procedures, as applied 

generally to large projects, the owner acquires or retains 

a project management tean that is experienced in manage-

ment of engineering, in cost estimating, in construction 

planning, in procurement, in control systems, in financial 

planning, in all aspects of major projects. This team 

begins its work early, well before any contracts are sent 

out to bid, makes detailed comparative studies of alter-

native construction techniques and selects the most 

appropriate. It then cuts the project up into contract 

packages that are controllable and most appropriate 

(this is a major planning study in itself). 

Each contract package has its budget established (again 

a major exercise). Only at this point is detailed 

engineering commenced. And engineering is not permitted 

to be a law unto itself, a work of genius, a work not to 

be questioned. Estimators re-estimate each contract 

package as detailed designs proceed and designs that 

result in costs higher than budget are sent back for 

another approach. 

Contractors for the contract packages are usually care-

fully pre-qualified. Contract content scope is carefully 

planned so that it is clean and straight forward and 

within the experience of well-established specialized 

contractors. Every effort is made to remove uncertainties 

Alb 
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and risk and thus obviate the need for bidders to include 

large contingencies to cover these risks. 

That is a bare sketch. There is, of course, a great deal 

of technique as well as more to the philosophy of the 

system. 

Prime Contracting. Usage varies but in our context 

prime contracting, as the name implies, refers to the 

practice whereby a contractor assumes responsibility 

for all, or at least most, of the elements of a project. 

He may thus have included in his contract not only all 

work of a general contractor, but also the procurement 

and installation of manufactured equipment and sometimes 

even the detailed design. Contractual arrangements can 

vary all the way from cost plus to firm lump sum. 

Turnkey. Again usage varies. What is usually meant 

by turnkey is the practice of including under single 

contract responsibility, the design, procurement and 

construction of all elements of a project including 

start-up and initial operation. When the project is 

finished and operating the key is turned over to the 

owner. Hence the term. Commonly, payment would be 

on a lump sum basis, but many variations are possible. 

The terms turnkey and design and construct are usually 

considered to be synonymous. 

There are many variations in content and actual arrange- 
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ments in what appears on the outside as turnkey contract. 

It may, for example, consist only of supply of design and 

supply of equipment under a single contract, leaving out 

even that large element of construction at the site. This 

might be done, for instance, on a project undertaken for a 

socialist country which normally prefers to attend to all 

local aspects with its own forces, drawing on the foreign 

contractor only for some supervision of equipment instal- 

lation. This is hardly a trunkey contract in the full sense, 

but it is common for contractors who are known as turnkey 

contractors to undertake such a contract. 

III. Application of the Contracting Approaches 

Now that we have definitions I would like to discuss 

the application of the various contracting approaches -- 

when to use which and why. 

First a work about risk taking. An owner who is experienced 

in creating projects and really knows what he is about, 

in most circumstances plans to achieve his project goals 

at a pre-determined economic cost. He should not be 

striving for the lowest possible cost. Completion on 

time and reliability should be more important to him than 

the ultimate in savings on purchase price. 

The wise owner knows also that if there are unknowns in 

his projects, such as uncertainty about what is under the 

ground, what the shovel will turn up when it starts digging, 
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uncertainty about labour supply, uncertainty about taxes, 

any number of factors that could increase costs, that he 

the owner is the one that should take this responsibility. 

For as soon as he delegates risk taking to someone else 

such as a contractor he realizes that the contractor must 

cover the risk in his bid price in the form of a contingency 

and that once that contingency is in the price the owner 

pays for the risk whether or not it actuallymaterialises 

as a cost to the contractor. 

All owners should be so wise and experienced. This is 

not the way it always is. Owners, like everyone else, are 

prone to human frailties. They like to get something for 

nothing, to feel they have got a bargain when they may have 

actually paid more than necessary. 

Now as to application of the CONTRACTING APPROACHES: 

Traditional practice is fine for straightforward projects 

and for projects where the control of cost and schedule 

are not of prime importance. 

Project management finds its greatest application in large, 

complex projects, especially those of the PUBLIC WORKS AND 

UTILITIES category. These projects usually contain a 

large amount of civil works, involve considerable uncertainty 

and extend over a number of years. The project management 

approach permits the owner to retain flexibility and control 

at the same time to the extent he desires. 

Project management applies equally well to the LARGE AND 

HEAVY INDUSTRY projects and is used extensively in this 

category. 



-e)t  
. 	 lb .zt"l(,e"M 	‘) 	- 14, ) 

)4Ç ei 14 • ) !;)t,f- 	 A -ÉJ (lj  5,1ç 

)1 ui 4 	i.-57 	• 

,  	1/3 JJLr&  

itj 	eç(  
--I 91 it 13e à 5 	1.1.1 

4, tr‘l , 1,* 	 Ir«; 	— 41-tp iL 

iy) f  ev 	, 1 -11_  

tiF J 

)r£ 	 tOEJ 

	

ft 	• --71L-' 	 ffl 1/  lee) 	1i) 

	 4,e à5 	 e 	_&)ti )3 1 t J\ 

' 	 E-k /4 	/4'7 l'f) -3, 	e • 	);rir& 

it - 	e.J  t 7r-1 	-t- 	if • II 	Li) 

I 	i- 1;JL i 

e îlj 4,, • „I 2k eLti,   i-t 	If) 



-230- 

Prime contracting applies best to projects on which most 

of the work can be done by the prime contractor himself, 

for example, highways projects. 

Turnkey finds its best application in large and heavy 

industry projects, such as chemical plants, which usually 

involve some proprietory process and other special knowhow; 

which contain a high proportion of manufactured equipment; 

and which can be constructed in a period short enough to 

enable both manufacturing and labour costs to be predicted 

with reasonable certainty, such as, say, two years or so. 

Remember that to protect himself the contractor must assume 

the worst and that the owner pays whether or not the worst 

transpires. 

In its simplest form a turnkey project would be called for 

on a basis of a performance specification, that is, a 

simple statement of the product to be produced, the output 

or quantity of product required to be produced, and the 

date when the plant must be in commercial production. The 

turnkey contractor would be free to select and bid on 

whatever process he considered most appropriate and would 

design the plant around that process, using whatever types 

of material and construction he considers most suitable 

for the purpose. The turnkey contractor would bid a firm 

lump sum price for the entire project and he may accept 

penalities for late completion and for any shortcomings 

in output. 

In a firm, lump sum turnkey arrangement, until the project 

is fully completed and turned over to the final owner, the 

turnkey contractor, in essence, acts as an interim owner. 

The only difference is that he will not have to live with 

the plant for more than a few weeks or months after it 
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goes into production. Thus he might not be interested to 

the same extent as the final owner in operating efficiency 

and longevity. Realizing this, the final owner may amplify 

the simple statement of his requirements and go to some 

length in specifying what he wants. This brings endless 

variation to the simplest form of turnkey package. 

Variations occur also in commercial terms, including those 

of terms of payment ( only a portion may be fixed price ), 

etc. 

IV. What Does it Take to be a Project Manager, 

a Prime Contractor, a Turnkey Contractor? 

Project Manager 

To be a project manager one must have a management team 

experienced in managing engineering, procurement and 

construction (and some times also financing). One should 

also have the capability to undertake, with one's own 

forces, many of the activities being managed so that, if 

any contractor shows indications of failing and thus 

jeopardizing the project, the project manager can step in 

and take over. 

Thorough understanding of all functions being managed is, 

of couse, a necessity. Capabilities required for risk 

taking are slightly greater than for traditional consulting 

engineering assignments but the project manager remains 

the agent of the owner. He gets a professional fee above 

his actual costs. Usually, this is a fized fee so that he 

is not subject to a negative incentive and has no interests 

of his own to contend with that would divert him from doing 

the best possible job for the owner. 

The main characteristics of a project management organisa-

tion is a thorough planning approach to the entire project. 
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Prime Contractor 

A prime contractor must also have a comprehensive management 

team. In addition he must have personnel to carry out the 

construction, equipment necessary for the construction and 

financial resources to carry him through until payments 

meet costs and to absorb any losses that he may incur 

on the contract. 

The main characteristics of a prime contractor are experience 

and capability in carrying out work involved in the project 

and ability to evaluate and take the risks placed upon him 

by the contract. 

Turnkey Contractor 

A turnkey contractor must have the combined capabilities 

of a project manager and a prime contractor, plus the 

financial resources to carry the bidding costs, which on 

a firm lump sum project can run to 1 per cent to 2 per cent 

of capital cost, i.e. on a $100 million project bidding 

costs would run to 81 to $2 million. He must also either 

possess or have access to proprietory and other process 

know-how as may be required for bidding, designing and 

constructing the project. 

PART B 

PROJECT MANAGEMENT 

Project management has been evolved, particularly in the last 

15 years, to overcome the major weaknesses of the alternative 

means of managing projects. Essentially, the manager is 

appointed as soon as the project has been conceived and 

evaluated. His first duty is to confirm the cost of the 

project and to recommend the schedule of its development. 

Thereafter, he can assist the owner in the establishment of 

the financing of the project, or he can even undertake organi-

sation of this on behalf of the owner. Upon commitment to 
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proceed with the project, he is responsible for the control of 

detailed engineering, establishment of the contract packages 

for procurement and for management and supervision of the 

construction and assurance of quality. He makes provision 

also for escalation, contingency and insurance. In all these 

matters he acts on behalf of the owner. 

Benefits of Project Management  

The benefits may best be seen against the weaknesses of the 

alternatives. In traditional practice, detailed construction 

planning is frequently done too late and in insufficient 

detail and the construction viewpoint is probably inadequately 

introduced in the design progression. The constructed cost is 

not always appropriately factored into the design. The 

designers may seek quality and a degree of safety beyond the 

real requirements of value. Once designs are completed, it 

is difficult to make savings. 

In turnkey practice, the contractor's aim is the maximization 

of his own profit and the owner has, in fact, reduced his 

responsibility and authority and thus ability to make interim 

decisions. As previously stated, the resultant quality of the 

completed project is not necessarily optimal in terms of 

operation and maintenance costs. 

In the single contract approach, there are indeterminant risks 
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which become fodder for costly claims. 

Project management adopts as its philosophy the control of 

risk in cost, schedule and ultimate operating performance. 

It does not necessarily seek to achieve the development of 

the project at minimum cost, but rather to ensure that 

decisions are made within an overall cost framework. 

Planning is done in detail from the end of the concept stage, 

and strong budgetary, quality and schedule controls are 

established. These become firm before the project is committed 

to the major costs of detailed design, procurement and cons-

truction. Throughout the development period, the owner has 

continuous access to information and involvement in approval. 

His decisions, of course, must be within the framework of 

costs, quality and schedule established for the project. 

The schedule, in fact, includes distinct periods of time in 

which he makes individual decisions. Where owners organiza-

tions are often complex, the discipline of timed decisions 

often tends to simplify the owner's own operations. 

The formation of a proper plan, schedule and budget before 

major cost commitment is, in any case, conductive to good 

financing and insurance terms and allows a detailed financial 

plan to be made. Fund allocation can then become quite precise. 

By deliberately keeping responsibility for, and control of, 

risk in his own grasp, the owner does not pay for risk taking 

by others and does not over-invest in risk protection. 

The objectives of the manager are entirely those of the owner. 

It is up to the manager to bring to bear on any given problem 
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all the skills and experience necessary to solve the problem 

in an economic way. It is, in fact, his duty to do so before 

the problem develops. 

Finally, the owner retains control through the manager through-

out the development of the project. 

Project Management - Objectives  

In simple terms, the primary and vital objective of project 

management are to complete the project within the scheduled 

time and for the predetermined budget cost. 

Other objectives may also be set but these will require to 

be put in non-conflicting order and they will be secondary 

in importance. 

Project Management - Basic Techniques  

When the objectives have been established and adopted, a 

master plan is developed to reach the objectives. The 

master plan must include all significant operations, allow 

appropriate times for all activities and approvals and 

establish work packages in competitive and controllable 

units. Real control is based upon the early removal of 

risk, in terms of both time and cost and the deliberate 

maintenance of freedom of choice within the plan. 

As discussed above, the essential difference between the 

project management concept and other styles of management 

is that planning is done early and thoroughly and is con-

trolled exclusively to the interest of the owner. In no 
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case are foreseen problems left for later resolution or for 

resolution by others. Within the overall plan, there is 

freedom to change but change is only made from an adopted 

solution to an alternative solution if there is a clear 

benefit. 

Method of Contracting  

In formulating the master plan, the work is broken down into 

elements, or packages, which are normal to the practice of 

the various industries, notably the contracting industries. 

The packages are planned to be free from interface problems 

such as potential interference in other operations, or 

impeded access, and they are arranged in terms of capital 

worth to provide good competition in bidding on a national 

or international basis. It is possible, as part of cost 

control technique, to provide packages which are composed of 

smaller elements that can be bid in total by large contractors 

while, at the same time, smaller elements are being bid by 

smaller contractors. This tends to keep prices of large 

contractors near the lower overhead price levels of small 

contractors. Other techniques, such as the introduction of 

pilot contracts, can be adopted to establish deliberately the 

price levels for work of a particular character. 

In the establishment of packages for international work, 

particular attention should be given to making optimum use 

of financing sources for both construction and procurement 
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contracts. It is often desirable to avoid the risk of being 

tied to one particular currency where fluctuation would be to 

the serious disadvantage of the project. 

Having too few contracts often tends to diminish the amount 

of competition and to exclude real participation by local 

contractors. A balance should be maintained in the sizes of 

the various contract packages to retain an adequate amount 

of competition without creating too many potential interface 

risks. 

Generally, having contracts of relatively short duration 

permits the continuous assessment of market conditions and 

appropriate adjustment within the master plan to achieve the 

best results. 

Project Manager's Role and Functions  

As previously stated, the project manager's objectives are 

identical to those of the owner and, indeed, he acts 

exclusively on the owner's behalf. 

His role is distinct from that of a consulting engineer and 

his overriding responsibility is to develop and accomplish 

the project plan within time and at budgeted cost. Generally, 

the manager retains the services of consulting engineers to 

secure good design on behalf of the owner, and he should not 

impose conditions which do not permit a consulting engineer 

to fulfill his obligations as to safety and performance. On 
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the other hand, these criteria must be achieved within the 

framework of time and costs to completion. It is also usual 

to report the status of commitment. Adverse trends are high-

lighted to permit early corrective action. Cost forecasting 

includes monitoring of engineering concepts and designs in the 

development stage and extrapolation of construction costs based 

upon these concepts and designs. 

The project manager will carefully analyse all requests for 

changes in scope within the project in consultation with the 

owner and, upon receiving the owner's approval will make 

appropriate modifications to all areas affected. Generally, 

only those changes in scope which are directly beneficial to 

the owner are adopted. 

Elements to be Managed  

Irrespective of management organization adopted, the elements 

to be managed are: Engineering, Cost Estimating, Financing, 

Procurement, Construction, Setting up Operations, Commissioning. 

Engineering: 

Under project management, engineering remains one of the 

primary elements to be managed. Its most important roles 

are in concept and design and in the exercise of responsi-

bility in matters of public safety, selection of materials, 

and operational needs. 
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In the development of concept, the engineer must consider 

the objectives and requirements of the owner and, having 

reviewed the topography, geology and available resources 

at site, prepare a physical layout which will establish 

major dimensions, types of equipment and operating charac-

teristics. This layout is optimized according to the cost 

and value information available to the engineer. 

The project general manager and other managers review the 

concept developed by the engineer and develop the master 

plan and final budget. 

Upon approval of the master plan and budget, design engineer-

ing can proceed. This pahse of work includes the preparation 

of the detailed designs, technical specifications and draw-

ings required for ordering equipment and materials and for 

the award of construction contracts. It is important that 

the work is organized in direct relation to the finite 

contract packages which form the elements of the master plan, 

i.e. control of schedule and cost are done throughout on a 

contract package basis. 

It is a sound philosophy to provide the contractor with the 

maximum amount of information possible, so that he mav price 

work fairly. 

For all packages, a detailed construction method and schedule 

are pre-determined. The contractor may however propose an 

alternative, provided he can show that his solution is of 

benefit to the owner. The engineer must be able to respond 

to obtain the benefit on the owner's behalf. 
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Cost Estimating, Budgeting 
and Forecasting: 

Recognizing that the engineer is primarily a creator of 

concepts and designs and that he can have a strong pro-

prietory interest in his design, it is essential that his 

work be reviewed by people skilled in cost estimating and 

construction technology. 

Under project management procedure, cost estimating is 

first used to establish the budget. Thereafter, at various 

stages during development of designs and prior to calling 

for construction and supply bids, further estimating is 

undertaken by the estimating group which reports directly 

to the general manager. The group consists of engineers 

and technicians who are highly experienced in construction 

planning and in construction and have specialized in cost 

estimating. They look upon the facility to be constructed 

in the same way that a contractor would in evaluating a job 

and they use similar thorough estimating procedures. 

The work of the estimating group is also used during the 

various stages of design development to guide the designers 

and thus achieve for the owner and economical and controlled 

solution. 

Cost forecasting is also used during the construction stage 

to predict trouble spots and to permit action to be taken to 

avoid overrun in cost. 

Finance: 

The financial elements to be managed are as follows: 

- Review of overall financing requirements. 
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- Preparation of a financial plan, taking into consideration 
time phasing of expenditures and cost of raising and 
servicing funds to be borrowed to meet these expenditures. 

- Optimization of the financial plan, with respect to both 
costs and risks, and the integration of the financial 
plan into the project master plan. 

- Prenegotiation of terms of export financing with export 
credit authorities and other tied financing. 

- Continuing review of currency risk situations. 

- Establishment of insurance policies for the project. 

- Participation in review of bids and especially of the 
financial terms and conditions included therein. 

- Establishment of the operating cost budget. 

- Establishment and administration of the accounting 
systems for the project, including organization of 
auditing. 

- Establishment of the management information system 
covering all financial matters relating to the 
project. 

- Monitoring of all costs. 

Procurement: 

Procurement consists of the purchase, checking of quality 

and acceptance of equipment and supplies required for the 

project. It includes the solicitation of bids, the evalua-

tion thereof, the negotiation and award of contracts, the 

inspection, expediting and acceptance of the items purchased 

and the payment therefor. 

Procurement and finance are closely linked and constant 
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attention is required by the project manager to ensure that 

the full benefits or export credit and other special finance 

arrangements are achieved. 

Under project management procedures, contract packages are 

scoped (arranged) to make each package appropriate for the 

specific abilities of the various entities accepted as 

potential bidders. Scoping of contract packages is designed 

to obtain the best prices and terms for world-wide tendering. 

If desired, specific portions of work can be established for 

award to local contractors. During project execution, such 

contractors can be encouraged to increase their capabilities. 

Contract packages are also designed to eliminate or reduce 

potential interface problems between contractors, to minimize 

interface claims and to prevent overruns. 

Construction: 

As an element to be managed, construction falls into two 

important phases: construction planning and construction 

implementation and control. 

Under project management, the construction planning is given 

careful attention before the award of each construction con-

tract and, in fact, much of this work is done before fina-

lization of the project master plan. As described above, 

the work of the estimating group continues through the 

engineering design phase and the designs are continously 

monitored from a construction and cost viewpoint. This work 

can be described as value engineering and is designed to 

produce benefits in good construction methods, removal of 

areas of potential delay and assured completion dates to 

provide assured revenue. 
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Detailed planning and methodology within each contract are 

still left to the contractor and, as stated above, a 

contractor can propose alternatives at the time of bidding 

provided he can show that they are of benefit to the owner. 

In all cases, a contractor is required to produce his final 

methods and schedule of construction within a limited time 

after the statement of intent to award contract. 

During the construction implementation stage, the work of 

the contractors is stringently monitored to ensure their 

adherence to schedule and quality standards. The role of 

the project manager in the construction pahse is to require 

the contractors to meet their schedules and the standards 

of quality established for the project. 

Assistance  in Setting Up Operating Groups: 

In cases where the owner does not have previous experience 

in operating particular facilities, the project manager can 

undertake to set up or assist in setting up an operating 

department. 

Operating requirements are intimately involved with the 

design of the various systems. It is beneficial, therefore, 

to recruit operating personnel early so that they may be 

involved in the work of the engineers. 

Thereafter, operating staff should be involved in the establish-

ment of commissioning procedures so that they are ready 

to play their role on behalf of the owner in acceptance of 

commissioned work. 

Commissioning: 

Commissioning consists primarily of putting into operation 

the equipment and facilities. It involves performing final 

inspection, testing and acceptance, in an operating condition, 
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of the equipment, construction and, facilities provided by 

the contractors. Contractors, subcontractors, design engineers, 

procurement managers, construction managers and the owner's 

operating department all have responsibilities and roles in 

the various commissioning tasks. 

The co-ordination of commissioning is the responsibility of 

the project manager and he must have in readiness detailed 

procedures for the commissioning of every element and 

system in the project. On major projects, the preparation 

of the commissioning procedures will require many months of 

work. 

It should be noted, however, that tha project manager is 

not required to operate the project unless his contract, 

price and insurance coverage are specifically designed 

to cover this role. 

Organization: 

The general organization of the project manager's work is 

conveniently shown in the attached two charts. The charts 

are arranged to show the roles of the various managers 

within the project management organization and the phasing 

of the work as it proceeds through planning, design, pro-

curement and construction. 

The chart also shows the flow of data and highlights the 

techniques of control. The two documents, in fact, indicate 

well the degree of organization which is essential to good 

management. 
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GOVERNMENT AND THE CONSULTING ENGINEER 

by 

J.B. Motta 

- Government at all levels is a major user of 

consulting engineers 

- Use of Canadian engineers internationally - CIDA 

and EDC 
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GOVERNMENT AND THE CONSULTING ENGINEER 

In Canada we have three levels of government - federal, 

provincial and municipal.* Each of these has its own defined 

and separate responsibilities and interests. This separation 

of interest prevails on engineering projects each undertakes. 

For example, the federal government activities encompass such 

areas as air and sea transportation, northern development, 

postal services, international development, national parks, 

etc., with the result that they sponsor projects* such as 

airports, docks, government buildings, etc., and, in federally 

controlled land, highways, bridges, etc. In turn, provincial 

governments are responsible for projects* such as universities, 

electric power projects, provincial highways, etc., which fall 

into their domain. Municipal or city governments are involved 

with* water supply, water and sewage treatment, primary and 

secondary schools, urban development, electric poser distribu-

tion, etc. 

It is obvious, then, that the different levels of government 

in Canada are sponsors of a large number of diverse engineering 

projects. While governments are major employers of engineers 

who are involved in the planning and implementation of these 

projects, they are also major users of private engineering 

consultants. In fact, it is estimated that approximately 

70 per cent of project engineering undertaking by Canadian 

governments is subcontracted to private engineering consultants 

and architecs. In turn, the different levels of government as 

clients represent approximately 40 per cent of the business 

obtained by the Canadian consulting engineering industry - a 

significant percentage. 
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Perhaps we can review how consulting engineering services 

are utilized by the Canadian government. Normally, we let 

contracts for either studies (feasibility or surveys),* 

design or engineering, project management and a combination 

of any or all of these. 

1. Studies.  The following are examples of the wide diversity 

of studies undertaken by consulting engineers on behalf of 

the federal government: 

To assist in the development of government policy in 

the communications sector. Ten studies were commissioned 

to determine the needs of Canada in the area of data 

communications. Such questions as to size of market 

(need), industrial capability, product development 

requirements, international developments, etc., were 

investigated in detail. In this case, the consultants 

obtained the detailed information which will enable 

our Department of Communications to come up with 

appropriate policies and programs. 

- Another example of studies in the communications sector 

is an engineering consultant looking into the feasibility 

of building future communication satellites in Canada*, 

e.g. the economics, the technology, the manufacturing, 

capability, etc. 

- In transportation, many studies are always underway on 

such diverse topics as evaluating lighter than air ships 

for transporting oil from the Arctic or evaluating the 

optimum method of powering* ice breakers (steam, gas 

turbine, nuclear, etc.). 

- Survey studies constitute another role consultants 

undertake on our behalf. 
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They include, for example, a census of fish on the 

Scotian shelf using advanced technology scanning 

equipment, or providing an inventory of Canadian* 

glaciers. 

- In the environmental sector consultants are surveying 

levels of pollution in our* streams and rivers. 

- One of the energy studies the Canadian government has 

commissioned is the feasibility of Canada undertaking 

a development program for fusion energy. 

2. Design.  Design projects commissioned by the Canadian 

government are many and varied. For example, on federal 

buildings like our Department of External Affairs building*, 

the National Arts Centre*, post offices, airports*, radio-

television studios*, penitentaries, etc., consulting engi-

neers work with architects on such problems as acoustical 

engineering, foundations, heating, ventilating and air 

conditioning, illumination and lighting, structural engi-

neering, electrical and communications engineering, concrete 

technology, etc. Their specific responsibilities in these 

areas are normally given as subcontracts. While this repre-

sents the largest volume of design work undertaken by engi-

neering consultants, there are other highly specialized 

needs. For example, a contract has been let to an enginee-

ring consultant to design a Canadian-French telescope which 
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will be placed on top of a 14,000-foot mountain in Hawaii; 

in this case a unique dome is required. In another case, 

an experimental stable* platform is to be designed for cons-

truction "offshore" in the Atlantic Ocean. A development 

contract was let to develop a method to cut paper using laser 

beams. This was required because conventional cutting tools 

were not suitable on the new high speed paper mills. Another 

example of a civil engineering project is in our national 

capital, Ottawa, where the Department of Public Works com-

missioned consulting engineer to design the MacDonald 

Cartier bridge.* 

3. Project Management.  Canadian engineering consultants can 

and do undertake projects in which they are required to 

carry out complete design and project management. Examples 

of the types of projects they could undertake under federal 

auspices are the McKenzie Highway** through Canada's Arctic 

or a huge oil unloading dock at Come-by-Chance, Newfoundland**. 

As mentioned earlier, other levels of government implement 

projects which normally require the services of consulting en-

gineers. In Canada each of the provinces manages its own power 

utilities and is responsible for power generation, transmission 

and distribution. These organizations use consultants extensi-

vely on dam design, foundations, tunnels, soil studies, envi-

ronmental studies, systems design, etc. Other areas involving 

consulting engineers include pollution abatement, higher educa-

tion (colleges and universities), roads and highways, forest 
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management and natural resource management. In turn, municipal 

governments use consultants to design capital projects such 

as water and sewage treatment plants, bridges, buildings, 

etc., and to carry out studies on such matters as traffic 

flow, urban development plans, surveying and mapping, noise 

control, flood control, building services, etc. 

Canada, like China, makes efforts to assist the world's developing 

countries. The arm of the Canadian government responsible for 

administering our assistance programs is the Canadian Interna-

tional Development Agency (CIDA). Most of the funds set aside 

for development assistance are used for bilateral (country-to-

country) programs, made up of projects requested by developing 

countries and agreed to by Canada. Some 1,600 students and 

trainees from more than 60 countries were in Canada at the 

beginning of 1973 for advanced sutdies. Meanwhile, 974 

Canadians were serving overseas, carrying out hundreds of 

development projects. This wide ranging program of technical 

assistance was supported by food aid which was used to send 

shipments of wheat, flour and other foodstuffs to countries 

suffering food deficits. However, the largest portion of 

Canada's development funds were allocated for other forms of 

economic assistance - the provision, for example, of commodities, 

fertilizers, aircraft, locomotives, schools, bridges and planning 

services. It is in this area that Canadian consulting engineers 

have made a great contribution. On behalf of CIDA they have 

been instrumental in planning, studying, designing and carrying 
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out engineering works of all types. Their contribution has 

worked to the benefit of many lesser developed countries. 

The Canadian development assistance program in South and 

South East Asia is CIDA's largest bilateral program. Examples 

of Canadian consulting engineering efforts in this area 

include: 

(a) Pakistan  

The electric power developments in Pakistan 

have extensively used Canadian technology. 

A milestone was reached in November 1972 with 

the inauguration of the Karachi Atomic Nuclear 

Power Plant*. Other power projects have in-

cluded the Warsak Dam* which generates 240,000 

kilowatts of electric power and irrigates 115,000 

acres of land. Pakistan's first earth satellite 

station, designed and constructed with Canadian 

assistance, recently became operative. 

(b) Indonesia  

This year Canada's program in this country has 

focused on forestry and civil aviation sectors. 

The consulting engineering role includes a study 

of the pulp and paper industry as well as airport 

design and studies as to how to strengthen air 

links between its many islands. In addition, 

Canadians are providing feasibility and design 

engineering studies for a bridge reconstruction* 

in South Sulawesi province and the Lombak island 

water resources study. 

(c) India  

Again, Canadian expertise in electric power is 

being utilized. A Canadian consulting firm from 
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Montreal designed Asia's highest arch dam.* 

Now nearing completion, the Idikki dam in 

Southern India is the largest of three in a 

hydro-electric project that will produce 

780,000 kilowatts. Other power projects 

have included the Kindah* dam and the Trombay* 

nuclear power station. Other projects include 

telecommunications* and water resource studies. 

(d) Malaysia  

In Malaysia CIDA, with Canadian engineering con-

sultants, contributed to a radio and television 

broadcast centre and an economic study connected 

with the Sabak* forest industry. Feasibility/ 

design/project management of the Temengor hydro-

electric power and irrigation project was another 

project. 

In Africa and Latin America the situation is much the same. 

Telecommunications projects in Zaire and Tunisia; airport 

projects in Mali, Senecal and one under study in Congo - 

Brazzaville; road building projects in Niger and Zaire; mineral 

prospecting, irrigation and agriculture as well as studies on 

forestation, fishing in countries like Ghana, Upper Volta and 

Niger. One of the major projects on which negotiations began 

in 1972 is the construction of 12 concrete silos in Algeria. 

Canadian consulting engineers are providing the leadership 

and the Canadian government, through CIDA, is sponsoring them. 
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Canada's efforts to help African nations solve water shortage 

problems increased last year. Canadian expertise will be 

used to build a new water supply system for Dar es Dalaam, 

capital of Tanzania, and two rural water supply projects in 

Ghana and Kenya will be completed. Also, in Tanzania, Canadian 

engineers will design and construct new power transmission 

lines and do a large scale topographical survey in central, 

north and west Tanzania. Last year a major study for the 

redevelopment of Jamaica's two international airports and 

detailed designs for water supply systems at four Jamaican 

cities were completed. 

I have reviewed types of projects consulting engineering 

firms undertake on behalf of governments. Included were 

projects consultants assist CIDA in carrying out in developing 

countries. Perhaps I should dwell briefly on certain other 

activities. In addition, to projects which come under the 

direct responsibility of governments, e.g. roads, power, 

government buildings, etc., we become involved in activities 

which might normally be left to private industry to develop. 

Examples in Canada include the development of nuclear electric 

power plants*, pipelines in the Arctic, pollution abatement 

techniques and so on. These types of projects may not have 

been developed in Canada because of high costs if governments 

did not fund them. Also, for certain types of technology 

and engineering development it is in the public interest that 

governments be responsible and hold the technology available 

for all of industry rather than have it in the hands of only 

one company which might exploit this knowledge to the detriment 

of the country. 
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As a result, governments use the services of consulting 

engineers to develop technology on governments' behalf. 

In turn, governments find means of transferring the acquired 

knowledge to appropriate industrial organizations. There 

are many examples of this in fields of energy, mineral 

smelting, mining and transportation. A specific project 

now underway is one in which we commissioned a consultant 

to develop a method of transporting coal as a slurry in a 

pipeline and find a means of later separating it from the 

liquid medium. The engineering consultant is also a means 

of taking technology out of government research establish- 

ments and finding practical applications for this technology. 

The results are retained by government for licensing back 

to industry. 

I have tried to demonstrate the wide spectrum of work 

Canadian engineering consultants carry out on behalf of the 

three levels of government in Canada. However, I should 

point out that governments in Canada do have large engineering 

organizations - departments of public works, departments of 

highways, city engineering departments, departments of 

national research, all have engineers involved in design, 

study and construction. However, they recognize that there 

are conditions such as time or special needs that require 

the services of a consulting engineer, for there is no organi-

zation with staff sufficiently qualified to find the best 

solutions to all problems on a flexible basis. You have heard 

the many advantages of using consulting engineers and I can 

assure you that the Canadian Governments find it to their 

advantage - as I have tried to demonstrate to you today. 

Certainly we recognize that this industry is making a major 

contribution to Canada's development. 
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LESLIE JAMES RODGER 

Mr. Rodger is a career public servant, having served the 

Government of Canada since 1939. 

He is at present Assistant Deputy Minister, Administration, 

of the Canadian Department of Industry, Trade and Commerce. 

He formerly held the post of General Director, Office of 

Promotional Services. 

Mr. Rodger also served as General/Director of Canada's 

Trade Exposition in Peking in August and September, 1972. 
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JOHN BRUCE MOTTA 

Mr. Motta is Chief of the Consulting Services Division 

of the Canadian Department of Industry, Trade and Commerce. 

Prior to joining the Department in 1968, Mr. Motta spent 

16 years in the Canadian electrical manufacturing industry 

and held marketing and engineering management positions 

with Canadian General Electric Co. Ltd., and S.A. Armstrong 

Ltd. 

In the Department of Industry, Trade and Commerce, Mr. Motta 

has been a member of the Electrical and Electronics Division; 

Chief of the Planning and Program Division, Fairs and 

Missions Branch. He is a member of the Association of Profes-

sional Engineers of Ontario. 
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PAUL D. DONOHUE 

Mr. Dondhue is Chief of the Asia Division, Pacific, Asia 

and Africa Bureau of the Canadian Department of Industry, 

Trade and Commerce, a position to which he was appointed 

in March of this year. 

Mr. Donohue spent a number of years in private industry 

marketing fabricated steel products prior to joining the 

Trade Commissioner Service of the former Department of 

Trade and Commerce in 1962. He has since served as Assis-

tant Commercial Secretary for Central America and Panama; 

Consul and Trade Commissioner in Chicago, U.S.; and Commer-

cial Secretary in Athens, Greece. He was with the Depart-

ment's International Financing Branch before taking up his 

present duties. 
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ALLAN N. LEVER 

MISSION CO-ORDINATOR 

Mr. Lever is Project Manager, Pacific, Asia and Africa 

Division of the Fairs and Missions Branch, Canadian 

Department of Industry, Trade and Commerce. 

He joined the Department in 1972 as Executive Assistant 

to the General Director, Office of Promotional Services, 

and later as Executive Assistant to the Assistant Deputy 

Minister, Administration. 

While with the Office of Promotional Services, Mr. Lever 

served on the departmental committee responsible for the 

organization of the Peking Trade Exposition. Since then 

he has been Mission Co-ordinator for the Canadian Electrical 

Power Mission to China and the Trade Development Mission 

to the South Pacific. 
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JAMES W. MACLAREN 

Mr. MacLaren is President of James MacLaren Limited, a 

position he has held since 1962. 

He began his career in 1947 with Gore and Stone  Limited 

working on waterworks and sewage projects and has since 

gained extensive experience in all phases of water supply 

and distribution, sewerage and sewage disposal, drainage 

and flood control. 

Mr. MacLaren is a member of the Associations of Professional 

Engineers of Prince Edward Island, Nova Scotia, New Brunswick, 

Ontario, Manitoba and British Columbia. He is also a member 

of the Engineering Institute of Canada, the Association of 

Consulting Engineers of Canada and the Canadian Institute 

on Pollution Control (WPCF). 
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R.A. PILLMAN 

Mr. Pillman is President of CIPM, Canadian International 

Project Managers Limited. He was appointed to the position 

in 1972. 

He is also Chairman of Acres International Limited which 

he joined in 1948. During his career he has worked on many 

major development projects in Canada, Asia, Africa and 

Latin America. 

Mr. Pillman is a member of the Association of Professional 

Engineers of Ontario, the Association of Consulting Engi-

neers of Canada, the Canadian Export Association for Latin 

America and the Pan American Development Foundation. 
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HERBERT A. HOYLES 

Mr. Hoyles is the founding Principal and Chairman of the 

Hoyles Niblock Group of Companies, telecommunications 

consulting engineers. 

He has 27 years experience in the fields of telecommuni-

cation system engineering, project management and regula-

tory practice in Canada, the United States and 13 other 

countries. Mr. Hoyles and his associates have been res-

ponsible to foreign government clients for the organiza-

tion and establishment of regulatory agencies and the de-

sign and construction of national communications and broad-

casting systems. 

Mr. Hoyles has been appointed to Canadian Government 

Overseas Study Missions and elected to office in various 

professional associations, societies and technical advi-

sory agencies. 
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YVES BEAUREGARD 

Mr. Beauregard is President and Director General of Lamarre 

Valois International Limited, a position he has held since 

1973. 

A specialist in transportation engineering, Mr. Beauregard 

started his career in 1952 as a Resident Engineer with the 

Highway Department of the Province of Quebec. He subsequently 

became Traffic Engineer and Technical Adviser co-ordinating 

the Trans-Canada Highway project for the Quebec Department. 

While with the Department, he was loaned to the United Nations 

and sent as a traffic and transportation expert and adviser 

to the Government of Cameroon. 

Mr. Beauregard joined Lamarre Valois International Limited 

in 1965 as Executive Director and/Chief Engineer and, before 

taking his present duties, was sent to Dakar, Senegal,in charge 

of the company's office there. He is a member of the Quebec 

Corporation of Engineers, the Engineering Institute of Canada 

and the Association of Professional Engineers of Ontario. 
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NORMAN D. LEA 

Mr. Lea is Senior Principal and President of N.D. Lea & 

Associates Ltd., a position he has held since 1962. 

Prior to taking up his present position, Mr. Lea spent 

many years with the Foundation Group of Companies in 

various capacities and served as Vice-President of Fenco 

in its Vancouver, British Columbia, office. He has been 

involved in major transportation projects around the 

world. 

Mr. Lea is a registered professional engineer and a member 

of ASCE, EIC and ASA. 
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J. BOYD DOUGLAS 

Mr. Douglas is President of Sandwell and Company Limited, 

a firm he has been associated with since 1951. He is also 

Chairman of Chapman, Wood & Griswold Limited and a Direc-

tor of eight companies in the Sandwell Group. 

Prior to his appointment as President in 1972, he served 

as Project Engineer, Resident Field Engineer, Chief Engineer, 

and Regional Manager. In 1968 he was a member of a mission 

to the U.S.S.R., sponsored by the Canadian and Russian 

governments to study the pulp and paper industry and other 

related forestry activities. 

Mr. Douglas is a member of the Canadian Pulp and raper Asso-

ciation (Technical Section), the Technical Association of 

the Pulp and Paper Association (U.S.A.) and is a registered 

professional engineer in the provinces of Ontario, British 

Columbia and Quebec. 
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J.E. FLAVIN 

Mr. Flavin is Vice-President of Shawinigan-Pryde Flavin 

Company Limited. He has been with the company since its 

formation in 1969. 

He began his career with Sparling Davis and worked on 

pipeline construcion as engineer and construction super-

intendent. Mr. Flavin was also Assistant Manager of Pigott 

Construction; Chief Engineer of Banister Construction; 

and established Western Plains Consultants Ltd. He has 

served as consultant to the cities of Medicine Hat and Grande 

Prairie, in Alberta, and Regina, Saskatchewan. 

Mr. Flavin is a member of the Association of Professional 

Engineers, Geologists and Geophysics of Alberta; the Asso-

ciation of Professional Engineers of British Columbia and 

Saskatchewan; the Engineering Institute of Canada; and the 

Canadian Society for Civil Engineering. 
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ANTONY N. EDGINGTON 

Mr. Edgington is President of J.C. Sproule and Associates 

Ltd. He has 23 years experience in production engineering, 

reservoir engineering, natural gas engineering, engineering 

evaluations, economics and management. 

He joined the company in 1958 and became Chief Engineer in 

1964. In 1968 he was appointed Executive Vice-President 

and in 1970 became President. 

Mr. Edgington is a member of the Canadian Institute of 

Mining; the Society of Petroleum Engineers of AIME; and 

is a registered Professional Engineer in the Provinces 

of Alberta and Manitoba. 
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MARC BENOIT 

Mr. Benoit is President and General Director of Projects 

of Asselin, Benoit, Boucher, Ducharme, Lapointe Inc., 

Consultants, active in power engineering. 

With 25 years experience as consulting engineer, Mr. Benoit 

has worked on numerous major projects in Canada and other 

parts of the world. He began his career with the Shawinigan 

Engineering Company Limited where he was Study Engineer, 

Project Engineer and Office Engineer. He joined his present 

company in 1971. 

Mr. Benoit is a member of the Corporation of Engineers of 

Quebec. 
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ARTHUR THOMAS GRIFFIS 

Dr. Griffis was one of the founders of Watts. Griffis 

and McOuat Limited and, since 1965, has been President 

of the company and Chairman of its Australian subsidiary. 

He has been on a wide variety of assignments in Canada, 

Australia, Africa and Europe. Of those, the most impor-

tant was the study and feasibility repott on the copper 

deposits at Akjoujt, Mauritania. 

He was also responsible for acquisition, financing and 

development of the copper-zinc mine owned by Canadian 

Jamieson Mines Limited. Dr. Griffis is President and a 

Director of Canadian Jamieson. 
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LEONARD F. WRIGHT 

Mr. Wright is Vice-President of Wright Engineers Limited 
of Vancouver, British Columbia, a consulting design engi-

neering company in mining and metallurgical plant design, 

deep sea terminals and materials handling systems. 

Mr. Wright is also Vice-President of Intercontinental 

Engineering Limited of Vancouver, Canada, and Kent, England. 

He is a Director of Wright Engineers Pty., Limited, Sydney, 

Australia; British Pacific Properties Limited; and the Park 

Royal Shopping Centre Ltd. 

He is a member of the Canadian Institute of Mining and 

Metallurgy; The American Institute of Mining, Metallurgical 

and Petroleum Engineers; The Association of Professional 

Engineers of British Columbia and Alberta; and the Associa-

tion of Consulting Engineers of Canada. Mr. Wright is also 

a Fellow of the Institution of Mining and Metallurgy, London, 

England. 
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APPENDIX A  

INTERNATIONAL MODEL FORM OF AGREEMENT BETWEEN  

CLIENT AND CONSULTING ENGINEER  



INTERNATIONAL MODEL FORM OF AGREEMENT BETWEEN 
CLIENT AND CONSULTING ENGINEER 

THIS AGREEMENT made in duplicate the 	  day 

of 	 in the year Nineteen Hundred and 	 

between 	  

hereinafter called "the Client", of the one part 

and 	  

Consulting Engineer(s) hereinafter called "the Consulting Engineer", of the 
other part. 

WHEREAS the Client is desirous that engineering services be rendered for the 
following project : 

(description of the reference) 

Now THESE PRESENTS WITNESS and it is hereby agreed and declared by and 
between the parties hereto as follows : 

Art. 1. Appointment of Consulting Engineer(s) 

The Client hereby appoints the Consulting Engineer(s) and the Con-
sulting Engineer(s) accept(s) the appointment on the conditions as 
laid down in the annexed "International General Rules for Agreement 
between Client and Consulting Engineer" (IGRA 1963) and on the 
terms and conditions hereinafter set forth. 

Art. 2. (Here fi//in  the special conditions such as applicable law, method of remuneration, 
Art. 3. etc. ; see the articles of the annexed  Ru/es  marked with*) 
etc. 

In witness whereof the parties sign : 

the Client : 	 the Consulting Engineer : 



INTERNATIONAL GENERAL RULES FOR AGREEMENT BETWEEN 
CLIENT AND CONSULTING ENGINEER (IGRA 1963) 

1. General provisions 

1. 1. These rules concern the professional relationship between an individual 
person, corporate body or public authority (hereinafter called "the Client"), 
who wishes to engage the services of a Consulting Engineer, Partnership of 
Consulting Engineers or legal entity of Consulting Engineers (hereinafter 
called "the Consulting Engineer"), to advise on engineering matters or to 
design and supervise the construction of engineering works and the Consulting 
Engineer so engaged. 
1. 2. Words importing the singular only also include the plural and vice versa 
without in either case altering the meaning of the context. 
1. 3. The headings shall not limit, alter or affect the meaning of these rules or 
the Agreement. 
*1. 4. If the Agreement is written in more than one language it shall be stated 
in the Agreement which of these languages shall be the "Ruling Language". 
*1. 5. In the Agreement it shall be stated under the legal provisions of which 
country the Agreement has been concluded. 
1. 6. The Client shall safeguard the Consulting Engineer against the conse- 
quences of any incompatibility between the provisions of these rules and/or 
the Agreement and the legal provisions under which the Agreement is concluded. 
1. 7. These rules shall be referred to as "IGRA 1963". 

2. Rights and duties of the Client and the Consulting Engineer 

2. 1. The Consulting Engineer shall in all professional matters act as a faithful 
adviser to the Client and, in so far as any of his duties are discretionary, act 
fairly as between the Client and the Contractor. 
2. 2. The Consulting Engineer shall exercise all reasonable skill, care and 
diligence in the discharge of his duties under the Agreement. 
2. 3. The Client shall furnish all pertinent data and information available to 
him and shall give such assistance as shall reasonably be required by the Con-
sulting Engineer for the carrying out of his duties under the Agreement. 
2. 4. The remuneration of the Consulting Engineer charged to the Client 
according to clause 6 shall constitute his only remuneration in connexion with 
the Agreement, which inter alia implies that he shall not accept any trade com-
mission, discount, allowance or indirect payment or other consideration in 
connexion with the reference. 
2. 5. The Consulting Engineer shall not have the benefit, whether directly 
or indirectly, of any royalty on, or of any gratuity or commission in respect 
of, any patented or protected article or process used on or for the purpose of 
the Agreement unless it is mutually agreed that he may. 
2. 6. The Consulting Engineer, when in charge of supervision of Works under 
construction shall have authority to make minor alterations to design as may 
be necessary or expedient, but he shall obtain the prior approval of the Client 
to any more substantial modification of the design and costs of the said Works 
and to any instruction to a Contractor which constitutes a major variation, 
omission or addition to the Contract. In the event of any emergency, however, 



v.iiich in the opinion of the Consulting Engineer requires immediate action 
in the Client's interests, the Consulting Engineer shall have authority to issue 
such orders as required on behalf of and at the expense of the Client. 

2. 7. The Consulting Engineer shall not be the medium of payments made on 
behalf of the Client to Contractors and/or Suppliers, unless specifically so re- 
quested by the Client. He will however issue certificates for such payments. 

2. 8. The Client shall give his decision on all sketches, drawings, reports, re-
commendations and tender documents laid before him by the Consulting 
Engineer in such reasonable time as not to delay the work of the Consulting 
Engineer. 

2. 9. The Consulting Engineer may call in the assistance of other Consultants 
or Experts. He shall be entitled to charge the ensuing costs to the Client when 
prior approval in writing has been obtained. 

2. 10. The copyright of all documents prepared by the Consulting Engineer 
in connexion with the Agreement rests with the Consulting Engineer. The 
Client shall not be entitled either directly or indirectly to make use of these 
documents for the carrying out of the work other than under the supervision 
of the Consulting Engineer and/or of any additional or similar work without 
prior approval of the Consulting Engineer and without additional remuneration. 

2. 11. The Consulting Engineer shall have the right, subject to the Client's 
approval, which shall not be withheld unduly, to publish descriptive articles 
with or without illustrations, relevant to the reference either on his own account 
or in conjunction with other parties concerned. 

3. Preparation, conclusion, alteration and termination of the Agreement 

3. 1. The Agreement is considered to have come into force immediately upon 
the signature of the Form of Agreement or alternatively upon the signature 
of other documents clearly indicating the intention of both parties to collaborate 
on the basis of these Rules. 

3. 2. Should circumstances arise which call for modifications of the Agreement 
these may be made by mutual consent given in writing. Proposals in this 
respect from one party shall be given due consideration by the other party. 

3. 3. The Consulting Engineer shall not have the right to assign or transfer 
the benefit or obligation of the Agreement or any part thereof. However, 
the Consulting Engineer shall be entitled at any time to take into partnership 
another partner or partners (or directors) and he or they  shall thence be deemed 
to be included in the expression "the Consulting Engineer". 

3. 4. The Agreement shall not be dissolved by the death of the Client. His 
rights and obligations shall pass to his Successors. 

3. 5. Should the Consulting Engineer, being an individual, die or be prevented 
by illness or any other circumstance beyond his control from performing the 
obligations implied by the Agreement or having it performed entirely, the 
Agreement comes to an end without prejudice to the accrued rights of either 
party against the other. 



The Client shall in that case owe the Consulting Engineer or his Successors 
and Assigns against surrender of the documents necessary for the continuation 
of the work in so far as they are available, such part of the remuneration as 
corresponds to the state of the work of the Consulting Engineer under the 
Agreement, including any reimbursable costs and those costs (if any) ensuing 
for the Consulting Engineer or his Successors or Assigns from contracts already 
entered into in respect of the reference, in so far as they are not yet reimbursed 
by the Client. 

3. 6. Should the Consulting Engineer be a partnership or legal entity the 
Agreement shall not be dissolved by the death or retirement of a member of 
the partnership or a director of the legal entity. 

3. 7. Should the Consulting Engineer be unable to fulfil his obligations under 
the Agreement owing to circumstances beyond his control or owing to some 
unreasonable action of the Client towards him or because the Client does not 
meet his obligations under the Agreement, he is entitled to suspend his activities 
and/or to cancel the Agreement in which latter case the provisions referred to 
under 3. 5 apply, without prejudice to his right to claim damages from the Client 
if there are grounds to. 

3. 8. In the event of the whole or any part of the Works being postponed or 
abandoned or if for any reason whatsoever the Client cancels the Agreement as 
a whole or a part of it the same amounts are due to the Consulting Engineer 
as referred to under 3. 5 increased by one quarter of the remuneration agreed 
upon for that part of the Works which, due to the aforesaid circumstances, will 
not be completed by the Consulting Engineer. If the remuneration is on a time-
salary basis in accordance with 6. 1 under A the Consulting Engineer shall be 
entitled to payment during a reasonable time for those of his staff who have been 
working on the reference and who have to be transferred to other jobs in addition 
to the amounts due to him as referred to under 3. 5. 

3. 9. If, within two years, the postponed Works or any part thereof shall again 
proceed, any relevant payments made under 3. 8 shall rank as payments on account 
towards the total fee actually payable, it being understood that the extra time 
spent by the Consulting Engineer in connexion with the resumption of the 
postponed Works and the actual costs of the additional work will be subject to 
an additional charge. 

4. Liability of the Consultin..g .Engineer 

*4. 1. The Consulting Engineer is liable for the consequences of errors and 
omissions on his part or on the part of his employees in so far as specified in 
the Agreement and to the extent mentioned therein and with the limitations 
referred to hereunder. 

4. 2. If according to the Agreement the Consulting Engineer has certain liabilities 
for errors and omissions the indemnification to be paid by the Consulting Engineer 
shall only be based on the seriousness in character thereof and shall be determined 
in relation to the Consulting Engineer's fee for the Works and shall never be in 
excess of that fee. 



4. 3. The liability of the Consulting Engineer does not cover costs other than 
those for the reinstatement of the Works. All liability for consequential damages 
is excluded. 

4. 4. The liability of the Consulting Engineer (if any) expires after two years 
from the date of completion of the relevant part of the Works. 

4. 5. The Consulting Engineer has no liability whatsoever for any part of the 
Works not designed by him or under his responsibility or which have not been 
constructed under his supervision. 

4. 6. The Consulting Engineer has no liability whatsoever for any part of the 
Works for which the liability rests with the Contractor or the Supplier. 

4. 7. The Consulting Engineer has no liability whatsoever for any damage 
resulting from any act of Contractors or Suppliers which is not in accordance 
with the contract documents or the Consulting Engineer's instructions. 

4. 8. The Consulting Engineer has no liability whatsoever for any violation of 
legal provisions or rights of third parties unless these provisions or rights have 
been specifically brought to the notice of the Consulting Engineer by the Client 
in writing. 

5. Settlement of disputes 

5. 1. Any dispute or difference arising out of the Agreement and/or the provisions 
of these Rules, including those considered as such by only one of the parties, 
shall be finally settled under the Rules of Conciliation and Arbitration of the 
International Chamber of Commerce in Paris by one or more arbitrators ap-
pointed in accordance with the said Rules. 

6. Remuneration of the Consulting Engineer 

*6. 1. The remuneration of the Consulting Engineer may be agreed upon accord-
ing to one or more of the following systems : 

A. On a time-salary basis plus reimbursable costs as defined in 6. 9; 

B. As a percentage of the cost of the Works as defined in 6. 6 plus reimbursable 
costs as de fined in 6. 9; 

C. As a lump sum plus reimbursable costs as defined in 6. 9. 

6. 2. If the Agreement concerns construction of Works the remuneration payable 
to the Consulting Engineer covers, unless otherwise agreed upon : 

I. The preparation of such preliminary drawings, estimates and other 
engineering documents to enable the proposals for the construction of 
the Works to be submitted for approval by the Client, including as may 
be necessary : 

(a) A survey or surveys of the site ; 
(b) Investigation of available data or information relating to the Works ; 



(6-) Advice to the Client as to the necessity for special investigations of 
conditions of subsoil, tide or weather, and arranging on the Client's 
behalf for boring tests, trial pits, test piling, models or other investiga-
tions agreed to be necessary ; 

(d) Consultation with any architect appointed by the Client regarding 
any architectural matters related to the Works and with any other 
Consultant appointed by the Client in regard to specialized advice ; 

(e) The making of such modifications in the outline drawings and estimates 
of the Works in connexion with the aforesaid consultations as may 
be approved by the Client. 

II. The preparation of the drawings, engineering documents and calculations 
required for the formal approval of any appropriate Government Depart-
ment or Public Authority to the construction of the Works and the 
preparation of all drawings and other documents concerning Works to 
be tendered for, including as may be necessary in the particular case : 
(a) The making of designs, drawings, specifications and preparing 

schedules or bills of quantities ; 
(b) The making or adapting of conditions of contract, forms of tender 

and invitations to tender and submitting the same for approval and 
decision of the Client. 

III. The supervision and the performance of other services in connexion 
with the carrying out of the Works including as may be necessary in the 
particular case : 

(a) Advising the Client as to tenders, tenderers, prices and estimates for 
the carrying out of the Works provided that no tender shall be 
accepted or order be placed by the Consulting Engineer except on 
behalf of the Client and with his authority in writing ; 

(b) Advising as to the preparation of the contract to accepted tenders ; 
(e) Preparing any further plans, designs and drawings necessary for the 

carrying out of the Works ; 
(d) Examining and approving detailed drawings submitted by the 

Contractor ; 
(e) Making arrangements on behalf of the Client for the inspection and 

testing during the manufacture of such materials and plant as are 
usually inspected and tested ; 

(f) Issuing instructions to Contractor(s) and generally supervising the 
execution of the Works, including such site visits as the Consulting 
Engineer considers necessary ; 

(g) Issuing all certificates for payments to the Contractor(s) and other 
certificates as required by the Client ; 

(h) Supervising acceptance tests on site ; 
(i) Assisting in settling disputes of differences that may arise between 

the Client and (a) Contractor(s) excepting litigation and arbitration ; 
(j) On completion of the Works revise his drawings in accordance with 

alterations agreed during the execution. 



*6. 3. If the remuneration is agreed on a time-salary basis according to 6. 1 under 
A, the Agreement shall state the per diem charge for the Consulting Engineer or 
the principals of the firm and the charge to be added thereto and to the pay-roll 
costs to cover general overhead expenses and profit, this charge being given as 
a percentage of these basic costs. Time spent in travelling in connexion with the 
Works is chargeable. 

6. 4. In the case referred to under 6. 3, time spent by clerical staff in the head-
- office—of the Consulting Engineer shall not be chargeable unless otherwise agreed 

upon. 

*6. 5. If the remuneration is agreed upon as a percentage of the cost of the Works 
plus reimbursable costs according to 6. 1 under B that percentage shall be men-
tioned in the Agreement. 

6. 6. If in the case referred to under 6. 5 the Works are carried out, as cost of 
the Works shall be considered unless otherwise agreed upon : 

(a) The amount certified to the Contractor, or the amount certified as cost 
of the Works if carried out by direct labour of Works designed, specified 
or supervised by the Consulting Engineer, before deduction of liquidated 
damages or penalties (if any) ; 

(b) A fair valuation of any labour, materials, manufactured goods or machine-
ry provided by the Client and of the use and waste (including all cost 
of repairs) of constructional plant and equipment belonging to the Client 
which he shall require to be used in the carrying out of the Works ; 

(c) The market value as though they were purchased new, of any second-
hand materials, manufactured goods and machinery incorporated in the 
Works. 

The cost of the Works shall not include the following items : 

(i) Administrative expenses incurred by the Client ; 

(ii) Payments made to the Consulting Engineer ; 

(iii) Salaries, travelling, out-of-pocket and office expenses of resident site 
staff; 

(iv) Interest on capital during construction and the cost of raising moneys 
required for carrying out the construction of the Works ; 

(y) Cost of land and way-leaves. 

6. 7. If in the case referred to under 6. 5 the Works are not carried out, as cost 
of the Works shall be considered the lowest acceptable tender received for the 
execution of the Works or for lack of such the Consulting Engineer's estimate 
of costs submitted to the Client. 

*6. 8. If the remuneration is agreed upon as a lump sum plus reimbursable costs 
according to 6. 1 under C the lump sum shall be mentioned in the Agreement. 

6. 9. The following costs shall be regarded as reimbursable : 

(a) The costs of all available documents needed in connexion with the Agree-
ment such as cadastral documents, maps, drawings, aerial photographs, 
records, reports, etc. ; 



(b) All costs of site surveys such as terrestrial and aerial surveys, soil mechani-
cal surveys and laboratory investigations, borings, test piles, etc. ; 

(c) The costs of such specialized professional advice and laboratory investi-
gations as may be obtained by agreement with the Client ; 

(d) The costs of instruments mentioned in the Agreement or afterwards 
agreed upon with the Client ; 

(e) Rents of instruments made available by the Consulting Engineer for 
the carrying out of the Agreement and investigations mentioned above 
and during the execution of the Agreement ; 

(f) The travelling, transport, board and lodging and other such expenses 
of the Consulting Engineer and his  staff;  

(g) The costs of reproduction, multiplication and dispatch of all documents, 
reports, drawings, maps, etc. ; 

(h) The costs of postage, telephones and telegrams in so far as they are not 
local ; 

(i) The costs of advertising for tenders. 

*The following costs will equally be regarded as reimbursable subject to over-
head charges as agreed upon : 

(j) The costs of shop drawings in the case of steel work and detailed drawings 
of reinforcement steel in the case of reinforced or prestressed concrete 
designs except in the case of remuneration on a time-salary basis ; 

(k) The costs of the Consulting Engineer's staff on site necessary for field 
investigations and for the supervision of the construction and administra-
tion of the Works by the Resident  Staff;  

(/) The costs of testing of materials and of the inspection and testing during 
manufacture and/or after delivery of such materials and plant as are 
usually inspected and tested by Consulting Engineers ; 

(m) The fees and expenses in connexion with lawsuits, arbitration proceedings 
etc. against or by third parties in so far as the assistance of the Consulting 
Engineer in this respect is required by the Client. 

6. 10. In case of excessive delay on the part of the Client or of any Contractor 
or the taking by the Client of the Works or any part thereof out of the hands 
of any Contractor due to his failure properly to perform the relevant Contract, 
the Consulting Engineer shall be entitled to additional remuneratior 

6. 11. In the event of circumstances arising which could not have been reasonably 
foreseen, or in the event of the Client ordering modifications to completed 
designs or alterations to designs and/or investigations in progress, which require 
the alteration or remaking of any specification, drawing or other documents 
prepared in whole or in part by the Consulting Engineer, the whole of the cost 
of revising, amending or reproducing documents to bring the work of the 
Consulting Engineer up to the stage at which it was modified shall be the subject 
of additional payment, computed on a time basis together with all reimbursable 
costs incurred. 



7. Payments 

*7. 1. The Oient shall pay to the Consulting Engineer advance payments to be 
mentioned in the Agreement as imprest accounts. These advance payments will 
be taken into account when the final payment is made. 

*7. 2. If the Agreement concerns construction of Works, the Client shall pay to 
the Consulting Engineer unless otherwise agreed instalments at about the follow- 
ing stages of the Works, the proportions being stated in the Agreement : 

(a) On submission of the preliminary design ; 

(b) On submission of the proposal for the definite design ; 

(c) On submission of the tender documents ; 

(d) On completion of the Works. 

Provisions should also be made for payment of instalments during the construction 
period. 

7. 3. If the remuneration is agreed on a time-salary basis according to 6. 1 under 
A, it will be payable monthly. 

7. 4. If the remuneration is agreed as a percentage of the cost of the Works 
according to 6. 1 under B, the percentages mentioned under 7. 2 will be taken 
from the Consulting Engineer's estimates of cost of the Works. 

7. 5. No matter how the remuneration is agreed upon the reimbursable costs shall 
be payable monthly. 

7. 6. Remunerations shall be paid to the Consulting Engineer within one month 
after submission of the invoices by the Consulting Engineer. If the Client fails 
to pay the Consulting Engineer within three months after the date of submission 
of the invoice the Consulting Engineer is entitled to claim interest as from the 
date of the invoice. 

7. 7. Unless otherwise agreed all payments to the Consulting Engineer shall be 
made into the Bank Account of the Consulting Engineer in his own country. 

8. Currency 

8. 1. Unless otherwise agreed, payments to the Consulting Engineer shall be 
made in the currency of his own country. 

*8. 2. If payments are agreed in currency other than that of the Consulting 
Engineer's country, the rate of exchange shall be stated in the Agreement. 

9. Damage 

9. 1. If a,t any time before the completion of the Works under the Agreement any 
part of the Works or the equipment thereof shall be damaged or destroyed as a 
consequence of operations of war, political disturbance or other cause beyond 
the control of the Consulting Engineer, the Client shall pay to the Consulting 
Engineer the appropriate remuneration for any additional work which may be 
required to be designed and/or supervised by him as a result of such damage or 
destruction and a compensation for the damage resulting from such operation 
or cause. 



APPEND IX B  

TYP ICAL GENERAL CLAUSES  

OF UNDP CONTRACTS  



GENERAL CONDITIONS  

01 	Privileges and Immunities of Contractor 
and Contractor's Personnel 

The UNDP will obtain for the Contractor exemption from or 
reimbursement for the cost of any taxes, duties, fees or levies which 
may be imposed in the country on salaries or wages earned by the 
Contractor's foreign personnel in the execution of the Project and 
on any equipment, materials and supplies which the Contractor may 
bring into the country in connection with this Project or which 
after having been brought into the country may be subsequently 
withdrawn therefrom. It is agreed that the UNDP shall not be liable 
beyond the amount of said taxes, duties, fees and levies for any failure 
or delay in obtaining exemption or reimbursement for the Contractor 
or his foreign personnel. 

The UNDP agrees to use its best efforts to obtain for the 
Contractor and his personnel (except Government nationals employed 
locally), to the extent granted by the Government to UNDP staff members, 
such facilities and immunities as the Government has agreed to grant 
to contractors performing services for the United Nations Development 
Programme within the country and to their personnel. A copy of the 
provision relating hereto in the Project Document concerning this 
Project is herewith transmitted to the Contractor for his information 
as Annex A to this Contract. 

02 	Waiver of Privileges and Immunities  

Any provision, whether in an Agreement, Project Document, or 
any other instrument, to which the recipient Government is a party, 
by which the recipient Government confers benefits upon the Contractor 
and his personnel in the form of facilities, privileges, immunities, 
or exemption by reason of his performance of services for the UNDP 
on this Project may be waived by the UNDP where, in its opinion, the 
immunity would impede the course of justice and can be waived without 
prejudice to the successful completion of the Project or to the 
interests of the United National Development Programme. 

03 	Confidential Nature of Documents  

All maps, drawings, photographs, mosaics, plans, reports, 
recommendations, estimates, documents and all other data compiled 
by or received by the Contractor under this Contract shall be the 
property of the UNDP, shall be treated as confidential and shall 
be delivered only to the UNDP Resident Representative or other 
authorized officials on completion of work under this Contract; their 
contents shall not be made known by the Contractor to any person 
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other than personnel of the Contractor performing services under this 
Contract without written consent of the UNDP. 

04 	Independent Contractor  

The Contractor shall have the legal status of an independent 
contractor. Any person assigned by the Contractor to perform services 
under this Contract shall remain in the employment of the Contractor. 
Unless otherwise provided for in this Contract, the UNDP shall not be 
liable for claims of any kind in connection with the performance of 
such services. The Contractor and his employees shall conform to all 
applicable laws, regulations and ordinances promulgated by legally 
constituted authorities of the Government. 

05 	Contractor's  Responsibility for  Employees  

The Contractor shall be responsible for the professional and 
technical competence of his employees and will select for work under 
this Contract, reliable individuals who will perform effectively in 
the implementation of the Contract, comply with laws of the Government, 
respect the local customs and conform to a high standard of moral and 
ethical conduct. 

06 	Assignment of  Personnel  

The Contractor shall not assign any personnel other than those 
referred to in this Contract for the performance of work in the field 
without the prior written approval of the UNDP. Prior to assigning 
any other personnel for the performance of work in the field, the 
Contractor shall submit to the UNDP for its consideration the curriculum 
vitae of any person the Contractor proposes to assign for such services. 

07 	Removal of Personnel  

Upon written request by the UNDP, the Contractor shall withdraw 
from the field any personnel provided under this Contract and shall 

replace such personnel by others acceptable to the UNDP if the UNDP 
so requests. All costs and additional expenses resulting from the 

replacement for whatever reason of any of the Contractor's personnel 

shall be at the Contractor's expense. Such withdrawal shall not be 

considered as termination in part or in whole of this Contract under 

the provisions of paragraph 14 of the General Conditions. 

08 	Assignment  

The Contractor shall not assign, transfer, pledge or make other 
disposition of this Contract or any part thereof or of any of the 
Contractor's rights, claims or obligations under this Contract except 
with the prior written consent of the UNDP. 
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09 	Sub-Contracting  

In the event the Contractor requires the services of sub-
contractors the Contractor shall obtain the prior written approval 
and clearance of the UNDP for all sub-contractors. The approval 
of the UNDP of a sub-contractor shall not relieve the Contractor 
of any of his obligations under this Contract, and the terms of any 
sub-contract shall be subject to and be in conformity with the 
provisions of this Contract. 

10 	UNDP Privileges and Immunities  

Nothing in or relating to this Contract shall be deemed a 
waiver of any of the privileges and immunities of the UNDP. 

11 	Non-Employment of the UNDP Staff Members  

The Contractor shall not while this Contract is in effect 
employ or considér the employment of UNDP employees without prior 
written approval of the UNDP. 

12 	Language, Weights and Measures  

Except as mayle otherwise specified in the Contract, the English 
language shall be used by the Contractor in all written communications 
to the UNDP with respect to the services to be rendered and with 
respect to all documents procured or prepared by the Contractor 
pertaining to the work. The project surveys shall be based on the 
metric system of weights and measures, and estimates of quantities 
involved shall be made and recorded in metric units except as 
otherwise specified in the Contract. 

13 	Force Majeure  

Force Majeure as used herein shall mean acts of God, laws or 
regulations, industrial disturbances, acts of the public enemy, 
civil disturbances, explosions and any other similar cause of 
equivalent force not caused by nor within the control of either party 
and which neither party is able to overcome. As soon as possible 
after the occurrence of any cause constituting force majeure, the 
Contractor shall give notice and full particulars in writing to the 
UNDP of such force majeure if the Contractor is thereby rendered 
unable, wholly or in part, to perform his obligations and meet his 
responsibilities under this Contract. In this event, the following 
provisions shall apply: 
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(a) The obligations and responsibilities of the Contractor 
under this Contract shall be suspended to the extent 
of his inability to perform them and for as long as 
such inability continues. During such suspension and 
in respect of work suspended, the Contractor shall be 
entitled only to reimbursement by the UNDP against 
appropriate vouchers of the essential costs of maintenance 
of any of the Contractor's equipment and of per diem of 
the Contractor's personnel rendered idle by such suspension. 

(h) The Contractor shall within fifteen (15)days of the 
occurrence of the force majeure submit a statement to 
the UNDP of estimated expenditures for the duration of 
the period of suspension. 

(c) The term of this Contract shall be extended for a period 
equal to the period of suspension taking, however, into 
account any special conditions which may cause the time 
for completion of the work to be different from the 
period of suspension. 

(d) If the Contractor is rendered permanently unable, wholly 
or in part, by reason of force majeure to perform its 
obligations and meet his responsibilities under this 
Contract, the UNDP shall have the right to terminate 
this Contract on the same terms and conditions 
as are provided for in Section 14 "Termination", except 
that the period of notice may be seven (7) days instead 
of thirty (30) days. 

(e) For the purpose of the preceding sub-section, the UNDP 
may consider the Contractor permanently unable to perform 
in case of any period of suspension in excess of ninety (90) 
days. Any such period of ninety (90) days or less shall 
be deemed temporary inability to perform. 

14 	Termination  

The UNDP may terminate this Contract in whole or in part at any 

time upon thirty (30) days' notice of termination to the Contractor. In 

the event such termination is not caused by the Contractor's negligence 

or fault, the UNDP shall be liable to the Contractor for payment in 
respect of work already accomplished, for the cost of repatriation 

of the Contractor's personnel, for necessary terminal expenses of the 

Contractor, and for the cost of such urgent work as is essential 

and as the Contractor is asked by the UNDP to complete. The 
Contractor shall keep expenses at a minimum and shall not undertake 
any forward commitment from the date of receipt of any notice of 
termination. 
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15 	Workmen's Compensation and other Insurance  

(a) The Contractor shall provide and thereafter maintain 
appropriate workmen's compensation and liability insurance 
with respect to and prior to the departure for overseas 
employment under this Contract of all employees who are 
hired outside the country of the Government and who are 
now citizens of said country. 

(h) The Contractor shall provide and thereafter maintain 
insurance in an appropriate amount against public liability 
for death, bodily injury or damage to property arising 
from the operation in the country in which the contract is 
to be performed of motor vehicles boats or airplanes 
owned or leased by the Contractor. The Contractor warrants 
that similar insurance shall be provided and maintained 
in respect of all vehicles or boats owned or leased by 
foreign personnel of the Contractor and used by them in 
the country in which the Contract is to be performed. 

The Contractor shall comply with the labour laws of the 
Government providing for benefits covering injury or death 
in the course of employment. 

(d) The Contractor undertakes that provisions to the same 
effect as the provisions of this Article will be inserted 
in all sub-contracts or subordinate contracts made in 
performance of this Contract, except sub-contracts or 
subordinate contracts exclusively for furnishing materials 
or supplies. 

16 	Indemnification  

The Contractor shall indemnify, hold and save harmless and 
defend at its own expense the UNDP, its officers, agents, servants 
and employees from and against all suits, claims, demands and liability 
of any nature or kind, including costs and expenses arising out of 
acts or omissions of the Contractor or his employees or sub-contractors 
in the performance of this Contract. This clause shall extend 
to claims or liability in the nature of workmen's compensation 

claims or liability or those arising out of the use of patented 

inventions or devices. 

17 	Disputes - Arbitration  

Any dispute arising out of the interpretation or application 
of the terms of this Contract shall, unless it is settled by direct 
negotiations, be referred to arbitration in accordance with the rules 
then obtaining of the International Chamber of Commerce, The UNDP 
and the Contractor agree to be bound by any arbitration award rendered 
in accordance with this section as the final adjudication of any 

such dispute. 

(c ) 
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18 	Conflict of Interest  

No employee of the Contractor assigned to perform work under 
this Contract shall engage, directly or indirectly, either in his own 

name or through the agency of another person, in any business, profession, 
or occupation in the country of the Government; nor shall he make loans 
or investments to or in any business, profession, or occupation in 
said country. 

19 	Source of Instruction  

The Contractor shall neither seek nor accept instructions from 

any authority extended to the UNDP in connection with the performance 

of its services under this Contract. The Contractor shall refrain 

from any action which may adversely affect the UNDP and shall fulfill 
his commitments with fullest regard for the interest of the UNDP. 

20 	Title to Equipment  

Title to any equipment and supplies which may be furnished by 

the UNDP shall rest with the UNDP and any such equipment shall be 
returned to the UNDP at the conclusion of this Contract or when 
no longer needed by the Contractor. Such equipment, when returned 

to the UNDP shall be in the same condition as when delivered to the 

Contractor, subject to normal wear and tear. 

21 	Rights to Material Produced Under Contract  

Title, copyrights and patent rights to any and all material 
produced under this Contract shall be vested in the UNDP. Unless 

authorized in writing by the UNDP, the Contractor shall not advertise 

or otherwise make public the fact that he is performing or has performed 

services for the UNDP or use the name, emblem or official seal of the 

UNDP or any abbreviation of the name of the UNDP for advertising 

purposes or for any other purposes. 

22 	Amendments  

No changes in or modifications of this Agreement shall be made 

except by mutual agreement, in writing, between the UNDP and the 

Contractor. 

23 	Bankruptcy  

Should the Contractor be adjudged bankrupt, or should the 

Contractor make a general assignment for the benefit of his creditors, 

or should a receiver be appointed on account of the Contractor's 



insolvency, the UNDP may, without prejudice to any other right or 
remedy it may have under the terms of this Contract, terminate 
this Contract forthwith by giving the Contractor written notice 
of such termination. 
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NAME OF PROJECT 

CONTRACT FOR CONSULTANTS SERVICES 

between 

INTERNATIONAL BANK FOR RECONSTRUCTION 
AND DEVELOPMENT 

and 

( name of Consultant ) 

Dated 



CONTRACT FOR CONSULTANTS' SERVICES 

CONTRACT (hereinafter, together with all Appendices attached 

hereto and forming an integral part hereof, called the "Contract") 

dated the   day of   between the INTERNATIONAL BANK 

FOR RECONSTRUCTION AND DEVELOPMENT (hereinafter called the "Bank") 

acting solely as Participating and Executing Agency of the United 

Nations Development Programme (hereinafter called the "UNDP") and 

(  naine of Consultant ) 	 (hereinafter called the 

"Consultants"): 

WHEREAS the Government of ( name of country ) 	 (hereinafter 

called the "Government") has applied to the UNDP for assistance in 

financing a 	 ( name of project ) 

WHEREAS a Project Document for such assistance and for the 

financing thereof, substantially in the form heretofore furnished 

to the Consultants, will be signed among the Government, the UNDP 

and the Bank; and 

WHEREAS the Consultants are consultants retained pursuant to 

the Project Document; 

NOW THEREFORE it is hereby agreed by and between the parties 

hereto as follows: 



ARTICLE I 

Special Definitions 

Section 1.01. Unless the context otherwise requires, the 

following terms wherever used in this Contract have the following 

meanings: 

(a) "foreign currency" means any currency other than the 

currency of the Government; 

(b) "local currency" means the currency of the Government; 

(c) "dollars" and the sign "$" mean dollars in the currency 

of the United States of America; 

(d) "Canadian dollars" and "Can$" mean the currency of Canada; 

(e) "Starting Date" means the date from which the periods 

specified for the submission of reports are measured, as set 

forth in the Time Schedule included in Appendix A hereto, and 

after which the Consultants may receive payments hereunder. 

Unless otherwise agreed between the Bank and the Consultants, 

the Starting Date shall be 	( date ) 



ARTICLE II 

The Services 

Section 2.01. The work to be performed by the Consultants 

under this Contract (hereinafter called the "Services") is described 

in the Terms of Reference set forth in Appendix A hereto. 

Section 2.02. The Consultants shall carry out the Services 

with due diligence and efficiency, in a practical manner designed 

to promote the purposes of the Project Document and with due re-

gard to the obligations of the parties thereto. 

Section 2.03. (a) Except as the Bank shall otherwise agree, 

the Services shall be completed within 	months after the 

Starting Date. 

(h) The Consultants shall promptly inform the Bank of the date 

of arrival of their senior personnel in the territories of the 

Government. 

Section 2.04. (a) The Services shall be carried out by the 

personnel of the Consultants set forth in Appendix B and for the 

periods of time indicated therein. Substitutions for such personnel 

shall not be made without the prior approval of the Bank. 

(b) Minor adjustment with respect to the time allocated for 

the personnel set forth in Appendix B may be made by the Con-

sultants if required to comply with the provisions of Section 2.02 

above, upon written advance notice to the Bank. For the purposes 



of this Section, minor adjustment means such changes in working 

schedules as shall not alter the time allocated for any one 

individual by more than twenty per cent (20%) or one week, which-

ever is the longer; provided, however, that the aggregate of such 

adjustments does not cause payments under this Contract with re-

spect to foreign-currency costs and .1.(ial-currency costs to exceed 

the maximum amounts stated in Sections 3.01 and 3.03 hereof, re-

spectively. Other adjustments will be made only after the written 

approval of the Bank has been obtained. 

Section 2.05. Upon request by the Bank, the Consultants shall 

submit for prior approval by the Bank the text of any proposed 

sub-contracts between the Consultants and others relating to 

the Services, and any proposed amendment thereof, in such detail 

as the Bank shall spécify. 

Section 2.06. The Consultants shall keep accurate and system-

atic accounts and records in respect of the Services in such form 

and detail as is customary in their profession and shall permit 

the Bank or its designee periodically to inspect the same and 

make copies thereof. 

Section 2.07. • The Consultants shall furnish to the Bank such 

information related to the Services as the Bank may from time to 

time request. 



Section 2.08. The Consultants shall submit to the Government 

and the Bank the reports specified in Appendix A in the languages, 

number of copies and within the time periods set forth in the 

said Appendix. 

Section 2.09. (a) The Consultants shall take out and main-

tain insurance against loss of or damage to equipment purchased in 

whole or in part with funds provided under this Contract and 

against loss of or damage to their property, including papers and 

documents, necessary to the Services. 

(b) The Consultants shall take out and maintain full insurance 

against claims by third parties resulting from acts performed in 

carrying out the Services. 



ARTICLE III 

Costs and Payments 

Section 3.01. The Bank shall pay the Consultants for the 

items specified in this Section, in Canadian dollars or in such 

other freely convertible currency or currencies as the Bank shall 

elect from time to time, an amount not to exceed the equivalent 

of 	( amount ) 	• 

(a) Amounts at the applicable rates set forth in Appendices 

C-1 and C-2, calculated on the basis of the periods of time 

actually spent by the personnel of the Consultants in performing 

the Services, including necessary travel time. In all cases 

where it shall be necessary to compute rates for work of less 

than one month, such computation shall be made on a calendar-

day basis for work performed away from the Consultants' home 

offices or for travel time (one calendar-day being equal to 

1/30th of a month) and on an hourly basis for work performed in 

the Consultants' home offices; 

(b) Cost of transportation by the most direct route to and 

from the Consultants' home offices or other normal duty station 

for purposes of the Services by personnel of the Consultants (see 

estimate in Appendix C-3); 

(c) Cost of economy-class transportation by the most direct 

route for one round trip of the wives, and children under 18 years 



of age, of personnel of the Consultants assigned away from the 

Consultants' home offices or other normal duty station for pur-

poses of the Services for periods of six consecutive months or 

longer, provided that such dependents' stay in the territories 

of the Government shall have been for not less than 60 consecu-

tive days' duration (see estimate in Appendix C-3); 

(d) Cost of acquisition and shipment of data, equipment 

and reports and of production Of reports (see estimate in 

Appendix C-4); 

(e) Cost of any sub-contract authorized by the Bank as re-

quired for the Services; and 

(f) Cost of items not covered in the foregoing but required 

for purposes of the Services, subject to prior authorization by 

the Bank. 

Section 3.02. (a) The Bank shall pay the Consultants for 

the items referred to in Section 3.01 above as follows: 

(i) Not later than 15 days after the end of the calendar 

month containing the Starting Date or of the calendar 

month in which this Contract becomes effective, which-

ever is later, an amount estimated to be the require-

ments for the Services performed through the end of 

said month, calculated on the basis of the Schedule 

of Payments set forth in Appendix C-6; and' 
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(ii) Not later than the 15th day of each succeeding month, ex-

cept the last, during the performance of the Services, 

the amount set forth in such Schedule of Payments as the 

next monthly payment, adjusted in accordance with para-

graph (b) below. 

(b) Not later than 20 days after the end of each calendar month 

in which expenditures for the Services are made or Services are 

performed and of each subsequent calendar month, the Consultants 

shall submit to the Government for its approval an itemized state-

ment of the foreign-currency costs described in Section 3.01 and 

actually incurred to the end of such month, supported where 

appropriate by receipted invoices. The approval of the Government 

shall be evidenced by the signature of the person or persons 

identified to the Bank for the purpose. Such approved statements 

shall be forwarded with all supporting invoices to the Bank by the 

Government. The difference between the amount of the statement 

for any month approved by the Government and the Bank and the 

amount paid or payable for the same month pursuant to this Section 

shall be added to or subtracted from the next scheduled payment 

to be made pursuant to paragraph (a) (ii) above. 

(c) In the event of major delay in the work of the Consultants 

hereunder, they shall notify the Bank. Payments pursuant to 

paragraph (a) above may then be suspended, in which case the 
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Consultants shall prepare a modified Schedule of Payments, which 

shall take effect after approval by the Bank, and payments under 

this Section shall then be resumed in accordance therewith. 

(d) The final payment under this Section shall be made only 

after the final statement submitted by the Consultants as provided 

in paragraph (h) above and identified as such shall have been 

approved by the Government and the Bank, and the amount of such 

payment shall be subject to the maximum established in Section 3.01 

hereof. Any amount paid by the Bank in accordance with this Section 

in excess of the costs actually approved by the Government and the 

Bank shall be reimbursed by the Consultants to the Bank within 30 

days after receipt by the Consultants of notice thereof. 

Section 3.03. The Bank shall also pay the Consultants for 

the local-currency costs specified in this Section, not exceeding, 

however, the sum of 	( amount ) 

(a) Subsistence allowance for the Consultants' personnel at 

the per diem rates set forth in Appendix D-1; 

(b) Cost of local transportation, services, supplies and other 

local expenses of the Consultants required for purposes of the Serv-

ices (see estimates in Appendix D-1); and 

(c) Cost of items not covered in the foregoing but required 

for purposes of the Services, subject to prior authorization by 

the Bank. 
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Section 3.04. (a) To cover payments due under Section 3.03, 

the Bank shall establish a revolving fund in an account to be desig-

nated by the Consultants, and shall deposit into said account 

amounts in local currency as follows: 

(1) Not later than 15 days following the date of effective-

ness of this Contract or the Starting Date, whichever 

is later, an amount estimated to be the requirements for 

the Services performed through the calendar month in 

which the deposit is made plus two months' advance 

estimated requirements, calculated on the basis of the 

applicable monthly estimates set forth in Appendix D-2; 

and 

(ii) Not later than the 15th day of each succeeding month, 

the amount set forth in Appendix D-2 as the next monthly 

estimate, adjusted in accordance with paragraph (b) 

below. 

CO The Consultants may make withdrawals from such account as 

necessary to cover the expenditures described in Section 3.03 hereof. 

Not later than 20 days after the end of the calendar month containing 

the Starting Date and of each calendar month thereafter until the 

month of termination of the Services in the territories of the Gov-

ernment, the Consultants shall submit to the Government for trans-

mittal to the Bank an itemized statement of the charges in local 
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currency incurred in the previous calendar month, supported, where 

appropriate, by receipted invoices. Upon approval by the Government 

and the Bank of the statement, the difference between such statement 

and the amount deposited in such account for the same month shall be 

added to or deducted from the amount which shall be deposited in the 

subsequent month in accordance with paragraph (a) (ii) above. 

Section 3.05. Upon completion of the Services the Consultants 

shall promptly render a final accounting of local and foreign-currency 

costs to the Government and the Bank, in such detail as the Bank 

shall request. 

Section 3.06. The Bank shall not be obligated to make any pay-

ment under this Contract except to the extent it shall have received 

funds for the purpose from the UNDP pursuant to the Project Document. 

Section 3.07. Whenever it shall be necessary for the purposes 

of this Contract to evaluate one currency in terms of another, the 

conversion shall be made at the rate legally applicable at the time 

and place of, and to the currency utilized in, the underlying expend-

iture or transaction. 
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ARTICLE IV 

Undertakings of the Government 

Section 4.01. The Project Document will provide that the 

Government agree to: 

(a) exempt the Consultants and their personnel from or bear 

the cost of any taxes, duties, fees, levies and other impositions 

imposed under its laws and regulations or the laws and regulations 

in effect in its territories or of any political subdivision or 

agency thereof on the Consultants and their personnel (other than 

personnel who are citizens or permanent residents of the territories 

of the Government) in respect of: 

(i) am,  payments made to the Consultants or to such 

personnel in connection with the carrying out of 

the Services; 

(ii) any equipment, materials and supplies brought into 

the territories of the Government for the purpose 

of carrying out the Services and which, after hav-

ing been brought into such territories, will sub-

sequently be withdrawn therefrom; and 

(iii) any property brought into such territories by the 

personnel of the Consultants and their dependents 

for their personal use and which, after having been 

brought into such territories will subsequently be 

withdrawn therefrom upon departure of such personnel; 



C - 1 4 

(h) facilitate prompt clearance ttirough its customs of any 

equipment, material and supplies required for the Services and of 

the personal effects of the Consultants' personnel; 

(c) ensure that the Consultants' personnel and their dependents 

are promptly provided with any necessary entry and exit visas, resi-

dence permits, exchange permits and travel documents required for 

their stay in the territories of the Government; 

(d) issue all necessary permits and authorizations for the 

carrying out of the Services; and 

(e) provide the Consultants free of charge with such data, 

local services, equipment and facilities as are necessary for the 

Services, all as more specifically set forth in Appendix A to this 

Contract. 
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ARTICLE V 

Ownership of Reports and Equipment 

Section 5.01. Final versions of the reports submitted to 

the Government, and all relevant data such as maps, diagrams, plans, 

statistics and supporting materials compiled in performing the 

Services, shall be the property of the Government. Such material 

shall be sorted and indexed by the Consultants prior to transmittal 

to the Government, and the Consultants shall be permitted to retain 

copies thereof; provided, however, that such material shall not be 

used by the Consultants for purposes unrelated to this Contract with-

out the prior written approval of the Government and the Bank. 

Section 5.02. (a) Equipment purchased for the Services and 

paid for in whole or in part out of funds allocated by the UNDP 

shall be deemed to.be  the property of the UNDP. 

(b) At the end of each calendar year, and upon the completion 

of the Services or any termination or suspension thereof, the Con-

sultants shall furnish to the Government and the Bank information 

in the form of inventories certified by the Consultants, in respect 

of the equipment referred to in paragraph (a) of this Section. 

(c) The equipment referred to in paragraph (a) of this Section 

shall, insofar as practical, be marked as being the property of the 

UNDP, and such markings should be clearly and readily visible. 

(d) Upon completion of the Services in the territories of the 

Government, the disposition of such equipment by the Consultants 

shall be in accordance with the instructions of the Bank. 
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ARTICLE VI 

Settlement of Disputes; Suspension and Termination 

Section 6.01. Any dispute or difference arising out of this 

Contract or in connection therewith which cannot be amicably settled 

between the parties shall be finally settled under the Rules of Con-

ciliation and Arbitration of the American Arbitration Association by 

one or more arbitrators appointed in accordance with the said Rules. 

The arbitration shall  cake place in New York. The resulting award 

shall be final and binding on the parties and shall be in lieu of 

any other remedy. 

Section 6.02. The Bank shall be entitled by notice to the 

Consultants to suspend in whole or in part the disbursement of funds 

hereunder if the Consultants shall have failed to carry out any obli-

gation of the Consultants under this Contract, or if any other condi-

tion arises which interferes, or threatens to interfere, with the 

successful carrying out of the Services or the accomplishment of the 

purpose thereof. 

Section 6.03. (a) If any condition referred to in Section 6.02 

shall continue for a period of fourteen days following such notice of 

suspension, then the Bank at its option may terminate this Contract. 

(h) The Bank may terminate this Contract upon not less than 

sixty days' written notice to the Consultants. 

(c) Upon receipt of such notice, the Consultants shall take 

immediate steps to bring the Services to a close in a prompt and 

orderly manner, and reduce expenditures for the purpose to a 

minimum. 



C-17 

Section 6.04. (a) The Consultants shall promptly notify the 

Bank in writing of any situation or of the occurrence of any event 

beyond the reasonable control of the Consultants which makes it 

impossible for the Consultants to carry out their obligations here-

under. Upon confirmation in writing by the Bank of the existence 

of any such situation or event or upon failure of the Bank to respond 

to such notice within 15 days, the Consultants shall be relieved from 

all liability for failure to carry out such obligations. In case of 

disagreement between the parties as to the existence of such situation 

or event, the matter shall be submitted to arbitration in accordance 

with Section 6.01 hereof. 

(b) Upon such confirmation or failure to respond by the Bank 

or award by the arbitrators in favor of the existence of such situa-

tion or event, the Consultants may terminate this Contract by not 

less than thirty days' notice thereof in writing to the Bank. 

(c) Upon giving such notice of termination to the Bank, the 

Consultants shall proceed in the same manner as set forth in Section 

6.03 (c) hereof. 

(d) In the event of termination of the Project Document pursuant 

to paragraph 32 of Part V thereof, this Contract shall terminate forthwith. 

Section 6.05. In the event the Consultants do not receive pay-

ments as provided in Article III hereof within thirty days following 

the due dates, the Consultants shall promptly notify the Bank, and 

if not received within thirty days after such notice, the Consultants 
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may, without liability, terminate this Contract and the Services and 

recall their personnel. 

Section 6.06. Upon termination of this Contract pursuant to 

the provisions of Section 6.03, 6.04 or 6.05 hereof, no payment 

shall be due to the Consultants except for Services satisfactorily 

performed, for expenditures incurred hereunder prior to the date of 

such termination, for those incident to the prompt and orderly ter- 

mination of the Services and for the return travel of the Consultants' 

personnel and their eligible dependents. 

Section 6.07. The Bank shall not be liable for any consequence 

of, or claim based upon, any failure on the part of any other party 

to the Project Document to carry out any obligation of such party 

under the Project Document. 



ARTICLE VII 

Authorized Representatives; Notices and Requests 

Section 7.01. Any action required or permitted to be taken, 

and any document required or permitted to be executed under this 

Contract may be taken or executed on behalf of the Consultants by 

( name ) 	or his designated representative. 

Section 7.02. Any notice or request required or permitted to 

be given or made in this Contract shall be in writing. Such notice 

or request shall be deemed to be duly given or made when it shall 

have been delivered by hand, mail or cable to the party to which it 

is required to be given or made, at such party's address specified 

below or at such  cher  address as the party shall have specified in 

writing to the party giving such notice, or making such request. 

Address of Bank: 

Address of Consultant: 



ARTICLE VIII 

Section 8.01. This Contract shall become effective upon 

signature by both parties or on the date when the Project Document 

enters into force, whichever is later. In the latter case, notice 

of effectiveness shall be given promptly by the Bank to the 

Consultants. 

Section 8.02. If this Contract shall not have become 

effective within six months following the date thereof, this 

Contract and all obligations of the parties thereunder shall 

terminate, unless the parties agree to continue this Contract 

on mutually satisfactory terms and conditions. 



IN WITNESS WHEREOF, the Bank and the Consultants have caused 

this Contract co be signed in their respective naines in Washington, 

D. C. and in Montreal, respectively, as of the day and year first 

above written. 

INTERNATIONAL BANK FOR 
RECONSTRUCTION AND DEVELOPMENT 

By 	 ( name  ) 

( NAME OF CONSULTANT ) 

//Authorized Represenpiiyve 
By ( name ) 
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