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OUTLINE

Risk analysis is far more than an investment calculation. Simply 
put, risk analysis is a systematic study of the possible risks 
and consequences to the project or an analyses of the probability 
of success or failure and the consequences that may follow.

Identification and measurement of risks must be an included 
element of pre-planning management. As there are so many risks 
whose consequences can occur in a nearly infinite number of 
combinations it is poor planning to decide on the implementation 
of major projects without a proper assessment of possible risks. 
While every risk carries with it the potential for a loss, this 
loss is not assured and there may be a potential for gain. Thus, 
risk containment efforts must be directed toward preventing 
losses and taking advantage of any gain potential.

To achieve success in the procurement of large construction 
projects, it is necessary to look beyond the confines of the 
forms of contract and to carry out a structured evaluation of the 
whole project.

Though risk management is important to the development of large 
projects worldwide, it is very crucial in the L D C ’s , where the 
consequences of projects exceeding time and cost constraints and 
being completed far below the expected standards can have far 
reaching ramifications nationwide.

An example of risk management is given in the appendix.

KEY WORDS/CLAUSES

Risk identification; risk analysis; risk evaluation; risk 
allocation; risk management.
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INTRODUCTION

The 1 9 6 0 ’s signalled an era of great optimism, with several newly 
independent countries all with high hopes of developing their 
economies in terms of infrastructure and services. Their 
optimism was matched by the colonial powers such as Britain who 
maintained strong ties both socially and economically.
On this wave of optimism, development plans were structured 
aiming at high levels of economic growth and large projects were 
initiated and commissioned. The projects were financed by the 
large international banks such as the World Bank (International 
Bank for Reconstruction and Development), and by banks such as 
the African Development Bank (ADB), by the British Overseas 
Development Agency, and through joint finance agreements between 
the recipient country and an industrialised country.
By the beginning of the 1 9 8 0 ’s, there had been a definite cooling 
of the expectations of all concerned with development in the 
L D C ’s . The optimism that had fuelled the development plans had 
been dampened considerably - the L D C ’s had been racked by socio
economic and political problems and the economic programmes had 
not met forecasted levels. Quite a number of large construction 
projects had seriously overrun their budget and time estimates 
with dire repercussions for the countries concerned.
This has led to a re-organisation and re-planning of construction 
contracts mainly instigated by the funding agencies and the 
governments of the LDC ’ s , with a more realistic assessment of the 
economic situation of the countries concerned.

In Britain, there has also been a change in the procurement 
methods of large projects due to client and financier 
dissatisfaction with projects that do not meet their time, cost 
and quality expectations. This has led to a distinct difference 
of policy between procurement methods prevailing in the 1 9 6 0 ’s 
and procurement methods which are currently used today.

The large amounts of capital lent by the large banks that is put 
into any large construction project both in Britain and in the 
LDC ’ s means that projects that overrun their budget estimate and 
contract period as well as falling short of their quality 
standards is viewed as a very serious problem. This common 
problem occurring in the L D C 1s has very serious repercussions 
economically, socially and even politically.
Over the last thirty years, there has been a change of policy by 
the funding agencies towards the procurement and management of 
construction projects that are financed by them: the banks to
ensure that there is profitable returns on the capital employed, 
and the Overseas Development Agency to ensure that there are 
social and economic costs to the recipients of their grants.

Not all large construction projects were a disaster, some are 
actually finished within their time, cost and quality 
specifications, and with social and economic gain to their 
recipients. It is the view of this writer that the successful 
projects were well managed in terms of identification and 
allocation of risks and that the various parties to the 
construction contract performed according to the risks that were
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allocated to them. This is also the case with large projects in 
Britain, with different forms of contract used to allocate risks 
to the parties engaged in the contract.

will identify the concept of risks in construction 
offer proposals to be included in managing 

contracts for large projects. (See page 41 in

This research 
projects and 
construct ion 
ap p e n d i x )



4

CHAPTER 1

This section explores what various authorities have written on 
the subject of risk and uncertainties in general, and also within 
the construction industry.

1.1 LITERATURE REVIEW

The Collins Concise English Dictionary defines risk as ’the 
possibility of incurring a misfortune or l o s s . ’
Uncertainty is defined as ’the state or condition of not being 
able to accurately know or predict an uncertain matter or a 
cont inge n c y . ’

The Construction Industry Institute of the University of T e x a s ’ 
paper ’Management of Project Risks and Uncertainties’ (1988), 
observes that 'in addition to death and taxes, uncertainty is the 
third factor that is sure in l i f e . ’ Human or business life is 
subject to uncertainties, many of which involve risks which 
continually challenge it. Risks threaten both physical and 
economic well-being. . . And for a life to survive and prosper, it 
must continually face and manage these uncertainties. 
Uncertainties that have only a loss potential tend to command 
most of our attention. Yet some uncertainties have the potential 
for gain. For example, we know that investing in the stock 
market has the potential for gins as well as loss. Management 
of uncertainty must consider the potential in both directions.

This view of the inevitability of uncertainty in business 
activity is further expanded in the Encyclopedia Britannica which 
says within the topic of ’Economic T h e o r y ’ : ... In the real
world, which is not static and where competition does not conform 
to the theoretical assumptions, profit may be explained by five 
causes, one of which is uncertainty. An essential
characteristic of business enterprise is that not all future 
developments can be foreseen or insured against.

Knight, F. (1921) introduced the distinction between risk, which 
can be insured for and thus treated as a regular cost of 
production; and uncertainty , which cannot. In a free enterprise 
economy, the willingness to cope with the uninsurable has to 
renumerated, and thus is a factor of production.

The significance of efficient management of risk and uncertainty 
within the construction industry, is put forward by K a n g a r i , R. 
and Farid, F. (1988) who say that the construction industry is 
a risky industry compared to the overall economy. Management 
deals with the ever increasing uncertainties generated by the 
dynamic world of construction. Uncertainty factors, due to 
external and internal forces continuously influence construction 
processes and consequently affect the outcomes such as profit, 
cost or duration of the project.

The Tavistock Institute’s ’Interdependence and Uncertainty study 
(1966) found out that the essence of interdependence in the 
building process (the relevance of different streams of
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information to each other in particular contexts) leads to 
uncertainties arising within the building process in addition to 
uncertainties that arise from outside the building process. 
Uncertainties that arise from within the building process are as 
a result of the interdependence of decisions between the various 
design consultants. Uncertainties that arise from outside the 
building process are from two sources: first, there are the
uncertainties engendered by the action of those not directly 
involved in the building process, such as government departments, 
planning authorities, public bodies, client organization, and 
even the general public; secondly, there are the uncertainties 
which stem from resources - labour, equipment and materials.

Chapman, C.B. and Ward, S.C. (1989) reiterate that developing and 
executing a project can be a difficult and uncertain process. 
The difficulties and uncertainties depend directly on the size, 
complexity, novelty and technical sophistication of the project, 
often compounded by the presence of constraints on time, 
resources and performances, and frequently exacerbated by 
conflicting objectives for the parties involved.

Although the incidence of risk and uncertainty have been 
recognized as important factors within the building process, 
evidence shows that their effect of the progress of the project 
are overlooked or underrated and this leads to the detriment of 
the overall project. Perry, J. and Hayes, R.W. (1985) state that 
’experience of many projects indicates poor performance in terms 

achieving time and cost targets. Many cost and time overruns 
are attributable to either unforeseen events (which may or may 
not have anticipated by an experienced project manager) or 
foreseen events for which uncertainty was not appropriately 
accommodated. Risk and uncertainty do not occur only on large 
capital projects. While size can be one of the major causes of 
risk, other factors include complexity, speed of construction and 
location of the project.

The necessity of recognition and management of risk and
uncertainty in the building process and the consequences of these
factors have been picked up by the large banks and donor
organizations such as the World Bank, the ADB and the O D A .
The ODA ’Guide to Cost E s t i m a t i n g ’ (1989) states that the extent
of risk and uncertainty associated with construction project,
particularly in remote locations is considerable, and should not
be underestimated. Risk and uncertainty must be thoroughly
considered in all project estimates - from the initial
preliminary estimate through to the post-contract estimate in all
subsequent forecasts of final cost to completion.
The World Bank in its publication ’The Construction Industry:
Issues and Strategies in Developing C o u n t r i e s ’ (1984) states
after detailed examinations of surveys and reports of the
construction industries in several countries, that ’construction
entrepreneurs must face a daunting array of risks. Fluctuation
in demand heads the list. It is a risk over which the industry
has very little control and affects construction more intensely
than other sectors of the e c o n o m y . ’ It however lists three types of risk which can be assessed and managed by the construction
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industry. These are (i) Inherent risks: arising from the
assumptions made at the time of bidding - among them work 
organization, labour and equipment productivity, procurement and 
expediting of materials, and weather conditions.
(ii) Insurable risks: which include damage to property, health
and life of employees, third party liability and certain 
commercial risks. (iii) Transferable risks: these are conveyed
to others by contractual arrangements; for instance, some 
production and consequential risks can be transferred to 
subcontractors, suppliers and transporters.

The ability to handle these risks depends on the experience of
the manager and the estimator, the adequacy of cost control and
feedback, and the quality of the information available on the 
site and other local conditions. This is an area in which many 
managers fall short, as is explained by Koblach, P. (1990) in 
which he observes that ’for many major international 
infrastructural projects it is not easy to recognize the full 
scope of risks which a contractor may encounter by performing 
such works, especially if the country in which the project is 
going to be executed is new to him.
Canessa, E. (1990) expands this further by stating that
’projects developed abroad can be subject to the same risks as 
those carried out in o n e ’s own country, but they are open to 
additional risks by virtue of the fact that one is working in an 
alien milieu, possibly in a foreign language, with unfamiliar 
custom, professional practices and technical norms, and perhaps 
even different ethical standards to what one is accustomed. All 
these can give rise to misunderstandings, delays, frustrations 
and additional costs. Some can be avoided; others can, at best, 
be reduced; but all can be managed to some extent by being aware 
of the possibility of their occurrence, and by taking measures 
in advance to mitigate their e f f e c t s . ’ He goes on to list some 
of these risks as language, professional practises and standards, 
ethics, reliability of information, legal restrictions, customs 
and practices, bureaucratic procedures local resources, and the 
u n e x p e c t e d .

These risks are not set or defined for particular countries or 
regions for ever, such that a factor that was a potential risk 
in one country, say Ghana, could arise in another country such 
as Britain in another form or dimension; or could be eliminated 
altogether due to advances in technology or transportation. 
Lichtenberg, S. (1990) says that ’the world changes dramatically 
these decades. The environment in which managers work, c h a n g e s ; 
and so do people and technology, and this leads to a turbulent, 
rapid shifting environment in which managers find themselves in.
(See Fig 1.1)

The success of a project depends amongst other things, on sound 
project management, and today there is technical aid available 
which allow a more thorough analysis of potential project risk 
exposures. Project risk identification and management have 
reached a level of maturity where it is no longer necessary to 
rely on the e s t i m a t o r ’s or project m a n a g e r ’s ’’gut f e e l ’’ to 
minimize the negative impacts of encountered risks. (Ashley, D. 
1988).
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Fig 1.1
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1.2 THE CONCEPT OF RISKS IN CONSTRUCTION 

Risk and Procurement Method
The management of risks in construction have been the basis of 
the various forms of procurement. The way in which the different 
contracts shift allocation of risks provides the most 
illuminating way to study changes in procurement. In an attempt 
to alter client dissatisfaction with the outcome of the 
traditional procurement systems, and the adversarial 
relationships that have existed between the members of the 
project team, many new forms of procurement have been tried over 
the past fifteen years or more. They range as follows:

- projects which embrace clients design, against those in which 
the contractor is wholly responsible for design;

- projects where the contractor takes all operational risks,
against projects where the contractor takes little or no 
contractual risks;

- projects where the contractor is fully responsible for the
whole process, to projects where there is no main contractor;

- projects where there is a single point of responsibility for 
the total process, as against projects where the client will 
have a multitude of separate contractual agreements;

- projects which use industry standard forms of contractual 
agreements, to one-off ’b e s p o k e ’ contractual agreements drafted 
by lawyers for individual projects.

(See Appendix and Glossary for full description of procurement 
me t h o d s )

Risk and Project Organisation
As construction involves both financial and physical risks, the 
owner or client generally tries to shift the risks to other 
parties to the degree possible when entering into contractual 
agreements with them. Such action can however lead to higher 
costs, as the party to whom the risk is assigned can ask for a 
higher contract price to compensate for the higher risks or end 
up in nonperformance or bankruptcy as an act of desperation. 
Such consequences can be avoided if the owner is reasonable in 
risk allocation. Since each party tries to minimize his own risk 
the conflicts among various participants can be detrimental to 
the project. Only the owner has the power (through his project 
manager) to moderate such conflicts as he alone has the key to 
risk assignment through proper contractual relations with other 
p a rticipants.

i
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Uncertainty and Risk
In approaching the problem of uncertainty, it is important to 
recognize that incentives must be provided to participants 
expected to take greater risk. The willingness of a participant 
to accept risk often reflects his professional competence as well 
as his propensity to risk. Since future events are always 
uncertain, all estimates of costs and benefits used in economic 
evaluation involve a degree of uncertainty. Probability methods 
are often used in decision analysis to determine expected costs 
and benefits as well as to assess the degree of risk in projects. 
(See Fig 1.2)

The Degree of Risk
Some of the characteristics of any risk element that determine 
its importance to the decision maker are:
- the potential frequency of loss.
- the amount of information available to define its potential,
- the potential severity of loss,
- the manageability of the risk,
- the vividness of the consequences,
- the potential publicity should the loss occur, and
- the ability to measure the consequences of loss.
(see example in appendix).

One more element which might be added to the above list is 'whose 
money is i t ? ’ Individuals tend to be more reckless in managing 
assets belonging to parties other than themselves.
It appears that severity of potential loss is the one factor that 
attracts the attention of decision makers more than any other. 
Individuals are willing to accept small (even frequent) losses, 
but are risk averse to a risk which has high stakes.
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Percentage 
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Although most decision makers assume risk taking means losses, 
gains can be made if costs fall below the estimate.
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Competition forces tender price towards the left and fewer gains 
are m a d e .
Fig 1.2
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CHAPTER 2

This chapter traces the development of the procurement system, 
and the development of responsibilities of the parties to the 
contract in Britain and Ghana.
For large construction projects of today, the main parties to the 
contract are (1) the financier or funding agency - to provide the 
large injection of capital that is often needed for projects of 
this nature, (2) the client, (3) the clients representative or 
agent, (4) the professional consultants, and (5) the contractors 
organisation. The users of the facility are not usually part of 
the c o n t r a c t .

2.1 THE BRITISH PROCUREMENT SYSTEM IN THE TWENTIETH CENTURY

During the first half of the twentieth century, the state became 
the principal client of the construction industry, and many local 
authorities set up their own direct-labour building departments. 
Politics at the local and national level played an important role 
in the development of the industry. One of the most significant 
changes brought about by the stat was the introduction of 
central-government subsidised local-authority housing after 1919. 
(Ball, 1988). Architects and contractors were able to experiment 
with novel ideas of building and design techniques with the local 
authorities as client who had to show an interest in, and sponsor 
research and new methods. Disputes between architects and
contractors were especially fraught between 1900 and 1937, with 
either party refusing to recognise each o t h e r s ’ form of contract. 
After careful negotiation, the Joint Contracts Tribunal (JCT) 
with representatives from the contractor, architect, surveyor and 
public sector clients organisations, was set up. The JCT form
of contract was finally approved in 1937. Revisions and
amendments have been made to it since, reflecting the balance 
between the professions and contractors. (Ball, 1988).

After the 2nd World War, there was obvious unease about the 
organisation of the contracting system to cope with the building 
process, and critical official reports were presented. In
addition to dissatisfaction with the performance of the s y s t e m ,
there were other factors which influenced changing attitudes of 
the professionals in the building industry. Bowley, (1966), sums 
these up as (i) the effects of war and government policy and
market changes; and (ii) changes in the supply in the post-war
world - scarcities, technical change and control of design. 
There were three principal post-1945 innovations that were tried 
following the abandonment of competitive tendering - where any 
firm can tender for a project and the public client is generally 
obliged to accept the lowest bid. These new forms of procurement 
were selected tendering, negotiated contracts and serial 
contracts. (Ball, 1988). Within the last thirty years,
contracting has seen a number of new forms of procurement
existing alongside the Traditional Form of Contract. The ones 
in use today are Construction Management, Management Contracting, 
Design and Build, Turnkey Contracts. The latest one is the New 
Engineering Contract.

/
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2.2 THE GHANAIAN PROCUREMENT SYSTEM IN THE TWENTIETH CENTURY

In the colonial days, the construction professionals that had 
developed in Britain were exported to then Gold Coast: 
architects, engineers, surveyors (including quantity surveyors) 
and building technicians. Building procurement was organised 
along that of the system prevailing in Britain. The demand for
construction was mostly made up of private residential building, 
office blocks and bungalows for the government, and heavy 
infrastructural projects. The private houses were built by the 
informally organised local contractor who was usually an 
experienced tradesman leading a group of workers. The public 
sector contracts were handled by the PWD ( Public Works 
Department) and the expatriate firms that were in the country. 
On very large contracts such as harbours, contractors were 
invited from abroad (Ofori, G. 1980). After independence, the 
Ghanaian government embarked on a massive development programme - 
roads, schools, hospitals, office blocks, housing and factories. 
This encouraged the quick emergence of contractors in the 
country. Several expatriate firms were also attracted to Ghana. 
Due to the limited knowledge of their proprietors, the Ghanaian 
contracting firms remained small, although they continued to grow 
in number. But projects were becoming more technically 
sophisticated, with the result that the expatriate firms had a 
large share of the volume of demand for construction to 
themselves and were in a position in which, if they wished could 
have formed a cartel and dictated prices. To forestall this 
development, the Ghanaian government found it necessary to create 
a large Ghanaian contracting organisation which could compete 
effectively with the expatriates. Thus the State Construction 
Corporation (SCC) was formed to engage in commercial contracting. 
The Architectural and Engineering Services Corporation (AESC), 
the Ghana Highway Authority and the PWD are government owned 
organisations. There are para-statals such as the regional 
development corporations and the State Housing Corporation which 
have their own private consultancies. The forms of contract used 
are very similar (although necessary modifications have been 
made) to their British counterparts: the RIBA forms of contract,
the JCT forms of contract, the ICE conditions of contract and the 
Local Authority forms of contract (Ofori, G. 1980).

‘See Appendix page 55 for historical review of the British
& Ghanaian Procurement S y s t e m s .
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2.3 ESTABLISHING A COMMON BASIS FOR COMPARISON:

THE MANAGEMENT OF RISKS

A review of the Ghanaian construction industry at the end of the 
70 ’s stated that "Having borrowed its organisation from the 
United Kingdom, G h a n a ’s construction industry has failed to 
institute the changes and refinements that have been made to the 
British model. The contractor is never involved in the project 
at the design stage, package deal contracts have not been tried, 
and the idea of project management consultancy is yet to be 
introduced. The same type of organisation is used for each 
project, no matter what special factors need particular attention 
and, therefore, which members of the team should assume 
leadership. On a particular project, moreover, the approach to 
the solution process is artificially fragmented into various 
stages that have been partitioned among the professionals and are 
jealously guarded. For example, the quantity s u r v e y o r ’s advice 
on costs is seldom sought at the design stage: the techniques
of cost planning are, therefore, not utilised in most designed. 
This state of affairs is unfortunate because construction is a 
process in which the solutions of one subgroup become the tasks 
of the next: the tasks should, thus, be interwoven and inter
related, and there is need for more flexibility in the 
organisation of project teams." (Ofori, G, 1980).

During the last decade, there has been a shift in the attitudes 
towards construction projects. The clients of the construction 
industry - private developers, individuals, consortia etc, 
parastatal and public - ministries etc, have realised that poor 
management leads to poor outcomes of projects.

Being a developing country the cost of projects overrunning their 
time, cost and quality estimates have a profound effect on 
overall development - often setting into motion a vicious cycle 
which is extremely difficult to break.

The various ministries, departments with a continuing need for 
construction have in recent years established ’project d i v i s i o n s ’ 
to act as c l i e n t s ’ project managers.

An effect of importing the organisation of construction from 
Britain means that the shortcomings of the system were imported
as well, and the adversarial problems that are evident in the 
British contracting system are persistent in the contracting 
system in Ghana, and most commonwealth countries.
The forms of contract used - the traditional form of contract and 
its variations have stood the test of time.

However the need for the design to be fully developed before 
tenders are prepared leads to an ’e n d - o n ’ design/build 
arrangement. Such an arrangement frequently requires a longer 
overall project period than is necessary if both design and 
construction are able to proceed concurrently.
As the length of the project period increases, so doe the project 
cost because the client usually incurs financing charges on the
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sum which he has invested in land purchase, interim payments to 
the contractor and other members of the building team.
The fees of the architect and other consultants are usually on 
’recommendation s c a l e s ’ and there is little or no competition 
between them on fees.
Some contractors are of the opinion that their ability to 
organise and control the work, of nominated sub-contractors is 
undermined by the nomination process, because such sub
contractors have less loyalty to the contractor than to the 
architect who nominated them.
The separation of the design and construction process tends to 
foster a ’ tem and u s e ’ attitude between the designers and 
contractors which reduces the team spirit that experience has 
shown to be vital for the satisfactory conclusion of a building 
p r o j e c t .
Lines of communication between the parties tend to be tenuous and 
the interests of ail may suffer as a consequence.
The traditional system has been proved to be unsatisfactory for 
some large and complex projects which require advanced management 
systems, structures and skills. (Franks, J., 1984)

The success of large construction projects in both Britain and 
Ghana depends on how the various parties to the contract carry 
out their responsibilities and manage their risks. Total project 
risk is a function of the technology of the project (it’s size, 
complexity and originality) and the economic environment. Who 
bears what risk depends on the project manager.

Effective project manager can shift risks to other parties as 
well as reduce risks. The sum of all risk assessments is less 
when there is clarity about who bears what risk. Therefore good 
project management can help the project perform better by making 
each party more aware of their responsibilities, thereby 
improving the performance of the parties and the overall 
performance of the project.

The key concept therefore is successful management of large 
construction projects is explicitness of duties, tasks and 
respons ibi1i t i e s .
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CHAPTER 3

This chapter reports the results of a survey conducted in Britain 
and Ghana. The survey consisted of in-depth interviews with 
various organisations involved in the procurement of large 
construction projects, and how they managed procurement through 
managing of risks of cost and time quality. An analysis of how 
their procurement systems have altered is discussed in the next 
c h a p t e r .

A total of nine organisations were interviewed and they are 
classified as follows:

TYPE BRITAIN GHANA

2 )

3)

4)

FUNDING AGENCIES 
FINANCIER

PROJECT MANAGEMENT

DEVELOPER

CONTRACTOR

O. D . A . 8 
A.D.B.

BOV IS

STANHOPE 

TAYLOR WOODROW

SSNIT

TWUM BOAFO 
& PARTNERS

KUOTTAM

TAYSEC

A sample of questions asked is as follows:

1) In what capacity do you act within the project
organisat ion?

2) What risks do you identify within with the project 
organi sat ion?

3) To whom do you allocate which risks.
4) What are the policies governing the allocation?
5) What differences are seen when different parties are 

allocated different risks?
6) What are the main risks facing your organisation?
7) How do you manage the risks that your organisation faces.

eODA - Overseas Development Agency
ADB - African Development Bank
SSNIT - Social Security and National Insurance Trust
TAYSEC - Taylor Woodrow (Int) Society Security Bank

Ghana Ltd
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3.1 RESULTS OF THE BRITISH SURVEYS

MANAGING RISKS IN PROCUREMENT OF LARGE CONSTRUCTION 
P R O J E C T S .
FUNDING AGENCY/FINANCIER

ODA: (OVERSEAS DEVELOPMENT AGENCY)

Managing Time

The ODA finds that estimating time risks is very important to the 
development of projects. Timing of projects is very crucial, 
e.g. poor timing of floods in relation to construction of sluice 
gates of a dam could throw a project out of programme for at 
least a year. To keep within schedules, the ODA analyses the 
factors which could affect the project and then cost the delay 
in a certain rate fix per time period.

The work out the probability of that risk happening and then work 
is into the overall timing and cost of the project. Given more 
time for assessment of a project, a cheaper figure could be 
obtained because a more detailed risk analysis can be carried 
out. More time is needed to make a better decision and undertake 
a better survey.

The ODA finds that estimating the possible risk with the concept 
of looking at each individual component and its probability of 
occurrence is a very important tool for informing decision makers 
(who do not the necessary technical background) about what is 
likely to affect the project.

In the past, financiers and donors of funds used to act like 
bankers as long as they were in receipt of the interest payments 
on the loans etc. , they did not concern themselves with how their 
funds were utilised. Growing concern about the projects falling 
short of expected targets has led to financiers and funding 
agencies getting more involved in the management of projects.

Managing Cost

The ODA has developed a cost-estimation guide to identify its 
risks of cost overruns. They find Liquidated and Ascertained 
Damages (LAD) clauses a flawed instrument - These are very often 
very difficult to prove. The ODA does not place too much 
emphasis on penalties, but rather on bonuses or milestone 
payments for finishing specific pieces of work. Therefore the 
contractor can mae extra profit if he finishes early, or lose 
money if he finishes late. In the past, procurement methods, a 
contingency sum was added to arbitrarily to the contract sum, but 
better results are obtained with the use of realistic 
assumpt i o n s .

\f
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Managing Quality
An increased supervisory presence is maintained on all projects, 
with the clients representative (either an engineer or an 
architect) responsible for quality. No payments are made until 
quality standards have been met. The ODA also undertakes certain 
projects which are specifically aimed at training (in the 
process, a project will be completed) personnel. Contractors are 
pre-qualified and are given the terms of reference for the 
projects. Supervision and monitoring begins from the pre-tender 
stage through to the end of the construction phase.

A D B : AFRICAN DEVELOPMENT BANK

The London office of the ADB was interviewed in this survey. The 
ADB is committed to the development of the African States, and 
as such it has more involvement in the projects it finances. 
Good management of development projects lead to the overall 
development of the member states. The converse is also true.

Managing Time

There are provisions made in the contracts for delays due to 
contractors or borrowers. Time overruns are exacerbated by 
problems in communication between the parties to the contract.

Managing Cost

The main risk facing the ADB is financial risk; and it protects 
itself by ensuring that its loans are secured by the recipient 
governments. Private sector clients use their assets as 
securities for loans - although some problems are faced due to 
lack of understanding of banking procedures by some private 
c u s t o m e r s .

Managing Quality

Committed as it is to the overall development of the member 
states, the ADB is very strong on quality. There is a pre
qualification identification during the feasibility studies. A 
pre-project survey is undertaken and discussed with the client. 
Supervision is very important, and the ADB undertakes launching 
missions, supervision missions, follow-up missions and post
evaluation missions.

PROJECT MANAGER 

BOV IS

Managing Time
within time schedules Bovis uses the phenomenon of early 
of contracts and sub-contracting.

i
\II

j To keep 
i lettingI
i
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Managing Cost
The Return On Capital Employed (ROCE) is very great because Bovis 
employ very little of their own capital on site, and offer a 
management service primarily.

Managing Quality
Clients are offered a full range of services under the Bovis 
umbrella thus high standards of quality are maintained.

DEVELOPER
STANHOPE Properties 

Managing Time

Stanhope uses techniques of construction - speed, efficiency and 
safety to work to time schedules. Design and construction are 
overlapped when 70% of the package value is known. There is more 
emphasis on off site prefabrication of component combined usage 
of plant and also improved quality control measures.
Time Management techniques such as critical path analysis based 
on specific performance targets are used. This gives more 
realistic targets.

Managing Cost

Stanhope absorbs more risks of costs due to the form of contract 
used. All pricing is on a Lump Sum Basis. Stanhope chooses to 
absorb more of the cost risk because they can better manage that 
risk, and obtain rewards from it.

Managing Quality

Stanhope gives performance specifications, and the Trade 
Contractors produce the building within the specifications. The 
brief is made clear - from a generic brief narrowed down to a 
specific brief - right from the start. Component professionals 
are used, and a system of checks and balances between the various 
consultants is encouraged. Value engineering is also encouraged.

CONTRACTOR

TAYLOR WOODROW INTERNATIONAL 

Managing Time

It is the policy of Taylor Woodrow 
jobs, in such events that could 
projects, such as bad weather, etc. 
for the job.

International to finish all 
affect the timing of the 

, is included in the pricing
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Managing Cost
This is the main risk facing Taylor Woodrow, especially regarding 
overseas projects.
Cost control measures are used to assess incomings and o u t g oings, 
and the speed of the project is controlled according to the funds 
available. The bills of quantities is set out to mitigate the 
effects of negative cash flow situations. It is priced in two 
currencies - local and off-shore currency. In countries where 
payments are delayed, the contract price is adjusted to take care 
of this.

Managing Quality

Taylor Woodrow uses its own senior personnel and undertakes 
training of operatives. It is the policy in the interest of 
Taylor Woodrow International to produce a good job, as their 
reputation is at stake.

3.2 RESULTS OF THE GHANAIAN SURVEY

FUNDING AGENCY/FINANCIER
SSNIT (Social Security and National Insurance Trust)

Managing Time

SSNIT accepts the risk of time overrun (if proven) otherwise the 
contractor pays liquidated and ascertained damages as usual. To 
jkeep programmes as simple, SSNIT prefers working with a 
consortium - with a single point of consultation, as against 
fusing separate contracts with several points of consultation and 
far higher risks.
I
.Managing Cost

SSNIT bears the risk of inflation and price increases - it stocks 
and distributes the major building materials to its contractors. 
SSNIT buys in bulk and uses just-in-time supply system to the 
sites to eliminate cost of warehousing. The in-house quantity 
surveyor liaises with the appointed quantity surveyors to keep 
within the budget. SSNIT keeps to prompt payment of contractors 
to ensure positive cash flow and good project timing.

Managing Quality

SSNIT ensures that quality is maintained by its policy of 
supplying some of the building materials. Contractors work to 
performance specifications.
I
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PROJECT MANAGER

TWUM BOAFO AND PARTNERS 
Managing Time

Twum Boafo tries to influence decisions by proposing project 
times. Allowances are made for inclement weather depending on 
project type, e.g. roads. LAD clauses are used (if proven) or 
else the client bears the cost of any time overruns. Twum Boafo 
maintains staff on site to monitor the progress of the project.

Managing Costs

Method related charges are used on some civil engineering jobs 
and the client and contractor share this risk. A contingency sum 
is included into the contract to take care of unforseen 
conditions; but the cost of abnormal conditions, e.g. unforseen 
ground conditions is absorbed by the client. A price escalation 
formula is used when the client absorbs the risk of currency 
fluctuations. The risk of material and labour shortages is 
allocated to the contractor.

Managing Cost

Twum Boafo maintains laboratories,, qn site to monitor contractors 
works. The contractors are also expected to install their own 
laboratory facilities (this is included in the contractors 
pr ic i n g ) .

DEVELOPER 

KUOTTAM 

Managing Time

Kuottam makes allowances for unknown conditions in its contracts 
- yet finds that most projects exceed their timing by about 10% 
of the contract period. To reduce time overrun due to shortage 
of materials Kuottam keeps some building materials in stock.

Managing Cost

Kuottam stocks materials in anticipation of more contracts hoping 
to achieve savings as a result of reduced importation of 
materials, and also as a result of bulk purchasing.

Deposits are obtained from prospective clients, while risks of 
currency fluctuations are absorbed by Kuottam.

Managing Quality

In house quantity surveyor and quality control staff liaise with 
external consultants and sub-contractors. Contractors work to 
performance specifications.
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CONTRACTOR

TAYSEC (Taylor Woodrow & Social Security Bank)

Managing Time

Use of float is not excessive; Taysec uses its previous knowledge 
of the c o u n t r y ’s conditions to plan the amount of resources and 
time needed for the project.
Taysec uses modern programming techniques, e.g. critical path 
analysis and activity weeks. Taysec keeps its own plant to 
eliminate time loss due to inadequate plant hiring facilities. 
To ensure maximum use of their plant, they ensure that their 
order book is full for the next five years (or so).

Managing Cost

This is the main risk facing Taysec. To avoid the risk of n o n 
payments the choice of client is an important part of decision
making. Financial stability (especially of private clients) is 
well checked out before embarking on any project.

Taysec seeks payment in advance to ensure that the project 
remains cash positive. This keeps down the contract price. Loss 
or pilferage is accounted for during the pricing of the bills, 
(which is in two currencies - off shore and local/on shore). 
Taysec seeks protection of rates in countries with high inflation 
to ensure a good reputation.

Managing Quality

Taysec employs a Quality Assurance service on certain jobs such 
as airports, etc. They undertake training of operatives and 
middle management, and sub-contract as little as possible with 
regards to projects in say West Africa. The converse is of 
course, true for British projects, where almost the whole of the 
project is subcontracted out.

3 .3 SUMMARY

FUNDING AGENCY/FINANCIER

SSNIT bears more of risks of time, cost and quality because they 
believe that time, cost and quality because they believe that it 
otherwise would not make it worthwhile undertaking these giant 
projects. The increased level in contract prices is passed onto 
the users (SSNIT has not difficulty in the sale of their 
speculative projects). Being aware of the number of risks 
involved in the procurement of large construction projects, 
SSNIT is seeking to reduce its risks by limiting their 
involvement in the procurement system. SSNIT would prefer to be 
a pure financier of housing projects (set up Home Finance
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Companies with the government); and build contracts only for non- 
residential schemes and finally to increase activities in 
infrastructure development. The Contracting system used has not 
been changed or altered in recent years.

The ODA is changing its policy of procurement. In the 1 9 6 0 ’s, 
the Western Contractors tended to use contracts which pertained 
in their home counties, and which they understood. This worked 
so long as they workforce and personnel came from those same 
countries; the assumption was that the local expertise would take 
over the maintenance of the projects. Often, however, the 
materials and methods of building were foreign and inappropriate, 
and there was a lack of back-up facilities to ensure that 
projects were maintained. In developing countries there is often 
inadequate background information to a project and the 
traditional forms of add-measure contract may not be adequate or 
appropriate. Target Cost Contracts and Cost Reimbursement 
Contracts may be more appropriate for some of these projects - 
however many clients are suspicious of cost reimbursement 
contracts, and moreover there is not enough incentive for the 
contractor to innovate.

To ensure that projects are managed realistically and the ODA now 
uses risk management analysis as part of its procurement method. 
The ADB is committed to the development of member states, as such 
it has a moral duty to be more than just financier of African 
development projects. Being a profitable bank, it is attracting 
a lot of investment, but realises that political and economic 
reforms of its member states is necessary. ADB monitors the 
progress of projects, but leaves the implementation of projects 
to the borrower.

The main form of contract used is F I DIC3. There are problems 
which arise due to borrowers lack of understanding of bank 
procedures or contract conditions not being adhered to by local 
contractors3. The main risk that the ADB is concerned about is 
financial risk and it seeks to reduce this by close monitoring 
of projects. It realises that changes in the terms of contract 
are necessary to improve performance targets.

PROJECT MANAGERS

Procurement of projects in Ghana is increasingly under project 
managers. Shortcomings in the contract are evident; local 
contractors do not keep to time programmes (often using the whole

'Paragraph 20-(2) lists ’Excepted R i s k s ’. Listed are ’W a r ’, 
’h o s t i l i t y ’, ’r i o t ’ etc and goes on to mention ’or any such 
operation of the forces of nature an experienced contractor 
could not foresee, or reasonably make provision for or 
insure a gainst’. There is therefore no clear definition or 
limit to ’Excepted R i s k s ’.
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of the contract period for mobilisation) but the form of remedy 
used is the liquidated and ascertained damages clause. Project 
managers try and cut down risk of time overruns by advising 
clients to give advance mobilisation loans to contractors, but 
due to poor management local contractors also bud too low in an 
effort to secure jobs and end up absorbing excessive risk of time 
and cost, with the result that quality suffers. Project managers 
need to evaluate contractors track record and also to evaluate 
the forms of contract used.

Recapitalisation and maintenance of local contractors is 
necessary for them to remain competitive, but this should be a 
part of government policy.

DEVELOPERS AND CONTRACTORS

Developers and contractors in the L D C 's have realised that the 
existing forms of contract used lead to failures in projects 
which cannot be corrected with increased wages or incentives. 
The same is true of their counterparts in Britain. The more 
successful projects are those which are analysed realistically 
during pre-bidding stages. Taylor Woodrow International and 
Taysec (Ghana L t d . ) demonstrate that by proper assessment of the 
country, they are able to manage the project well. Stanhope 
analyses and identifies risks which it can absorb and then 
demonstrates that rewards can be gained by good management. 
Their procurement methods are thus adjusted to meet the 
circumstances. On the other hand, Kuottam is still running its 
projects based on LAD clauses and penalties.

A proper analysis of their contracts in terms of risks that could 
affect the works would give better results and preclude the use 
of adversarial measures (such as LAD clauses) and increase the 
use of milestone payments and bonuses.



CHAPTER 4
4.1 SOURCES OF POWER IN PROCUREMENT METHOD AND IMPLICATIONS

There can be various reasons cited for the causes of changes that
have occured in the procurement of large construction projects 
both in the developed and in the developing world.

The underlying reason being disatisfactionwith the outcome of the 
Contracting System - the specific but ambiguous roles for 
architects and other design professionals, surveyors, building 
contractors and for organised labour (Ball, M.,1988). He states 
that post war development in the construction in Britain can be 
divided into three periods. The first is the early post-war 
years of construction and consolidation of the dominant 
relationships between agents in the construction process, lasting 
from 1945 up to 1953—4; second are the ’golden y e a r s ’ of rapid 
expansion and full employment, from the mid-1950s through to the 
early 1970s; and, finally, come the years of retrenchment and 
restructuring up to the present day. He goes on to say that 
although it is evident that the Contracting System has crumbled 
in part, there is good evidence to show that the larger buildilng 
firms have been able to take their ability to ride the crisis to 
improve their position in relation to building workers and 
professional. There is still life left in the industry’s social 
relations, but future developments are unclear.

Some methods of procurement of large projects are caus 
most dominant power in the parties to the contract, 
have adverse consequences if dominant power has other 
reasons for entering into the procurement agreement.

Clients, the ones who are in control of the finances, are in a 
dominant position and could have a very powerful influence on the 
success of projects. Morrell, D . , (1987)4 feels that power lies
in the hands of a few clients, and therefore they have an 
enormous potential for changing the system for the better. 
'There i s , ’ he said, ’at present time, a tremendous amount of 
work which virtually falls within the personal gift of a handful 
of individuals. Reference is sometimes made to the apparently 
attractive idea of using the purchasing power of the public 
sector to impose new patterns. One would be happier if one could 
see flowing from these influences an automatic good. 
Unfortunately, there has been little evidence to date that we are 
making significant progress; rather the reverse. We must look 
forward to the time when, as I would see it, under the authority 
and leadership of the engineer, but in a spirit of mutual 
respect, we start to bring our total product more into line than 
we do at present with the expertise and resources which we 
collectively deploy.

ed by the 
This can 
personal

4See 'Indictment - Power and Politics in the Construction 
Industry by D.Morrell (1987)
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Forms of procurement of large projects which are client dominated 
and politically motivated have dire consequences on users, as is 
shown in the example of the King Feisal Specialist Hospital, 
Riyadh8.
This hospital is a wonderful example of all that is the latest 
in technology, but at great cost. The hospital is claimed to be 
the w o r l d ’s most advanced and it has certainly been a showpiece 
for visitors to Saudi Arabia. it was intended to translate into 
practice a ’d r e a m ’ of King Feisal. He wished to provide the 
latest that medicine, engineering and modern technoloy could 
provide for the health care of the people in his country. 
Unfortunately, the King did not live to see his dream fulfilled. 
Indeed, although the hospital is now completed and in 
’operation’, his dream is still not fulfilled. He died a few 
weeks before the hospital was finally opened, in 1975.
The hospital is now described as a ’white eleph a n t ’, a classic 
example of ’everything that has gone wrong with modern 
technology’. These are the words of Dr Kenneth Williams, the 
British physician who planned the hospital and helped to create 
it. He now laments: ’It was a fascinating case study in the
uncontrolled use of m o n e y ’. First estimated to cost come $10 
million, the final price tag is believed to be $250 million and 
one can but wonder, in retrospect, whether these figures could 
ever relate to the same project. It may be thought of as a 
showpiece, but what does it actually show? It shows the way in 
which the latest technology, together with greed on the part of 
contractors and medical hardware supliers from the various 
countries involved, can escalate health care cost to dazzling 
h e i g h t s .8

*See ’How to Learn from Project Disasters - Chapter 3.
- Developing Countries are Difficult. Kharbanda &.
Stallworthy (1984)

BThis 250-bed hospital is the very first in the developing 
countries with an integrated computerised technological 
system. There are 18 computers, and the system processes 
all sorts of data, from a p a t i e n t ’s case history to 
planning the menus, and finally printing the bill. Cardiac 
patients are each ’h o o k e d ’ into their own individual 
computer terminal, thus registering the vital data, such as 
body temperature, blood pressure and pulse rate. Intensive 
care patients are televised on a ’closed c i r u i t ’ system so 
that doctors and other personnel can maintain a close watch 
while sitting in their offices. Operations are filmed and 
recorded on video tape in full colour. With such 
comprehensive automation one would surmise that far fewer 
staff would be required as compared with the average 
hospital, and that the doctors would ’have all the time in 
the w o r l d ’ to devote to their patients. The converse is 
true. The total staff numbers some 1200 and is still 
increasing. The patients have become mere numbers, lost in 
the complexity of the machine. The personal touch, so 
essential for confidence in the staff, and cure, is 
completely missing.



Although this hospital was originally a British concept, it was 
actually built by a Lebanese contractor, using technology and 
hardware from America, Britain, Europe and Japan. It is now 
managed by the Hospital Corporation of America. This health care 
project became a political football, the hospital a stadium and 
the patients merely spectators! For the person who first planned 
the project, Dr Williams, the dream now only exemplifies an 
escalation in health care costs that brings no reward, the 
transformation of a noble cause into greed and corruption, while 
at the same time the patient, for whom it was all being done, has 
been dehumanised.

This highlights the point that in user countries suffer greatly 
when projects in developing countries are badly managed.
Without cost control, all involved had a 'field d a y ’. Everybody 
is happy except the patients themselves, for whom the hospital 
was actually built. Because it is so out of place, the hospital 
remains completely vulnerable. One fuse blown, one spare part 
missing, and a technician has to be flown across the world to 
make an on the spot investigation. Meanwhile, the patient goes 
home, or goes ....?

Apart from shifting risks onto the eventual users of the project, 
the dominant party can shift risks onto other members of the 
contract. It can also devise a form of project management in 
which the total risk is reduced. In Britain, evidence shows that 
it is the c l i e n t ’s organisation which has the dominant power, 
while in LDCs such as Ghana, it is the funding agency which is 
the dominant power. When the most powerful party is benign, they 
will set up a system in ev e r y o n e ’s interest; on the other hand 
if the dominant party is risk averse, it will set up a system 
that places excessive risks on the other parties concerned. In 
some cases, the contractor organisation is the dominant one, as 
explained by Ball, M. (1988).
Rapid expansion of construction output during the years from 
early 1950s to the early 1970s consolidated the position of the 
large building contractors in the industry. It also kept to a 
minimum any potential conflict between contractors and design 
professionals over their contradictory management tasks and 
responsibilities within the construction process. Clients could 
be forced to endure the consequence s in the form of high costs, 
delay and poor quality, in a frequently overstretched market. 
It was during this period that Marion Bowley wrote her famous 
indictment of ther negative effect of design ’Establishment’ on 
the construction industry (Bowley, 1966). Both builders and 
designers, in fact, could profit through contract claims 
procedures; and designers through their fixed percentage fees. 
They were, in fact rewarded for creating higher costs!
This had an effect on client organisation who became very 
suspicious of contractors and risk averse.
An example of an imbalanced distribution of construction risks 
between client and contractor occurred on the following project:
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Grain Silos Jeddah, Saudi Arabia7

The client had a soil investigation which was inaccurate. it 
resulted in wrong foundation which caused settlements in an 
unexpected range. The situation caused 11 years of trouble 
because the client never admitted his deficiency. 11 years were 
required to reach an understanding and the final solution to 
create controlled additional settlements by controlled special 
leadings of the silos. The cost was to be equally shared by the 
client and the contractor.

Procurement methods using a coalition or concensus model have 
been discussed at length by other parties such as the Tavistock 
Institute. Studies on the building industry had shown that in 
the technical field rapid and dramatic developmetn has also taken 
place, side by side with social change. In the adminstrative 
field, however, no comparable metamorphosis has occurred in the 
roles of those who, jointly and severally, are responsible for 
controlling the building process. The disparity in development 
between the social and technical functions on the one hand and 
the administrative functions on the other is the root cause of 
difficulties which show up clearly in communications.

Their study states that the first important characteristic to be 
recognised is interdependence between the parties. Therefore a 
procurement system which reduced risks all round is genuinely in 
the interest of all the parties (through of 
will gain more than the others). An example 
occurred on this international project.

Harbour T a k o r a d i , Ghana6

This job was won under international competition and started it 
with a tough price. With the consent of the engineer and the 
client, the contractor had the possibility to change certain 
specifications with regard to asphalt, interlocking pavement, 
etc. to mutual benefit. Since this was an accepted advantage for 
the client and the site was operated well the contractor was 
entrusted with all additional works for which funds were 
available. They more than doubled the original contract sum and 
everybody was happy.
Though the contractor achieved most gains, risks were reduced to 
the client organisation and the users as well.

course, one party 
of such concensus

As power within procurement methods clearly rests more with one 
party than the others, a careful risk evaluation undertaken by 
the management team is very useful in assessing the degree of 
risks and taking action where necessary.

’Source: Contractor’s Risks in Large Infrastructural
Projects. P. Knobalch (1990)
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CHAPTER 5 

5.1. SUMMARY AND CONCLUSIONS

Risk and uncertainty are inherent in all construction activities. 
They carry with them the potential for time, resource and
monetary loss. These risks are divided among: the project
participants in various ways depending upon contract format and 
language. (eg. the fixed-price construction contract places 
particularly heavy risk upon the contractor, while a reimbursal 
contract places it on the owner).7

An examination of the different forms of contract reveals that 
the main difference is how the risks are allocated to the 
different parties to the contract. Certainly all in the
construction professions agree that risks are found in every 
project. See Fig 5.1. Safety risks are inherent in construction 
activity; business risks are associated with any venture 
involving contracts, multiple agencies, time and money; 
performance risks are associated with producing goods and
services with a constantly changing human work force operating 
under variable weather conditions and the uncertainties of 
materials and equipment deliveries; and liability risks threaten 
every business in our litigious society. We also are painfully 
aware of examples where failure to manage those risks has
resulted in significant losses to the contractor and the client.

If we are to manage the risks inherent in a project, we must 
first identify those risks. We find that construction projects, 
like individuals, are subject to risks which can result from 
known, known unknown, and unknown unknown conditions.
Leaving these risks and uncertainties uncatered for in a building 
contract, which is complicated just by the sheer nature of it, 
leads to substandard bits of work for which no one is held 
accountable.

7The last thirty years have witnessed changes in the methods 
of procurement of large construction projects both in 
Britain and in the developing such as Ghana. Some of these 
changes have filtered through as a follow up from past 
colonial influences - the procurement system in Ghana 
follows the British pattern; expatriate firms contracted to 
work have used forms of procurement pertaining in their 
home countries and in this way have been agents of change. 
Funding agencies and financiers of development projects, in 
an effort to ensure that their projects achieve the 
intended socio-economic benefits for which they were 
initiated, have also introduced changes in their 
procurement system to ensure that performance targets are 
met .
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Where risks are allocated to the party that can better manage 
those particular risks, the contract is better run. The risks 
that should be carried by a contractor are those which he can 
assess better than the client. Assessing a risk means both 
constraining its impact and forecasting the consequences of its 
impact. For example, this answer leads to allocating the risk 
of bad weather to the contractor. He knows more than the client 
about how to protect construction activities from bad weather and 
more about the likely cost of bad weather effects against
which he cannot protect. Another example is the risk of 
inflation. As neither the contractor nor the client can control 
the rate of inflation and neither is likely to be better than the 
other at forecasting what it will be, this risk is often placed 
with the client.

Another principle of risk allocation concerns the sizes of 
individual risks and the size of the resulting total risk carried 
by each party. In practice this means that the size of the total 
risk is heavily influenced by the size of the single largest risk 
and totally dominated by the size of the small group comprising 
the larger risks. If the largest risk can be shrunk or removed, 
it has a major beneficial effect. For example, this phenomenon 
makes it possible for the client to actually save money by doing 
some extra site investigation before inviting tenders for a 
tunnelling contract. This shrinks the largest single risk, that 
of encountering unforeseen ground conditions.

A method of limiting an individual risk is to specify in the 
contract that it is to be carried by the contractor within a 
stated limit and by the client if it goes beyond the limit. 
Unforeseen ground conditions in the UK contracts are usually of 
this type.

Contractor reputation affects the principle of risk allocation. 
In many countries, such as Japan, it is the culture that repeat 
business for contractors depends upon treating the current client 
well. Contractors may be motivated to absorb risks which the 
contract says they need not. Their reputation with the client 
is heightened or sustained so that the chance of getting further 
work from the same client is increased.

As projects differ from each other in terms of site, size and 
other characteristics, it follows that the appropriateness of 
each standard form of contract cannot be considered entirely in 
general terms. Its appropriateness must be considered in the 
light of the magnitude of the risks in the case of each project 
to which the contract might be applied. In Britain the newer 
forms of contract such as Management Contracting and Construction 
Management remove the risks normally carried by the contractor 
onto the client and the trade contractors. This form has proved 
successful for large projects, where risks have been 
significantly shrunk under a competent management contractor. 
Though Management Contracting is a relatively new form of 
contract in Ghana, it is proving successful for the projects for 
which it is being used. It is appropriate for projects of a 
speculative nature.
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Design and Build contracts are best suited for functional 
projects where quality is of high importance, but not to the 
neglect of time. Turnkey contracts are appropriate for one-off 
projects such as power stations, dams etc. The ambiguities that 
gave rise to adversarial attitudes within the traditional 
standard form of contract have not been altogether eliminated 
with these forms of contract described above.
The New Engineering Contract is set out to address these 
p r o b l e m s .8

5.2 IMPLICATIONS

Construction projects with large overruns of time and cost limits 
fall short of expectations and have no place in the economies of 
the world today. Finance for large projects is often tied to 
high interest payments, and therefore the realization period is 
very crucial to investors and clients.

In Britain, if contract time and budget are overrun, the 
repercussions are enormous for the client or investor, who has 
to commence repaying his loans before he receives any income from 
his project. The users of the facility might not be as badly 
affected. If the client can prove it, he can claim damages from 
the contractor, but this is often not easy to do, and leads to 
long drawn out litigation.
In Ghana and the L D C ’s , time and budget overruns affect not only 
the client (often the government or the donor organization) and 
the investors (funding agencies or commercial institutions) but 
the users of the facility as w e l l 9. Most of these projects are 
tied into developing plans for the society and even the whole 
economy as a whole, and the repercussions are enormous. 
Governments have been known to stop work on projects which have 
far exceeded their budgets, thus denying the economy of some 
essential part of development. Thus the users who are not party 
to the contracts end up absorbing most of the risks.
Yet the success or failure of the economies of the developing 
countries is inextricably linked to the perception of their 
performance by the large international banks, and therefore it 
is imperative that construction projects, which use up a large 
part of any finance meet their expectations with regard to 
budget. The constantly changing rate of inflation means that 
projects must be completed in the shortest possible time.

8It has been drafted on the basic and universal principles 
of risk allocation and is in a simple language which lends 
itself unambiguous translation. It accommodates all the 
types of contract currently available and seems to provide 
solutions of some troubling issues for both foreign and 
local projects.

*See Chapter 4.
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Forms of contract which lead to shortcomings in the performance 
of the contract works involve unfair conditions of contract where 
the dominant power lays down principles which place excessive 
risks on the other parties. The contract then proceeds in an 
adversarial mode to the detriment of the whole project. It is 
in the best interest of the parties to the contract, as well as 
the users of the facility, and the financiers of the project to 
ensure that the contract proceeds as smoothly as possible.
This means that all the parties concerned must be aware of any 
issues which might affect their part of the contract, and should 
be prepared to tackle these in an efficient and professional way.

The following section gives guidelines, based on the allocation 
of risks, which will lead to better contract procedures.
This is of growing importance in Britain, the USA and in 
European countries where it is proving successful. If 
applied in all contracts used in the developing countries 
of the large construction projects (as well as small ones 
show a track record of success than at p r e s e n t .

5.3 PROPOSALS

Division of Large Projects into Smaller Separate Projects:

For developing countries large projects could be divided into 
separate smaller projects which can be realistically completed 
within the set time, and well managed with regards to cost and 
quality. This will reduce risk of overrun of clients funds, 
effects of inflation, and, reduce the risk of projects being 
uncompleted.

Identification of Responsibilities:

To reduce the incidence of problems of time, cost and quality 
inefficiencies arising out of large construction projects, and 
possibly to eliminate them entirely, a thorough examination must 
be made of responsibilities of the parties within the contract. 
The responsibilities of each party must be written into the 
contract documents, and clearly set out. Rewards for good 
performance, and penalties for breach of contract should also be 
set out and implemented.

Appointment of Efficient Project Management Team:

At the time of project initiation, the project management team 
must be appointed, and be given ample time and resources to 
establish an organization and to plan the project.

In this early phase a risk analysis covering various aspects of 
the project should be performed. At this point uncertainties 
concerning the project management and organization should also 
be addressed and the impact that these factors might have on the 
budget, schedule and quality of the project.

other 
it is 
, more 
) will
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The risk analysis must also take into consideration unavoidable 
real life problems and possible shortcomings on the part of the 
management team and evaluate ways of minimizing the effects of 
these shortcomings. A project team, like an iceberg, could have 
beneath the surface a large area of negative attitudes which may 
jeopardize the outcome of the project, (see fig. 5.2) and these 
should be identified.

Appointment of Contractors on Merit:

The design team must be appointed based on past performance and 
current capability. Too often, especially in L D C ’s such as 
Ghana, some construction contracts have been awarded for purely 
political reasons with little regard for past performance or 
capability of the contractor. This leads to substandard projects 
with substantial time and cost overruns and very often no chance 
to seek redress from the contractor. The system of checking out 
the contractor’s bona fides and records used sometimes in Britain 
and to a lesser degree in Ghana, should be mandatory for all 
large construction projects.

The funding agencies such as the ADB, the ODA and the World Bank 
make it a point to appoint foreign contractors based on 
performance, and this should be extended to local contractors as 
well .

Risk Management Based on Risk Analyses:

A thorough risk analyses should be carried out to give the basis 
for risk management. (See example in appendix.)

Risk i dent if i cat ion is the first stage. This is simply the
catalogue of risks that may befall the project. Too often this 
is performed by one or a few of the project personnel. Risk 
identification is the responsibility of the entire project team. 
Competent risk identification relies on historical information, 
formalized checklists of risks and the collective experience of 
the project personnel. The project team should have several 
opportunities to brainstorm the entire project and discuss the 
risk items identified by the individual participants. This will 
help insure that all risks have been identified, defined and 
interrelated.

The second is evaluation or measurement of identified risks in 
terms of potential cost should the risk become an event.
Potential losses are associated with each risk expressed as a 
time, resource or monetary loss. This is a difficult process 
because (1) for each individual risk there is a broad range of 
potential loss; (2) some risks, particularly some of known 
unknowns and all the unknown unknowns defy definition in terms 
of potential for loss, and (3) the number of combinations that 
the risks can create losses is infinite.
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T h e  p r o j e c t s  g o a l  

W o r k  d e s c r i p t i o n s  

O p e r a t i n g  p l a n s / c a l c u l a t i o n s  

O r g a n i s a t i o n  p l a n

U n c l e a r  g o a l s

U n c l e a r  e x p e c t a t i o n s  o f  e a c h  o t h e r  

F e e l i n g  o f  i n s e c u r i t y  a n d  u n c e r t a i n t y  

D e l i b e r a t e  f i l t e r i n g  a n d  d i s t o r t i o n  o f  i n f o r m a t i o n  

P r e s s u r e

P e r s o n a l  c l a s h e s  a n d  c o n f l i c t s

L a c k  o f  f i n a n c i a l  m a n a g e m e n t  a n d  c o n t r o l

C o n f l i c t s  b e t w e e n  t h e  i n d i v i d u a l ’ n e e d s  a n d  t h e  
p r o j e c t ’ s d e m a n d s

C l i q u e s  a n d  s m a l l  g r o u p s  w h i c h  o p p o s e  t h e  p r o j e c t  
l e a d e r  a n d  t h e  f o r m a l  o r g a n i s a t i o n

D a i l y  m a n i p u l a t i o n  b y  p o w e r - h u n g r y  p e o p l e

B u r e a u c r a t i c  a n d  u n m a n a g e a b l e  o r g a n i s a t i o n  s t r u c t u r e

T h e  p r o j e c t  m a n a g e r ’ s i n a b i l i t y  t o  m a k e  u n p o p u l a r  
d e c i s i o n s

T h e  p r o j e c t  o r g a n i s a t i o n ’ s i c e b e r g

S o u r c e :  S c h j e t l e i n ,  1 . 0 . ,  ( 1 9 9 0 )

F i g  5 . 2
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Research shows that people often underestimate uncertainty and 
overestimate the precision of their own knowledge and judgment. 
Thus, ’gut f e e l ’, single-number judgments in estimating potential 
losses can be dangerous, particularly when evaluating the 
combined effect of a number of variable items.

A number of methods are available for handling risk and 
uncertainty, these may be catalogued as follows:

Traditional: the use of allowances based on past experiences.
Simulation: an example of which is known as the Monte Carlo

method, uses the computer to predict the possible 
range of outcomes for the project. See page A/1 
appen d i x .

Analytic: the use of mathematics of probability to assess
and combine the effects of the individual risk 
events into an overall measure of risk. See page 
in the appendix.

Discrete Event:use of decision trees, influence diagrams and 
utility theory.

Risk C o n t r o l , the third stage is achieved by advanced planning 
actions and by risk containment actions.
Examples of advance planning action are risk avoidance; risk 
reduction; risk transfer; insurance; risk acceptance with 
contingency and risk acceptance without contingency.

Risk containment actions recognize that the losses assumed are 
not inevitable and could be either greater or smaller, and could 
be contained by management. Effective risk containment may 
convert some or all of the contingency set aside to additional 
profit by use of methods such as contingency planning; P a r e t o ’s 
law control; training programmes, rehearsals, labour agreement; 
and crisis management. This list is by no means exhaustive.

Throughout the life of the project, risk exposures should be re
evaluated so that timely control action can be taken and 
management action focused as necessary.

Assessment for Fitness for Purpose:

Incentives must be given for performance targets of projects 
during post evaluation period. Incentives for good operational 
management of staff should also be given by the clients 
organisation so that staff are more interested in making sure 
that the project is well run. Renewal contracts should be 
awarded to teams who show sensitivity in providing a project that 
will suit the users.
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MONTE CARLO TECHNIQUE

The Monte Carlo technique uses a statistical model that may be 
applied to events where the outcome of each event can occur over 
a range represented by a frequency curve. Figure 1 is an example 
of such a curve for work-hours required to complete a typical 
task, the data representing a large number of possibilities. The 
Monte Carlo technique is useful for evaluating the combined 
potential of multiple, independent variables such as this one.

20

F r e q u e n c y  10

0

F i g u r e  1 .  F r e q u e n c y  C u r v e  

I d e n t i f y i n g  t h e  C r i t i c a l  C o s t  E l e m e n t s

The Monte Carlo technique is applied in the following manner.
First, the critical cost elements in the project are identified. 
The typical project has numerous cost elements, but Pareto’s Law 
(the law of "the significant few and the insignificant many") 
tells us that only a few are critical. It is this phenomenon 
that both causes the problem and allows us to solve it. Since 
only a few critical elements exists, it is quite possible that 
a majority of them will go in the wrong direction and thus lead 
to a cost overrun on the project. ON the other hand, their small 
number allows us to concentrate on them to better understand how 
the project is likely to unfold. Which cost elements, then, are 
critical?

We first must decide what is critical as far as the bottom line 
cost is concerned. Specifically, what maximum variation in 
bottom line cost, caused by a variation in single cost element, 
are we willing to tolerate? One rule-of-thumb* places this 
threshold in the neighbourhood of 0.5 percent in conceptual cost 
estimates and 0.2 percent in detailed cost estimates. Using this 
rule, if the target bottom line of a project in a conceptual cost
estimate is $1,000,000, then the threshold is $5,000.

The critical cost elements in the project now can be identified. 
Specifically, a critical cost element is one whose value can vary 
from its target estimate, either favourably or unfavourably, by 
such a magnitude that the bottom line cost of the project would 
change by an amount greater than the threshold. Thus, in the

4 5 6 7 8 9 1 0  11
W o r k - h o u r s  r e q u i r e d
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p r e v i o u s  e x a m p l e  o f  a  $ 1 , 0 0 0 , 0 0 0  c o n c e p t u a l  c o s t  e s t i m a t e ,  a n y  
c o s t  e l e m e n t  i n  t h e  p r o j e c t  w h i c h  c a n  c h a n g e  t h e  b o t t o m  l i n e  
c o s t ,  e i t h e r  f a v o u r a b l y  o r  u n f a v o u r a b l y ,  b y  m o r e  t h a n  $ 5 , 0 0 0  i s  
c l a s s i f i e d  a s  a  c r i t i c a l  c o s t  e l e m e n t .

T h i s  r u l e - o f - t h u m b  h a s  b e e n  s u c c e s s f u l l y  a p p l i e d  i n  t h o u s a n d s  o f  
p r o j e c t s  o f  a l l  t y p e s  r a n g i n g  i n  s i z e  f r o m  $ 1 , 0 0 0 , 0 0 0  t o  $ 1 2  
b i l l i o n .  W e l l  o v e r  90  p e r c e n t  o f  t h o s e  p r o j e c t s  h a d  f e w e r  t h a n  
t h i r t y  c r i t i c a l  c o s t  e l e m e n t s .

I t  i s  i m p o r t a n t  t o  n o t e  t h a t  t h e  d e c i d i n g  f a c t o r  i n  d e t e r m i n i n g  
c r i t i c a l i t y  i s  t h e  p o t e n t i a l  f o r  v a r i a t i o n ,  n o t  t h e  m a g n i t u d e ,  
o f  a  c o s t  e l e m e n t .  F o r  e x a m p l e ,  a c o s t  e l e m e n t  ma y  a c c o u n t  f o r  
a l a r g e  p o r t i o n  o f  t h e  b o t t o m  l i n e  c o s t  o f  t h e  p r o j e c t ,  b u t  ma y  
h a v e  l i t t l e  o r  n o  p o t e n t i a l  f o r  v a r i a t i o n .  I n  o t h e r  w o r d s ,  t h e  
a c t u a l  v a l u e  o f  t h e  e l e m e n t  c a n n o t  b e  s u f f i c i e n t l y  d i f f e r e n t  t h a n  
i t s  t a r g e t ,  e i t h e r  f a v o u r a b l y  o r  u n f a v o u r a b l y ,  t o  p r o d u c e  a  
b o t t o m  l i n e  c h a n g e  w h i c h  i s  g r e a t e r  t h a n  t h e  t h r e s h o l d .  S u c h  a n  
e l e m e n t  i s  n o n c r i t i c a l .  On t h e  o t h e r  h a n d ,  a n o t h e r  c o s t  e l e m e n t  
( a t  i t s  t a r g e t )  ma y  a c c o u n t  f o r  a  s m a l l  p o r t i o n  o f  t h e  b o t t o m  
l i n e  b u t  c a n  v a r y  f r o m  i t s  t a r g e t ,  e i t h e r  f a v o u r a b l y  o r  
u n f a v o u r a b l y ,  b y  s u c h  a  d e g r e e  t h a t  t h e  b o t t o m  l i n e  c h a n g e  w o u l d  
b e  g r e a t e r  t h a n  t h e  t h r e s h o l d .  A c o s t  e l e m e n t  s u c h  a s  t h i s  i s  
c r i  t i c a l .

P o t e n t i a l l y  c r i t i c a l  c o s t  e l e m e n t s  i n c l u d e  l i q u i d a t e d  d a m a g e s  f o r  
d e l a y  i n  c o m p l e t i o n  a n d / o r  i n c e n t i v e s  f o r  e a r l y  c o m p l e t i o n ,  
u n i n s u r e d  l o s s e s ,  c o s t s  o f  v a r i o u s  m a j o r  l a b o u r - i n t e n s i v e  w o r k  
a c t i v i t i e s ,  c o s t s  o f  m a j o r  b u l k  c o m m o d i t i e s  a n d  o v e r h e a d  i t e m s .

Variability Ranges for the Critical Cost Elements

O n c e  t h e  c r i t i c a l  c o s t  e l e m e n t s  a r e  i d e n t i f i e d ,  t h e  p o t e n t i a l  
v a r i a b i l i t y  o f  e a c h  m u s t  b e  d e t e r m i n e d .  T h i s  s i m p l y  m e a n s  t h a t ,  
i n  a d d i t i o n  t o  i t s  t a r g e t  e s t i m a t e ,  e a c h  c r i t i c a l  e l e m e n t  i s  
a s s e s s e d  i n  t e r m s  o f  i t s  l o w e s t  a n d  h i g h e s t  p o t e n t i a l  v a l u e s .  
T h e s e  l o w e s t  a n d  h i g h e s t  e s t i m a t e s  a r e  f a r  e n o u g h  f r o m  t h e  t a r g e t  
e s t i m a t e  s u c h  t h a t  t h e r e  i s  l e s s  t h a n  a  1 p e r c e n t  c h a n c e  t h a t  t h e  
a c t u a l  w i l l  b e  l o w e r  t h a n  t h e  l o w e s t  e s t i m a t e  a n d  l e s s  t h a n  a  1 
p e r c e n t  c h a n c e  t h a t  i t  w i l l  b e  h i g h e r  t h a n  t h e  h i g h e s t  e s t i m a t e .

F o r  e x a m p l e ,  a s s u m e  t h a t  a  c r i t i c a l  c o s t  e l e m e n t  h a s  a  t a r g e t  
e s t i m a t e  o f  $ 1 0 0 , 0 0 0 .  T h e  p r o j e c t  p l a n n e r s  b e l i e v e  t h e r e  i s  l e s s  
t h a n  a 1 p e r c e n t  c h a n c e  t h e  a c t u a l  c o s t  w i l l  b e  l o w e r  t h a n  
$ 8 0 , 0 0 0 .  T h e y  a l s o  b e l i e v e  t h e r e  i s  l e s s  t h a n  a  1 p e r c e n t  c h a n c e  
t h e  a c t u a l  c o s t  w i l l  b e  h i g h e r  t h a n  $ 1 3 0 , 0 0 0 .

I t  i s  i m p o r t a n t  t o  r e c o g n i z e  t h a t  t h e  r a n g e  i s  n o t h i n g  m o r e  t h a n  
a c o n t i n g e n c y  f o r  a g i v e n  c r i t i c a l  c o s t  e l e m e n t  -  a  c o n t i n g e n c y  
w h i c h  c o n s i d e r s  p o t e n t i a l  u n d e r r u n s  a s  w e l l  a s  p o t e n t i a l  
o v e r r u n s .

Handling the Noncritical Cost Elements
O n c e  t h e  c r i t i c a l  c o s t  e l e m e n t s  i n  a g i v e n  c a t e g o r y  ( l a b o u r ,  f o r  
e x a m p l e )  h a v e  b e e n  i d e n t i f i e d ,  t h e  sum o f  t h e i r  t a r g e t  e s t i m a t e s
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i s  s u b t r a c t e d  f r o m  t h e  t o t a l  t a r g e t  e s t i m a t e  f o r  t h e  c a t e g o r y .  
T h i s  d i f f e r e n c e ,  o f  c o u r s e ,  i s  t h e  sum o f  t h e  t a r g e t  e s t i m a t e s  
o f  t h e  n o n c r i t i c a l  c o s t  e l e m e n t s  i n  t h a t  c a t e g o r y .  I n  o t h e r  
w o r d s ,  t h e  sum o f  t h e  t a r g e t  e s t i m a t e s  o f  t h e  n o n c r i t i c a l  c o s t  
e l e m e n t s  i s  " b a c k e d  o u t "  o f  t h e  t r a d i t i o n a l  e s t i m a t e .  T h e  
n o n c r i t i c a l  c o s t  e l e m e n t s  i n  t h a t  c a t e g o r y  a r e  " f r o z e n "  a t  t h i s  
f i g u r e  f o r  t h e  M o n t e  C a r l o  s i m u l a t i o n .

G r o u p i n g  a l l  n o n c r i t i c a l  c o s t  e l e m e n t s  o f  a  c a t e g o r y  i n t o  o n e  
f i g u r e  i s  j u s t i f i e d .  R e m e m b e r i n g  t h a t  n o t  o n e  o f  t h e s e  e l e m e n t s  
c a n  v a r y  t h e  b o t t o m  l i n e  b y  m o r e  t h a n  t h e  t h r e s h o l d  v a l u e  a n d  
t h a t  t h e r e  a r e  n u m e r o u s  n o n c r i t i c a l  c o s t  e l e m e n t s ,  t h e i r  
b e h a v i o u r  a s  a g r o u p  i s  p r e d i c t a b l e .  t h e r e  i s  a  c a n c e l l i n g  
e f f e c t  -  f o r  e a c h  n o n c r i t i c a l  c o s t  e l e m e n t  i n  t h a t  c a t e g o r y  t h a t  
o v e r r u n s  we c a n  e x p e c t  a n o t h e r  n o n c r i t i c a l  c o s t  e l e m e n t  i n  t h a t  
c a t e g o r y  t o  u n d e r r u n  s u c h  t h a t  t h e  t o t a l  d o l l a r s  o f  o v e r r u n  i s  
e s s e n t i a l l y  o f f s e t  b y  t h e  t o t a l  d o l l a r s  o f  u n d e r r u n .  I n  o t h e r  
w o r d s ,  t h e r e  i s  a  " w a s h "  i n  t h e  n o n c r i t i c a l  c o s t  e l e m e n t s  i n  t h a t  
c a t e g o r y .  T h e r e  w i l l  b e  n o  c a n c e l l i n g  e f f e c t  i f  m o s t  o f  t h e  
n o n c r i t i c a l  c o s t  e l e m e n t s ’ t a r g e t s  a r e  o p t i m i s t i c  o r  i f  m o s t  o f  
t h e m  a r e  p e s s i m i s t i c .  I n  s u c h  c a s e s ,  t h e  b i a s  s h o u l d  b e  
c o m p e n s a t e d  f o r  b y  f r e e z i n g  t h e  t o t a l  o f  t h e  n o n c r i t i c a l  c o s t  
e l e m e n t s  a t  a  v a l u e  e i t h e r  h i g h e r  o r  l o w e r  t h a n  t h e i r  c o l l e c t i v e  
t a r g e t  e s t i m a t e  f o r  t h e  c a t e g o r y .  O r ,  i f  s u f f i c i e n t  u n c e r t a i n t y  
e x i s t s  r e g a r d i n g  t h e  d e g r e e  o f  t h e  b i a s ,  t h e  total  c o s t  o f  t h e  
n o n c r i t i c a l  c o s t  e l e m e n t s  f o r  t h a t  c a t e g o r y  s h o u l d  b e  a s s e s s e d  
w i t h  a  r a n g e .

O n c e  a l l  c r i t i c a l  e l e m e n t s  a r e  r a n g e d  a n d  n o n c r i t i c a l  c o s t  
e l e m e n t s  f r o z e n  o r  r a n g e d  a s  a g r o u p ,  t h e  M o n t e  C a r l o  m e t h o d  i s  
e m p l o y e d ,  t y p i c a l l y  o n  a  c o m p u t e r .  T h i s  r e s u l t s  i n  a  f r e q u e n c y  
d i s t r i b u t i o n  c u r v e  f o r  t h e  p r o j e c t  s i m i l a r  t o  t h a t  f o r  t h e  
i n d i v i d u a l  w o r k  i t e m  s h o w n  i n  F i g u r e  1 .  F r o m  t h i s  i s  d e v e l o p e d  
a  c um ul ative p r o b a b i l i t y  curve,  a l s o  c a l l e d  t h e  Ov errun P r o f i l e . 
I t  d i s p l a y s  p o t e n t i a l  p r o j e c t  c o s t  v e r s u s  p r o b a b i l i t y  o f  t h a t  
c o s t  b e i n g  o v e r r u n .  U s u a l l y  1 , 0 0 0  o r  m o r e  s i m u l a t i o n s  a r e  
p e r f o r m e d  t o  d e v e l o p  t h e  o v e r r u n  p r o f i l e .

F i g u r e  2 i s  a  s i m p l e  e x a m p l e  o f  a n  o v e r r u n  p r o f i l e  a s  m i g h t  b e  
g e n e r a t e d  u s i n g  t h e  M o n t e  C a r l o  t e c h n i q u e .  T h i s  p r o f i l e  i s  a n  
e x c e l l e n t  t o o l  f o r  p r o j e c t  m a n a g e r s  t o  u s e  i n  e v a l u a t i n g  
e x p o s u r e .  F o r  e x a m p l e ,  i t  c a n  b e  s e e n  t h a t  t h e r e  i s  a b o u t  a  2 0  
p e r c e n t  p r o b a b i l i t y  t h a t  t h e  p r o j e c t  c o s t  w i l l  e x c e e d  $ 2 1  
m i l l i o n .  T h e  5 0  p e r c e n t  p o i n t  i s  a b o u t  $ 1 9 . 7 5  m i l l i o n .

I n  e a c h  o f  t h e  m e t h o d s  d e s c r i b e d ,  t h e  a n a l y s t s  a r e  r e q u i r e d  t o  
e s t a b l i s h  a t  l e a s t  t h e  h i g h ,  l o w  a n d  t a r g e t  e s t i m a t e  f o r  e a c h  
c r i t i c a l  c o s t  e l e m e n t .  I n  t h e  m o r e  s o p h i s t i c a t e d  M o n t e  C a r l o  
m e t h o d s ,  t h e  a n a l y s t s  a l s o  e i t h e r  s e l e c t  t h e  p r o b a b i l i t y  o f  t h e  
t a r g e t  e s t i m a t e  n o t  b e i n g  e x c e e d e d ,  o r  m o r e  c o m p l e t e l y  d e f i n e  t h e  
v a r i a t i o n .  S u b j e c t i v e  j u d g m e n t s  a r e  r e q u i r e d  t o  e s t a b l i s h  t h e s e  
f i g u r e s .  I t  i s  b e t t e r  i f  t h e s e  a r e  a r r i v e d  a t  t h r o u g h  g r o u p  
b r a i n s t o r m i n g  r a t h e r  t h a n  l e a v i n g  t h e  p r o c e s s  t o  a  s i n g l e  
i n d i v i d u a l  a s  t h i s  w i l l  b r o a d e n  t h e  b a s e  o f  e x p e r i e n c e  a n d  
k n o w l e d g e  a p p l i e d  t o  t h e  p r o c e s s  a n d  e l i m i n a t e  i n d i v i d u a l  b i a s e s .
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N o t  a l l  c o s t  r i s k  i t e m s  a r e  i n c l u d e d  i n  t h e  r a n g i n g  p r o c e s s ,  o r  
a  l e a s t  t h e i r  f u l l  p o t e n t i a l  c o s t  i s  n o t  c o n s i d e r e d .  F o r  
e x a m p l e ,  m a n y  o f  t h e  r i s k s  a r e  i n s u r a b l e  a n d  p r o t e c t i o n  i s  b e s t  
p r o v i d e d  w i t h  i n s u r a n c e .  U s u a l l y ,  t h i s  i n s u r a n c e  h a s  a
d e d u c t i b l e  p o r t i o n  so  r a n g e  v a l u e s  a r e  f o u n d  b y  m u l t i p l y i n g  t h e  
d e d u c t i b l e  a m o u n t  b y  t h e  e s t i m a t e d  h i g h ,  l o w  a n d  t a r g e t  f r e q u e n c y  
o f  o c c u r r e n c e .  O f  c o u r s e ,  t h e  c o s t  o f  t h e  i n s u r a n c e  b e c o m e s  a  
f i x e d - c o s t  i t e m  i n  t h e  c o n t r a c t .

100
8 0

P r o b a b i l i t y  6 0  
o f  o v e r r u n

(%) 4 0

20

17  1 8  19  2 0  21  2 2  2 3  2 4
P r o j e c t  C o s t  -  $ m i l l i o n

F i g u r e  2 .  O v e r r u n  P r o f i l e

Selecting Method

M o n t e  C a r l o  m e t h o d s  c o m p r i s e  o n l y  o n e  o f  s e v e r a l  t e c h n i q u e s  
a v a i l a b l e  t o  a c c o m p l i s h  r i s k  a n a l y s i s .  S e l e c t i o n  o f  a n
a p p r o p r i a t e  t e c h n i q u e  f o r  a  g i v e n  p r o j e c t  i s  a  f u n c t i o n  o f  
s e v e r a l  f a c t o r s .  P r o j e c t  c h a r a c t e r i s t i c s  w h i c h  a f f e c t  t h e  
s e l e c t i o n  o f  a  r i s k  m e a s u r e m e n t  t e c h n i q u e  a r e :

h ow s e r i o u s l y  t h e  r i s k  i s  v i e w e d  b y  m a n a g e m e n t

t h e  c o m p l e x i t y  o f  t h e  r i s k  e n v i r o n m e n t

t h e  e x p e r t i s e  w h i c h  i s  a v a i l a b l e  t o  p e r f o r m  t h e  r i s k  a n a l y s i s

A l s o ,  w h e n  s e l e c t i n g  a  r i s k  m e a s u r e m e n t  t e c h n i q u e ,  o n e  m u s t  
c o n s i d e r  t h a t  some  t e c h n i q u e s  r e q u i r e  m o r e  i n p u t  d a t a .  Some  g i v e  
m o r e  a p p r o p r i a t e  o u t p u t .  Some a r e  b e t t e r  a t  m o d e l l i n g  h i g h l y  
c o m p l e x  r i s k s  a n d  o t h e r s  a r e  m o r e  a p p r o p r i a t e  f o r  s i m p l e  
c i r c u m s t a n c e s .  On t h e  b a s i s  o f  a c t u a l  u s a g e ,  h o w e v e r ,  t h e  
t r a d i t i o n a l  a n d  s i m u l a t i o n  m e t h o d s  h a v e  b e c o m e  t h e  m o s t  a c c e p t e d .

Schedule Risk

T i m e  a s  w e l l  a s  c o s t  i s  s u b j e c t  t o  v a r i a b i l i t y ,  w h i c h  s h o u l d  b e  
c o n s i d e r e d  w i t h i n  t h e  r i s k  m a n a g e m e n t  p r o g r a m  o f  t h e  p r o j e c t ,  
a s  w i t h  c o s t ,  b o t h  t h e  t r a d i t i o n a l  a n d  s i m u l a t i o n  a p p r o a c h e s  c a n  
be a p p l i e d  t o  s c h e d u l e  r i s k .  A n u m b e r  o f  c o m m e r c i a l  s o f t w a r e  
p r o g r a m s  a r e  a v a i l a b l e  f o r  t h e  s i m u l a t i o n  a p p r o a c h ;  o f  c o u r s e ,
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t h e  t r a d i t i o n a l  a p p r o a c h  u s e s  a  b r a i n s t o r m i n g  a p p r o a c h  f o r  
d e t e r m i n i n g  t h e  p o t e n t i a l  f o r  o v e r r u n  o f  t h e  s c h e d u l e .
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E X A M P L E  R I S K  MANAGEMENT PROGRAM

S o u r c e : -  

I n t r o d u c t i o n

T h e  r i s k  c h a l l e n g e  a n d  a g e n e r a l  m e t h o d o l o g y  o u t l i n e d  f o r  
m a n a g i n g  r i s k  h a s  b e e n  p r e v i o u s l y  d e s c r i b e d .  I n  t h i s  e x a m p l e ,  
a m o d e l  r i s k  m a n a g e m e n t  p r o g r a m  f o r  a m a n a g e m e n t  c o n t r a c t o r  
b i d d i n g  o n  a  f i x e d - p r i c e  e n g i n e e r i n g - p r o c u r e m e n t - c o n s t r u c t i o n  
p r o j e c t  w i l l  b e  d e v e l o p e d  u s i n g  t h e  m e t h o d o l o g y  d e s c r i b e d .

T h e  P r o j e c t

T h e  p r o j e c t  i s  a  p o w e r  g e n e r a t i n g  p l a n t  t o  b e  c o n s t r u c t e d  i n  a  
l a r g e  a r e a  i n  c o u n t r y  x i n  w h i c h  a n e w  r e s i d e n t i a l  a r e a  h a s  b e e n  
d e v e l o p e d .  D e v e l o p m e n t  c o n s i s t s  o f  n u m e r o u s  h o u s i n g  e s t a t e s ,  
r e c r e a t i o n  a r e a ,  p r i v a t e  h o m e s ,  a s h o p p i n g  c e n t r e ,  m a r k e t  a n d  
s c h o o l s .  T h e  n e w  p l a n t  i s  t o  s u p p o r t  r e q u i r e m e n t s  a s s o c i a t e d  
w i t h  r e s o r t  e x p a n s i o n  t h a t  i s  t o  t a k e  p l a c e  d u r i n g  t h e  n e x t  
s e v e r a l  y e a r s .

T h e  t i m e  i s  A u g u s t  1 a n d  r e q u e s t s  f o r  f i x e d - p r i c e  p r o p o s a l s  f o r  
t h e  p r o j e c t  h a v e  b e e n  i s s u e d  b y  t h e  u t i l i t y  c o n c e r n e d  t o  s e l e c t e d  
c o n t r a c t o r s .  As o n e  o f  t h o s e  c o n t r a c t o r s ,  we a r e  e v a l u a t i n g  t h e  
r i s k  a s p e c t s  o f  t h i s  p r o j e c t  f o r  p u r p o s e s  o f  d e t e r m i n i n g  w h e t h e r  
we s h o u l d  b i d  o n  t h e  p r o j e c t  a n d ,  i f  we c h o o s e  t o  b i d ,  w h a t  o u r  
r i s k  m a n a g e m e n t  p l a n  w i l l  b e .

T h e  f o l l o w i n g  a d d i t i o n a l  d e t a i l s  a p p l y  t o  t h e  p r o j e c t :

A m a j o r  r a i l r o a d  p a s s e s  t h r o u g h  t h e  t o w n  a t  t h e  b a s e  
o f  t h e  v a l l e y .

-  T h e  e s t i m a t e d  c o s t  o f  $ 2 5  m i l l i o n  i s  b a s e d  o n  a 
s i m i l a r  u n i t  b u i l t  r e c e n t l y  i n  a n o t h e r  l o c a t i o n .

A t  t h i s  t i m e  t h e  e c o n o m y  i s  s l u g g i s h ,  s t i l l  s u f f e r i n g  
s o m e w h a t  f r o m  t h e  c o l l a p s e  o f  o i l  p r i c e s .

T h e  u t i l i t y  c o m p a n y  h a s  a  c o n t r a c t  f o r  s u p p l y  o f  
n a t u r a l  g a s  u p o n  c o m p l e t i o n  o f  t h e  p r o j e c t .  
C o n s t r u c t i o n  o f  t h e  s u p p l y  l i n e  i s  n o t  p a r t  o f  t h i s  
c o n t r a c t .

T h e  e l e c t r i c a l  d i s t r i b u t i o n  s y s t e m  o u t s i d e  t h e  
b o u n d a r i e s  o f  t h e  p o w e r  p l a n t  i s  n o t  p a r t  o f  t h i s  
c o n t r a c t .

I t  i s  e x p e c t e d  t h a t  a l l  p e r m i t s  w i l l  b e  a v a i l a b l e  b y
D e c e m b e r  1 ,  t h e  a w a r d  d a t e .  H o w e v e r ,  t h e  d e s i g n -
c o n s t r u c t i o n  c o n t r a c t  w i l l  n o t  b e  a w a r d e d  b e f o r e  a l l
p e r m i t s  a r e  a p p r o v e d .  T h u s ,  t h e  u t i l i t y  r e q u i r e s  t h a t
a l l  b i d s  b e  v a l i d  u n t i l  M a r c h  1 w i t h  n o  a d j u s t m e n t  o f  
c o m p l e t i o n  d a t e .
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T h e  s e l e c t e d  c o n t r a c t o r  c a n  c h o o s e  t o  p e r f o r m  a l l  
e n g i n e e r i n g ,  p r o c u r e m e n t  a n d  c o n s t r u c t i o n  f u n c t i o n s  
u s i n g  i n - h o u s e  r e s o u r c e s ,  o r  ma y  c h o o s e  t o  s u b c o n t r a c t  
a n y  p o r t i o n  t h e r e o f .  H o w e v e r ,  t h e r e  w i l l  b e  a  s i n g l e  
c o n t r a c t  f o r  a l l  f u n c t i o n s  b e t w e e n  t h e  u t i l i t y  a n d  t h e  
c o n t r a c t o r  .

P e r f o r m a n c e  o f  t h e  c o m p l e t e  f a c i l i t y  m u s t  b e  
g u a r a n t  e e d .

-  R e q u i r e d  c o m p l e t i o n  d a t e  i s  N o v e m b e r  1 ,  t w o  y e a r s
h e n c e .  S i n c e  t h e  f a c i l i t y  i s  n e e d e d  t o  s u p p o r t  n e w  
d e v e l o p m e n t  o p e r a t i o n s  b e g i n n i n g  w i t h  t h e  w i n t e r  
s e a s o n  f o l l o w i n g  c o m p l e t i o n ,  t h e r e  w i l l  b e  l i q u i d a t e d  
d a m a g e s  o f  $ 1 0 , 0 0 0  p e r  d a y  f o r  a l l  u n r e c o g n i z e d  d e l a y s  
a f t e r  t h a t  d a t e .

T h e  c o n t r a c t  w i l l  i n c l u d e  a  l i m i t e d  h o l d - h a r m l e s s  
c l a u s e  t o  p r o t e c t  t h e  u t i l i t y  f r o m  a l l  a c t s  p e r f o r m e d  
b y  t h e  c o n t r a c t o r  o r  h i s  s u b c o n t r a c t o r s  a n d  v e n d o r s .

N e i t h e r  c o n s t r u c t i o n  t r a f f i c  n o r  c o n s t r u c t i o n  a c t i v i t y  
i s  p e r m i t t e d  w i t h i n  t h e  b o u n d a r i e s  o f  t h e  d e v e l o p m e n t  
b e f o r e  7AM o r  a f t e r  7PM o f  a n y  d a y .  F u r t h e r ,  n o  
c o n s t r u c t i o n  t r a f f i c  o r  c o n s t r u c t i o n  a c t i v i t y  i s  
p e r m i t t e d  o n  S u n d a y s .

Risk Management Program Approach:

R e f l e c t i n g  e a r l i e r  d i s c u s s i o n s ,  t h e  r i s k  m a n a g e m e n t  p r o g r a m m  w i l l  
b e  d e v e l o p e d  i n  t h e s e  s t e p s :

I d e n t i f i e d  r i s k s

D e t e r m i n a t i o n  o f  o p t i o n s  f o r  h a n d l i n g  r i s k s  

M e a s u r e m e n t  o f  r i s k s  t o  b e  c o v e r e d  b y  c o n t i n g e n c y  

D e t e r m i n a t i o n  o f  c o n t i n g e n c y

S u m m a r i z i n g  o v e r a l l  r i s k  m a n a g e m e n t  p r o g r a m

T h e  o b j e c t i v e  o f  t h i s  e x a m p l e  i s  s i m p l y  t o  i l l u s t r a t e  t h e  
m e t h o d o l o g y .

Risk Identification

T h i s  i s  a f i x e d - p r i c e ,  d e s i g n - b u i l d  p r o j e c t .  G e n e r a l l y ,  d e s i g n -  
b u i l d  p r o j e c t s  a r e  e i t h e r  t o t a l l y  c o s t  r e i m b u r s a b l e  o r  h a n d l e d  
i n  a t w o - s t e p  f a s h i o n  w i t h  t h e  d e s i g n  b e i n g  r e i m b u r s a b l e  a n d  t h e  
c o n s t r u c t i o n  c o s t  f i x e d  t h r o u g h  n e g o t i a t i o n  a f t e r  d e s i g n  
d e f i n i t i o n  i s  a t  a  c e r t a i n  p o i n t .  H o w e v e r ,  t h e  f a c i l i t y  i n v o l v e d  
i s  o f  a  t y p e  f o r  w h i c h  t h e r e  i s  c o n s i d e r a b l e  i n d u s t r y  e x p e r i e n c e  
s o  a f i x e d - p r i c e  a p p r o a c h  c a n  b e  c o n s i d e r e d .  E v e n  s o ,  t h i s  
f e a t u r e  o f  t h e  c o n t r a c t  i s  c e r t a i n l y  a m a j o r  r i s k  i t e m .  H o w e v e r ,  
f o r  p u r p o s e s  o f  m a n a g e m e n t  we w i l l  b r e a k  i t  i n t o  i t s  c o m p o n e n t s .
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R e c a l l i n g  t h a t  r i s k s  c a n  b e  c l a s s i f i e d  a s  k n o w n s , k n o w n - u n k n o w n s  
a n d  u n k n o w n - u n k n o w n s , we f i r s t  c o n c e r n  o u r s e l v e s  w i t h  t h e  
a p p a r e n t  k n o w n  r i s k s .  F r o m  t h e  i n f o r m a t i o n  a v a i l a b l e  a n d  o u r
g e n e r a l  k n o w l e d g e  o f  c o n s t r u c t i o n ,  t h e s e  k n o w n  r i s k s  s h o u l d  b e

o n  o u r  l i s t :

C o n t r a c t  c l a u s e s
-  L i q u i d a t e d  d a m a g e s  

P e r f o r m a n c e  g u a r a n t e e s

T i m e  f a c t o r s
A v a i l a b l e  b i d d i n g  t i m e

-  A v a i l a b l e  w o r k  d a y s

E n g i n e e r i n g  f a c t o r s  
C o s t s
Q u a l i t y  o f  d e s i g n  
T i m e l i n e s s  o f  d e s i g n

E n g i n e e r e d  e q u i p m e n t  f a c t o r s  
C o s t

-  A v a i l a b i l i t y  
I n f l a t i o n / e s c a l a t i o n  
A b i l i t y  t o  s t o r e  a n d  p r o t e c t

B u l k  a n d  o t h e r  m a t e r i a l s  
C o s  t
A v a i l a b i l i t y  
I n f l a t i o n / e s c a l a t i o n  
A b i l i t y  t o  s t o r e  a n d  p r o t e c t

A r e a  f a c t o r s
-  R e m o t e n e s s  

C o n g e s t i o n
T o u r i s t / l o c a l  p o p u l a t i o n  i n t e r f e r e n c e s  
G e o l o g y / s u b s u r f a c e  c o n d i t i o n s  
T r a n s p o r t a t i o n  l i m i t a t i o n s ;  a c c e s s / e g r e s s

L a b o u r  f a c t o r s
U n c e r t a i n  a v a i l a b i l i t y ;  r e m o t e n e s s  f r o m  p o p u l a t i o n  
c e n t  r e s
U n c e r t a i n  q u a l i t y

-  Wa g e  s c a l e s  r e q u i r e d  t o  a t t r a c t  
P o s s i b l e  s u b s t a n c e  a b u s e  p r o b l e m s

P e r m a n e n t  m a t e r i a l  f a c t o r s
C o s t s ;  i n f l a t i o n / e s c a l a t i o n  
L e a d  t i m e s  f o r  k e y  i t e m s  
A b i l i t y  t o  p r o t e c t  d u r i n g  w i n t e r

A b i l i t y  t o  p e r f o r m
A v a i l a b i l i t y  o f  c o n s t r u c t i o n  d r a w i n g s  w h e n  n e e d e d  
Q u a l i f i e d  s u p e r v i s o r y  p e r s o n n e l  
N e e d e d  s u p p o r t  f a c i l i t i e s
C o n f l i c t  w i t h  o t h e r  c o n s t r u c t i o n  i n  a r e a
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E n v i  r o n m e n t a l

-  D a m a g e  t o  n a t u r a l  f e a t u r e s
D a m a g e  t o  e x i s t i n g  f a c i l i t i e s  ( r o a d s ,  b r i d g e s ,  e t c )

M i s c e l l a n e o u s  r i s k s
D e l a y  i n  p e r m i t  a p p r o v a l
I n s u r a b l e  p e r s o n n e l  a n d  p r o p e r t y  l o s s e s  
U n i n s u r a b l e  p e r s o n n e l  a n d  p r o p e r t y  l o s s e s

H a v i n g  c o m p i l e d  t h e  l i s t  o f  s i g n i f i c a n t  k n o w n  r i s k s ,  t h e  n e x t  
s t e p  i s  t o  l i s t  t h e  k n o w n - u n k n o w n s . T h e  f o l l o w i n g  i t e m s  a r e  t h e  
t y p e  t h a t  s h o u l d  b e  o n  t h a t  l i s t :

A b n o r m a l  w e a t h e r  c o n d i t i o n s
-  E a r l y  w i n t e r  o r  l a t e  s p r i n g  

F l o o d i n g
U n u s u a l l y  h e a v y  s u m m e r  r a i n  

F i n a n c i a l  f a i l u r e  o f  k e y  v e n d o r s  o r  s u b c o n t r a c t o r s  

V i o l a t i o n s  r e s u l t i n g  i n  s t o p p a g e s  o r  p e n a l t i e s

S t r i k e s ,  e m b a r g o e s ,  o r  o t h e r  u n e x p e c t e d  e v e n t s  e l s e w h e r e  t h a t  
a f f e c t  e q u i p m e n t  o r  m a t e r i a l s  a v a i l a b i l i t y

We c a n n o t  c o m p i l e  a  l i s t  o f  u n k n o w n - u n k n o w n  r i s k s  s i n c e  t h e s e  
c a n n o t  b e  f o r e s e e n .  H o w e v e r ,  we m u s t  s t i l l  c o n s i d e r  t h e i r  
p o t e n t i a l  f o r  a f f e c t i n g  t h e  p r o j e c t  a n d  some p r o t e c t i o n  w i l l  b e  
i n c l u d e d  i n  t h e  i n s u r a n c e  p o r t i o n  o f  o u r  r i s k  m a n a g e m e n t  p r o g r a m .

C a t a l o g u i n g  R i s k s  a n d  C o n t r o l  O p t i o n s

T h e  d e v e l o p m e n t  o f  t h e  l i s t s  a b o v e  h a s  f o r c e d  u s  t o  e x p o s e  t h e  
i n c l u d e d  r i s k s  o f  t h i s  c o n t r a c t .  T h e  n e x t  s t e p  i s  t o  o r g a n i z e  
t h e s e  f o r  p u r p o s e s  o f  c o n t r o l  s i n c e  m a n y  o f  t h e  r i s k s  a r e  
i n t e r r e l a t e d .  F o r  e x a m p l e ,  l a b o u r  c o s t s  a r e  a  f u n c t i o n  o f  w a g e  
s c a l e s ,  c r e w  c o m p o s i t i o n s ,  p r o d u c t i v i t y  a n d  e x t e n t  o f  r e w o r k .  
P r o d u c t i v i t y  w i l l  b e  a f u n c t i o n  o f  m a n y  f a c t o r s  i n c l u d i n g  q u a l i t y  
o f  t h e  w o r k e r s ,  m a n a g e m e n t  c o m p e t e n c e ,  c o n g e s t i o n ,  q u a l i t y  a n d  
a v a i l a b i l i t y  o f  d e s i g n  d r a w i n g s ,  a v a i l a b i l i t y  o f  m a t e r i a l s  a n d  
a v a i l a b i l i t y  o f  t o o l s  a n d  c o n s t r u c t i o n  e q u i p m e n t .  I t  w o u l d  b e  
i m p r a c t i c a l  t o  e v a l u a t e  e a c h  o f  t h e s e  e l e m e n t s  i n d e p e n d e n t l y  s o  
we w i l l  c o m b i n e  t h e i r  e f f e c t s  i n t o  m a j o r  r i s k  c a t e g o r i e s .

W h i l e  t h e  t o t a l  r i s k  l i s t  c a n  b e  o r g a n i z e d  i n  a n u m b e r  o f  w a y s ,  
we h a v e  c h o s e n  t o  c o n s o l i d a t e  t h e m  i n t o  t h e  c a t e g o r i e s  b e l o w .  
A l s o ,  f o r  e a c h  s e l e c t e d  c a t e g o r y ,  we w i l l  l i s t  o p t i o n s  a v a i l a b l e  
t o  us  f o r  c o n t r o l  o f  t h a t  r i s k .  L a t e r ,  we w i l l  s e l e c t  f r o m  t h e s e  
o p t i o n s  f o r  o u r  f i n a l  p r o g r a m .

A l l  r i s k s
A v o i d  b y  e l e c t i n g  n o t  t o  b i d  o n  t h i s  p r o j e c t



E n g i n e e r i n g  c o s t  o v e r r u n s
T r a n s f e r  r i s k  b y  s u b c o n t r a c t i n g  e n g i n e e r i n g
A c c e p t  r i s k  w i t h o u t  c o n t i n g e n c y
A c c e p t  r i s k  b u t  i n c l u d e  a s  c o n t i n g e n c y  i t e m

-  E m p l o y  s t r o n g  s c o p e  a n d  c h a n g e  c o n t r o l  p r o g r a m

C r a f t  l a b o u r  c o s t  o v e r r u n s
T r a n s f e r  r i s k  b y  s u b c o n t r a c t i n g  s ome  o r  a l l  
c o n s t r u c t i o n  w o r k
A c c e p t  r i s k  w i t h o u t  c o n t i n g e n c y
A c c e p t  r i s k  b u t  i n c l u d e  a s  a  c o n t i n g e n c y  i t e m
E m p l o y  s t r o n g  q u a l i t y  m a n a g e m e n t  p r o g r a m  t o
c o n t r o l  r e w o r k

-  U s e  w o r k e r  i n c e n t i v e s  t o  r e c o g n i z e  s u p e r i o r  
q u a l i t y  a n d  p r o d u c t i v i t y

E n g i n e e r e d  e q u i p m e n t  c o s t  o v e r r u n s
A c c e p t  r i s k  w i t h o u t  c o n t i n g e n c y
A c c e p t  r i s k  b u t  i n c l u d e  a s  a c o n t i n g e n c y  i t e m
U s e  c o m p e t i t i v e  b i d d i n g  t o  m i n i m i z e  c o s t

O t h e r  m a t e r i a l s  c o s t  o v e r r u n s
A c c e p t  r i s k  w i t h o u t  c o n t i n g e n c y
A c c e p t  r i s k  b u t  i n c l u d e  a s  a c o n t i n g e n c y  i t e m

-  U t i l i z e  c o m p e t i t i v e  b i d d i n g  o n  s u p p l y  c o n t r a c t s  
U t i l i z e  e a r l y  b u y o u t  o f  s e l e c t e d  m a t e r i a l s
t o  a v o i d  l a t e r  p r i c e  i n c r e a s e s

S c h e d u l e  o v e r r u n s  a n d  l i q u i d a t e d  d a m a g e s
-  T r a n s f e r  l i q u i d a t e d  d a m a g e s  r i s k  t o  v e n d o r s  

a n d  s u b c o n t r a c t o r s
A c c e p t  r i s k  w i t h o u t  c o n t i n g e n c y
A c c e p t  r i s k  b u t  i n c l u d e  a s  c o n t i n g e n c y  i t e m
i n  b o t h  s c h e d u l e  a n d  b u d g e t
I m p l e m e n t  s t r o n g  p l a n n i n g  a n d  c o n t r o l  
p r o g r a m  t o  a s s u r e  f u l l  i n t e g r a t i o n  o f  
e n g i n e e r i n g ,  p r o c u r e m e n t  a n d  c o n s t r u c t i o n  
a c  t  i v i  t y
I n t e g r a t e  m a t e r i a l s  t r a c i n g  w i t h  c o s t /  
s c h e d u l e  c o n t r o l
U s e  s t r o n g  e x p e d i t i n g  p r o g r a m  f o r  c r i t i c a l  
p u r c h a s e s
H a v e  c o n t i n g e n c y  p l a n s  f o r  c r i t i c a l  
o p e r a t  i o n s

-  I n c l u d e  i n c e n t i v e  f e a t u r e s  i n  p r o c u r e m e n t
c o n t r a c t s  f o r  e a r l y  d e l i v e r y  a n d  z e r o  
d e f  e c t s

P e r s o n n e l ,  e q u i p m e n t  o r  c o n s t r u c t e d  f a c i l i t y  l o s s
P u r c h a s e  i n s u r a n c e  r e q u i r e d  b y  l a w  o r  o w n e r  
F o r  o t h e r  i n s u r a b l e  l o s s e s ,  a c c e p t  r i s k  a n d  
s e l f - i n s u r e  w i t h o u t  c o n t i n g e n c y  
F o r  o t h e r  i n s u r a b l e  l o s s e s ,  a c c e p t  r i s k  a n d  
s e l f - i n s u r e  w i t h  c o n t i n g e n c y
P u r c h a s e  a v a i l a b l e  i n s u r a n c e  f o r  o t h e r  
i n s u r a b l e  l o s s e s  a n d  a c c e p t  r i s k  o f
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u n i n s u r a b l e  l o s s e s  w i t h o u t  c o n t i n g e n c y

-  P u r c h a s e  a v a i l a b l e  i n s u r a n c e  f o r  o t h e r  
i n s u r a b l e  l o s s e s  a n d  a c c e p t  r i s k  o f  
u n i n s u r a b l e  l o s s e s  w i t h  c o n t i n g e n c y

-  U t i l i z e  s t r o n g  s a f e t y  ( l o s s  c o n t r o l )  p r o g r a m  
D e v e l o p  e m e r g e n c y  p l a n s  ( a c c i d e n t ,  s e v e r e  
w e a t h e r  e t c )

P e r f o r m a n c e  g u a r a n t e e s
U t i l i z e  c o m p r e h e n s i v e  q u a l i f i c a t i o n  p r o g r a m  
f o r  v e n d o r s  o f  a l l  m e c h a n i c a l  e q u i p m e n t  
E m p h a s i z e  u s e  o f  o f f - t h e - s h e l f ,  u s e - t e s t e d  
c o m p o n e n t s  i n s t e a d  o f  n e w l y  e n g i n e e r i n g  
i  t  ems

-  T r a n s f e r  p e r f o r m a n c e  g u a r a n t e e s  t o  v e n d o r s  
b y  c o n t r a c t

S p e c i a l  l o s s e s  ( f i n e s ,  e t c )
-  A c c e p t  r i s k  w i t h o u t  c o n t i n g e n c y

A c c e p t  r i s k  b u t  i n c l u d e  a s  c o n t i n g e n c y  i t e m  
U t i l i z e  s t r o n g  s a f e t y  ( l o s s  c o n t r o l )  p r o g r a m

-  D e v e l o p  e n v i r o n m e n t a l  p r o t e c t i o n  a n d  o t h e r  
e m e r g e n c y  p l a n s

O t h e r  r i s k s  i n h e r e n t  i n  p r o j e c t
P a r e t o ’ s L a w  m a n a g e m e n t  ( c r i t i c a l  i t e m s
m a n a g e m e n t )
C o m p r e h e n s i v e  q u a l i t y  m a n a g e m e n t  p r o g r a m  
E s t a b l i s h  s t a g i n g  a r e a  o u t s i d e  r e s o r t
c o m p l e x  t o  p e r m i t  w o r k  d u r i n g  e x c l u d e d  h o u r s  
M a i n t a i n  z e r o  t o l e r a n c e  s u b s t a n c e  a b u s e
p o l i c y

-  E s t a b l i s h  c l o s e  s c r e e n i n g  p o l i c y  f o r  a l l  
h i r e s
P r o v i d e  t r a i n i n g  a s  n e c e s s a r y  f o r  s e l e c t e d  
s u p e r v i s o r y  a n d  c r a f t  p e r s o n n e l

As i s  a p p a r e n t  f r o m  t h e  a b o v e  l i s t i n g  t h e r e  a r e  m a n y  a c t i o n s  i n  
a d d i t i o n  t o  b u y i n g  i n s u r a n c e  a n d  e s t a b l i s h i n g  a  c o n t i n g e n c y  t h a t  
c a n  b e c o m e  e l e m e n t s  o f  a r i s k  m a n a g e m e n t  p r o g r a m .

T o  c o n t i n u e  w i t h  t h e  e x a m p l e ,  i t  w i l l  b e  a s s u m e d  t h a t  we h a v e  
d e c i d e d  t o  b i d  o n  t h i s  p r o j e c t  a n d  t o  p e r f o r m  a l l  e n g i n e e r i n g ,  
p r o c u r e m e n t  a n d  c o n s t r u c t i o n  u s i n g  i n - h o u s e  r e s o u r c e s  o r  t h r o u g h  
d i r e c t  h i r e .  A l s o ,  we w i l l  a s s u m e  t h a t  t h e  d e c i s i o n  h a s  b e e n  
m a d e  t o :  ( 1 )  b u y  i n s u r a n c e  f o r  i n s u r a b l e  r i s k s  a t  l e v e l s  n o r m a l l y
u s e d  b y  t h e  c o m p a n y ,  a n d  ( 2 )  e s t a b l i s h  c o n t i n g e n c i e s  f o r  b o t h  
c o s t  a n d  s c h e d u l e  f o r  t h o s e  r i s k s  f o r  w h i c h  c o n t i n g e n c y  i s  a  
c o n t r o l  o p t i o n .  D e t e r m i n a t i o n  o f  t h e  a m o u n t  o f  c o s t  c o n t i n g e n c y  
i s  t h e  n e x t  m a j o r  t a s k .  L a t e r  we w i l l  c h o o s e  a d d i t i o n a l  c o n t r o l  
o p t i o n s  t o  r o u n d  o u t  o u r  p r o g r a m .
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Contingency Determination:

F o r  t h o s e  i t e m s  f o r  w h i c h  s e t t i n g  a s i d e  a c o n t i n g e n c y  a m o u n t  i s  
a n  o p t i o n ,  we m u s t  f o l l o w  a s t r u c t u r e d  p r o c e d u r e  t o  d e t e r m i n e  t h e  
c o l l e c t i v e  a m o u n t .  T wo  m e t h o d s  w i l l  b e  s u g g e s t e d .  T h e  f i r s t  
u t i l i z e s  p e r c e n t a g e  m a r k u p s  ( t r a d i t i o n a l  m e t h o d ) ;  t h e  s e c o n d  i s  
M o n t e  C a r l o ,  a  s p e c i a l  f o r m  o f  s i m u l a t i o n .

F o r  t h e  p e r c e n t a g e  m a r k u p  a p p r o a c h ,  we i s o l a t e  e a c h  o f  t h e  r i s k  
e l e m e n t s  f o r  w h i c h  a  c o n t i n g e n c y  i s  t o  b e  a  p a r t  o f  i t s  r i s k  
c o n t r o l .  T h e n ,  f o r  e a c h  o f  t h e s e  e l e m e n t s ,  we e s t a b l i s h  t h e  
t a r g e t  c o s t  ( c o n v e n t i o n a l  t a r g e t  e s t i m a t e )  a n d  a  p e r c e n t a g e m a r k u p  
o r  a l u m p  sum f o r  c o n t i n g e n c y .  T h i s  m a r k u p  i s  e s t a b l i s h e d  
t h r o u g h  b r a i n s t o r m i n g  b y  t h e  p r o j e c t  t e a m .  F o r  o u r  e x a m p l e ,  t h e  
f o l l o w i n g  r i s k  e l e m e n t s  w e r e  s e l e c t e d  f o r  c o n t i n g e n c y .  T h e  
t a r g e t  e s t i m a t e s  a n d  m a r k u p s  f o r  e a c h  a r e  a s s u m e d  t o  b e  a s  l i s t e d  
i n  T a b l e  1 .

Table 1 
Contingency Markup

( C o s t  i n  $ 0 0 0 )

T a r g e t ______ M a r k  Up C o n t i n g e n c y

E n g i n e e r i n g 8 0 0 15% 1 2 0
C r a f t  L a b o u r 6 , 5 0 0 20% 1 , 3 0 0
E n g i n e e r e d  E q u i p m e n t 6 , 0 0 0 10% 6 0 0
B u l k  M a t e r i a l s 6 , 2 0 0 10% 6 0 0
O t h e r  P r o j e c t  C o s t s 1 , 0 0 0 5% 5 0

( o v e r h e a d ,  e t c . )
L i q u i d a t e d  D a m a g e s 0 LS 1 1 0

T O T A L  P R O J E C T  L E V E L  COST 2 0 , 5 0 0 2 , 8 0 0

U n d e r  t h i s  p r o c e d u r e  o u r  a s s u m p t i o n s  h a v e  y i e l d e d  a c o n t i n g e n c y  
a c c o u n t  o f  $ 2 . 8  m i l l i o n  d o l l a r s .

T h e  s e c o n d  p r o c e d u r e  i s  M o n t e  C a r l o  a s  d e s c r i b e d  a b o v e .  T o  a p p l y  
t h i s  m e t h o d  we f i r s t  a n a l y z e  t h e  r i s k  a n d  o p p o r t u n i t y  o f  e a c h  
c r i t i c a l  e l e m e n t  s e l e c t e d  f o r  c o n t i n g e n c y  c o v e r a g e .  T h i s  i s  b e s t  
d o n e  b y  p e r s o n n e l  m o s t  f a m i l i a r  w i t h  t h e  i t e m  i n  q u e s t i o n  who  
c o l l e c t i v e l y  e s t a b l i s h  a  l o w ,  t a r g e t  a n d  h i g h  c o s t  v a l u e  -  i . e . , 
t h e  r a n g e .  F o r  p u r p o s e s  o f  d e f i n i t i o n ,  t h e  l o w  v a l u e  c a n  b e  
t r e a t e d  a s  a v a l u e  b e l o w  w h i c h  t h e r e  i s  l e s s  t h a n  1 p e r c e n t  
c h a n c e  o f  o c c u r r e n c e .  S i m i l a r l y ,  t h e  h i g h  v a l u e  w i l l  h a v e  l e s s  
t h a n  1 p e r c e n t  c h a n c e  o f  b e i n g  e x c e e d e d .  T h e  t a r g e t  v a l u e  i s  
t h a t  w h i c h  w o u l d  b e  s e l e c t e d  u n d e r  c o n v e n t i o n a l  s i n g l e - n u m b e r  
e s t i m a t i n g .  T h e  r e s u l t s  o f  t h i s  b r a i n s t o r m i n g  s e s s i o n  f o r  t h i s  
e x a m p l e  a r e  a s s u m e d  t o  p r o d u c e  t h e  r a n g e s  i n  T a b l e  2 .  T o  k e e p  
t h i s  e x a m p l e  a s  s i m p l e  a s  p o s s i b l e  t h e  t o t a l  c o s t  i s  s u m m a r i s e d  
i n  t h e  s i x  c a t e g o r i e s  l i s t e d .  I n  p r a c t i c e ,  m o r e  c o u l d  b e  u s e d .  
F o r  e x a m p l e ,  l a b o u r  c o s t  c o u l d  b e  b r o k e n  d o w n  i n t o  c r a f t s  a n d  
t h e s e  i n d i v i d u a l l y  r a n g e d  ( i f  e a c h  i s  a  c r i t i c a l  c o s t  e l e m e n t ) .
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Table 2 

Cost Ranges

( C o s t  i n  $ 0 0 0 )

Low T a r g e  t H i g h

E n g i n e e r  i n g 6 0 0 8 0 0 1 , 2 0 0
C r a f t  L a b o u r 4 , 8 0 0 6 , 5 0 0 1 1 , 0 0 0
E n g i n e e r e d  E q u i p m e n t 5 , 5 0 0 6 , 0 0 0 7 , 5 0 0
B u l k  M a t e r i a l s 5 , 3 0 0 6 , 2 0 0 8 , 1 0 0
O t h e r  P r o j e c t  C o s t s  

( o v e r h e a d ,  e t c . )
9 0 0 1 , 0 0 0 1 , 1 0 0

L i q u i d a t e d  D a m a g e s 0 0 3 0 0

T O T A L  P R O J E C T  L E V E L  COST 1 7 , 1 0 0 2 0  , 5 0 0 2 9 , 2 0 0

W i t h  t h e  M o n t e  C a r l o  p r o g r a m ,  o n l y  t h o s e  c o s t  e l e m e n t s  w h i c h  a r e  
c r i t i c a l  a r e  r a n g e d .  I n  a  c o n c e p t u a l  o r  a p p r o x i m a t e  e s t i m a t e  
s u c h  a s  t h i s ,  a  c o s t  e l e m e n t  i s  c r i t i c a l  i f  i t s  m a x i m u m  p o t e n t i a l  
o v e r r u n  o r  i t s  m a x i m u m  p o t e n t i a l  u n d e r r u n  w o u l d  c h a n g e  t h e  t o t a l  
c o s t  o f  t h e  p r o j e c t  b y  m o r e  t h a n  0 . 5  p e r c e n t  o f  t h e  t a r g e t e d  
b o t t o m  l i n e  e s t i m a t e  ( 0 . 2  p e r c e n t  i n  t h e  c a s e  o f  a d e t a i l e d  o r  
d e f i n i t i v e  e s t i m a t e ) .

S i n c e  t h e  t a r g e t e d  b o t t o m  l i n e  e s t i m a t e  o f  t h i s  p r o j e c t  i s  
$ 2 0 , 5 0 0 , 0 0 0 ,  a  c o s t  e l e m e n t  i s  c r i t i c a l  ( a n d  s h o u l d  b e  r a n g e d )  
i f  i t  c a n  c a u s e  a  t o t a l  c o s t  o v e r r u n  o f  m o r e  t h a n  $ 1 0 2 , 5 0 0  ( 0 . 5  
p e r c e n t  o f  $ 2 0 , 5 0 0 , 0 0 0 )  o r  a  t o t a l  c o s t  u n d e r r u n  o f  m o r e  t h a n  
$ 1 0 2 , 5 0 0 .  T h e  d a t a  i n  T a b l e  2 i n d i c a t e  t h a t  f i v e  o f  t h e  s i x  c o s t  
e l e m e n t s  a r e  c r i t i c a l .  " O t h e r  p r o j e c t  c o s t s  ( o v e r h e a d ,  e t c . ) "  
i s  n o n c r i t i c a l  s i n c e  t h e  m a x i m u m  p o t e n t i a l  c h a n g e  w h i c h  i t  c a n  
e f f e c t  o n  t h e  t o t a l  c o s t  o f  t h e  p r o j e c t  i s  $ 1 0 0 , 0 0 0 .  F o r  t h a t  
r e a s o n ,  i t  w i l l  b e  r e n a m e d  " N o n c r i t i c a l s "  a n d  f r o z e n  a t  
$1 , 000 , 000 .

I f  t h e y  w i s h  t o  d o  s o ,  t h e  e s t i m a t o r s  a n d  m a n a g e m e n t  ma y  f u r t h e r  
r e f i n e  e a c h  r a n g e  t o  i n c l u d e  t h e  p r o b a b i l i t y  t h a t  t h e  t a r g e t  
e s t i m a t e  w i l l  n o t  b e  e x c e e d e d .  F o r  t h i s  e x a m p l e ,  a s s u m e  t h a t  t h e  
r e s u l t s  a r e  t h o s e  s h o w n  i n  T a b l e  3 .
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Table 3
Cost Ranges and Probabilities

( C o s  t i n  $ 0 0 0 )

L o w T a r g e t H i g h P r  o b

E n g i n e e r i n g 6 0 0 8 0 0 1 , 2 0 0 50%

C r a f t  L a b o u r 4 , 8 0 0 6 , 5 0 0 1 1 , 0 0 0 40%
E n g i n e e r i n g  E q u i p m e n t 5 , 5 0 0 6 , 0 0 0 7 , 5 0 0 50%
B u l k  M a t e r i a l s 5 , 3 0 0 6 , 2 0 0 8 , 1 0 0 30%
L i q u i d a t e d  D a m a g e s 0 0 3 0 0
N o n c r i t i c a l s 1 , 0 0 0

T O T A L  P R O J E C T  L E V E L  COST 2 0 , 5 0 0 ( * o f  n o t o v e r
r u n n i n g  t a r g e t )

N e x t ,  t h e  M o n t e  C a r l o  p r o g r a m  i s  a p p l i e d .  T h i s  p r o g r a m  c o s t s  
t h e  p r o j e c t  1 , 0 0 0  t i m e s  o n  a  c o m p u t e r  t o  d e v e l o p  t h e  o v e r r u n  
p r o f i l e .  F o r  t h i s  e x a m p l e  t h e  r e s u l t s  a r e  d i s p l a y e d  i n  F i g u r e  
3 .

P r o b a b i 1 i  t y  
o f  o v e r r u n  

(%)

100
9 0
8 0
7 0
6 0
5 0
4 0
3 0
20
10

P r o j e c t  C o s t  ( $  m i l l i o n )

F i g u r e  3 .  O v e r r u n  P r o f i l e

N o t e  t h a t  t h e  p o s s i b l e  p r o j e c t  c o s t s  a r e  w i t h i n  t h e  l o w  a n d  h i g h  
e x t r e m e s  i n d i c a t e d  i n  T a b l e  2 .  A l s o ,  n o t e  t h a t  t h e  t a r g e t  c o s t  
h a s  a n  8 0  p e r c e n t  p r o b a b i l i t y  o f  b e i n g  o v e r r u n .  T h i s  i s  a
c o n s e q u e n c e  o f  t h e  f a c t  t h a t  we f o r e s e e  m o r e  p o t e n t i a l  f o r  
o v e r r u n  b o t h  i n  a m o u n t  a n d  p r o b a b i l i t y  i n  t h e  c r i t i c a l  e l e m e n t s  
t h a n  we do  f o r  u n d e r r u n .  T h e  5 0  p e r c e n t  p o i n t  i s  a b o u t  $ 2 2  
m i l l  i o n .
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C l o s e  r e v i e w  o f  t h i s  p r o c e s s  a n d  t h e  r e s u l t a n t  o v e r r u n  p r o f i l e  
r e v e a l s  how we a r e  c o m b i n i n g  b o t h  c o s t  a n d  c o n t i n g e n c y  
d e t e r m i n a t i o n .  We c a n  a l s o  a d d  o u r  p r o f i t  i n t o  t h e  p i c t u r e .  
A s s u m e  we d e c i d e  t o  o p e r a t e  a t  t h e  7 0  p e r c e n t  l e v e l  o f  c o n f i d e n c e  
o f  n o t  h a v i n g  a  c o s t  o v e r r u n  ( i . e .  , a  3 0  p e r c e n t  c h a n c e  o f  h a v i n g  
a n  o v e r r u n )  . I n  t h i s  e x a m p l e ,  t h a t  p r o j e c t  c o s t  i s  a b o u t  $ 2 3  
m i l l i o n .  I f  we w i s h  t o  a d d  o u r  p r o f i t  -  s a y  $ 1 . 5  m i l l i o n  -  o u r  
p r i c e  t o  t h e  o w n e r  w o u l d  b e  $ 2 4 . 5  m i l l i o n .  We c a n  t h e n  b e  90  
p e r c e n t  c o n f i d e n t  o f  n o t  l o s i n g  m o n e y  s i n c e  F i g u r e  3 i n d i c a t e s  
t h e r e  i s  o n l y  a  1 0  p e r c e n t  c h a n c e  o f  o v e r r u n n i n g  $ 2 4 . 5  m i l l i o n .

T h e  F i n a l  R i s k  M a n a g e m e n t  P l a n

H a v i n g  s e l e c t e d  c o n t i n g e n c y ,  we c o m p l e t e  o u r  r i s k  m a n a g e m e n t  p l a n  
b y  a d d i t i o n a l l y  s e l e c t i n g  o t h e r  r i s k  c o n t r o l  o p t i o n s  f r o m  t h o s e  
a v a i l a b l e .  F i g u r e  4 i s  a  s p r e a d s h e e t  r e p r e s e n t i n g  t h e  c o m p l e t e  
p r o g r a m  f o r  t h i s  p r o j e c t .
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T h e  S c h e d u l e  R i s k  M a n a g e m e n t  P l a n :

T o  t h i s  p o i n t  a l l  a t t e n t i o n  h a s  b e e n  f o c u s e d  o n  i t e m s  a f f e c t i n g  
c o s t .  S c h e d u l e  p e r f o r m a n c e  c e r t a i n l y  a f f e c t s  c o s t s  a n d  c e r t a i n  
o f  t h e  s e l e c t e d  c o n t r o l  a c t i o n s  i n  o u r  R i s k  M a n a g e m e n t  P l a n  
s i m u l t a n e o u s l y  c o n t r o l  b o t h  c o s t  a n d  s c h e d u l e .  T h u s ,  i t  i s  
r e c o m m e n d e d  t h a t  c o n t i n g e n c y  t i m e  b e  i n c l u d e d  i n  t i m e  p l a n n i n g .  
T h e  o w n e r ’ s n e e d  d a t e  i s  f i x e d  s o  a l l  c o n t i n g e n c y  t i m e  m u s t  b e  
i n c o r p o r a t e d  p r i o r  t o  t h a t  t i m e .  T o t a l  c o n t i n g e n c y  t i m e  c a n  b e  
d e t e r m i n e d  b y  u s i n g  e i t h e r  a  t r a d i t i o n a l  o r  s i m u l a t i o n  a p p r o a c h .  
T h i s  t i m e  s h o u l d  t h e n  b e  d i s t r i b u t e d  a m o n g  p h a s e s  o f  t h e  p r o j e c t  
b a s e d  o n  a  w e i g h t i n g  s y s t e m  w h i c h  c o n s i d e r s  t h e  r e l a t i v e  t i m e  
r i s k s  a m o n g  p h a s e s .

M a n a g i n g  C o n t i n g e n c y :

I t  i s  r e c o m m e n d e d  t h a t  t h e  c o n t i n g e n c y  s e t  a s i d e  o f  t h e  p r o j e c t  
b e  m a n a g e d  i n  a  f a s h i o n  t h a t  r e f l e c t s  t h e  w a y  i t  w a s  d e t e r m i n e d .  
I n  t h i s  e x a m p l e ,  f i v e  a c c o u n t s  w e r e  c r i t i c a l  a n d  r a n g e d .  T h u s ,  
t h e  c o n t i n g e n c y  s h o u l d  b e  a l l o c a t e d  t o  t h o s e  f i v e  f o r  p u r p o s e s  
o f  c o n t r o l .  F o r  a  r a n g e d  a c c o u n t ,  t h e  a l l o c a t i o n  s h o u l d  b e  b a s e d  
o n  t h e  b o t t o m  l i n e  e f f e c t  o f  i t s  m a x i m u m  p o t e n t i a l  o v e r r u n  
w e i g h t e d  b y  t h e  p r o b a b i l i t y  o f  i t  o v e r r u n n i n g ,  o f f s e t  b y  t h e  
b o t t o m  l i n e  e f f e c t  o f  i t s  m a x i m u m  p o t e n t i a l  u n d e r r u n  w e i g h t e d  b y  
t h e  p r o b a b i l i t y  o f  i t  u n d e r r u n n i n g .

I n  t h i s  e x a m p l e ,  a s s u m e  we w i s h  t o  o p e r a t e  a t  a  c o n f i d e n c e  l e v e l  
o f  7 0  p e r c e n t .  T h i s  m e a n s  we w i l l  s e t  a s i d e  a  c o n t i n g e n c y  o f  
$ 2 . 5  m i l l i o n  ( $ 2 3 . 0  -  $ 2 0 . 5 ) .  T h e  a l l o c a t i o n  o f  t h i s  $ 2 . 5
m i l l i o n  i s  s h o w n  i n  T a b l e  4 .

T a b l e  4 
C o n t i n g e n c y  A l l o c a t i o n

f-------------------------------------------------------------------1
(a) (b) 

Max 
O’ run

(c) 
Prob 
0’ run

(d)
(b)x(c)

(e) 
Max 
U’ run

(f) 
Prob 
U’ run

(g)

(e)x(f)
(h)

(d)-(g)
(i) 

(h)/39.8
(j)

Allocate
(i)x2500

Engineering 400 502 200 200 502 100 100 2.52 62.5
Craft Labour 4,500 602 2,700 1,700 402 680 2,020 50.82 1,270.0
Engineered Equip 1,500 502 750 500 502 250 500 12.62 315.0
Bulk Materials 1,900 702 1,330 900 302 270 1,060 26.62 665.0
Liquidated Damage 300 1002 300 0 02 0 300 7.52 187.5
Noncriticals 0 02 0 0 02 0 0 0.02 0.0

Total Project Level 3,980 100.02 2,500.0
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A W o r d  a b o u t  R i s k s  a n d  C o n t i n g e n c i e s

R e f e r r i n g  t o  T a b l e  4 ,  c o l u m n s  ” ( d ) " a n d  " ( g ) "  a r e ,  r e s p e c t i v e l y ,  
e x c e l l e n t  m e a s u r e s  o f  t h e  m a j o r  r i s k s  a n d  o p p o r t u n i t i e s  i n  t h i s  
s a m p l e  p r o j e c t .  T h e  v a l u e s  i n  t h e s e  c o l u m n s  a r e  u s e d  t o  
c o n s t r u c t  a  R i s k / O p p o r t u n i t y  P r o f i l e  a s  s h o w n  i n  F i g u r e  5 .  T h i s  
p a r t i c u l a r  r e p o r t  i s  a n  e x c e l l e n t  e x a m p l e  o f  h o w t h e  M o n t e  C a r l o  
a p p r o a c h  c a p i t a l i s e s  o n  P a r e t o ’ s L a w  a n d  t h e  m a n a g e m e n t  b y  
e x c e p t i o n  p r i n c i p l e  t o  a s s i s t  e n g i n e e r s  a n d  m a n a g e r s  i n  d e c i s i o n 
m a k i n g  .

R i s k

T a r g e t  
($000) 

i i

E n g i n e e r i n g  2 0 0
C r a f t  L a b o u r  2 7 0 0 -----------------------------
E n g i n e e r e d  E q u i p m e n t  7 5 0 -----------
B u l k  M a t e r i a l s  1 3 3 0 -------------------
L i q u i d a t e d  D a m a g e s  3 0 0  —

O p p o r t u n i  t y

100
6 8 0

- 2 5 0  
— 2 7 0

F i g u r e  5 .  R i s k / O p p o r t u n i t y  P r o f i l e
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T H E  NEW E N G I N E E R I N G  CONTRACT

T h e  I C E  s a y  t h e  New E n g i n e e r i n g  C o n t r a c t  i s  a p p l i c a b l e  t o  
b u i l d i n g  w o r k  a s  w e l l  a s  t o  c i v i l  e n g i n e e r i n g  a n d  t h a t  i t  c a n  b e  
u s e d  f o r  l a r g e  s c a l e  o p e r a t i o n s  r i g h t  d o w n  t o  s m a l l  p r o j e c t s .
F u n d a m e n t a l  t o  t h e  c o n c e p t  i s  a p p l i e d  c o l l a b o r a t i v e  m a n a g e m e n t
a n d  t h e  P r o j e c t  M a n a g e r  f e a t u r e s  p r o m i n e n t l y .  H i s  r o l e  i s  t o  a c t  
p r i m a r i l y  i n  t h e  i n t e r e s t s  o f  t h e  E m p l o y e r .  T h e r e  i s  n o  m e n t i o n  
o f  a n  a r c h i t e c t ,  q u a n t i t y  s u r v e y o r  o r  e v e n  a n  e n g i n e e r ,  a n d  t h e  
t r a d i t i o n a l  n o t i o n  o f  a  p r o f e s s i o n a l  a c t i n g  f a i r l y  a s  b e t w e e n  t h e  
p a r t i e s  i s  n o t  e v i d e n t .

T h e  i d e a  o f  o n e  b a s i c  f o r m  o f  c o n t r a c t  w h i c h  c a n  b e  a d a p t e d  f o r  
u s e  w i t h  t r a d i t i o n a l  l u m p  sum c o n t r a c t s ,  t a r g e t  c o n t r a c t s ,  c o s t  
r e i m b u r s e m e n t  c o n t r a c t s  o r  m a n a g e m e n t  c o n t r a c t s  i s  a p p e a l i n g .  
F u r t h e r m o r e ,  i t  i s  c l a i m e d  t h a t  d e s i g n  r e s p o n s i b i l i t y  b y  t h e  m a i n  
c o n t r a c t o r  t o  v a r y i n g  d e g r e e s  c a n  b e  i n t r o d u c e d  a s  r e q u i r e d .  T h e  
f l e x i b i l i t y  i s  a c h i e v e d  b y  t a k i n g  c o r e  c l a u s e s  common t o  a l l  
c o n t r a c t  t y p e s ,  a n d  a d d i n g  o p t i o n  c l a u s e s .  T h u s  a  t y p i c a l  NEC  
c o n t r a c t  m i g h t  i n c l u d e  t h e  f o l l o w i n g :

F o r m  o f  T e n d e r  ( a  s t a n d a r d  p r i n t e d  f o r m )

S c h e d u l e  o f  C o n t r a c t  D a t a  ( t o  a c c o m p a n y  t h e  t e n d e  
c o n t a i n s  i n f o r m a t i o n  t o  b e  p r o v i d e d  b y  t h e  E m p l o y e r  
w h i c h  m i g h t  h a v e  t e n d e r i n g  i m p l i c a t i o n s .  P a r t  
c o m p l e t e d  b y  t h e  C o n t r a c t o r  a n d  s u b m i t t e d  w h e n  t  
c o n t a i n s  i n f o r m a t i o n  a b o u t  p r o p o s e d  s i t e  w o r k i n g  
d e t a i l  on  r a t e s  a n d  p r i c e s .

T h e  C o r e  C l a u s e s  T h e s e  a r e  s e t  o u t  i n  n i n e  s e c t i o n s  a n d  w i l l  
a p p l y  t o  a l l  c o n t r a c t s .  T h e  u s e  o f  p l a i n  w o r d i n g  i n  r e l a t i v e l y  
s h o r t  c l a u s e s  i s  a t t r a c t i v e  a s  a n  a i d  t o  c l a r i t y .  U n f o r t u n a t e l y  
f o r  a r c h i t e c t s  w e l l  v e r s e d  i n  t r a d i t i o n a l  f o r m s  o f  c o n t r a c t ,  t h e  
p r e c i s e  m e a n i n g  o f  some u n f a m i l i a r  t e r m s  a n d  p h r a s e s  w h i c h  h a v e  
b e e n  i n t r o d u c e d  r a t h e r  r e d u c e d  t h e  c l a r i t y  a n d ,  o f  c o u r s e ,  t h e r e  
i s  n o  c a s e  l a w  y e t  t o  h e l p .

M a i n  O p t i o n  C l a u s e s  T h e s e  a r e  o f f e r e d  a s  s i x  s e t s  o f  c l a u s e s  A 
t o  F ,  a n d  o n e  s e t  w i l l  b e  a d d e d  t o  t h e  C o r e  C l a u s e s  t o  a d a p t  t h e  
d o c u m e n t  f o r  t h e  t y p e  o f  c o n t r a c t  r e q u i r e d .  ( i e  C o n v e n t i o n a l  
w i t h  Q u a n t i t i e s  o r  A c t i v i t y  S c h e d u l e ;  C o s t  R e i m b u r s a b l e  C o n t r a c t ;  
M a n a g e m e n t  C o n t r a c t  e t c ) .

S e c o n d a r y  O p t i o n  C l a u s e s  T h e s e  m a y  b e  i n c o r p o r a t e d  o r  n o t  a s  
r e q u i r e d  a n d  some  c a n  o n l y  b e  u s e d  i n  c o n j u n c t i o n  w i t h  c e r t a i n  
M a i n  O p t i o n s .  T h e r e  a r e  t h i r t e e n  h e a d i n g s  i n  a l l  ( G t o  U )  a n d  
b y  u s i n g  t h e m  f l u c t u a t i o n s ,  d e l a y  d a m a g e s ,  l o w  p e r f o r m a n c e  
d a m a g e s ,  e a r l y  c o m p l e t i o n  b o n u s ,  s e c t i o n a l  c o m p l e t i o n ,  
p e r f o r m a n c e  b o n d ,  c o n t r a c t o r ’ s d e s i g n  l i a b i l i t y ,  e t c  c a n  b e  ma d e  
p a r t  o f  t h e  c o n t r a c t .

r ) . P a r  t  o n e  
a b o u t  m a t t e r s  
t w o  i s  t o  b e  
e n d e r i n g .  I t  

a n d  r e l e v a n t

T h e  I C E  s a y  t h a t  NEC i s  d r a f t e d  a s  a  m a i n  c o n t r a c t ,  b u t  t h a t  i t  
c o u l d  e q u a l l y  w e l l  s e r v e  a s  a  s u b c o n t r a c t ,  p l u s  p r o v i d i n g  t h e  
m a i n  c o n t r a c t o r  w i t h  b a c k  t o  b a c k  p r o t e c t i o n .  N e v e r t h e l e s s  t h e r e
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i s  n o  f a c i l i t y  f o r  n o m i n a t i n g  s u b c o n t r a c t o r s .  I t  i s  c l a i m e d  b y  
t h e  I C E  t h a t  t h e  f o r m  i s  d e s i g n e d  t o  s t i m u l a t e  g o o d  m a n a g e m e n t  
a n d  t o  r e d u c e  r i s k .  E m p h a s i s  i s  l a i d  o n  t h e  c o n t r a c t u a l  
i m p o r t a n c e  o f  p r o g r a m m i n g ,  m a n a g e m e n t  m e e t i n g s ,  e a r l y  w a r n i n g s  
b y  b o t  h P r o j e c t  M a n a g e r  a n d  C o n t r a c t o r  i n  o r d e r  t h a t  m a t  t e r s  
w h i c h  h a v e  i m p l i c a t i o n s  f o r  p r o g r e s s  a n d  a d d i t i o n a l  c o s t s  c a n  b e  
c o n s i d e r e d  e a r l y .

A r c h i t e c t s  a t t r a c t e d  t o  t h e  f o r m  w i l l  s o o n  a p p r e c i a t e  t h a t  i t  
w i l l  n o t  b e  s i m p l e  t o  u s e .  I t  t a k e s  a  c o m p l e t e l y  n o n - t r a d i  t i o n a l  
a p p r o a c h  a n d  i t  c a l l s  f o r  a  c o n s i d e r a b l e  r e a p p r a i s a l  o f  t h e  
i n f o r m a t i o n  t o  b e  s u p p l i e d  i n  r e g a r d  t o  w o r k s  i n f o r m a t i o n .

T h e  d o c u m e n t  i s  a t  p r e s e n t  s t i l l  i n  d r a f t  f o r  c o n s u l t a t i o n .  I t  
i s  u n d e r s t o o d  t h a t  t h e  I C E  i n t e n d  t o  c o m p l e t e  f i n a l  d r a f t i n g  w i t h  
a  v i e w  t o  p u b l i c a t i o n  b y  t h e  e n d  o f  1 9 9 1  a n d  h o p e s  t o  o b t a i n  t h e  
b e n e f i t  o f  v i e w s  f r o m  f i r m s  wh o  w i l l  h a v e  u s e d  i t  e x p e r i m e n t a l l y .  
T h e  R I B A  C o n t r a c t s  C o m m i t t e e  i s  a c t i v e l y  s t u d y i n g  t h e  d r a f t ,  a n d  
w h i l s t  a t  p r e s e n t  i t  i s  d i f f i c u l t  t o  s e e  t h i s  a s  a s e r i o u s  
c o m p e t i t o r  t o  t h e  m o r e  t r a d i t i o n a l  f o r m s  o f  b u i l d i n g  c o n t r a c t ,  
u n d e n i a b l y  i t  i s  a  b o l d  s t e p  f o r w a r d  f r o m  w h i c h  a l o t  c a n  b e  
l e a r n e d .  I t  s h o u l d  c e r t a i n l y  s t i m u l a t e  o u r  t h i n k i n g  a b o u t  
c u r r e n t  n e e d s  a n d  f u t u r e  d i r e c t i o n s .

( R I B A  P r a c t i c e  S e p t e m b e r  1 9 9 1 .  I s s u e  7 8 . )
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D E V E L O P M E N T  OF  T H E  PROCUREMENT S Y S T E M  I N  B R I T A I N

T h e  o r g a n i s a t i o n  o f  t h e  b u i l d i n g  i n d u s t r y  i n t o  g e n e r a l  b u i l d i n g  
f i r m s ,  c o n t r a c t i n g  o r  s p e c u l a t i v e  , a n d  s p e c i a l i s t  f i r m s  i s  
c o m p a r a t i v e l y  m o d e r n .  T r a d i t i o n a l l y ,  s k i l l e d  c r a f t s m e n  a s s i s t e d  
b y u  l a b o u r e r s  a n d  a p p r e n t i c e s  c a r r i e d  o u t  t h e  s e p a r a t e  p r o c e s s e s  
i n  t h e  e r e c t i o n  o f  b u i l d i n g s .  D u r i n g  t h e  M i d d l e  A g e s  a n d  u n t i l  
a b o u t  t h e  m i d d l e  o f  t h e  e i g h t e e n t h  c e n t u r y ,  t h e  b u i l d i n g  o w n e r  
o r  h i s  a r c h i t e c t  o r  a g e n t ,  e m p l o y e d  e a c h  c r a f t  d i r e c t l y  t h r o u g h  
t h e  m a s t e r  c r a f t s m e n  who  w e r e  t h e  e m p l o y e r s  i n  e a c h  c r a f t .  I t  
w a s  n o t  u n u s u a l  f o r  t h e  d e s i g n e r  o r  a r c h i t e c t  t o  c o m b i n e  t h e  
f u n c t i o n s  o f  c o n t r a c t o r  a n d  d e s i g n e r ,  i n c l u d i n g  a s  p a r t  o f  h i s  
r e w a r d  a n y  p r o f i t s  o r  l o s s e s  h e  m i g h t  m a k e  a s  a  r e s u l t  o f  h i s  
r e s p o n s i b i l i t i e s  f o r  a c t u a l  p r o v i s i o n  o f  m a t e r i a l  a n d  l a b o u r ,  a n d  
t h e i r  s u p e r v i s i o n .  C h r i s t o p h e r  W r e n ,  f o r  i n s t a n c e ,  a c t e d  i n  t h i s  
w a y  i n  t h e  b u i l d i n g  o f  S t .  P a u l s ’ s .  I t  i s  n o t  r e a l l y  k n o w n  how  
e a r l y  o r  how o f t e n  a  m a s t e r  c r a f t s m a n  i n  some t r a d e  u n d e r t o o k  t h e  
w o r k  o f  c o - o r d i n a t i o n  b e t w e e n  c r a f t s  , a n d / o r  t h e  f i n a n c i a l  r i s k s  
i n v o l v e d  i n  e m p l o y i n g  t h e s e  c r a f t s  a n d  o r g a n i s i n g  s u p p l i e s  o f  
m a t e r i a l s .  S p e c u l a t i v e  b u i l d e r s  w e r e  n o t o r i o u s  b y  t h e  m i d  
e i g h t e e n t h  c e n t u r y ,  a n d  i t  w a s  r e c o r d e d  i n  1 7 5 1  t h a t  m a s t e r  
b r i c k l a y e r s  w e r e  l i v i n g  h a n d s o m e l y  a s  a  r e s u l t  o f  a c t i n g  as  
m a s t e r  b u i l d e r s  who ’ p r o j e c t ,  d r a w ,  p l a n  a n d  e s t i m a t e  f o r  
b u i l d i n g ’ . G e n e r a l  c o n t r a c t o r s  a r e  t h o u g h t  t o  h a v e  p r o c e e d e d  o n  
t h e  t r a d i t i o n a l  l i n e s  a r r a n g i n g  w i t h  i n d i v i d u a l  m a s t e r  c r a f t s m e n  
o r  c r a f t s m e n  f o r  s p e c i f i c  j o b s .  I n  1 8 1 5 ,  T h o m a s  C u b i t t ,  t h e  
f o u n d e r  o f  t h e  w e l l  k n o w n  f i r m  o f  C u b i t t s ,  i n t r o d u c e d  a n  
i n n o v a t i o n  r e g a r d e d  a t  t h e  t i m e  a s  v e r y  d a r i n g ,  t h o u g h  i t  b e c a m e  
t h e  g e n e r a l  p r a c t i c e .  I n s t e a d  o f  a r r a n g i n g  w i t h  c r a f t s m e n  t o  
c a r r y  o u t  p a r t i c u l a r  j o b s ,  h e  s t a r t e d  t o  e m p l o y  t h e m  u n d e r  c r a f t  
f o r e m e n  o n  a n  o r d i n a r y  t i m e  b a s i s  t o  w o r k  o n  w h a t e v e r  j o b s  h e  h a d  
f o r  t h e m .  I t  w a s  p a r t l y  t o  k e e p  t h i s  b o d y  o f  w o r k m e n  c o n s t a n t l y  
e m p l o y e d  t h a t  h e  s t a r t e d  i n  t h e  f i e l d  o f  s p e c u l a t i v e  b u i l d i n g .  
By  t h e  1 8 3 0 ’ s t h e r e  w e r e  v e r y  s u b s t a n t i a l  b u i l d i n g  f i r m s  i n  
L o n d o n ,  w i t h  l a r g e  c o n t r a c t o r s  e m p l o y i n g  b e t w e e n  1 7 5 - 2 3 5  m e n .  
I n  1 8 3 4 ,  t h e  B u i l d e r s  S o c i e t y ,  l a t e r  t h e  I n s t i t u t e  o f  B u i l d e r s ,
w e r e  f o u n d e d ,  a n d  t h e  L o n d o n  M a s t e r  B u i l d e r s  A s s o c i a t i o n  wa s
f o u n d e d  f i v e  y e a r s  l a t e r .  A l t h o u g h  t h e  r i s e  o f  t h e  g e n e r a l  
b u i l d e r  s p e c u l a t i v e  o r  o t h e r w i s e ,  d i d  n o t  p r o c e e d  w i t h o u t  b i t t e r  
o p p o s i t i o n  f r o m  t h e  s m a l l  m a s t e r  c r a f t s m e n ,  b y  t h e  m i d d l e  o f  t h e  
n i n e t e e n t h  c e n t u r y ,  i t  wa s  e v i d e n t  t h a t  t h e  g e n e r a l  b u i l d e r  
o r g a n i s i n g  t h e  c o m p l e t e  j o b ,  e i t h e r  o n  c o n t r a c t  o r  o n  a 
s p e c u l a t i v e  b a s i s ,  wa s  w e l l  e s t a b l i s h e d  i n  E n g l a n d .

EMERGENCE OF T H E  B U I L D I N G  P R O F E S S I O N S

A R C H I T E C T S
T h e  g r e a t  e f f l o r e s c e n e  o f  b u i l d i n g  i n  B r i t a i n  d u r i n g  t h e  l a t e r  
s e v e n t e e n t h  c e n t u r y  a n d  t h e  e i g h t e e n t h  c e n t u r y  c r e a t e d  
o p p o r t u n i t i e s  o r  a r c h i t e c t s .  A r c h i t e c t s  c o n c e r n e d  t h e m s e l v e s  
w i t h  d e s i g n  a n d  s u p e r v i s i o n  o n l y ,  d e l e g a t i n g  t h e  o r g a n i s a t i o n  o f  
t h e  a c t u a l  b u i l d i n g  p r o c e s s  t o  o t h e r s .  By  1 7 9 1 ,  a r c h i t e c t s  h a d  
b e c o m e  s u f f i c i e n t l y  s e l f - c o n s c i o u s  a b o u t  t h e i r  p r o f e s s i o n  t o  f o r m  
a c l u b ,  a n d  s u g g e s t i o n s  w e r e  m o o t e d  f o r  t h e  r e g i s t r a t i o n  o f
a r c h i t e c t s .  I n  r e s p o n s e  t o  t h e  n e e d  f o r  some  o r g a n i s a t i o n  a n d
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m o r e  s p e c i a l i s e d  e d u c a t i o n ,  t h e  A r c h i t e c t u r a l  S o c i e t y  w a s  f o r m e d  
i n  1 8 3 1 .  T h e  I n s t i t u t e  o f  B r i t i s h  A r c h i t e c t s ,  l a t e r  t h e  R o y a l  
I n s t i t u t e  o f  B r i t i s h  A r c h i t e c t s  ( R I B A )  wa s  f o r m e d  t h r e e  y e a r s
l a t e r ;  i t  r e c e i v e d  i t s  c h a r t e r  i n  1 8 3 7 .  I n  1 8 8 7  t h e  p r i n c i p l e
o f  s e p a r a t i o n  b e t w e e n  a r c h i t e c t s  a n d  b u i l d e r s  w a s  i n c o r p o r a t e d  
i n t o  t h e  R I B A  c h a r t e r .  T h i s  l a i d  d o w n  i n t e r  a l i a  t h a t  n o  m e m b e r
o f  t h e  I n s t i t u t e  c o u l d  h o l d  a  p r o f i t - m a k i n g  p o s i t i o n  i n  t h e  
b u i l d i n g  i n d u s t r y  a n d  r e t a i n  h i s  m e m b e r s h i p .  t h e  R I B A ,  i n  1 9 0 9 ,  
a g r e e d  o n  a n  o f f i c i a l  p o l i c y  o f  e s t a b l i s h i n g  a  r e g i s t e r  o f  
a r c h i t e c t s  f r o m  w h i c h  a l l  m e m b e r s  h a v i n g  a n  i n t e r e s t  i n  b u i l d i n g  
w e r e  t o  b e  e x c l u d e d .  T h i s  w a s  s u c c e s s f u l l y  a c h i e v e d  w h e n  t h e  
A r c h i t e c t s  R e g i s t r a t i o n  A c t  w a s  p a s s e d  i n  1 9 3 1 .

E N G I N E E R S
An  o b v i o u s  c o n s e q u e n c e  o f  t h e  a b o v e  p o l i c y  w a s  t h a t  b u i l d e r s  
w i s h i n g  t o  e d u c a t e  t h e i r  s o n e s  t o  j o i n  t h e  f i r m  l a t e r  o n ,  t r a i n e d  
t h e m  a s  e n g i n e e r s  a n d  n o  a r c h i t e c t s ,  a s  t h e  e n g i n e e r i n g  
p r o f e s s i o n  i m p o s e d  n o  s u c h  o b s t a c l e s  o n  i t s  m e m b e r s .  I n  1 9 1 3 ,
t h e  A s s o c i a t i o n  o f  C o n s u l t i n g  E n g i n e e r s  w a s  f o u n d e d .  A l t h o u g h
i t  f o r b i d  i t s  m e m b e r s  f r o m  h a v i n g  a p e c u n i a r y  i n t e r e s t  i n  a  
c o n t r a c t i n g  f i r m ,  t h i s  w a s  m a i n l y  t o  e n s u r e  t h a t  i t s  m e m b e r s  w e r e  
i n d e p e n d e n t  c o n s u l t a n t s ;  i t  d i d  n o t  p r e v e n t  p r o f e s s i o n a l  
e n g i n e e r s  f r o m  b e i n g  p r i n c i p a l s  i n  a  c o n t r a c t i n g  f i r m .
B e f o r e  t h e  f o r m a l  s p e c i a l i s a t i o n  o f  p r o f e s s i o n s  t h e r e  h a d  b e e n  
n o  h a r d  a n d  f a s t  l i n e  b e t w e e n  a r c h i t e c t s  a n d  e n g i n e e r s ,  a n y  m o r e  
t h a n  a r c h i t e c t s  a n d  b u i l d e r s .  T h e  i n c r e a s e d  u s e  o f  i r o n  a n d  
s t e e l  a l t e r e d  a l l  t h i s ,  s u c h  t h a t  b y  t h e  n i n e t e e n t h  c e n t u r y ,  t h e  
i n n o v a t i o n s  i n  s t r u c t u r e  a n d  d e s i g n s  f o r  n o v e l  a n d  i n d u s t r i a l  
b u i l d i n g s ,  t e n d e d  t o  o r i g i n a t e  w i t h  e n g i n e e r s  o r  b u i l d e r s  r a t h e r  
t h a n  w i t h  a r c h i t e c t s .  T h e  i m p o r t a n c e  i n  b u i l d i n g  o f  p r o f e s s i o n a l  
e n g i n e e r i n g  h a d  d e v e l o p e d  s o  f a r  t h a t  b y  t h e  b e g i n n i n g  o f  t h i s  
c e n t u r y ,  e n g i n e e r s  c o u l d  b e  f o u n d  wh o  d i d  n o t  h e s i t a t e  t o  d e c l a r e  
t h a t  t h e r e  w a s  n o  p l a c e  a r c h i t e c t s  i n  f a c t o r y  o r  w o r k s h o p  
b u i l d i n g  f o r  t h e  e n g i n e e r i n g  i n d u s t r y .

Q U A N T I T Y  SURVEYORS
O r i g i n a l l y ,  e a c h  b u i l d i n g  c o n t r a c t o r  t e n d e r i n g  f o r  a  j o b  d r e w  u p  
h i s  own b i l l s  o f  q u a n t i t i e s ,  e m p l o y i n g  a  s p e c i a l  e s t i m a t o r  f o r  
t h e  p u r p o s e .  B u t  i n  t i m e  b u i l d e r s  t e n d e r i n g  f o r  l a r g e  j o b s  
r e a l i s e d  t h a t  i  t  w o u l  d b e  m o r e  e c o n o m i c a l  i f  t h e y  e m p l o y e d  
j o i n t l y  o n e  s u r v e y o r  t o  d r a w  u p  t h e  b i l l  o f  q u a n t i t i e s  o n  w h i c h  
e a c h  b u i l d e r  w o u l d  p r i c e  a n d  t e n d e r  s e p a r a t e l y .  P r e c i s e l y  w h e n  
t h i s  b e c a m e  g e n e r a l  p r a c t i c e  d o e s  n o t  s e e m  t o  b e  k n o w n ,  e x c e p t  
t h a t  i t  was  d u r i n g  t h e  n i n e t e e n t h  c e n t u r y .  I n  t i m e ,  i t  b e c a m e  
t h e  c u s t o m  f o r  t h e  q u a n t i t y  s u r v e y o r  t o  b e  a p p o i n t e d  a n d  p a i d  b y  
t h e  b u i l d i n g  o w n e r .  T h i s  r e l i e v e  t h e  b u i l d e r s  o f  t h e  e x p e n s e  
a n d ,  a t  t h e  s a me  t i m e  p r o v i d e d  t h e  b u i l d i n g  o w n e r  w i t h  a  s u r v e y o r  
t o  r e p r e s e n t  h i m  i n  a n y  l a t e r  a d j u s t m e n t s  o n  t h e  c o n t r a c t  t h a t  
m i g h t  b e  r e q u i r e d .  T h e  p r o f e s s i o n a l  q u a n t i t y  s u r v e y o r  e m p l o y e d  
b y  t h e  b u i l d i n g  o w n e r  t h u s  b e c a m e  a n  i n t e g r a l  p a r t  o f  t h e  g e n e r a l  
o r g a n i s a t i o n ,  g r a d u a l l y  b u i l d i n g  a  p o s i t i o n  a s  a n  i n d e p e n d e n t  
e x p e r t  c o n s u l t e d  i n  c a s e s  o f  d i s p u t e .  T h e  R o y a l  I n s t i t u t i o n  o f  
C h a r t e r e d  S u r v e y o r s  ( R I C S )  w a s  f o u n d e d  i n  1 8 6 8 .
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T H E  C O N T R A C T I N G  SYSTEM
T h e  r e l a t i o n s h i p  b e t w e e n  b u i l d i n g  o w n e r s ,  t h e  b u i l d i n g  
p r o f e s s i o n s  a n d  t h e  b u i l d e r s  ( o t h e r  t h a n  s p e c u l a t i v e  b u i l d e r s )  
m a y  b e  c o n v e n i e n t l y  d e s i g n a t e d  c o l l e c t i v e l y  a s  t h e  s y s t e m , w h i c h

h a s  a s t r o n g  f l a v o u r  o f  s o c i a l  c l a s s - d i s t i n c t  i o n s . W i t h i n  t h e  
g e n e r a l  s y s t e m  i t  i s  p o s s i b l e  t o  i d e n t i f y  s o m e t h i n g  t h a t  h s  t h e  
a t m o s p h e r e  a n d  m y s t i q u e  o f  t h e  e s t a b l i s h m e n t , t h e  v e r s i o n  o f  t h e  
s y s t e m  a p p r o v e d  b y  t h e  a r c h i t e c t s ,  i n  w h i c h  t h e  a r c h i t e c t  w a s  
r e c o g n i s e d  a s  h e a d  o f  t h e  h i e r a r c h y .

A m o n g  t h e  n u m b e r  o f  i m p o r t a n t  d e v e l o p m e n t s  t h a t  t o o k  p l a c e  i n  t h e  
o r g a n i s a t i o n  o f  t h e  p r o f e s s i o n s  b e t w e e n  t h e  1 s t  a n d  2 n d  W o r l d  
W a r s  w a s  t h e  i n t r o d u c t i o n  o f  p r o f e s s i o n a l  e x a m i n a t i o n s  b y  t h e  
v a r i o u s  b o d i e s .  T h e  m o s t  i m p o r t a n t  n e w  p r o f e s s i o n  t o  e m e r g e  w a s  
t h e  s t r u c t u r a l  e n g i n e e r ,  who  h a d  p r e v i o u s l y  n o t  b e e n  
d i s t i n g u i s h e d  f o r m a l l y  f r o m  t h e  c i v i l  e n g i n e e r .  T h e  i n t e r w a r  
p e r i o d  w a s  t h u s  o n e  o f  c o n s o l i d a t i o n  i n  t h e  p o s i t i o n  o f  t h e  m a i n  
p r o f e s s i o n s .  T h e  e s t a b l i s h m e n t  o f  p r o f e s s i o n a l  q u a l i f i c a t i o n s ,  
a n d  o f  a p r o f e s s i o n a l  c o d e  o f  b e h a v i o u r  h e l p e d  t o  a c h i e v e  o n e  o f  
t h e  m a i n  o b j e c t i v e s  o f  t h e  f o u n d e r s  o f  t h e  p r o f e s s i o n a l  b o d i e s ,  
t h a t  i s  t h e  r a i s i n g  o f  t h e  s t a t u s  o f  t h e  p r o f e s s i o n s .  As  l o n g  
a s  e v e r y o n e  w a s  p r e p a r e d  t o  c o n f o r m  t o  t h e  s y s t e m ,  p r e f e r a b l y  t h e  
e s t a b l i s h m e n t ,  r e l a t i o n s  b e t w e e n  t h e  i n d i v i d u a l  m e m b e r s  o f  t h e  
p r o f e s s i o n ,  c l i e n t s  a n d  b u i l d e r s  c o u l d  b e  p l e a s a n t  e n o u g h .  T h e  
m o r e  f u n d a m e n t a l  q u e s t i o n  o f  w h e t h e r  t h e  p r o f e s s i o n a l  
o r g a n i s a t i o n  w h i c h  h a d  d e v e l o p e d  d u r i n g  t h e  p r e v i o u s  c e n t u r y ,  w a s  
t h e  m o s t  a p p r o p r i a t e  t o  t h e  n e e d s  o f  a  m o d e r n  i n d u s t r i a l  s o c i e t y  
w a s  n o t  c o n s i d e r e d .  T h e  o r d i n a r y  m e m b e r s  o f  t h e  b u i l d i n g  
p r o f e s s i o n  w e r e  n e c e s s a r i l y  c o n c e r n e d  w i t h  e a r n i n g  t h e i r  l i v i n g ,  
c h a n g e  w a s  n o t  t h e i r  b u s i n e s s .

DEVELOPMENT OF THE PROCUREMENT SYSTEM IN GHANA

T h e  c o n s t r u c t i o n  i n d u s t r y  o f  G h a n a  t o d a y  i s  o r g a n i s e d  a l o n g  l i n e s  
s i m i l a r  t o  t h e  B r i t i s h  c o n s t r u c t i o n  i n d u s t r y  l a r g e l y  a s  a  r e s u l t  
o f  c o l o n i z a t i o n .
T r a d i t i o n a l l y ,  t h e  p r o c u r e m e n t  s y s t e m  w a s  o r g a n i s e d  a c c o r d i n g  t o  
t h e  m e t h o d s  o f  b u i l d i n g  i n  t h e  a r e a ,  w h i c h  d e p e n d e d  o n  t h e  
c l i m a t e .  H o u s e s  w e r e  c o n s t r u c t e d  w i t h  t h e  h e l p  o f  t h e  f a m i l y ,  
w i t h  b u i l d i n g  m a t e r i a l s  o b t a i n e d  l o c a l l y .  I n  n o r t h e r n  G h a n a ,  
b u i l d i n g  w a s  a  c o - o p e r a t i v e  e f f o r t ,  w i t h  t h e  men a s  b u i l d e r s  a n d  
t h e  wo me n  a s  d e c o r a t o r s .  T h e  t e c h n o l o g y  o f  b u i l d i n g  k n o w n  t o  
e v e r y b o d y ,  a n d  t h e r e f o r e  a  f a r m e r  w o u l d  n o t  e n g a g e  s k i l l e d  
c r a f t s m e n  t o  b u i l d  h i s  h o u s e .  I n  s o u t h e r n  G h a n a ,  t h e  e a r l y  t r a d e  
w i t h  g o l d ,  d i a m o n d s ,  t i m b e r ,  l a t e r  c o c o a ,  d i f f e r e n t  m i n e r a l s ,  a s  
w e l l  a s  a g r i c u l t u r e  b r o u g h t  i n  f o r e i g n  i n f l u e n c e s  -  I s l a m ,  n e w  
t o w n s  b y  t h e  E u r o p e a n  t r a d e r s ,  a n d  l a t e r  t h e  C h r i s t i a n  m i s s i o n a r y  
i n f l u e n c e  w h i c h  i n t r o d u c e d  n e w  s t y l e s  a n d  m e t h o d s .  I n  t h e  
t r a n s i t i o n a l  f o r e s t  z o n e s ,  h o u s e s  w e r e  l a r g e l y  s e l f  b u i l t ,  o r  
c o n t r a c t e d  o u t  t o  m i g r a n t  b u i l d e r s .  C o n s t r u c t i o n  w o r k  i n  a r e a s  
s u c h  a s  t h e  A s h a n t i  r e g i o n ,  w a s  c a r r i e d  o u t  b y  s k i l l e d  a r t i s a n s  
u n d e r  t h e  s u p e r v i s i o n  o f  m a s t e r  b u i l d e r s .  A l o n g  t h e  c o a s t ,  t h e  
f o r e i g n  t r a d e r s  b u i l t  c a s t l e s  a n d  f o r t s  t o  p r o t e c t  t h e i r  
i n t e r e s t s  a n d  m a r r i e d  i n t o  l o c a l  m e r c h a n t  f a m i l i e s ,  a n d  b u i l t  
h o u s e s  w i t h  i m p o r t e d  b u i l d i n g  m a t e r i a l s .  ( S c h r e c k e n b a c h , H .  a n d
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A b a n k w a , J .  1 9 8 4 ) .  T h e  p r o c u r e m e n t  s y s t e m  u s e s  i n  t h e  f o r e i g n  
c o u n t r i e s  w e r e  m o d i f i e d  i n t o  t h e  e x i s t i n g  t r a d i t i o n a l  s y s t e m ,  
a n d  t h e  r i s e  o f  t h e  g e n e r a l  b u i l d e r  o r  m a s t e r  b u i l d e r  o v e r s e e i n g  
t h e  w o r k  o f  c r a f t s m e n  o r  a r t i s a n s  g r e w .  T h e r e  h a d  b e e n ,  a m o n g  
G h a n a i a n s ,  a  p r e f e r e n c e  f o r  t h e  o l d e r  p r o f e s s i o n s :  l a w ,  m e d i c i n e ,  
t e a c h i n g ,  n u r s i n g  a n d  t h e  m i n i s t r y ,  a n d  t h e r e  w e r e  o n l y  a f e w  
q u a l i f i e d  G h a n a i a n s  i n  t h e  b u i l d i n g  i n d u s t r y .  I n  t h e  r u n  u p  t o  
i n d e p e n d e n c e  a n d  a f t e r ,  t h e  n u m b e r  o f  G h a n a i a n  p r o f e s s i o n a l s  
i n c r e a s e d  s e t  u p  t h e i r  own  f i r m s  ( a r c h i t e c t u r a l ,  e n g i n e e r i n g ,  a n d  
s u r v e y i n g ) . W o u l d  b e  c o n t r a c t o r s ,  h o w e v e r ,  d i d  n o t  h a v e  t h e  
i n i t i a l  c a p i t a l  t o  s e t  u p  c o n t r a c t i n g  f i r m s  o n  t h e i r  o w n ,  a n d  
t h e y  w e r e  n o t  h e l p e d  b y  t h e  h i g h l y  c o n s e r v a t i v e  b a n k s .  T h e  f i e l d  
w a s  t h e r e f o r e  l e f t  o p e n  t o  s p e c u l a t o r s  a n d  b u s i n e s s m e n t  who w e r e  
a t t r a c t e d  b y  t h e  l a r g e  p r o f i t s  t h e y  h o p e d  t o  m a k e .
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GL OS S ARY  OF TERMS

A c c e p t e d  R i s k s  T h e  t e r m  u s e d  t o  d e s c r i b e  t h e  r i s k s  w h i c h  ma y
a f f e c t  t h e  w o r k s  b u t  w h i c h  a r e  o u t s i d e  t h e  
c o n t r a c t o r ’ s c o n t r o l .

C l a u s e  1 ( 2 )  o f  G C / W o r k s / 1 ,  d e f i n e s  ’ a c c e p t e d  
r i s k s ’ a s  f i r e  o r  e x p l o s i o n ;  s t o r m ,  l i g h t n i n g ,  
t e m p e s t ,  f l o o d  o r  e a r t h q u a k e ;  a i r c r a f t  o r  o t h e r  
a e r i a l  d e v i c e s  o r  o b j e c t s  d r o p p e d  f r o m  t h e m ,  
i n c l u d i n g  p r e s s u r e  w a v e s  c a u s e d  b y  a i r c r a f t  o r  
s u c h  d e v i c e s  w h e t h e r  t r a v e l l i n g  a t  s o n i c  o r  
s u p e r s o n i c  s p e e d s ;  i o n i s i n g  r a d i a t i o n s  o r  
c o n t a m i n a t i o n  f r o m  r a d i o a c t i v i t y  f r o m  a n y  n u c l e a r  
f u e l  o r  f r o m  n u c l e a r  w a s t e  f r o m  t h e  c o m b u s t i o n  o f  
n u c l e a r  f u e l ,  r a d i o a c t i v e ,  t o x i c ,  e x p l o s i v e  o r  
o t h e r  h a z a r d o u s  p r o p e r t i e s  o f  a n y  e x p l o s i v e  
n u c l e a r  a s s e m b l y  o r  n u c l e a r  c o m p o n e n t  t h e r e o f ;  
r i o t ,  c i v i l  c o m m o t i o n ,  c i v i l  w a r ,  r e b e l l i o n ,  
r e v o l u t i o n ,  i n s u r r e c t i o n ,  m i l i t a r y  o r  u s u r p e d  
p o w e r  o r  K i n g ’ s e n e m y  r i s k s .

U n d e r  c l a u s e  2 5 ( 1 )  t h e  c o n t r a c t o r  i s  u n d e r  a d u t y  
t o  t a k e  a l l  r e a s o n a b l e  p r e c a u t i o n s  t o  p r e v e n t  
l o s s  o r  d a m a g e  f r o m  a n y  o f  t h e  a c c e p t e d  r i s k s  a n d  
t o  m i n i m i z e  t h e  a m o u n t  o f  l o s s  o r  d a m a g e  s o  
c a u s e d .  P r o v i d e d  h e  d o e s  s o  t h e  A u t h o r i t y  p a y s  
f o r  l o s s  o r  d a m a g e  s o  c a u s e d  a n d  t h e  c o n t r a c t o r  
i s  e n t i t l e d  t o  a n  e x t e n s i o n  o f  t i m e  u n d e r  c l a u s e  
2 8  .

A c t  o f  G o d  An  a r c h a i c  l e g a l  p h r a s e  m e a n i n g  a  s u d d e n  a n d
i n e v i t a b l e  o c c u r r e n c e  c a u s e d  b y  n a t u r a l  f o r c e s .  
T h e  t e s t  i s  w h e t h e r  o r  n o t  h u m a n  f o r e s i g h t  a n d  
p r u d e n c e  c a n  r e a s o n a b l y  r e c o g n i z e  i t s  p o s s i b i l i t y  
s o  a s  t o  g u a r d  a g a i n s t  i t  ( G r e e n o c k  C o r p o r a t i o n  
v .  C a l e d o n i a n  R a i l w a y  C o .  ( 1 9 1 7 ) ) .  L i g h t n i n g ,  
e a r t h q u a k e  ( a t  l e a s t  i n  t h e  U n i t e d  K i n g d o m )  a n d  
v e r y  e x t r a o r d i n a r y  w e a t h e r  c o n d i t i o n s  c ome  w i t h i n  
t h e  c o n c e p t .  An A c t  o f  Go d  d o e s  n o t  i n  i t s e l f  
e x c u s e  c o n t r a c t u a l  p e r f o r m a n c e ,  b u t  i t  m a y  d o  s o  
o n  t h e  t r u e  i n t e r p r e t a t i o n  o f  t h e  t e r m s  o f  t h e  
c o n t r a c t .  Some i n s u r a n c e  p o l i c i e s  a n d  c o n t r a c t s  
f o r  t h e  c a r r i a g e  o f  g o o d s  p r o v i d e  t h a t  t h e r e  i s  
n o  l i a b i l i t y  f o r  l o s s e s  c a u s e d  b y  A c t  o f  God  i n  
t h e  c o n t e x t  o f  t h e  c o n s t r u c t i o n  i n d u s t r y ,  
a l t h o u g h  some  c o n t r a c t o r s  m a y  r e f e r  t o  i t  a s  a n  
e x c u s e  f o r  n o n - p e r f o r m a n c e  o r  a  g r o u n d  f o r  
t e r m i n a t i n g  t h e  c o n t r a c t .  W h a t  t h e y  u s u a l l y  m e a n  
i s  t h e  s i m i l a r  b u t  w i d e r  c o n c e p t  o f  f o r c e  
ma j  e u r e .
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A d v e r s e T h e
W e a t h e r t h e
C o n d i  t o n s p i  a

b a d
c o n
v . 1

p l a c e  e x p o s e d  t o  t h e  e l e m e n t s .  A t  common l a w ,  
w e a t h e r  a s  s u c h  d o e s  n o t  e x c u s e  t h e

E x t r a o r d i n a r y  w e a t h e r  ’ s u c h  a s  c o u l d  n o t  
r e a s o n a b l y  b e  a n t i c i p a t e d ’ m a y  a m o u n t  t o  a n  A c t  
o f  Go d  o r  force m a j e u r e .

T h e  r e a l i t i e s  o f  t h e  s i t u a t i o n  a r e  r e c o g n i s e d  b y  
m o s t  f o r m s  o f  c o n t r a c t  w h i c h  a l l o w  f o r  b a d  
w e a t h e r  t o  v a r y i n g  d e g r e e s  a n d  p r o v i d e  f o r  a n  
e x t e n s i o n  o f  t i m e  t o  b e  a w a r d e d  u n d e r  c e r t a i n  
c i r c u m s t a n c e s .  J C T  8 0 ,  c l a u s e  2 5 . 4 . 2  l i s t s  
’ e x c e p t i o n a l l y  a d v e r s e  w e a t h e r  c o n d i t i o n s ’ a s  a  
r e l e v a n t  e v e n t  e n t i t l i n g  t h e  c o n t r a c t o r  t o  c l a i m  
a n  e x t e n s i o n  o f  t i m e .  J C T  6 3 ,  c l a u s e  2 3 ( b )  
r e f e r s  t o  ’ e x c e p t i o n a l l y  i n c l e m e n t  w e a t h e r ’ . T h e  
c h a n g e  i n  w o r d i n g  m a k e s  c l e a r  t h a t  t h e  n e w  
w o r d i n g  i s  i n t e n d e d  t o  c o v e r  a n  e x c e p t i o n a l l y  h o t  
s u m m e r ,  w h i c h  m i g h t  w e l l  n o t  b e  r e g a r d e d  a s  
’ i n c l e m e n t  w e a t h e r ’ , a l t h o u g h  e x c e s s i v e  h e a t  a n d  
d r o u g h t  c a n  b e  j u s t  a s  d a m a g i n g  t o  p r o g r e s s  a s  
s n o w  o r  f r o s t .

A d v e r s e  w e a t h e r  c o n d i t i o n s  w o u l d  e m b r a c e  a n y  
w e a t h e r  c o n d i t i o n s  w h i c h  w e r e  c o n t r a r y  t o  t h e  
i d e a l  i n  a n y  p a r t i c u l a r  c i r c u m s t a n c e ,  a n d  t h e  
c o n t r a c t o r  m u s t  b e  t a k e n  t o  h a v e  c o m t e m p l a t e d  t h e  
p o s  s i b i l i t y  o f  s u c h  w e a t h e r  a s  p a r t  o f  h i s  
c o n t r a c t u a l  r i s k  ( J a c k s o n  v .  E a s t b o u r n e  L o c a l  
B o a r d  ( 1 8 8 5 ) ) .  T h e  q u a l i f y i n g  w o r d
’ e x c e p t i o n a l l y ’ i s ,  t h e r e f o r e ,  o f  t h e  u t m o s t  
i m p o r  t a n c e .

I n  o r d e r  t o  s h o w  t h a t  w e a t h e r  c o n d i t i o n s  w e r e  
e x c e p t i o n a l l y  a d v e r s e ,  t h e  c o n t r a c t o r  m a y  h a v e  t o  
p r o v i d e  m e t e o r o l o g i c a l  r e c o r d s  f o r  a  l e n g t h y  
p e r i o d  -  1 0  o r  2 0  y e a r s  -  t o  s h o w  t h a t  t h e
w e a t h e r  w a s  ’ e x c e p t i o n a l ’ f o r  t h e  a r e a .  I t  i s  
t h e  k i n d  o f  w e a t h e r  w h i c h  ma y  b e  e x p e c t e d  a t  t h e  
p a r t i c u l a r  s i t e  w h i c h  i s  i m p o r t a n t  a t  t h e  
p a r t i c u l a r  t i m e  w h e n  t h e  d e l a y  o c c u r s .

T h u s ,  i n  m o s t  a r e a s  o f  E n g l a n d  a n d  W a l e s  s n o w  i s  
n o t  e x c e p t i o n a l  i n  J a n u a r y ,  b u t  i t  gw i n  J u l y .  
I n  some a r e a s ,  h o w e v e r ,  a n d  a t  some  a l t i t u d e s ,  
s n o w  w o u l d  n o t  n e c e s s a r i l y  b e  e x c e p t i o n a l  i n  
e a r l y  s u m m e r .  E v e n  i f  t h e  w e a t h e r  c o n d i t i o n s  a r e  
e x c e p t i o n a l ,  t h e y  m a y  n o t  n e c e s s a r i l y  b e  
’ a d v e r s e ’ b e c a u s e  t h e  w e a t h e r  m u s t  i n t e r f e r e  w i t h  
t h e  w o r k s  a t  t h e  p a r t i c u l a r  s t a g e  w h e n  t h e
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e x c e p t i o n a l l y  a d v e r s e  w e a t h e r  o c c u r s .  T h i s
d e p e n d s  o n  t h e  s t a g e  o f  t h e  c o n s t r u c t i o n  w o r k  a t  
t h e  p a r t i c u l a r  t i m e .  I f  some i n t e r n a l  w o r k s  c a n  
c o n t i n u e ,  f o r  e x a m p l e ,  t h e  c o n t r a c t o r  w o u l d  
g e n e r a l l y  h a v e  n o  v a l i d  c l a i m .

T h e  c o n t r a c t o r  i s  e x p e c t e d  t o  a l l o w  i n  h i s  t e n d e r  
a n d  h i s  p r o g r a m m e  f o r  a n t i c i p a t e d  w e a t h e r  
c o n d i t i o n s  i n  t h e  a r e a ,  h a v i n g  r e g a r d  t o  
h i s t o r i c a l  d a t a ,  t h e  t i m e  o f  y e a r  a n d  l o c a t i o n  o f  
t h e  s i t e .  T h i s  a l l o w a n c e  i s  o r  s h o u l d  b e  
r e f l e c t e d  i n  t h e  t e n d e r  p r i c e .  O f t e n  t h e
s i t u a t i o n  i s  n o t  c l e a r - c u t  a n d ,  f o r  e x a m p l e ,  some  
w o r k  ma y  c o n t i n u e  o n  i n t e r n a l  f i t t i n g s  a t  t h e  
s a m e  t i m e  a s  e x t e r n a l  w o r k  i s  d e l a y e d  d u e  t o  
e x c e p t i o n a l l y  a d v e r s e  w e a t h e r  c o n d i t i o n s .  I n  
s u c h  c a s e s ,  t h e  a r c h i t e c t  m u s t  e n q u i r e  c a r e f u l l y  
i n t o  t h e  c o n t r a c t o r ’ s m a s t e r  p r o g r a m m e  b e f o r e  
r e a c h i n g  a d e c i s i o n .

G C / W o r k s / 1 ,  c l a u s e  2 8 ( 2 ) ( b )  a l l o w s  ’ w e a t h e r  
c o n d i t i o n s  w h i c h  m a k e  c o n t i n u a n c e  o f  t h e  w o r k  
i m p r a c t i c a b l e ’ a s  a  c i r c u m s t a n c e  e n t i t l i n g  t h e
c o n t r a c t o r  t o  c l a i m  a n  e x t e n s i o n  o f  t i m e .  A t
f i r s t  s i g h t  t h e  p r o v i s i o n  a p p e a r s  w i d e r  t h a n  i t s  
J C T  8 0  e q u i v a l e n t  i n  t h e  s e n s e  t h a t  i t  c o v e r s  a n y  
s i t u a t i o n  w h e r e  t h e  w e a t h e r  c o n d i t i o n s  s e r i o u s l y  
i n t e r f e r e  w i t h  t h e  c a r r y i n g  o u t  o f  t h e  w o r k .  T h e  
c o n d i t i o n s  n e e d  n o t  b e  ’ e x c e p t i o n a l ’ , i . e . , 
u n u s u a l ,  n o r  n e e d  t h e y  b e  ’ a d v e r s e ’ i n  t h e  s e n s e  
o f  ’ c o n t r a r y ’ o r  ’ h o s t i l e ’ ; b u t  t h e  k e y w o r d  i s  
’ i m p r a c t i c a b l e ’ , i . e .  , i n c a p a b l e  o f  b e i n g  c a r r i e d  
o u t ,  w h i c h  m e a n s  i n  e f f e c t  t h a t  t h e  w e a t h e r  m u s t  
i n t e r f e r e  w i t h  t h e  w o r k  a t  t h e  s t a g e  i t  h a s
r e a c h e d  a n d  m a k e  i t  i n f e a s i b l e  t o  p r o c e e d .  
H o w e v e r ,  i t  s e e m s  t h a t  i t  i s  i r r e l e v a n t  w h e t h e r  
o r  n o t  t h e  c o n t r a c t o r  c o u l d  h a v e  f o r e s e e n  t h e  
p o s s i b i l i t y  o f  d e l a y  f r o m  s u c h  a  c a u s e .

G C / W o r k s / 1 ,  c l a u s e  2 3  e m p o w e r s  t h e  s u p e r i n t e n d i n g  
o f f i c e r  t o  o r d e r  s u s p e n s i o n  o f  t h e  w o r k  o r  a n y  
p a r t  o f  t h e  w o r k  t o  a v o i d  t h e  r i s k  o f  d a m a g e  f r o m  
f r o s t  o r  i n c l e m e n t  w e a t h e r .  I n  s u c h
c i r c u m s t a n c e s  t h e  c o n t r a c t o r  ma y  b e  e n t i t l e d  t o  
m a k e  a  f i n a n c i a l  c l a i m .

ACA 2 m a k e s  n o  s p e c i f i c  r e f e r e n c e s  t o  t h e  
w e a t h e r .  H o w e v e r ,  c l a u s e  1 1 . 5  ( a l t e r n a t i v e  2 )  
a l l o w s  force m a j e u r e  a s  a  b a s i s  f o r  a c l a i m  f o r  
e x t e n s i o n  o f  t h e  t i m e  a n d  w h o l l y  e x c e p t i o n a l  a n d  
u n a n t i c i p a t e d  w e a t h e r  c o n d i t i o n s ,  e . g . ,
e x t r a o r d i n a r y  r a i n f a l l ,  e x t r a o r d i n a r y  s n o w ,  e t c . , 
c o u l d  q u a l i f y  u n d e r  t h i s  h e a d .  T h i s  i s  n o t ,  
h o w e v e r ,  a s  w i d e  a s  u n d e r  J C T  8 0  o r  G C / W o r k s / 1 .
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T h e  J C T  A g r e e m e n t  f o r  M i n o r  B u i l d i n g  w o r k s  w a s  
f i r s t  p u b l i s h e d  i n  J u n e  1 9 6 8 ,  r e p r i n t e d  w i t h  m i n o r  
a m e n d m e n t s  i n  O c t o b e r  1 9 8 1 .  P r a c t i c e  N o t e  M 2 ,  
i s s u e d  i n  A u g u s t  1 9 8 1 ,  s a y s  t h a t  i t  i s  d e s i g n e d  
f o r  u s e  w h e r e  m i n o r  b u i l d i n g  w o r k s  a r e  t o  b e  
c a r r i e d  o u t  f o r  a n  a g r e e d  l u m p  sum a n d  w h e r e  a n  
a r c h i t e c t  o r  s u p e r v i s i n g  o f f i c e r  h a s  b e e n  
a p p o i n t e d  o n  b e h a l f  o f  t h e  e m p l o y e r .  I t  i s  f o r  
u s e  w h e r e  a  l u m p  sum o f f e r  h a s  b e e n  o b t a i n e d  
b a s e d  o n  d r a w i n g s  a n d / o r  s p e c i f i c a t i o n s  a n d / o r  
s c h e d u l e s  b u t  w i t h o u t  d e t a i l e d  m e a s u r e m e n t s .  I t  
i s  s u g g e s t e d  t h a t  t h e  f o r m  i s  g e n e r a l l y  s u i t a b l e  
f o r  p r o j e c t s  u p  t o  a v a l u e  o f  £ 5 0 , 0 0 0  a t  1 9 8 1  
p r i c e s .  C o n t r a c t  v a l u e  i s  n o t ,  h o w e v e r ,  t h e  
d e c i d i n g  f a c t o r  w h i c h  i s  p r o b a b l y  t h e  c o m p l e x i t y  
o f  t h e  j o b  r a t h e r  t h a n  i t s  v a l u e .

T h e  f o r m  s h o u l d  not  b e  u s e d  w h e r e  a n y  o f  t h e  
f o l l o w i n g  a r e  r e q u i r e d :

N o m i n a t e d  s u b - c o n t r a c t o r s  o r  s u p p l i e r s  
-  B i l l s  o f  q u a n t i t i e s

F l u c t u a t i o n s  i n  t h e  v a l u e  o f  l a b o u r  o r  
m a t e r i a l s .

C o n s t r u c t i o n  m a n a g e m e n t  o r  CM i s  t h e  t e r m  u s e d  i n  
t h e  US t o  d e s c r i b e  m a n a g e m e n t  c o n t r a c t i n g .  ( S e e  
a l s o  p r o f e s s i o n a l  c o n s t r u c t i o n  m a n a g e m e n t ) .

A n t i c i p a t e d  F i n a l  C o s t  ( A F C ) :

T h e  a s s e s s m e n t  o f  t h e  p r o b a b l e  f i n a l  c o s t  o f  e a c h  
i t e m  o r  c o s t  c e n t r e  i n  t h e  p r o j e c t  r e s u l t i n g  i n  
a t o t a l  AFC f o r  t h e  p r o j e c t  t o  b e  p r o v i d e d  a t  
r e g u l a r  r e p o r t i n g  i n t e r v a l s  d u r i n g  t h e  p r o j e c t  
life.

A t y p e  o f  c o n t r a c t  b y  w h i c h  t h e  c o n t r a c t o r  
r e c e i v e s  a l l  h i s  c o s t s  t o g e t h e r  w i t h  a  f e e .  T h e r e  
a r e  f o u r  common v a r i a t i o n s :
-  C o s t  p l u s  p e r c e n t a g e :  T h e  c o n t r a c t o r  i s  p a i d
t h e  a c t u a l  c o s t  o f  t h e  w o r k  r e a s o n a b l y  i n c u r r e d
p l u s  a  f e e ,  w h i c h  i s  a  p e r c e n t a g e  o f  t h e  a c t u a l
c o s t ,  t o  c o v e r  h i s  o v e r h e a d s  a n d  p r o f i t .  T h i s
f o r m  o f  c o n t r a c t  i s  o f t e n  u s e d  f o r  m a i n t e n a n c e
w o r k  o r  f o r  w o r k  w h e r e  i t  i s  d i f f i c u l t  t o
e s t i m a t e  t h e  w o r k  t o  b e  d o n e  o r  f o r  e m e r g e n c y
w o r k .  I t  i s  p o s s i b l e  t o  i n v i t e  t e n d e r s  on  t h e
b a s i s  o f  t h e  p e r c e n t a g e  b u t  t h e r e  i s  n o  i n c e n t i v e
f o r  t h e  c o n t r a c t o r  t o  m a k e  p r o g r e s s  o r  t o  s a v e
m o n e y  b e c a u s e  h i s  f e e  r i s e s  w i t h  t h e  t o t a l  c o s t  
o f  t h e  j  o b .
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C o s t  p l u s  f i x e d  f e e :  S i m i l a r  t o  t h e  c o s t  p l u s
p e r c e n t a g e  c o n t r a c t  a n d  u s e d  f o r  s i m i l a r
s i t u a t i o n s .  T h e  i m p o r t a n t  d i f f e r e n c e  i s  t h a t ,  
b e c a u s e  t h e  f e e  i s  a  f i x e d  l u m p  s u m ,  t h e
c o n t r a c t o r  h a s  m o r e  i n c e n t i v e  t o  f i n i s h  q u i c k l y  
a n d  m a x i m i s e  h i s  p r o f i t  a s  a  p e r c e n t a g e  o f
t u r n o v e r .  I t  i s  u s u a l  f o r  some  i n d i c a t i o n  o f  t h e
t o t a l  c o s t  t o  b e  g i v e n  t o  t e n d e r e r s .  T h e  J o i n t
C o n t r a c t s  T r i b u n a l  h a s  p r o d u c e d  t o  s u i t a b l e  f o r m  
o f  c o n t r a c t  -  F i x e d  F e e  F o r m  o f  P r i m e  C o s t
C o n t r a c t .

C o s t  p l u s  f l u c t u a t i n g  f e e :  S i m i l a r  t o  t h e
f i x e d  f e e  c o n t r a c t  a n d  u s e d  f o r  s i m i l a r
s i t u a t i o n s .  An  e s t i m a t e  i s  m a d e  o f  t h e  t o t a l  
c o s t .  T h e  a m o u n t  o f  t h e  f e e  r e c e i v e d  b y  t h e  
c o n t r a c t o r  v a r i e s  i n v e r s e l y  t o  t h e  c o s t  a c t u a l l y  
a c h i e v e d .  T h u s ,  i f  t h e  c o s t s  a r e  l e s s  t h a n  t h e  
e s t i m a t e d  c o s t s ,  t h e  c o n t r a c t o r  r e c e i v e s  a  
g r e a t e r  f e e  c a l c u l a t e d  i n  a c c o r d a n c e  w i t h  a n  
a g r e e d  s l i d i n g  s c a l e  a n d  v i c e  v e r s a .  i t  i s  t o  
t h e  c o n t r a c t o r ’ s a d v a n t a g e  t o  r e d u c e  c o s t s  a n d  
f i n i s h  t h e  w o r k  q u i c k l y .

T a r g e t  C o s t :  U s e d  i n  s i m i l a r  s i t u a t i o n s  t o
t h e  c o n t r a c t s  p r e v i o u s l y  d i s c u s s e d ,  i t  c a n  a l s o  
b e  u s e d  f o r  a  w i d e  v a r i e t y  o f  c o n d i t i o n s .  P r i c e d  
b i l l s  o f  q u a n t i t i e s  o r  a  p r i c e d  s c h e d u l e  a r e  
a g r e e d  a n d  a t a r g e t  c o s t  o b t a i n e d  f o r  t h e  
p r o j e c t .  T h e  c o n t r a c t o r ’ s f e e  i s  u s u a l l y  q u o t e d  
a s  a p e r c e n t a g e  o f  t h e  t a r g e t  c o s t .  P r o v i s i o n  i s  
m a d e  f o r  t h e  t a r g e t  c o s t  t o  b e  a d j u s t e d  t o  t a k e  
a c c o u n t  o f  v a r i a t i o n s  a n d  f l u c t u a t i o n s .  T h e  
c o n t r a c t o r  i s  p a i d  t h e  a c t u a l  c o s t s  r e a s o n a b l y  
i n c u r r e d .  T h e  t o t a l  o f  t h e s e  c o s t s  i s  c o m p a r e d  
w i t h  t h e  a d j u s t e d  t a r g e t  c o s t .  I f  t h e y  s h o w  a  
s a v i n g ,  t h e  f e e  i s  i n c r e a s e d  i n  a c c o r d a n c e  w i t h  
a  p r e - a g r e e d  f o r m u l a ,  a n d  v i c e  v e r s a .  T h e  
d i s a d v a n t a g e  o f  t h i s  t y p e  o f  c o n t r a c t  l i e s  i n  t h e  
c o m p l e x  m e a s u r e m e n t s  p r o c e d u r e s  i n v o l v e d  a n d  t h e  
d i f f i c u l t y  i n  a g r e e i n g  t a r g e t s  a n d  p e r c e n t a g e s .

C u r r e n c y  T e r m s  F u n d i n g  C u r r e n c y :

T h e  c u r r e n c y  w h i c h  t h e  f u n d i n g  a g e n c y  w i l l  u s e  t o  
f u n d  t h e  p r o j e c t .  ( I n  O D A ’ s c a s e  n o r m a l l y  £  
s t e r l i n g ) .

W o r k i n g  C u r r e n c y :

T h e  c u r r e n c y  i n  w h i c h  p a y m e n t s  t o  c o n t r a c t o r s  
a n d / o r  s u p p l i e r s  w i l l  b e  m a d e .  W h e r e  t h i s  i s  
d i f f e r e n t  f r o m  t h e  f u n d i n g  c u r r e n c y  i t  w i l l  b e  
c o n v e r t e d  u s i n g  t h e  EXCHANGE R A T E ( S ) .

L o c a l  C u r r e n c y :
T h e  c u r r e n c y  i n  n o r m a l  u s e  i n  t h e  h o s t  c o u n t r y  o f  
t h e  p r o  j  e c  t .
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D e s i g n  a n d  
B u i l d  C o n t r a c t

E s  t  i m a t i n g  

T e r m s

F o r e i g n  C u r r e n c y :
A n y  c u r r e n c y  o t h e r  t h a n  t h e  l o c a l  c u r r e n c y .  

O f f s h o r e  C o s t s :
P r o j e c t  c o s t s  o f  g o o d s  a n d / o r  s e r v i c e s  p a i d  f o r  
i n  f o r e i g n  c u r r e n c y .  ( T h i s  w o u l d  n o r m a l l y  b e  
a p p l i e d  t o  a l l  g o o d s  s o u r c e  f r o m  o u t s i d e  t h e  h o s t  
c o u n t r y ) .

O n s h o r e  C o s t s :
P r o j e c t  c o s t s  o f  g o o d s  a n d / o r  s e r v i c e s  p a i d  f o r  
i n  l o c a l  c u r r e n c y .

S o m e t i m e s  k n o w n  a s  a  ’ p a c k a g e  d e a l  c o n t r a c t ’ . I n  
t h i s  t y p e  o f  b u i l d i n g  c o n t r a c t  t h e  c o n t r a c t o r  
t a k e s  f u l l  r e s p o n s i b i l i t y  f o r  t h e  w h o l e  d e s i g n  
a n d  c o n s t r u c t i o n  p r o c e s s  f r o m  i n i t i a l  b r i e f i n g  t o  
c o m p l e t i o n .  T h e  J C T  h a v e  p r o d u c e d  a  s t a n d a r d  
f o r m  o f  c o n t r a c t  t o  c o v e r  t h i s  k i n d  o f  w o r k  w h e r e  
n o  a r c h i t e c t  i s  e m p l o y e d  b y  t h e  e m p l o y e r  
( S t a n d a r d  F o r m  o f  B u i l d i n g  C o n t r a c t  W i t h  
C o n t r a c t o r ’ s D e s i g n ,  1 9 8 1  E d i t i o n ) .  I t  f o l l o w s  
J C T  8 0  q u i t e  c l o s e l y  b u t  o m i t s  a l l  r e f e r e n c e s  t o  
’ t h e  a r c h i t e c t ’ a n d  i n s e r t s  ’ t h e  e m p l o y e r ’ 
i n s t e a d  w h e r e  n e c e s s a r y .

I t  i s  a n t i c i p a t e d  t h a t  t h e  e m p l o y e r  w i l l  n o r m a l l y  
n o m i n a t e  a n  a r c h i t e c t  o r  c l e r k  o f  w o r k s  t o  b e  h i s  
a g e n t  f o r  c o n t r a c t  p u r p o s e s .

C o n t  i n g e n c  i  e s
A l l o w a n c e s  i n c l u d e d  w i t h i n  t h e  b a s e  e s t i m a t e  
r e p r e s e n t i n g  t h e  b e s t  j u d g e m e n t  o f  t h e  e s t i m a t o r  
o f  t h e  c o s t  o f  u n d e f i n e d  o r  u n c e r t a i n  i t e m s  o f  
w o r k  w h i c h  t h e  e s t i m a t o r  c o n s i d e r s  s h o u l d  b e  
p r o v i d e d  f o r  d u r i n g  t h e  p r o j e c t  l i f e .  S e p a r a t e  
c o n t i n g e n c y  a l l o w a n c e s  s h o u l d  b e  p r o v i d e d  f o r  
e a c h  s p e c i f i c  i t e m  o f  w o r k  w h i c h  i s  u n d e f i n e d  o r  
u n c e r t a i n .  C o n t i n g e n c i e s  s h o u l d  n o t  b e  u s e d  t o  
p r o v i d e  f o r  a  g e n e r a l  r i s k  a l l o w a n c e .

T o l e r a n c e s :
T h e  m e a n s  o f  e x p r e s s i n g  t h e  d e g r e e  o f  r i s k  i n  
t e r m s  o f  a r a n g e  o f  v a l u e s  a b o v e  a n d  b e l o w  t h e  
e s t i m a t o r ’ s b e s t  j u d g e m e n t  w i t h i n  w h i c h  t h e  f i n a l  
c o s t  a n d  d u r a t i o n  i s  l i k e l y  t o  f a l l .
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I n f l a t i o n  A l l o w a n c e :

T h e  a l l o w a n c e  i n c l u d e d  i n  t h e  c a s h  e s t i m a t e  f o r  
f l u c t u a t i o n s  i n  t h e  b a s i c  p r i c e s  o f  l a b o u r ,  p l a n t  
a n d  m a t e r i a l s  d u r i n g  t h e  l i f e  o f  t h e  p r o j e c t  
r e l a t i v e  t o  t h e  p r i c e s  a p p l y i n g  a t  t h e  P R I C E  BASE  
D A T E a s s u m e d  i n  t h e  b a s e  e s t i m a t e .

E x c h a n g e  R a t e ( s ) :

T h e  r a t e ( s )  u s e d  i n  t h e  b a s e  e s t i m a t e  t o  c o n v e r t  
t h e  l o c a l  c u r r e n c y  o r  o t h e r  w o r k i n g  c u r r e n c i e s  
i n t o  t h e  f u n d i n g  c u r r e n c y .

C o n s t r u c t i o n  W o r k :
T h e  i n s t a l l e d  v a l u e  o f  a l l  f i x e d  a s s e t s  t h a t  w i l l  
m a k e  u p  t h e  c o m p l e t e d  p r o j e c t  i n c l u d i n g  t h e  v a l u e  
o f  a l l  c o n s t r u c t i o n ,  e r e c t i o n  a n d  i n s t a l l a t i o n  
c o n t r a c t s ,  t h e  s u p p l y  a n d  d e l i v e r y  t o  s i t e  o f  a l l  
p l a n t  a n d  e q u i p m e n t  w i t h  a s s o c i a t e d  c o s t s  b u t  
e x c l u d i n g  o n l y  t h e  c o s t  o f  n o n - c o n t r a c t o r  d e s i g n ,  
m a n a g e m e n t ,  s u p e r v i s i o n  a n d  c o m m i s s i o n i n g .

E n g i n e e r  i n g :
T h e  c o s t  o f  a l l  n o n - c o n t r a c t o r  o r  n o n - s u p p l i e r  
w o r k  n e c e s s a r y  f o r  t h e  c o m p l e t i o n  o f  t h e  p r o j e c t .  
T h i s  w i l l  i n c l u d e  f e e s  a n d  e x p e n s e s  f o r  p r o j e c t  
m a n a g e m e n t ,  e n g i n e e r i n g / a r c h i t e c t u r a l  d e s i g n ,  
i n s p e c t i o n ,  c o n s t r u c t i o n  s u p e r v i s i o n ,  
c o m m i s s i o n i n g  a n d  t r a i n i n g  o f  o p e r a t i n g  
p e r s o n n e l .  I f  r e q u i r e d  t h e  c o s t  o f  f i n a n c i n g ,  
l a n d  a c q u i s i t i o n  a n d  o t h e r  s i m i l a r  c o s t s  may  b e  
i n c l u d e d  h e r e .

T o t a l  P r o j e c t  C a p i t a l  C o s t  =
C o n s t r u c t i o n  W o r k  + C o s t  o f  E n g i n e e r i n g

C o m p l e t i o n  D a t e :
T h e  d a t e  o n  w h i c h  t h e  p r o j e c t  i s  c o m p l e t e  a n d  
r e a d y  t o  b e  h a n d e d  o v e r  t o  t h e  c l i e n t  f o r  
o p e r a t i o n .  T h e  w o r k  d o n e  w i l l  h a v e  i n c l u d e d  t h e  
s u p p l y ,  d e l i v e r y  a n d  i n s t a l l a t i o n  o f  a l l  f i x e d  
a s s e t s ,  t h e  s u b s t a n t i a l  c o m p l e t i o n  o f  a l l  
c o n s t r u c t i o n  ( r e a d y  f o r  o p e r a t i o n  b y  t h e  c l i e n t  
b u t  n o t  n e c e s s a r i l y  t h e  c o m p l e t i o n  o f  m a i n t e n a n c e  
o r  d e f e c t  l i a b i l i t y  p e r i o d s ) ,  a l l  d e s i g n ,  
o p e r a t i n g  i n s t r u c t i o n s ,  a l l  t e s t i n g  a n d  
c o m m i s s i o n i n g  n e c e s s a r y  b e f o r e  o p e r a t i o n  b y  t h e  
c 1 i  e n t .

E x c e p t e d  R i s k s  T h e  t e r m  u s e d  i n  J C T  6 3 ,  c l a u s e s  2 0 ( b )  a n d  2 0 ( c )
( a n  n o w r e f e r r e d  t o  i n  J C T  8 0  a s  ’ t h e  c l a u s e  2 2  
p e r i l s ’ ) t o  d e s c r i b e  t h o s e  r i s k s  w h i c h  a r e  
c a r r i e d  b y  t h e  e m p l o y e r  a n d  w h i c h  ma y  a f f e c t  t h e  
e x e c u t i o n  o f  t h e  w o r k s  a l t h o u g h  t h e y  a r e  o u t s i d e  
t h e  c o n t r a c t o r ’ s c o n t r o l .  T h e  d e f i n i t i o n
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r e f l e c t s  t h e  e x c e p t i o n s  c o m m o n l y  t o  b e  f o u n d  i n  
’ A l l  R i s k s ’ p o l i c i e s  o f  i n s u r a n c e .  I n  I F C  8 4 ,  
t h e y  a r e  r e f e r r e d  t o  a s  ’ c l a u s e  6 . 3  p e r i l s ’ .

T h e  d e f i n i t i o n  c o v e r s  f i r e ,  l i g h t n i n g ,  e x p l o s i o n ,  
s t o r m ,  t e m p e s t ,  f l o o d ,  b u r s t i n g  o r  o v e r f l o w i n g  
w a t e r t a n k s ,  a p p a r a t u s  o r  p i p e s ,  e a r t h q u a k e ,  
a i r c r a f t  a n d  o t h e r  a r e a l  d e v i c e s  o r  a r t i c l e s  
d r o p p e d  f r o m  t h e m ,  r i o t  a n d  c i v i l  c o m m o t i o n ,  b u t  
e x c l u d i n g  a n y  l o s s  o r  d a m a g e  c a u s e d  b y  i o n i z i n g  
r a d i a t i o n  o r  c o n t a m i n a t i o n  b y  r a d i o a c t i v i t y  f r o m  
a n y  n u c l e a r  f u e l  o r  f r o m  n u c l e a r  w a s t e  f r o m  t h e  
c o m b u s t i o n  o f  n u c l e a r  f u e l ,  r a d i o a c t i v e ,  t o x i c ,  
e x p l o s  i v e  o r  o t h e r  h a z a r d o u s  p r o p e r t i e s  o f  a n y  
e x p l o s i v e  n u c l e a r  a s s e m b l y  o r  n u c l e a r  c o m p o n e n t  
t h e r e o f ,  p r e s s u r e  w a v e s  c a u s e d  b y  a i r c r a f t  o r  
o t h e r  a e r i a l  d e v i c e s  t r a v e l l i n g  a t  s o n i c  o r  
s u p e r s o n i c  s p e e d s .

T h e r e  a r e  q u i t e  a  n u m b e r  o f  s t a n d a r d s  a v a i l a b l e  
a s  b a s i s  f o r  i n t e r n a t i o n a l  c o n s t r u c t i o n  
c o n t r a c t s .  On e  o f  t h o s e  i s  t h e  " C o n d i t i o n s  o f  
C o n t r a c t  ( I n t e r n a t i o n a l )  f o r  W o r k  o f  C i v i l  
E n g i n e e r i n g  C o n s t r u c t i o n "  i s s u e d  b y  t h e  
F e d e r a t i o n  I n t e r n a t i o n a l e  E u r o p e e n e  d e  l a  
C o n s t r u c t i o n ,  P a r i s ,  i n  c o o p e r a t i o n  w i t h  f o u r  
f e d e r a t i o n s  a n d  a s s o c i a t i o n s  a l s o  r e c o g n i s e d  
w o r l d w i d e .  T h i s  s t a n d a r d  i s  u s u a l l y  n a m e d  F I D I C .

T h e  c o s t  t o  t h e  c o n t r a c t o r  o f  l a b o u r  a n d  
m a t e r i a l s  e t c .  , u s e d  i n  t h e  w o r k s  w i l l  a l t e r  
d u r i n g  t h e  c o n t r a c t  p e r i o d .  I t  m a y  f a l l  b u t ,  
m o r e  u s u a l l y ,  i t  w i l l  r i s e .  I n  t h e  a b s e n c e  o f  
a n y  p r o v i s i o n  i n  t h e  c o n t r a c t ,  t h e  c o n t r a c t o r  
w o u l d  h a v e  t o  t a k e  t h e  r i s k .  I n  o r d e r  t o  c o v e r  
h i m s e l f ,  h e  w o u l d  p r o b a b l y  m a k e  a n  e s t i m a t e  o f  
t h e  l i k e l y  r i s e  i n  c o s t s  b e f o r e  i n s e r t i n g  h i s  
p r i c e s  i n  h i s  t e n d e r ;  h i g h e r  t e n d e r  f i g u r e s  
r e s u l t .  I t  i s  o f t e n  t h o u g h t  t o  b e  o f  o v e r a l l  
a d v a n t a g e  t o  t h e  e m p l o y e r ,  a s  w e l l  a s  g i v i n g  t h e  
c o n t r a c t o r  some g u a r a n t e e  o f  r e c o v e r i n g  h i s  
c o s t s ,  t o  i n s e r t  a  c l a u s e  i n  t h e  c o n t r a c t  
a l l o w i n g  t h e  c o n t r a c t o r  t o  r e c o v e r  some  o r  a l l  o f  
t h e  i n c r e a s e s  i f  a n d  w h e n  t h e y  o c c u r ;  r a t h e r  t h a n  
p r i c e  t h e  r i s k .  M o s t  s t a n d a r d  f o r m s  a l l o w  f o r  
t h i s  t o  b e  d o n e  b y  p r o v i d i n g  c l a u s e s  w h i c h  m a y  b e  
i n c l u d e d  o r  d e l e t e d  a s  t h e  p a r t i e s  a g r e e .  J C T  
8 0 ,  f o r  e x a m p l e ,  h a s  a  s e l e c t i o n  o f  t h r e e  
c l a u s e s :

3 8 ,  w h i c h  a l l o w s  c o n t r i b u t i o n ,  l e v y  a n d  t a x  
f l u c t u a t i o n s  -  a b a r e  m i n i m u m  p r o v i s i o n  t o  t a k e  
a c c o u n t  o f  s t a t u t o r y  a d j u s t m e n t  t o  i t e m s  s u c h  a s  
n a t i o n a l  i n s u r a n c e  c o n t r i b u t i o n s .
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-  3 9 ,  w h i c h  a l l o w s  l a b o u r ,  m a t e r i a l s  c o s t  a n d
t a x  f l u c t u a t i o n s  -  t h e  c o n t r a c t o r  c a n  r e c o v e r  
f u l l  f l u c t u a t i o n s  o n  t h e  c o n s t r u c t i o n  w o r k ,  b u t  
n o t  h i s  p r e l i m i n a r i e s .  T h i s  i s  c a l c u l a t e d  b y  
r e f e r e n c e  t o  a w a r d s  b y  t h e  n a t i o n a l  J o i n t  C o u n c i l  
f o r  t h e  B u i l d i n g  I n d u s t r y ,  i n  t h e  c a s e  o f  l a b o u r  
c o s t s ,  a n d  t o  t h e  c o n t r a c t o r ’ s b a s i c  p r i c e s  i n  
r e s p e c t  o f  m a t e r i a l s .

4 0 ,  w h i c h  a l l o w  f l u c t u a t i o n s  i n  a c c o r d a n c e  
w i t h  p r i c e  a d j u s t m e n t  f o r m u l a e  r u l e s  i s s u e d  b y  
t h e  J o i n t  C o n t r a c t s  T r i b u n a l .  D e t a i l s  o f  p r i c e  
c h a n g e s  a r e  i s s u e d  m o n t h l y .  T h e r e  i s  u s u a l l y  
p r o v i s i o n  f o r  m a k i n g  p a r t  o f  t h e  c o n t r a c t  sum n o t  
s u b j e c t  t o  t h i s  f o r m u l a  ( t h e  n o n - a d  j u s t a b l e  
e l e m e n t ) .  W i t h  t h i s  e x c e p t i o n ,  f u l l  f l u c t u a t i o n s  
a r e  r e c o v e r e d .

A F r e n c h  l a w  t e r m ,  f o u n d  i n  m a n y  s t a n d a r d  
c o n t r a c t s  a s  a  g r o u n d  f o r  g r a n t i n g  e x t e n s i o n  o f  
t i m e .  I t  i s  u s e d  ’ w i t h  r e f e r e n c e  t o  a l l
c i r c u m s t a n c e s  i n d e p e n d e n t  o f  t h e  w i l l  o f  m a n ,  a n d  
w h i c h  i t  i s  n o t  i n  h i s  p o w e r  t o  c o n t r o l ’ : 
L e b e a u p i n  v .  C r i s p i n  ( 1 9 2 0 ) .  I t  i s  w i d e r  i n  i t s  
m e a n i n g  t h a n  A c t  o f  G o d  o r  v i s  m a j o r  b u t  i n  
b u i l d i n g  c o n t r a c t s  i t  g e n e r a l l y  h a s  a  l i m i t e d  a n d  
r e s t r i c t e d  m e a n i n g  b e c a u s e  s u c h  m a t t e r s  a s  w a r ,  
s t r i k e s ,  f i r e  a n d  w e a t h e r  c o n d i t i o n s  a r e  d e a l t  
w i t h  e x p r e s s l y .

T h e  f o l l o w i n g  e v e n t s  h a v e  b e e n  h e l d  t o  b e  w i t h i n  
t h e  d e f i n i t i o n  o f  f o r c e  m a j e u r e  i n  v a r y i n g  t y p e s  
o f  c o n t r a c t :
-  A s t r i k e .

A b r e a k d o w n  o f  m a c h i n e r y .
S u p p l y  s h o r t a g e s  a s  a  c o n s e q u e n c e  o f  w a r .  
R e f u s a l  o f  a n  e x p o r t  l i c e n c e .

-  F i r e  c a u s e  b y  l i g h t n i n g .

F o r c e  m a j e u r e  i s  r e f e r r e d  t o  i n  J C T  8 0 ,  c l a u s e  
2 5 . 4 . 1  AND 2 8 . 1 . 3 . 1 ,  I F C  8 4 ,  c l a u s e  2 . 4 . 1 ,  a n d  
ACA 2 ,  c l a u s e  1 1 . 5  a n d  2 1 .

S e e :  F l u c t u a t i o n s

F i n a n c i n g  A g e n c y  o r  F u n d i n g  A g e n c y :

T h e  o r g a n i s a t i o n  w h i c h  
d e s i g n ,  c o n s t r u c t  a n d  
t y p i c a l l y  a  b i - l a t e r a l  
a g e n c y ,  o r  a  c o m m e r c i a l

p r o v i d e s  t h e  f i n a n c e  t o  
c o m m i s s i o n  t h e  p r o j e c t :  
o r  m u l t i - l a t e r a l  f u n d i n g  
b a n k  o r  b a n k s .
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T h e  C l i e n t :
T h e  e v e n t u a l  o w n e r s  o f  t h e  p r o p o s e d  a s s e t : 
t y p i c a l l y  a  g o v e r n m e n t  d e p a r t m e n t  o r  a  p a r a s t a t a l  
b o d y  f o r  i n f r a s t r u c t u r e  p r o j e c t s ,  b u t  m a y  b e  a  
p r i v a t e  s e c t o r  o r g a n i s a t i o n ,  e s p e c i a l l y  i n  t h e  
c a s e  o f  i n d u s t r i a l  a n d  c o m m e r c i a l  p r o j e c t s .

JCT Contracts T h e  f i r s t  f o r m  o f  b u i l d i n g  
b e t w e e n  a r c h i t e c t s  a n d  b u i l d e r s  
1 9 0 3 .  By  1 9 3 1 ,  a f t e r  s e v e r a l  
f o r m ,  a  b o d y  k n o w n  a s  t h e  
T r i b u n a l  w a s  s e t  u p  t o  k e e p  
c o n s t a n t  r e v i e w ,  
i n  1 9 3 9 ,  1 9 6 3

c o n t r a c t  a g r e e d  
w a s  p u b l i s h e d  i n  
e d i t i o n s  o f  t h e  
J o i n t  C o n t r a c t s  
t h e  f o r m  u n d e r  

R e v i s e d  e d i t i o n s  w e r e  p u b l i s h e d  
a n d  1 9 8 0 .  ONe o f  t h e  m a i n  

a d v a n t a g e s  c l a i m e d  f o r  t h e  J C T  c o n t r a c t s  i s  t h a t  
t h e y  a r e  n e g o t i a t e d  d o c u m e n t s ,  a g r e e d  b y  
r e p r e s e n t a t i v e s  o f  a l l  s i d e s  o f  t h e  c o n s t r u c t i o n  
i n d u s t r y .  T h u s ,  a  c o n t r a c t  i n  J C T  f o r m  i s  n o t  a n  
e m p l o y e r ’ s ’ s t a n d a r t d  f o r m  o f  c o n t r a c t ’ f o r  
p u r p o s e s  o f  s . 3 o f  t h e  U n f a i r  C o n t r a c t  T e r m s  A c t  
1 9 7 7  a n d  a m b i g u i t i e s  w i l l  n o t  b e  c o n s t r u e d  contra 
p r o f e r e n t e m  b y  t h e  c o u r t s .  T h i s  c o m m e n t  i s  o n l y  
t r u e  o f  t h e  l a t e s t  e d i t o n  o f  t h e  c o n t r a c t s ,  
h o w e v e r ,  a n d  e m p l o y e r s  who  u s e  t h e  1 9 6 3  e d i t i o n  
o f  t h e  c o n t r a c t s  ma y  f i n d  t h e m s e l v e s  c a u g h t  b y  
t h e  p r o v i s i o n s  o f  t h e  A c t ,  b e c a u s e  t h e  J C T  h a s  
w i t h d r a w n  i t s  s a n c t i o n  t o  t h a t  e d i t i o n .

T h e  r a n g e  o f  c o n t r a c t s  p u b l i s h e d  o n  b e h a l f  o f  t h e  
J C T  i s  b e i n g  i n c r e a s e d  c o n s t a n t l y .  A t  t h e  t i m e  
o f  w r i t i n g ,  t h e y  a r e  a s  f o l l o w s :

L o c a l  A u t h o r i t i e s  W i t h  Q u a n t i t i e s  
L o c a l  A u t h o r i t i e s  W i t h o u t  Q u a n t i t i e s  
L o c a l  A u t h o r i t i e s  W i t h  A p p r o x i m a t e  Q u a n t i t i e s  
P r i v a t e  W i t h  Q u a n t i t i t e s

-  P r i v a t e  W i t h o u t  Q u a n t i t i e s  
P r i v a t e  W i t h  A p p r o x i m a t e  Q u a n t i t i e s

-  I n t e r m e d i a t e  F o r m  o f  B u i l d i n g  C o n t r a c t  ( I F C
8 4 )
A g r e e m e n t  f o r  M i n o r  B u i l d i n g  W o r k s

-  F i x e d  F e e  f o r m  o f  P r i m e  C o s t  c o n t r a c t  
A g r e e m e n t  f o r  R e n o v a t i o n  G r a n t  W o r k s  ( w h e r e  
a n  a r c h i t e c t  i s  e m p l o y e d )
A g r e e m e n t  f o r  R e n o v a t i o n  G r a n t  W o r k s  ( w h e r e  
n o  a r c h i t e c t  i s  e m p l o y e d )
S t a n d a r d  F o r m  W i t h  C o n t r a c t o r ’ s D e s i g n .

A l a r g e  n u m b e r  o f  t e n d e r  d o c u m e n t s ,  a g r e e m e n t s ,  
s u p p l e m e n t s  a n d  s u b - c o n t r a c t s  h a v e  b e e n  p r o d u c e d  
f o r  u s e  w i t h  t h e  m a i n  f o r m s  o f  c o n t r a c t  a s
f  o l l o w s :
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F l u c t u a t i o n s  S u p p l e m e n t  f o r  L o c a l  A u t h o r i t y  
e d i t i o n s
F l u c t u a t i o n s  S u p p l e m e n t  f o r  P r i v a t e  e d i t i o n s

-  S t a n d a r d  F o r m  o f  B u i l d i n g  C o n t r a c t  1 9 8 0  
F o r m u l a  R u l e s
S e c t i o n a l  C o m p l e t i o n  S u p p l e m e n t  1 9 8 0  
M i n o r  W o r k s  S u p p l e m e n t  1 9 8 0
S t a n d a r d  F o r m  W i t h  C o n t r a c t o r ’ s D e s i g n  
F o r m u l a  R u l e s
C o n t r a c t o r ’ s D e s i g n e d  P o r t i o n  S u p p l e m e n t  
N S C / 1  N o m i n a t e d  S u b - C o n t r a c t  T e n d e r  a n d  
A g r e e m e n t
N S C / 2  a n d  N S C / 2 a  E m p l o y e r / N o m i n a t e d  S u b -  
C o n t r a c t o r  A g r e e m e n t
N S C / 3  S t a n d a r d  F o r m  f o r  N o m i n a t i o n  o f  a  S u b -  
C o n t r a c t o r

-  N S C / 4  a n d  N S C / 4 a  S u b - C o n t r a c t
FS NSC 8 0  F l u c t u a t i o n s  S u p p l e m e n t  ( f o r  b o t h  
s u b - c o n t r a c t s  )

-  S t a n d a r d  F o r m  o f  S u b - C o n t r a c t  1 9 8 0  F o r m u l a  
R u l e s

-  T N S / 1  J C T  T e n d e r  f o r  N o m i n a t e d  S u p p l i e r s  
1 9 8 0
T N S / 2  J C T  W a r r a n t y  f o r  N o m i n a t e d  S u p p l i e r s  
1 9 8 0

-  F l u c t u a t i o n s  C l a u s e s  a n d  F o r m u l a  R u l e s  
( S u p p / I F C  8 4 )

-  T e n d e r  a n d  A g r e e m e n t  f o r  N a m e d  S u b -  
C o n t r a c t o r s  u n d e r  I F C  8 4  ( N A M / T )

-  S u b - C o n t r a c t  C o n d i t i o n s  f o r  N a m e d  S u b -  
C o n t r a c t o r s  u n d e r  I F C  8 4  ( N A M / S C )  
S u b - C o n t r a c t  F o r m u l a  R u l e s  f o r  N a m e d  S u b -  
C o n t r a c t o r s  u n d e r  I F C  8 4  ( N A M / S C / F R )

A c o m p r e h e n s i v e  s e t  o f  p r a c t i c e  n o t e s  i s  
a v a i l a b l e  a n d  i s  u p d a t e d  o n  a  r e g u l a r  b a s i s .  
S t a n d a r d  C o n t r a c t  a d m i n i s t r a t i o n  f o r m s  a r e  a l s o  
a v a i l a b l e .  A l l  J C T  c o n t r a c t  a n d  s u p p o r t i n g  
d o c u m e n t s  a r e  p u b l i s h e d  b y  R I B A  P u b l i c a t i o n s  L t d ,  
F i n s b u r y  M i s s i o n ,  M o r e l a n d  S t r e e t ,  L o n d o n  E C 1 V  
8 V B  .

I n  S c o t l a n d ,  s p e c i a l  s u p p l e m e n t s  a r e  p u b l i s h e d  b y  
t h e  S c o t t i s h  B u i l d i n g  C o n t r a c t s  C o m m i t t e e .

A c o m p a r i s o n  o f  t h e  p r i n c i p a l  f e a t u r e s  o f  common  
f o r m s  o f  c o n t r a c t  i s  g i v e n  i n  T a b l e  2 5 .
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L i q u i d a t e d
D a m a g e s

L u mp  Sum 
C o n t r a c t

M a n a g e m e n t
C o n t r a c t i n g

M e a s u r e  a n d  
V a l u e  C o n t r a c t

A sum o f  m o n e y  s t a t e d  i n  a  c o n t r a c t  a s  t h e  d a m a g e s  
p a y a b l e  i n  t h e  e v e n t  o f  a  s p e c i f i e d  b r e a c h .  T h e  
sum m u s t  b e  a  g e n u i n e  p r e - e s t i m a t e  o f  t h e  l o s s  
l i k e l y  t o  b e  c a u s e d  b y  t h e  b r e a c h  o r  a  l e s s e r  
s u m .  T h e r e  i s  n o  n e e d  t o  p r o v e  a c t u a l  d a m a g e  
a f t e r  t h e  e v e n t  a n d  i t  d o e s  n o t  m a t t e r  t h a t  t h e  
a c t u a l  l o s s  i s  g r e a t e r  o r  l e s s  t h a n  t h e  s t a t e d  
sum .

A l l  t h e  common f o r m s  o f  b u i l d i n g  c o n t r a c t  i n c l u d e  
a l i q u i d a t e d  d a m a g e s  c l a u s e  t o  c a l c u l a t e  t h e  
a m o u n t  p a y a b l e  i f  t h e  c o n t r a c t o r  f a i l s  t o  
c o m p l e t e  b y  t h e  c o m p l e t i o n  d a t e  o r  a n y  e x t e n d e d  
d a t e .  A sum i s  i n c l u d e d  t o  r e p r e s e n t  t h e  d a m a g e s  
o n  a w e e k l y  o r  d a i l y  b a s i s  a s  a p p r o p r i a t e .  I f  n o  
f i g u r e  w e r e  s t a t e d ,  t h e  e m p l o y e r  w o u l d  n e e d  t o  
p r o v e  h i s  a c t u a l  l o s s  a n d  r e c o v e r  i t  b y  w a y  o f  
’ u n l i q u i d a t e d  d a m a g e s ’ t h r o u g h  c o u r t  a c t i o n .

W h e n  o n e  p a r t y  c a r r i e s  o u t  w o r k  f o r  a  s t a t e d  a n d  
f i x e d  a m o u n t  o f  m o n e y  p a y a b l e  b y  t h e  o t h e r .  A l l  
t h e  m a i n  f o r m s  o f  b u i l d i n g  c o n t r a c t  a r e  
c o n s i d e r e d  t o  b e  l u m p  sum c o n t r a c t s  e v e n  t h o u g h  
t h e y  c o n t a i n  p r o v i s i o n s  f o r  a d j u s t m e n t  o f  t h e  
c o n t r a c t  sum f o r  s u c h  t h i n g s  a s  f l u c t u a t i o n s  a n d  
v a r i a t i o n s .  T h e  i m p o r t a n t  p o i n t  i s  t h a t  t h e  
o r i g i n a l  c o n t r a c t  sum i s  s t a t e d  f o r  a  g i v e n  
a m o u n t  o f  w o r k .  Some c o n t r a c t s  a r e  e x p r e s s l y  n o t  
l u m p  sum c o n t r a c t s ,  e . g . , J C T  8 0  P r i v a t e  e d i t i o n ,  
W i t h  A p p r o x i m a t e  Q u a n t i t i e s .  I f  t h e  c o n t r a c t  
e x p r e s s l y  p r o v i d e s  f o r  r e m e a s u r e m e n t ,  i t  i s  n o t  
a l u m p  sum c o n t r a c t .

W i t h  m a n a g e m e n t  c o n t r a c t i n g  t h e  c o n t r a c t o r  w o r k s  
a l o n g s i d e  t h e  d e s i g n  a n d  c o s t  c o n s u l t a n t s ,  
p r o v i d i n g  a c o n s t r u c t i o n  m a n a g e m e n t  s e r v i c e  o n  a 
n u m b e r  o f  p r o f e s s i o n a l  b a s e s .  T h e  m a n a g e m e n t  
c o n t r a c t o r  d o e s  n o t  u n d e r t a k e  e i t h e r  d e s i g n  o r  
d i r e c t  c o n s t r u c t i o n  w o r k .  T h e  d e s i g n
r e q u i r e m e n t s  a r e  m e t  b y  l e t t i n g  e a c h  e l e m e n t  o f  
t h e  c o n s t r u c t i o n  t o  s p e c i a l i s t  s u b - c o n t r a c t o r s .

A g e n e r a l  n a m e  g i v e n  t o  a n y  c o n t r a c t  w h e r e  t h e r e  
i s  n o  f i x e d  c o n t r a c t  sum ( l u m p  sum c o n t r a c t )  b u t  
w h e r e  t h e  w o r k  i s  m e a s u r e d  a n d  v a l u e d  b y  t h e  
q u a n t i t y  s u r v e y o r  a s  i t  p r o c e e d s  i n  o r d e r  t o  
a r r i v e  a t  t h e  p r i c e  t o  b e  p a i d  t o  t h e  c o n t r a c t o r .
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M e a s u r e m e n t
C o n t r a c t

N e g o t  i a t e d  
C o n t r a c t

( I C E )  N e w  
E n g i n e e r i n g  
C o n t r a c  t

P a c k a g e  D e a l  
C o n t r a c t

N o r m a l l y  u s e d  w h e r e  t h e  p r e c i s e  q u a n t i t y  ( a n d  
s o m e t i m e s  t y p e )  o f  w o r k  c a n n o t  b e  a c c u r a t e l y  
d e t e r m i n e d  a t  t h e  t i m e  o f  t e n d e r .  A b a s i s  i s  
p r o v i d e d  f o r  t e n d e r i n g  p u r p o s e s  a n d  t h e  c o m p l e t e d  
w o r k  i s  m e a s u r e d  a n d  p a y m e n t  m a d e  i n  a c c o r d a n c e  
w i t h  t h e  t e n d e r  r a t e s .  T w o  m a i n  t y p e s  o f  
m e a s u r e m e n t  c o n t r a c t  a r e :

W h e r e  a p p r o x i m a t e  q u a n t i t i e s  a r e  u s e d .  T h i s  
t y p e  i s  s u i t a b l e  w h e r e  t h e  t y p e  o f  w o r k  i s  k n o w n  
b u t  t h e  q u a n t i t y  i s  u n k n o w n .
-  W h e r e  a  s c h e d u l e  o f  p r i c e s  i s  u s e d .  T h i s  t y p e  
i s  s u i t a b l e  w h e r e  e v e n  t h e  t y p e  o f  w o r k  i s  n o t  
k n o w n  f o r  c e r t a i n .

A c o n t r a c t  w h i c h  i s  n o t  p u t  o u t  t o  t e n d e r ,  b u t  
w h e r e  t h e  p r i c e  i s  a g r e e d  b y  n e g o t i a t i o n  b e t w e e n  
t h e  p a r t  i e s .

T h e  I n s t i t u t i o n  o f  C i v i l  E n g i n e e r s  r e c e n t l y  
p u b l i s h e d  b o t h  a s i x t h  e d i t i o n  o f  t h e  f a m i l i a r  I C E  
C o n d i t i o n s  o f  C o n t r a c t  a n d  a  d r a f t  c o n s u l t a t i o n  
d o c u m e n t  c a l l e d  t h e  New E n g i n e e r i n g  C o n t r a c t  
( N E C )  . T h e  t w o  s h o u l d  n o t  b e  c o n f u s e d  b e c a u s e  
w h i l e  t h e  f i r s t  i s  t h e  l a t e s t  d e v e l o p m e n t  o f  a  
t r a d i t i o n a l  f o r m  o f  c o n t r a c t ,  t h e  l a t t e r  i s  t h e  
r e s u l t  o f  a c o m p l e t e l y  f r e s h  a p p r o a c h .

S o m e t i m e s  k n o w n  a s  ’ d e s i g n  a n d  b u i l d  c o n t r a c t s ’ 
b e c a u s e  t h e y  i n c o r p o r a t e  b o t h  e l e m e n t s  i n  o n e  
p a c k a g e  ( h e n c e  ’ p a c k a g e  d e a l ’ ) .  F i g u r e  23
c o m p a r e s  t h i s  t y p e  o f  c o n t r a c t  w i t h  t h e  
t r a d i t i o n a l  f o r m .  T h e  m a i n  b e n e f i t ,  f r o m  t h e  
e m p l o y e r ’ s p o i n t  o f  v i e w ,  i s  t h a t  t h e  p a c k a g e  
d e a l  p l a c e s  a l l  t h e  r e s p o n s i b i l i t y  f o r  t h e  w o r k ,  
f r o m  t a k i n g  t h e  i n i t i a l  b r i e f  t o  c o m p l e t i o n  o f  
t h e  w o r k ,  i n  o n e  p l a c e  -  w i t h  t h e  c o n t r a c t o r .  I f  
s o m e t h i n g  g o e s  w r o n g  o r  t h e r e  a r e  d e f e c t s ,  t h e  
e m p l o y e r  i s  n o t  f a c e d  w i t h  t h e  u s u a l  p r o b l e m  o f  
s o r t i n g  o u t  d e s i g n  f r o m  c o n s t r u c t i o n a l  
r e s p o n s i b i l i t i e s .  On t h e  o t h e r  h a n d ,  t h e
e m p l o y e r  h a s  n o  i n d e p e n d e n t  a d v i c e  o n  w h i c h  t o  
c a l l  i f  h e  i s  i n  d o u b t  s i n c e  t h e  c o n t r a c t o r ,  
h o w e v e r  k i n d l y  m o t i v a t e d ,  w i l l  h a v e  h i s  own  
f i n a n c i a l  i n t e r e s t s  a t  h e a r t .  An  u n s c r u p u l o u s  
c o n t r a c t o r  c o u l d  t a k e  a d v a n t a g e  o f  t h e  e m p l o y e r ’ s 
l a c k  o f  e x p e r t i s e .  I t  i s  u p  t o  t h e  e m p l o y e r  t o  
w e i g h  t h e  p r o s  a n d  c o n s  b e f o r e  d e c i d i n g  w h i c h  
s y s t e m  t o  a d o p t  o r  e l s e  a p p o i n t  a  p r o f e s s i o n a l  t o  
s u p e r v i s e  t h e  w o r k  i n  h i s  b e h a l f .
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P e r f o r m a n c e  
S p e c i f  i c a t i o n

P r o c u r e m e n t

P r o f  e s s  i o n a l  
C o n s t r u e t  i o n  
M a n a g e m e n t

An  a l t e r n a t i v e  t o  t h e  s p e c i f i c a t i o n  a s  
t r a d i t i o n a l l y  u n d e r s t o o d .  I n s t e a d  o f  d e s c r i b i n g  
p r e c i s e l y  a l l  t h e  w o r k  a n d  a l l  m a t e r i a l s  r e q u i r e d  
i n  a  b u i l d i n g ,  t h e  p e r f o r m a n c e  s p e c i f i c a t i o n  s e t s  
o u t  c r i t e r i a  w h i c h  m u s t  b e  m e t  b y  t h e  c o n t r a c t o r .  
T h e  i d e a  i s  t o  g i v e  t h e  c o n t r a c t o r  m a x i m u m  s c o p e  
f o r  i n i t i a t i v e  a n d  p r i c e  c o m p e t i t i o n .  F o r
e x a m p l e ,  a  t r a d i t i o n a l  s p e c i f i c a t i o n  m i g h t  
d e s c r i b e  a n  e x t e r n a l  w a l l  i n  t e r m s  o f  t y p e  o f  
b r i c k ,  n u m b e r  o f  c o u r s e s  t o  a  g i v e n  h e i g h t ,  
t h i c k n e s s  o f  w a l l ,  s i z e  o f  c a v i t y ,  m a t e r i a l  f o r  
t h e  i n t e r n a l  l e a f ,  i n s u l a t i o n  t y p e  a n d  t h i c k n e s s ,  
w a l l  t i e s ,  D P C , e t c .  A p e r f o r m a n c e  s p e c i f i c a t i o n  
w o u l d  r e q u i r e  t h a t  t h e  w a l l  w o u l d  l a s t  a  g i v e n  
n u m b e r  o f  y e a r s ,  b e  w a t e r p r o o f ,  h a v e  a  g i v e n  U -  
v a l u e ,  h a v e  a  c e r t a i n  c o l o u r  r a n g e ,  h a v e  c e r t a i n  
m a i n t e n a n c e  c h a r a c t e r i s t i c s ,  e t c .  T h e  c r i t e r i a  
ma y  b e  v e r y  p r e c i s e  o r  v e r y  b r o a d  a n d  c o m m o n l y  
c o n t a i n  t h e  o v e r a l l  r e q u i r e m e n t  o f  c o m p l i a n c e  
w i t h  b u i l d i n g  r e g u l a t i o n s  a n d  B r i t i s h  S t a n d a r d s .

T h e  w r i t i n g  o f  a  p e r f o r m a n c e  s p e c i f i c a t i o n  i s  a  
s k i l l e d  t a s k  a n d  m a y  t a k e  l o n g e r  t h a n  a  
t r a d i t i o n a l  s p e c i f i c a t i o n .  I t  i s  a  m i s t a k e ,  
t h e r e f o r e ,  t o  u s e  a  p e r f o r m a n c e  s p e c i f i c a t i o n  t o  
a t t e m p t  t o  o v e r c o m e  p r e s s i n g  d e a d l i n e s .  I t  i s  
i m p o r t a n t  t o  m a k e  a  c l e a r  d i s t i n c t i o n ,  i n  t h e  
s p e c i f i c a t i o n ,  b e t w e e n  t h o s e  c r i t e r i a  w h i c h  a r e  
m a n d a t o r y  a n d  t h o s e  w h i c h  a r e  a t  t h e  c o n t r a c t o r ’ s 
d i s c r e t i o n .  O u t l i n e  d i m e n s i o n s  d r a w i n g s  a r e
u s u a l l y  p r o v i d e d  w i t h  t h e  s p e c i f i c a t i o n  a n d  f o r m  
p a r t  o f  t h e  c o n t r a c t .  T h e  o t h e r  e s s e n t i a l  p a r t  
o f  t h e  c o n t r a c t  d o c u m e n t a t i o n  i s  t h e  c o n t r a c t o r ’ s 
p r o p o s a l s .  J C T  D e s i g n  a n d  B u i l d  C o n t r a c t
p r o v i d e s  a  l i s t  o f  t h e  c o n t r a c t  d o c u m e n t s  i n  
c l a u s e  2 . 1 .  V e r y  o f t e n ,  t h e  a r c h i t e c t  w i l l  
p r e p a r e  a  p e r f o r m a n c e  s p e c i f i c a t i o n  f o r  w o r k  f o r  
w h i c h  h e  i n t e n d s  t o  i n v i t e  t e n d e r s  w i t h  a  v i e w  o f  
n o m i n a t i o n .  A l i f t  i n s t a l l a t i o n  i s  a g o o d
e x a m p l e  o f  w o r k  w h i c h  r e q u i r e s  a  p e r f o r m a n c e  
s p e c i f i c a t i o n  i n  o r d e r  t h a t  a  p r o p e r  c o m p a r i s o n  
o f  p r i c e s  c a n  b e  m a d e .

P r o c u r e m e n t  i s  t h e  a m a l g a m  o f  a c t i v i t i e s  
u n d e r t a k e n  b y  t h e  c l i e n t  t o  o b t a i n  a  b u i l d i n g .

PCM i s  a  t e r m  u s e d  i n  t h e  US t o  d e s c r i b e  a n  
a r r a n g e m e n t  w h e r e b y  t h e  t a s k s  o f  p l a n n i n g ,  d e s i g n  
a n d  c o n s t r u c t i o n  a r e  i n t e g r a t e d  b y  a  p r o j e c t  t e a m  
c o m p r i s i n g  t h e  o w n e r ,  c o n s t r u c t i o n  m a n a g e r  a n d  
t h e  d e s i g n  o r g a n i s a t i o n .
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P r o j e c t  A v e r y  l o o s e  t e r m  f o r  r e f e r r i n g  t o  t h e  m a n a g e m e n t
M a n a g e m e n t  o f  a b u i l d i n g  p r o j e c t .

A p r o j e c t  m a n a g e r  ma y  b e  a p p o i n t e d  b y  t h e  
e m p l o y e r  t o  c o - o r d i n a t e  t h e  e n t i r e  j o b  f r o m  i t s  
i n c e p t i o n  t o  i t s  c o m p l e t i o n .  H i s  r e l a t i o n s h i p  
w i t h  t h e  o t h e r  p r o f e s s i o n a l s  m u s t  b e  c l e a r l y  s e t  
o u t  a n d  r e s p e c t i v e  p o w e r s  a n d  r e s p o n s i b i l i t i e s  
e s t a b l i s h e d .  S i n c e  p r a c t i c e  v a r i e s  f r o m  c o n t r a c t  
t o  c o n t r a c t ,  i t  i s  i m p o s s i b l e  t o  d e f i n e  h i s  r o l e  
p r e c i s e l y .  He  c o u l d  b e  a p p o i n t e d  t o  t a k e  o v e r  
t h e  w h o l e  o f  t h e  a r c h i t e c t ’ s t r a d i t i o n a l  
m a n a g e m e n t  a n d  c o - o r d i n a t i n g  f u n c t i o n s  t o g e t h e r  
w i t h  t h o s e  o f  t h e  m a i n  c o n t r a c t o r .  T h e  c o n c e p t  
i s  s t i l l  i n  t h e  p r o c e s s  o f  e v o l u t i o n .

T h e  s u p p o r t e r s  o f  p r o j e c t  m a n a g e m e n t  s u g g e s t  t h a t  
i t  p r o v i d e s  a n  e f f i c i e n t  a n d  c o s t  e f f e c t i v e  
m e t h o d  o f  p r o d u c i n g  a  b u i l d i n g .  O p p o n e n t s  
b e l i e v e  t h a t  i t  f r a g m e n t s  e x i s t i n g
r e s p o n s i b i l i t i e s  a n d  f a i l s  t o  a c h i e v e  a n y  
i m p r o v e m e n t  i n  t i m i n g  a n d  c o s t .

P r o j e c t  m a n a g e r s  c a n  b e  a r c h i t e c t s ,  e n g i n e e r s ,  
q u a n t i t y  s u r v e y o r s ,  s u r v e y o r s  o r  m a n a g e r s  
s p e c i a l i z i n g  i n  t h e  b u i l d i n g  f i e l d .  D i a g r a m s  
s h o w i n g  t h e  r e l a t i o n s h i p s  o f  p r o j e c t  m a n a g e r s  t o  
o t h e r  m e m b e r s  o f  t h e  b u i l d i n g  t e a m  a r e  a t  F i g u r e s  
g . 2  a n d  g . 3 .

Figure g .2
P r o j e c t  M a n a g e m e n t  1

e m p l o y e r

c o n s t r u c t i o n
a r c h i  t e c t  
c o n s u l t a n t s

d e s  i g n p r o j e c t  m a n a g e r  
o / a l l  m a n a g e m e n t
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F i g u r e  g . 3
P r o j e c t  M a n a g e m e n t  2

e m p l o y e r

 ________
p r o j e c t  m a n a g e rd e s  i g n

r e s p o n s i b i l i t ya r c h i  t e c t  
c o n s u l t a n t s

c o n s t r u c t i o n

<---------------------------- > l i n e s  o f  c o n t r a c t u a l  r e l a t i o n s h i p
  -----     l i n e s  o f  f u n c t i o n a l  r e l a t i o n s h i p

R I B A  C o n t r a c t s  An i n c o r r e c t  a n d  o u t d a t e d  m e t h o d  o f  r e f e r r i n g  t o
t h e  s t a n d a r d  f o r m s  o f  c o n t r a c t  p u b l i s h e d  b y  t h e  
J o i n t  C o n t r a c t s  T r i b u n a l .  T h e  t i t l e  w a s  c o r r e c t  
u n t i l  1 9 7 7 ,  w h e n  t h e  R o y a l  I n s t i t u t e  o f  B r i t i s h  
A r c h i t e c t s  w i t h d r e w  i t s  n a m e  f r o m  t h e  d o c u m e n t s ,  
w h i c h  a r e  n o w c o r r e c t l y  r e f e r r e d  t o  a s  t h e  J C T  
f o r m s .  D e s p i t e  t h e  f a c t  t h a t  t h e s e  c o n t r a c t s  a r e  
p r e p a r e d  a n d  i s s u e d  b y  t h e  J o i n t  C o n t r a c t s  
T r i b u n a l ,  t h e  c o p y r i g h t  i s  s a i d  t o  b e  v e s t e d  i n  
R I B A  P u b l i c a t i o n s  L t d .  B y  i t e m  B 5 8 6  o f  C o u r t  
B u s i n e s s  ( 5  A u g u s t  1 9 7 7 )  t h e  j u d i c i a r y  a n d  l e g a l  
p r o f e s s i o n  w e r e  i n s t r u c t e d  t o  r e f e r  t o  w h a t  i s  
no w J C T  8 0  a s  ’ t h e  J C T  C o n t r a c t ’ o r  ’ t h e  S t a n d a r d  
F o r m  o f  B u i l d i n g  C o n t r a c t ’ b u t  t h i s  d i r e c t i o n  i s  
w i d e l y  i g n o r e d  i n  p r a c t i c e .  T h e  c u r r e n t  ( 1 9 8 0 )  
J C T  C o n t r a c t  d e r i v e s  f r o m  a  f o r m  a g r e e d  a s  l o n g  
a g o  a s  1 8 9 3  a n d  a g r e e d  b y  v a r i o u s  r e p r e s e n t a t i v e  
n a t i o n a l  b o d i e s  i n  1 9 0 9 .  F u r t h e r  e d i t i o n s  w e r e  
i s s u e d  i n  1 9 3 1 ,  1 9 3 9  a n d  1 9 6 3 ,  a l l  o f  w h i c h  w e r e  
k n o w n  a s  ’ t h e  R I B A  C o n t r a c t ’ a n d  a r e  s o  r e f e r r e d  
t o  i n  t h e  l a w  r e p o r t s  a n d  t e x t b o o k s ,  l a r g e l y  
b e c a u s e  t h e y  w e r e  p u b l i s h e d  b y  t h e  R I B A .

R i s k  M o s t  e x p e r t s  d e f i n e  r i s k  i n  t e r m s  o f  i t s  p a r e n t  -
u n c e r t a i n t y .  U n c e r t a i n t y  i s  s i m p l y  t h e  s e t  o f  
a l l  p o t e n t i a l  o u t c o m e s ,  b o t h  f a v o u r a b l e  ( i f  a n y )  
a n d  u n f a v o u r a b l e  ( i f  a n y ) . T h o s e  o u t c o m e s  w h i c h
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a r e  f a v o u r a b l e  r e p r e s e n t  r i s k ,  w h e r e a s  t h o s e  
w h i c h  a r e  f a v o u r a b l e  r e p r e s e n t  o p p o r t u n i t y .  
T h u s ,  u n c e r t a i n t y  c a n  g i v e  b i r t h  t o  e i t h e r ,  o r  
b o t h ,  r i s k  a n d  o p p o r t u n i t y .

R i s k  i s  a l s o  d e f i n e d  a s  t h e  p r o b a b i l i t y  t h a t  a n  
u n f a v o u r a b l e  o u t c o m e  w i l l  o c c u r .  S i m i l a r l y ,  
o p p o r t u n i t y  i s  d e f i n e d  a s  t h e  p r o b a b i l i t y  t h a t  a  
f a v o u r a b l e  o u t c o m e  w i l l  o c c u r .

A p o p u l a r  w a y  t o  c a t a l o g u e  u n c e r t a i n t i e s  ( a n d  
t h u s  r i s k s  a n d  o p p o r t u n i t i e s )  i s  i n  t e r m s  o f  
k n o w n ,  u n k n o w n  a n d  u n k n o w n  u n k n o w n  s i t u a t i o n s  o r  
c o n d i t i o n s .  U s i n g  e x a m p l e s  i n  o u r  p e r s o n a l  
l i v e s ,  a n  i n d i v i d u a l  p l a y i n g  t h e  s t o c k  m a r k e t  
( w h i c h  h a s  b o t h  r i s k  a n d  o p p o r t u n i t y )  o r  
o p e r a t i n g  a p o w e r  s a w  ( w h i c h  h a s  o n l y  r i s k )  i s  
a w a r e  o f  a  r a n g e  o f  p o t e n t i a l  f o r  o c c u r r e n c e  i s  
n o t  i m m e d i a t e  n o r  w o u l d  o n e  n o r m a l l y  e x p e c t  i t  i n  
t h e  c o u r s e  o f  t h e  a c t i v i t y .  A d i s e a s e  s u c h  a s  
c a n c e r  i s  a n  e x a m p l e  -  y o u  k n o w  i t  e x i s t s  i n  o u r  
s o c i e t y  a n d  c o u l d  s t r i k e  y o u ,  b u t  y o u  d o  n o t  s e e  
a d i r e c t  t h r e a t  t o  y o u r  l i f e  u n t i l  i t  i s  
d i a g n o s e d .  Y o u  s e e  t h e  p o t e n t i a l  f o r  l o s s  o f  
y o u r  j o b ,  a  s e r i o u s  a u t o  a c c i d e n t  o r  a  l a w s u i t  b y  
s o m e o n e  i n j u r e d  o n  y o u r  p r o p e r t y  a s  o t h e r  k n o w n  
u n k n o w n s . T h e  u n k n o w n  u n k n o w n s  a r e  t h e
s i t u a t i o n s  we h a v e  n o t  e v e n  h e a r d  a b o u t  o r  c a n  
n o t  i m a g i n e ;  y e t ,  we r e a l i s e  t h a t  some  u n f o r e s e e n  
r i s k  c a n  m a t e r i a l i s e  t o  t h r e a t e n  u s .  A I D S  w a s  a n  
u n k n o w n  u n k n o w n  r i s k  u n t i l  r e c e n t l y .

S e r i a l  I f  i t  i s  d e s i r e d  t o  c a r r y  o u t  a  n u m b e r  o f
C o n t r a c t  c o n t r a c t s  i n  s u c c e s s i o n  t h i s  t y p e  o f  c o n t r a c t  ma y

b e  e m p l o y e d .  On t h e  b a s i s  o f  t h e  s u c c e s s f u l
t e n d e r  f o r  t h e  f i r s t  c o n t r a c t ,  f u r t h e r  c o n t r a c t s  
a r e  n e g o t i a t e d .  T o  o p e r a t e  p r o p e r l y ,  a l l  t h e  
p r o j e c t s  m u s t  b e  s i m i l a r  i n  c o n s t r u c t i o n  a n d  t y p e  
s o  t h a t  n e g o t i a t i o n  f o r  f u t u r e  c o n t r a c t s  o n  t h e  
b a s i s  o f  t h e  o r i g i n a l  c o n t r a c t  i s  f e a s i b l e .  I t  
i s  u s u a l  f o r  t h e  e m p l o y e r  t o  m a k e  some s o r t  o f  
l i m i t e d  c o m m i t m e n t  t o  t h e  s u c c e s s f u l  t e n d e r e r  f o r  
t h e  w h o l e  s e r i e s .  H o w e v e r ,  i t  i s  n o t  s o m e t h i n g  
w h i c h  c a n  b e  l e g a l l y  e n f o r c e d  s i n c e  i t  i s  a l w a y s  
s u b j e c t  t o  t h e  s u c c e s s f u l  o u t c o m e  o f
n e g o t i a t i o n s .  T h e  a d v a n t a g e  i s  t h a t  o n e  s e t  o f
t e n d e r i n g  t a k e s  p l a c e  a n d  t h e  c o n t r a c t o r  c a n  u s e
t h e  e x p e r i e n c e  g a i n e d  o n  t h e  f i r s t  c o n t r a c t  t o
i m p r o v e  e f f i c i e n c y  t h e r e a f t e r .  F o r  m a x i m u m
b e n e f i t  f o r  t h e  e m p l o y e r ,  t h e  b a s i c  t e r m s  f o r  
s u c c e e d i n g  c o n t r a c t s  i n  t h e  s e r i e s  s h o u l d  b e
e s t a b l i s h e d  w h e n  c a l l i n g  f o r  t h e  i n i t i a l  t e n d e r .  
An i n t e n d e d  p r o g r a m m e  f o r  a l l  c o n t r a c t s  i n  t h e  
s e r i e s  s h o u l d  b e  s e t  d o w n  a t  t h e  o u t s e t  i f  t h e
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S t a n d a r d  f o r m  
o f  c o n t r a c t

T a r g e t  C o s t

T r a d i  t  i o n a l  
C o n t r a c  t  i n g

j T u r n k e y  
C o n t r a c  t

c o n t r a c t o r  i s  t o  b e  a b l e  t o  c a l c u l a t e  t h e  
p o t e n t i a l  b e n e f i t s  t o  t h e  f u l l .  T h e  s y s t e m  
s h o u l d  p r o d u c e  s a v i n g s  f o r  b o t h  p a r t i e s  b u t  i t  i s  
o f t e n  d i f f i c u l t  t o  o p e r a t e  i n  p r a c t i c e .

A p r i n t e d  f o r m  o f  c o n t r a c t  c o n t a i n i n g  s t a n d a r d  
c o n d i t i o n s  w h i c h  a r e  a p p l i c a b l e  ( o r  c a n  b e  m a d e  
a p p l i c a b l e  b y  t h e  u s e  o f  a l t e r n a t i v e s )  t o  a  w i d e  
r a n g e  o f  b u i l d i n g  p r o j e c t s .  T h e y  a r e  g e n e r a l l y  
p r e f e r a b l e  t o  s p e c i a l l y  d r a f t e d  c o n t r a c t s  b e c a u s e  
t h e y  a r e  i n t e n d e d  t o  b e  c o m p r e h e n s i v e  a n d  a v o i d  
m o s t  o f  t h e  p i t f a l l s  w h i c h  s u r r o u n d  c o n t r a c t u a l  
r e l a t i o n s  i n  t h e  b u i l d i n g  i n d u s t r y .  E x a m p l e s  o f  
s t a n d a r d  f o r m s  a r e :
-  T h e  J C T  s e r i e s  o f  c o n t r a c t s .
-  T h e  ACA c o n t r a c t .
-  G C / W o r k s / 1  a n d  2 .

A c o m p a r i s o n  o f  some  s t a n d a r d  f o r m s  i s  s h o w n  i n  
T a b l e

T h i s  t e r m  i s  u s e d  t o  d e s c r i b e  t h e  a m o u n t  w h i c h  
t h e  c l i e n t  e x p e c t s  t o  p a y  f o r  t h e  d e s i g n  a n d  
c o n s t r u c t i o n  o f  t h e  c o m p l e t e d  b u i l d i n g  a n d  t h e  
f o r e c a s t  t e n d e r  p r i c e .

I t  i s  n o t  a  t e r m  o f  a r t  n o r  d o e s  i t  a p p e a r  i n  t h e  
BPF e d i t i o n  o f  t h e  ACA F o r m  o f  B u i l d i n g  
A g r e e m e n t .  T a r g e t  c o s t  i s  a l s o  a  t e r m  u s e d  t o  
d e s c r i b e  a  c o n t r a c t  i n  w h i c h  t h e  c o n t r a c t o r  i s  
p a i d  h i s  p r i m e  c o s t ,  b u t  i f  t h i s  e x c e e d  o r  f a l l s  
s h o r t  o f  a n  a g r e e d  t a r g e t  t h e  d i f f e r e n c e  i s  
s h a r e d  b e t w e e n  t h e  c o n t r a c t o r  a n d  t h e  e m p l o y e r  i n  
p r e - a g r e e d  p r o p o r t i o n s .

T h e  t r a d i t i o n a l  f o r m  o f  c o n t r a c t i n g  i s  w h e r e  t h e  
c l i e n t  a p p o i n t s  a n  a r c h i t e c t  o r  o t h e r  
p r o f e s s i o n a l  t o  p r o d u c e  t h e  d e s i g n ,  s e l e c t  t h e  
c o n t r a c t o r  a n d  t o  s u p e r v i s e  t h e  w o r k  t h r o u g h  t o  
c o m p l e t i o n .  T h e  c o n t r a c t o r  i s  s e l e c t e d  o n  some  
b a s i s  o f  c o m p e t i t i o n .

T h e  t e r m  s o m e t i m e s  u s e d  t o  d e s c r i b e  a  c o n t r a c t  
w h e r e  t h e  c o n t r a c t o r  i s  r e s p o n s i b l e  f o r  b o t h  
d e s i g n  a n d  c o n s t r u c t i o n .  A l t e r n a t i v e l y  s u c h  
c o n t r a c t s  a r e  c a l l e d  ’ P a c k a g e  d e a l ’ c o n t r a c t s .  
T h e y  a r e  s o m e t i m e s  e n c o u n t e r e d  i n  t h e  i n d u s t r i a l  
f i e l d .



XX

V a l u
C o n t

T h e  t e r m  h a s  n o  p r e c i s e  l e g a l  m e a n i n g  ( C a b l e  
( 1 9 5 6 )  L t d  v .  H u t c h e r s o n  B r o t h e r s  P t y .  L t d  
( 1 9 6 9 ) )  a n d  i t s  u s e  i s  b e s t  a v o i d e d .  T h e  a l l e g e d  
a d v a n t a g e s  o f  s u c h  c o n t r a c t s  a r e  p r o j e c t  c o s t ,  
c o - o r d i n a t i o n  a n d  s p e e d .  A g a i n s t  t h i s  m u s t  b e  
s e t  t h e  s u b s t a n t i a l  d i s a d v a n t a g e  t h a t  t h e  c l i e n t  
i s  s o m e t i m e s  d e p r i v e d  o f  a n  i m p a r t i a l  t h i r d - p a r t y  
c h e c k .  ’ P a c k a g e  d e a l ’ c o n t r a c t s  a r e  m o s t
s u i t a b l e  f o r  s p e c i a l i s t  e n g i n e e r i n g  f i e l d s  w h e r e  
c o m p a n i e s  p o s s e s s i n g  h i g h l y  d e v e l o p e d  e x p e r t i s e  
m a y  o f f e r  s u c h  p r o p o s a l s  a s  t h e  o n l y  a c c e s s  t o  
t h a t  e x p e r t i s e .

s C o s t  I n  t h i s  t y p e  o f  c o n t r a c t ,  t h e  c o n t r a c t o r  i s  p a i d
’ a c t  o n l y  a  f e e  w h i c h  f l u c t u a t e s  d e p e n d i n g  u p o n  t h e

a c t u a l  c o s t  o f  w o r k  c o m p a r e d  w i t h  a  v a l u a t i o n
m a d e  o n  t h e  b a s i s  o f  a n  a g r e e d  s c h e d u l e  o f  
p r i c e s .  T h e  f e e  i s  i n c r e a s e d  o r  r e d u c e d
d e p e n d i n g  u p o n  t h e  c o n t r a c t o r ’ s s u c c e s s  o r  
f a i l u r e  i n  m e e t i n g  t h e  a g r e e d  v a l u a t i o n .  T h e  
c o s t  o f  t h e  w o r k  i s  p a i d  d i r e c t l y  b y  t h e  
e m p l o y e r .  A d i s a d v a n t a g e  i s  t h e  c o m p l e x
a c c o u n t i n g  a n d  m e a s u r e m e n t  p r o c e d u r e s  r e q u i r e d .  
T h e  v a l u e  c o s t  c o n t r a c t  i s  u s e f u l  w h e r e  a  
c o n t i n u o u s  p r o g r a m m e  o f  w o r k  i s  i n v o l v e d  a n d  t i m e  
i s  a t  a p r e m i u m .



Source:
Building
Contracts
Dictionary

ji>i j iru FIN ALA bu/iforks/l
By Employer III IIS ill till lilllilllll
Contractor wholly suspends the work / / f t /
Contractor fails to proceed regularly and diligently / / /* /
Contractor does not comply with instructions re defective work, etc / / / /
Contractor assigns without consent / / /
Contractor fails to operate fair wages clause j l /
Contractor bankruptcy or liquidation, etc /* /*
Contractor corrupt /2* /2* f t

Contractor otherwise in breach /
At the employer’s discretion f *

By Contractor
Non-payment / / / /
Obstruction by employer /* / / /
Delay in works for specified period due to: 

Force Itajeure /*
Damage by insurance contingencies /*
Civil commotion /*
Certain A.I.s /* /
Late instructions /* /
Delay by employer’s men /* /
Opening up and testing /*
Failure to give access /
Employer’s breach / /
Employer bankruptcy or liquidation, etc, z1 /* /*

By Either Party
Damage to existing works due to insurance contingencies /*
Outbreak of hostilities /*
Suspension of work for specified period due to: 

Force Majeure /* /*
Damage by insurance contingencies /* /*
Civil Commotion /*
War, etc

1 A
1 Not applicable to local authorities * Notice not required before determination
2 Only applicable to local authorities . Automatic determinationi

1453145

119515^
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