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ABSTRACT

Thie report examines the cencept of a ce~ardinated team of
develeper, architect, engineer and management contracter whose
socle interest is that of thevalient, Such a unit could evercome
roet of the traditienal problemg# which demeonstrate the building
industry's leck of control, lack of teamwork, lack of under-
standing end unnecessary complexity.

Productivity, cost contrel in design, prefabrication of
materials and organisatien of site labour are seome of the
important topics discussed from the poeint of view of a central

management unit.
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1.
CHAPTER 1.

INTRODUCTION

This report exemines the nature of problemz in the building
industry and diseusges how they may be overcome. After consid-
erable business and engineering study plus gome practical in-
volvement the awvther became awvare of many interrelasted problems
and inefficiencies asmociated with all stages of the building
funetioen, including wealk sverall managewment, uncenirelled design,
unneceasary barriers created by the open tendeving practice, and
poor organisation of building  erection, An appreciation of the
building industry's shortcomings way be gained from the
following general exzamples,.

Firatly, developers need te knovw the mexisum cost or cost
limit eof a2 building project at the feasibllity stage. Yet design
censultants traditionally de not eupley effective cest contrel
methaeds to coentrel the development of a éeéign gconcept within the
agreed capital cost estimate., Hence cost limits tend to be
haphasardly exceeded, expenditure between the varieus parts of
the building is unbalanced and poor value for woney repults.

The practice of spen tendering plus the employment of
independent consulting specialists have forced the bullding
industry inte a complex fragmented system in which cest control
information is not permitted to flow for the mutual benefit of

the industry as a whole. In ne other important industry ie the
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responaibility for deasign so far rewoved from the responsibllity
for production. Bven when considering the productien functien
en its own, few centracteors have adequate feedback arrangements
for mite experience to affect estimating, and in megt firme the
management of contracts works in ignorence of the thipking that
hae gone inte estimating. (Bishep 1969).

The building industry deals in large unique productsz and
as such should be organised intoe homogenecus stages. Heowever,
the industry is mainly trade organided, with planners and
managers perhaps igaarant of the benefits to be achieved by
reerganisation, After the Second Werld War an attempt was made
te introduce prefabricated, standardised parts inte house
huilding. The use of prefabricated parts in a trade system
proved more expensive and slewer than the ¢ld wetheds. When,
however, the Levitts in Leng Island organised home building by
homeogeneous stages, they could ilmmediastely use uniform
giandardised prefabricated parts with conspicuocus savinge in time
and money. (Above example given by Drucker 1968). A4 high degree
of prefabricatien, especially in multistorey buildings, is now
common place, yet many building sites are still trade erganised.

The abeove problems indicate the building indusiry's lack
of control, lack of teamwork, lack of understanding and unnecessary
complexitve Most of these problews are a result of poor

organisation and management., Production is net the application



af tools te materialsmy it iz the application &f legic Lo work.
Aw econemic legson san be learnt frem the suall clay brick whiok
e mtill cowpetitive bocause of ite siaplicity and repetition.

The present systew., including the design Tunction, must
change and in wmoviog from one systsm to ansther we pust learn
how to do new things, rather than learn to do old things better,
We pust learn how {o contrel costs during design, and we must
leara te work with and upderstand the peeple in 2 single tean
of develapeyr, architect, engincer, quantity surveyer and
senstruction menager. The present freedom of architeots and
enginesrs pust be tempered to t{eamwerk because they do net heve
the education or inforwmation to conitrel and wmenepe the building
industry when scting afz indlviduals, Designers and planners sust
learn (o apply the cowcept of increased preductivity and how to
meke dAucisiens frow an lmpreved flow of infermeticn, zge that
architects and engineers de wot only concentrzie on minifmising
materials but rather minimising everall costs.

4 recent example of overell teamwork at the venceptual
deslgn stage wes a 37 willion precast concrete sultl-storey
parking bullding project, which was successfully completed for
the Auckland City Couwncil. The everall constructiopn time ef nine
menths wae achleved without evertaxing the building industry and
the adjusted capital cost per car vas 5 pevcent less than four

existing parking buildings in Auckland. The success in meeting



the client's requirements which were completion on time and te
a guaranteed price, wag due to the liaison between architect,
engineer, developer-contracior and the precast industry at the
conceptual design stage. This example might be used to suppeort
design » and - build contracts. However, there have heen many
fallureg with these because the vo-ordinated team does not have
the sole interest of the client during constructiona

An increasing range of prefabricated standardised building
components which can be rapidly apsembled on site, ylus very
efficient epecialised teams of subcontractors are reducing the
prime contractor's role to that of a ce-erdinater, This trend
means that the prime centracter could completely smubcontract
genstruction and becowe part of a mingle team which offers degign
apnd management services.

Thiz report examines the concept of a co-erdinated team of
developer, architect, engineer and management c¢ontracter whose
#ole interest iﬁ‘ﬁhat of the slient. Such & unit could everconme
most problems in the bullding industry by cowbining the skills
and cemmon understanding of ceonstruction, administration,
englnearing and avchitecture, The everall arrangement of the
building indueiry could be expressed as '"federal decentralimation
with co-erdinated control". Each preduction gor assembly unit
wmust have the ability to stand slone and not rely on other units

for faveurable concessions. Thess units are co-ordinated by 2
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central wanagemement unit which ie market orientated to matisfy its
client's needs. To achleve this, the central co-ordinated team
must generate a gulding force to co-ordinate, direct and focus its
energles towards the achievement of ite objectives namely the
completion of a well executed building project on time, and within

a cost limit or to a guaranteed price.
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CHAPTIER 2.

HMANAGEMENT

Change dominates the world of teday. The esuvirenment in
which business operates is &ya&miﬂa and the manager sheould be
alvays alert to adapt the eperatiens of his company to the
epportunities and challenges which these changes create, To
gurvive these changes there 18 a centinual need for forecasting,
planning, organising, ce-erdinating, communicating and centrolling.
In a competitive economy, above zll, the guality and perfermance
of the wmenagers determine the suceess of a buginess, indeed
they determine its survival. For this reason management iz

her than a science or a professgion, though it

P
RN LR
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a ce, rat
contains elements of both. (Drucker, 1963)
One of the biggest changes fac¥ing the building industry
at present is the increasing avareness for efficient overall
prganization and ce-ordination, using the latest scilentific
wanagement techniques. Twe eminent engineers, Ove Arup of Britain
and Peter Corradi of the United Htates, whe have beth had varied
gareers within the building industry, are firmly committed teo
the proposition that tra&itignal relationships between owner,
designer and contracter should change. (Arup,1968 ; Corradi,i971)
Ove Arup reporie considerable inlerest agnd activity towards

pulti-disciplinary greoup practices, but that barriers which are

astoundingly solid and high must be broken down. All the mewmbers
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have te forget part of their training and acquire nev understanding
anddeills. Arup also reporis the veaction of architects, con-
tractors and guantity surveyors, each claiming leadership of the
multi-disciplinary bullding team,

Actually, the need for re-organisation, better compunications,
gtrong leadership and a common undersgtanding hetween sapecialised
pergennel has been realised fer sowe time, but a very sitveng
force has prevented change. Arup explains this ferce as harmful,
and originates from mewbers of learned sacieties and insﬁitutieﬁé
whe cherish their particular autherity and are jealous of outside
interference., This behavigur breeds narrow-mindedness and
hinders the effective use of resources. Thus majer change wmay
continue to be resisted until serious cowpetition is exerted
by mulii-disciplinary teams that can act with a commen under-
standing and respect.

Copmunication barriers sometimes rise te frightening
heights under the traditional ergamisation system. An sxample
was given by the Rcyai Commissien in its report (Reyal Cemmission
1971) on the failure of West Gate Bridge in Melbourne, Australia
in 1970. The firms end companies invelved were agll of the
highest reputation, well established and had demoustrated thelr
ability by the sucecesgful undertaking of important projests. Yetb
agtonishing confusion, lack of ce-operation and antagonism

developad.
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On this project, all parties attempting to communicate
with the engineering designer experienced the greatest difficulty
in obtaining replies to their communicatlions, which were rarely
sunswered promptly, frequently answered after interminable delavs
and repseied reminders, and often net answered at all, This
practice provided excuse for delays by the ceontracter and
doubtless had & bad effect on the worale of the contractor's
staff. A more serious aspect was that the reguired information
on some very important matters was deliberately withheld. The
vefusal of the designer to supply the contracter with dats which
had been prowmised, gravely disrupted the centracter's programme
end luitiated the frictien that develeoped betveen the ilwe
erganisations,

After further develepuments and changes the responsibilities
and auvthority of all parties becsme poorly defined. This led
to confusion and unusual behavicur of senior site personnel that
was disastrous, as it created the clrcumstances for actions which
were the lmmediate cause of the failure and cellapse of a 367 ft

bridge span, with the deaths of 35 wen.

ggganisatiena
Personnel within the building industry are extremely
dynamle and flexible, yet methods and precedures have changed

little during the last century cosipared with ether major industries.



This is a result of pooey overall organisation and that the

various sectionsg of the industry have long acted independently.

i

it Le a fact that specilalisation plays an impertant part in

1,

achieving economles, bul only when all specialistls are ce-

ordinated to think and act as a whele will the irue econowiesn

[,
m

of speciallsation be realiged.

It is important that designeres and planmers werk tegether
to organise site opervations g¢ that sach specialised site team
can woerk within a homogeneous stage. Fer example, the lusite
concrete gervice tewer of a multi-storey building is often
degigned to give structural support and stabllity, and act as
the central fire protected access to all flsors, This can be
constructed using slip forming. This techeique war used to
construct the 556 fi. service tower in five weeks for a L0 storey

building in Baltimore, United States. It invelved the continucus

pouring of concrete inte a slip-form which riges sieadily, one

[
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1e5 cm) every five minutes, 24 hours a day, five days a
weeks The slip-forwm unit gave protection frem weather and a
guaranteed rate of progress. This hoesogenepus stage was followed
by the erecilon o¢f prefabricated unlis arcund the gervice tewer.
This type of homegeneous stage organisatien has been too oiten
neglected by designers in the past.

The erganisation within & team of specinlists should always

be such to encourage strong effective leadership so that the team
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can efficiently act ap & whele, Tenw members belonping to
different secleties, institutiens or uniensz tepd te hinder the
working wnity of the teawm and their individual needs must be

co-ardinated with considerable skill.

Leaderghip caun only effectively sperate leng-term vhen it
meats or brings tegethaer the needsg of both the enterprise and
its people, Ceareful and theughful acceptance of each fndividual
must precede his beceming a greup mewber., Glven these conditions
the wise leader can release imwense creativity from aversge
people to the benefit both of the individual and »f the entavprise.
Zuch lesdership gives very deep gatigfactien te the lsader
himgelf.

Leadership ls a matural gift, which rot evaryens pessenses.
Some people secm te %e horn with the mecessary attributeg of
leadership, wheress othaers simply are net se inclined, But there
is no rsason why the average manager cannst b@aém@ B reascnably

3

skilful leader by means of perszensl discipline ang effart. The

following are these leadership qualities that the manager szhould
gtrive te develop in evrder ts exercize mest effectively his
designated autharity: {Clsugh, 1960)

1. Be fair and impartial., Thisz should apply to sne's

relationships with all his business aepsaciates, including
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those wha are in no position to effer strenuocus
objection teo the actions of management. A reputation
for fairness and lsmpartiality will command respect
and trust.

Be loyal, Few human virtues are more admired than
steadfast lovalty. This wmust apply to one's sub-
ordinates ag well as to onae's superiors,

Be honest. Adult your own miptakes. Be straight-
ferward and diveet in your dealings. Alwvays give
eredit vhere credit is due.

Be dynamic aund aggressive, Nothing sets a better
example then the manager whe is genuinely enthusiastic
about his work and vigorously pursues his assigned
duties., Enthusissm isg contagious.

Be quick to praise and glow to condemn. People respond
te praise in a remarkables way and will redouble their
gfferte to please after a little encouragement., An
unwarranted rebuff can very effectively destroy personal
initiative., Be tolerant of other peeople's mistakes,
Howvever, the manager must act decisively when disciplinary
measures arve called for.

Heve the cocurage of your convictiens. Coneiderable
foktitude is sometimes required to defend an unpopular
opinion. The manager should persist in hip cenvietion

until puch time as he becowmes convinced that he should
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10.

11.

12,
alter his position. A sharp distinetien, however, must
be recognised between an honest belief and mulish
obstinacye.

Be consistent. The executive must exhibit a reasonable
congistency of outloock to be dependable. Undue wavering
on the part of management will breed confusion and
hesitancy within the ranks of the organisation.

Have faith in your job and yeur company. Half-hearted or
insincere managewment efforts are strikingly obvious te
the rank and file and play havoc with their morale,

Be tactful. Many business dealings involve matters of

" a delicate or touChy hature. Unpleasant subjects are

best handled when they are squarely faced. Howvever, tact
can help reselve such matters with a minimum of personal
offense and resentment.

Be courteous and considerate. This invelves nothing more
than a genuine regard for the feelings of others. It

can be of great assistance in eliciting friendly co-
speration rather than indifference or hostility.

Have a working knowledge of human psychology. This calls
for a sympathetic inesight inte bhuman behaviour. Many
problems brought to the manager by his personnel may
appear petty and inconsequential. However, they are

very likely of extreme importance to the individual
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invelved and must be se considered by the manager.
12. Be technically competent in your job. The manager must
be technically competent in the phase of the work that
he supervises in order to oversee propevly thoese activities
For which he iz responsible. He mugt be converszant with
the literature in his field and keep abreast of the

‘latest developuents.

foh
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Guide and direct vather than command. Most pecple seen
p@ssessaé of an ingrained resentment at being teld to do
gsomething. In the majority of cases, the manager can
transmit his orders in a more acceptable manner than as

a blunt cemmand,

1k, Be a good listener. Surprisingly enough, mest aggresmive
leaders are also good listeners. There la much to be
learned by Just listenling, and suberdinates usually
appreciate a superisr wito will listen sympathetically te

thelr troubles.

Management by Objectives and Self-Contrel;

The greatest advantage of management by objectives is perhaps
that it makes it pessible for a manager to centrel his own
performance. Self-contrel means stronger metivation: a desire to
do the best rather than just enocugh te get by. It means higher
performance goals and broader visidén. FEven if management by

objectives were not necessary to glve the enterprise the unity of
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direction and effort of a management lteam, it weuld be necessary
to make possible management by self-contrel. (Drucker, 1968)

There iz bound te be an inerease in the number of highly
educated specialiats, but there must also be mwaﬁ cloger co-
erdination betveen specialistz, The need is for all apecialiats
te see the buminess as a whole and have a clear understanding of
ite sbjectives,

Arehiteets and englneersz for seme time have used quantity
surveyers to produce informatien te base declalons and to estimaste
costs. Unfortunately the quantity surveyor cenventienally caleulates
cost by multiplying quantity of materlal by a single cost rate.
This means that designers only concentrate on wminimising materials
and not overall construction cests., This simple mesaurement even
tempts designers to reduce materials al the exzpense of complexity.

There is a need io %éaaure design performance with much
bBroader vision to achieve higher performance of the Euiidin@
industry as a whole, Quantity surveyers must work cleszer to
degiogners threughéut the design stage and they must learn te give
& much better gervice than that based on single rate estimation.
They must be able to supply preductivity information. That is,
the designer should knew the preductivity rate of placing materials
under a certain coenstruction wethed and silte arrangement, seo that
the design iz the most efficient. This will also enable the

depigners te preduce a basic construction plan and critical path



to give construction managers a clear picture of the propesed

praject.

15
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CHAPTER 3.

MEASURING PERFORMANCE

Profit:

Profit is eoften réferrad to as the prime objective of a
business. Then the question must be, why is not profit the
single wmessurement to base decision meking. It was stated by
the President of the N.,Z. Seciety of Accountante, R.W.8teele,
in the NeZ. Institution of Engineers journal (Steale,1971), that
all managements must face the fact that ;

1. If profit ig the prime objective, and

i

s If profit can only be measured by accountants, and

by e e s ¥ T 5 g "
« If only acceuntants have the sxpertise to interprat

st

financial information with e eclear understanding ef

the reservationg vhich apply te that information,

then accountants will continue to deminate all business

decigions,
Profit can not be used by an agent to a client because he ig paid
a fee which is a fixzed percepntage of the total cept. On this
basips profit is only a measure of ha@ little time was spent on 5
project as time is the agent's major scarce resource. Alse
gfforts to reduce total cost will eonly reduce an agent's profit
for that project. A client and his agent both need a basis to
Heasure performanae'and Judge decisions. Also we are cencerned

with the tetal performance of the bullding industry and its



efficlency in satisfying the needs of society. Profit is a
reasonable measure for a management contract which effers a
"&aak@ge deal’ at a guwaranteed price, or for subcontrachers
wovrking under a lump sum contraect. However, prefit vwhere
applicabl@ ig only the result of a busineess., Far more ipportant
ia the reason for profit and hoew Lt can be‘maintained. Profit
can only be maintained if a busminess is coumpetitive, therefere
in measuring performance and making decisions we are interested

in the ablility to be competitive now and in the changing future,

Productivity:

Productivity is an.attempt to measure the skill with which
resources are used to satisfy the needs 4f seciety and as such may
be used to weasure the ability te be competitive., Productivity
im often referved to as the ratic af input te sutput. The
inputs basically ﬁéﬁaiﬁi of land, materials, machine time and
labour. The outputs are the products that determine our stendard
of living, A higher productivity means wmore is produced with the
same expenditure of resources, or the same amount ls proeduced with
a lesser expanditure of reseurges, thus releasing some of thaese
resources for the production eof other things. A striking ezample
of increasged productivity was the Industrial Revolution using new
machinery and masz production metheds.

An immedliate problem arises in quantifying both input and
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sutput in suitable units, as productivity 1s a balance between a
great variety of facters, few of which are clearly definable or
clearly measurable. The largest changes in productivity have
been due to sBavings in the labour input by using improved methods,
toole and machinery. Also labour holds a central place in the
economic system since it ig both preducer and consumer. For this
reason the average preduction per worker has apecial significance
as an index of preoductivity. For example, if a werker produces
40 units per hour and iamproved methods of work enable him to
produce 50 units per hour then the productivity eof that wovker
has increased by 25 percent. However, if more expensive teals‘
and machinery are invelved it is incerrect teclaim a 25 percent
incerease Iin the skill of using resources,

Both input and output ceould be considered in money terms;
go how much was gpent on manpower, how much on materials, how
much en capital equipment, etc., could be tabulated under input.
The output censidered in money terms is the price the preduct will
fetch on the market. This is a simple matter 1if the preduct, in
this case a bullding, is constructed and sold by a developer with
the difference beiveen input and output as the developer's profit,
However, ag mentioned earlier the problem ig to measure the
ability of an agent in producing effieient degign and management
services., Mest buildings can be expressed in terms of a return on

investment. Flats, office blecks, warehouses and even shops can
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be given a rental value, Using an acceptable interest rate the
mresent value' or selling price may be determined. The ratioe
between total input expenditure and caleulated selling price is
the productivity or a measure of the skill with which rescurces
were used. In achleving the highest posazible preductivity the

client oy owner must receive the best value for moeney,

Value Engineering:

Value is a difficult term to define. It is not synonymous
with cost, as cesgtly materials may be uped to asgsenble something
ef little value. Value engineering iz a technique that directly
affects productivity as it sets about achieving the required
function of the output using cheaper input resources,

The most obvious point at which te contrel the cost of a
building iz at its conception; the design stage. By using the
ozt economical materials, and a configuration which lends itself
te the most effective methods of production and simplest methods
of essembly, the designer can ensure that costs will ke reduced
to & minimum. This is the objective of value sngineering. It is
essential, therefore, that designers should be cost consecious
as well as funelion conseious. For example (Anon,1968b), it is
8till a distressingly common practice te provide heavy and
expensive walling to boiler houees when only a light ¢ladding

may be necesgary.
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5till another way of measuring the performance of a design and
management agent, and improving preductivity is teo decide a cest
limit based on the functien of the building. This cost Llimit is
calculated from cost records of previous successful projects and
acts as a reference throughout design and planning teo measurse
possible improvements. This method of cost centrol during design

is ezplained in detail in Chapter &,
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CHAPTER 4.

COST CONTROL IN BUILDING DBESIGHN

This chapter is covered in considerable detall because the
suthor feels such a technique will bring tegether architects,
engineers and guantity surveyers with desirable results tewards
the understanding, respect and co-ordination vwhich is sericusly
lacking in the traditional design funciion.

Cost is used ag a wmeans of measurement, and it must be
controlled to give the client value for wmoney. The value of a
building to a client depends on how well the elements de the things
1“j"i’néah he wante them te do rather than on the intrimsic value of
the labour and materials used for their consiruction,

The main purpese of cost contrel is to keep expenditure within
the amount allowed by the client which should be cenfirmed at the
end of the feasibility stage in the form of a cost limit. In
achieving this purpose, however, cest control can give the client
good value for meney and achieves the required balance of ezxpenditure
betwesn the varieus parits ef the huildinag.

An ezample of an exgperienced client insisting on the use of
a cost limit was demonstrated in 1966 by a United Kingdom government
agency, the Medical HRegearch Council. The client initially prepared
a brief stating the prierities as guoted,.

1 copnstruction of a building within the vost limit agreed

by the councily

Zo provision of a building te meet functional needs of the
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unit asg expressed in the brief;

3. the building to be completed on timey

L, aesthetic effect of the building externally and

internaliye.
At the first meeting with the design team it was stated that no
alteration to the cost limit would be contemplated after the
feasibility stage, the only exception to this being changes in the
client's brief, The design proceedings for this example are well
documented in the "Architects' Journall (Anan., 1968a)

Control is a management function and associated decisions
should be made & the lowest possible level but also at a level
ensuring that all activities and objectives affected are fully
considered. This means the design team must learn to control the
costs created during design. The principles of contro% arej there
must be a frame of reference, a method of checking, and a means
of remedial action. These three principles are applied in a
repeated cyclié ménner. To achieve the objective of cost control
the frame of reference must be established from a realistic first
estimate and deciding how this estimate should be spent: among the
eléments of the building.

The principles of control are becoming well known in many
forms of management techniques. Probably the best known to the
building industry is the Critical Path Metho& and the way it is

used and updated to control construction progress.
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Througheut this chapter continual reference is made te the
"Research and Development Buillding Management Handbook, 4 Cest

Control in Building Design HMSO" (Anon., 1968b)

Inadequacies of Traditional Costing:

Traditional estimating techniques originated in mid victorian
times to help the builder calculate hies tender for a building. His
method of approximate quantities stems from the builder being solely
concerned with the price of labour and materialg, and net with
functien or use of a building. Quantity surveyers have slmply used
builders' methods.

When it was necessary to give the client an estimate before
detailed drawings and epecifications were aveilable, a method of
single rate estimating, such as cubing, evolved. This method, to
be effective, must be used to compare costs per unit area of a
building of similar type, construction and finishes, built on
similar sites under similaer conditions.

Both these metheds were sufficiently accurate when first applied
because there wazs less complex use ef buildings, lower standards
of comfort, fewer amenities, little or no state control of buildings
and 2 small range of building materials., However four pressures
encouraging change include; the client's reguirements are more
complicated, the elient organisations are larger, the pace of
development in building is increasing, and the many new construction

methods and materiale avallable. For these reasonsg the technigue



used for cost estimation is ne longer sufficient, and a technigue
ig required to control cests duving design.

Again, the main purpose of cost contrel must be to keep the
design concept and details within the cost limit allowed by the
¢lient. If & professional consultant is not prepared to stand by
the estimate glven at the end of a feamibility study then the
c¢lient will not be impressed and will look for a concern that is
more capable. After all, that ie the meaning of feasibility and

the eclient must kuneowv the cest te be able to mske the decisioen to

procaeed or abanden the project at the end of the feasibility study.
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The Technigues of Cost Control:

It is impertant te remember the fellowing principlez of cost
control.
te There wust be a frame of reference, establishing a
realistic first estimate and planning how the estimate
should be split up among the elements.
2 There must be a method of checking or feed-back.
3 There must be a means of remedial action,
The remainder of this chapter invelves g detailed description of

the steps taken at each stage of design.

Feasibility Stage:

To provide the client with an appraisal and recommendation,
in erder that he may determine the form in whiech the preject i to
proceed, ensuring that it ls feasible functienally, technically and
financially (R.I.B,A. Handbook)

The mest important thing at this stage iz to assemble a range
of costs for the particular building type required, This can be
done by referring to cost analyses contained in effice records,
or published by the technical press, or in England cost studies
published by the Building Cost Information Serviece (B.C,I.3.) etec.

The information available at the feaaibiiity stage iz usually
limited te; space, use, quallity, asnd site. The cost decislons

made at this stage are based on the client's functional requirements
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rather than on a particular design solution.

Preparation of the first estimate iz by & method of

interpolation. The steps consist of:

1 4 range of cost analyses of the same type of building
as the proposed building is assembled.

2a This range is examined to find the cost analysls of the
building whose quality approzimates mest clesely to that
desgired by ﬁhe elient,

3 The initial brief of the proposed building and all of
the informatien given in the cost analysis are studied
in order to iseclate the major differences between the
two buildings.

b Allovances are made for each of these wajor differences
(including differences in fleor area and general market
price leve;)

5o Finally, an allowance iz mede as a reserve against price
rises betvween the general market price level at the date
af preparetion of the first estimate and the contractor's
price level on the tender. This allewance szhould aleeo
inelude a figure to covee deesign risk by assessing the
cost of unforeseen design difficulties.

When the first estimate has been cempleted, it is put ie the

client as part of the design tean's report on the feasibility of the

project as a whele, If the client accepts this first estimate,
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it becomes the coest limit for the project from then en. However,
in certain prejects where the brief is net sufficiently developed
or due to technical difficulties, Lt wmay be necessary to state a
range of costs, leaving the prepavation of the firm cogt limit
until the completion of outline designe,

Ancther approach to determining the cest limit way be as
followg., A developer estimates the rent forthecoming from a
building of given quality and mize gver its potential life.
He then deducts operating and maintenance charges fer this potential
life, and the balance, when capitalised at an acceptable rate of
interest, rap:eséﬁts the sum available for consmiruction, professional
fees to the design team, and for the developer's profit. The
balance then represgents the absolute cost limit., If this sum ig

exeeded in the estimate, the projeet may not be pursued,.

Outline Design Btage:

To determine general appreach to layeut, design and constructiony
in order te obtain autheritative approval of the client en the
outline proposal and accompanying report. (R,I,B.A. Handbook)

At this stage cost targeis are prepared for each majer group
of elements. An example eof these major groups wveuld be substructure,
puperstructure, internal finishes, fittings, mervices and external
works.

The infermation available at the beginning of the outline
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propesal 13

te

2o

the design criteriay

the general briefy

the town plenning policy; and

the feasibility report (including the first estimate,

which has heen appreved by the client by this time)

Cost planning is performed in stages of increasing detail and

availabllity ef information, working from the general teo the

particular, so that the client and demigner are fullygavare of

their invelvement and are able to contrel development with the

minimom of abertive work. Within each stage there is a relationship

between availahle inforwatioen and the desién and cost decisions as

shown in figure 1.

A

Available Information

/ N

/// Design affects cost \\\'

B - ¢
Design Cosgt
Deciglions Cost affects design | Decisions

Figure 1.

In preparing the cost target for a group of elements the first

step is to isolate the differences. This is done by comparing the



gspecification of the elements in the apalysis with what is kpnown
about them in the new preject,. The major differences are allowed
for by comparing all information aveilable for both buildings.
These differences can be allewed for by interpelstion as in the
feasibility stage or by using, with less detail, the metheds that
will be desecribed during the Schewe Deslign stage. As in the
Feapibility stage an allewance iz aade for 'Ffice and Design
Risl',

If there is a major discrepancy between the ocutline cost plan
and the cost limit, it is best for the client and the design team
to make a joint decision as te whether it is better to jugple with
the allowances or te accept that the outline coest plan total is wmore
realistlie than the first estimete. If thiz resulis in the cosgt
limit being raised rather than leowered, at least the client has
the opportunity of abandening the preoject before incurring major
expanditure,

The above theme applies to each stage of design development
and the design specialists should aveid woving Into a new stage of
vork before coumpletion of the previous stage. These peints must
be carvied throughout the chapter and will not be repeaied.

Examples of uncontrolled scaering costs are unfortunately commeon.
In 1956 the U.$. Naval "Big Dish" radie telegcope project was
approved on a budget of %20 million., By the end of 1957 feazlbility

studies reported a cost of $52.2 million for pure gcientific worke.
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The decision was wmade to cowbine military functiens at a total of
%79 million., These cost estimates were subsequently changed to
$126 million and then to over %200 million, In 1961 some years
after construction had begun and with demigns still neot fully
erystallized, Congress set a ceiling of $13% million on the
project. In 1962 with expenditures of $62 millien and a number
of contractors' claims for other payments, work wag stopped and
the project was abandoned. 7This wes because design work still
being completed for the supersiructure showed gteel of twice the
estinated weight to be supported on already censiructed foundations.
Also the original estimate of 30 persons to man the instrument had

been increased te 1,146 personz. (Feld, 1968)

Scheme Demign Stage:

Te cemplete the brief and decide on particular propesals,
including planning arrangement, appearance, constructional methed,
sutline mpecification and cest, and to obtain all approvals,
(R.I.B.A. Handbook)

At the Scheme Design stage a cost target is prepared for each
e¢lement, This element-by-element allocatlen of vosts forwmg the
detailed cost plan. The total cost of the building and the cost
of each element is expresszed as cost per sqs ft. of total fleor
area. This cost plan is simply & statement of hev the design
team proposes to distribute the aveilable meney on the elaments of

the building and incerporates the first principle of cost contrely
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3.

there must be a2 frame of reference, Soms of these elements

can be listed as ¢

made

leas

1.
2e
s
4.
5e
6.
7e

Work below leowest fleer finish
Frame

Upper floors

Roof

Staircases

External walls

Windows

eta.

The information available when the cest plan is started

1.

2

the complete bpiefl;

the outline design (ineluding drawvings)

the outline cost plan; and

all the information available at the beginning of

outline Proposals.

Refore considering each element individually, 2m allowance is

for the Price and Design Risk which will usually be slightly

at

this stage than at the OQutline Propesals.

The fectors affecting element costes are :

is
2.

3

Quantity;
Qualityy and

Price Level,
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The differences iu Quantity and Quality will depend en the client
and degigner. The differences in Price Level can be attributed
te the fellowing facters,

1. difference in general market price level;

Ze variation beltween the conitracter's pricé level and

general markel price level at tender date;

3e difference in site cenditions and location; and

by difference in Contract Conditions, weather cenditions, etc.
A price level index can be used to factorime the difference between
the tender date of the analysed bulilding and the present stage of
the proposed building. Any difference in cost bhetween the presment
stage and tender date of the proposed building, plus variations
between the econtracter's price level at tender date, and finally
unforeseen variations in other Price Level factors are allowed for
in the Price and Design Risk., Variations in site coenditions and
Contract Conditions which are sbvious at this stage ere allowved for
in Preliminaries.

The methods that can be used to prepare cest targets are !

1 Simple Proportions

2, Inspesction; and

3. bdpproximate Quantitiesn,

Simple Proportion is preferved to the stheyr two metheds because
a pimple proportionate adjustment to an element cost in a ceost
apalysis auvtematically includes allowances for everything one needs

for the element in the particular type of building considered.



When using Approximate GQuantities on the other hand, it is
gasy to everlook details which will enly be considered during the
Detail Design stage. Nevertheless, this method sowetimes has to
be used, especially vhen & new reguirement ig under consideration.

Inspection 1s uspually reserved for elements =uch as iren
mongery for which no e¢ffective meapure of quantity has, as yet,
been devised,

An Example of Simple Propertion

Element 4 : Roof

There i8 no major differences between analysed building and propeosed
o Simple Propertion can be used,

Adjust for Price:

Element unit rate from analysis = $1.55 per sq.ft,

.o Curvent element unit rate

152 (eurrent price index) . $1.80 per sq.ft.

= 155 % 131 (analysis price index)

Adjust for Quantity:

guantity (from drawings) = 8,000 sg.ft.

o v Total element cost

= 8,000 x $1.80 = $14,400

Reduce to cost per sq.ft. of total fleor area (4 fleors)

414,400

1%, 200 . 50.hh pe Et.
355006 0.4k per sq.ft

Adjust for Quality:

The spans and loadings are nearly the same in the analysed building

and propesged project. In addition, the standard of insulation and
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the quality of waterproof material avre adequate foy cur purposes,

Be it is decided that no adjustment for Quality is called for.

COST TARGET Total Cost per Bg.ft.

£

FOR ROOR $14, 400 eI

Detail Design Stage:

To ohtain final decimpions in every matter nalated te design
specifications and construction, and cost of any part or compenent
of the building (R.I.B,A. Handbook)

The Detail Design stage is the cruclal stage in contrelling
the cest of the detailed design. During the Detailed Design stage
there must be a method of checking and there must be a meang of

& 4
ALY

iy 5 3
ion: The basie cyele of sperations ig

ig razy

s

vemedial
1a Design.

B Approximate Quantities estimate.

3a Comparison with Cost Target.

L, Decision and action.

This cycle of opevations is repeated wntil all the elewents have
been designed and cost checked.

The Approzimate Quantities methed is generally accepted as
the best method when based oun detalled design and specifications.
However, a more accurate metheod, if compiled by a technically
competent and ezperienced person, is by considering the required

regource and productivity rate. This methed cowmbines plapning the



jeb, time requirements and rescurce reguirements with cest
estimating. The direct cost s the sum of resources needed

maltiplied by price of remource,

Hesource Proeductivity Resource
Rate Price
Bteelfizer 0.3 ton/hr $1.,%0 /hr
Steel G.95 ton/ton $180 /ton
Paint 500 Bg.ft./gal $10 /gal

If the cest of the element designed is sufficlently clese
te the cost target themn the actien is to confirm that design is
suitable for working drawings. If the designed element cost ia
greater than the cosit target then the twe pessible courses of
remedial actien are i
1, the design of the element can be altered in an attempt
to bring ite cost within the cost target.
2. as a last vesgort, the cest target for the element can
be raised.
If the second action iz taken, cest targets sheuld be adjusted
throughout the cost plan to release surplus funds for the element
in trouble. The disadvantage of this actieon is that the pre-
determined balance of expenditure iz changed and careiul aén&i&eraﬁien
will have to be given ito good value for woney.
To reduce possible abortive design werk ithe elements should
be designed in a reasonable order, Ceonslideration should firet he

given to posszible unreliable eest targets, large cost targets, and
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to a design which affects the design eof other elements. Thus a
programme of detalled design should be prepared, If several
elements are designed cencurrently, they should all be cost checked

several times during their demign.
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CHAPTER 5.

COBT8 - IN - USE

The previous chapter censiders how the right balance belween
appearance, function and capltal cost may be controlled. For a
design to achieve good value for money the 1life time performance
and hesnce the cests of malptenance, heating, lighting and other
seyvices must also be comnsidered, Often the running costs of a
building are three times as great as the initial caplital cests
(3tone, 1967). Of course, the running costs are spread over the
iife of a building snd it wveuld be meaningless to add up the
face valves., The initial and future running costs need to be
reduced to eguivalence by adjusting fovr rate of interest and
inflation ever the time peried., 4Lll conty are converted to
their "present verth" or in terms of their Yannual eeulivalent
2o8ts8."

Caleulated Examglez Presont Worth.

Capital cost = $160,000
Tetal runping coest = $300,060 over say
60 years.
Legs= $45,000 per vear
Interest rate = Q% per year
Inflation rate = 3% per year
To bring the annual running cost te present worth 1t must be

multiplied by a uniform series present werth facter., In this case
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the factor from discount tebles is 16,16,

$£100,000 + $5,000 = 16.16

£

e Present worth

t

$100,000 + %8B0, 800

le capital ! rununing = $1060,000

£Z3

$80,800

Hence the running cesls are usually less than the capital costs
ef a building {(Stone,1967). The theoretical basis of discount
caloulations will be found in texts on engineering econcmics,

(eege Lu, 1969).

Cost of Glaming:

Glazing provides an example of effect of design oun Coste-in-
use, Glazging is usually more ezpensive te install,
maintain and to clean thaen the wall cladding it replaces. Hereover,
heat loszes through glamz ave greater than through most ether
cladding materials. FHeonomically the use of glass has to be
jJustified in terms of the saving in lighting costs and in iis
asathetic and amenity value. \ |

The value of glass in adwitting light varies with its position
and with the use of the building in which the glass ig umed, The
light aduitted by glass, at or near the fleor ig of little value,
ginve moest of it fallg on the floor instead of peneirating inte
the voow at bench or table level, The further the glass is raised
sbeve the floer; the further the light will penetrate, Unfortunately,
the gresater the height of the glazming the wore likely it ié that

problems of glare will arise. The balance of gains and leosses in the
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final coste - in « uze cowparison will depend on the use of the

bullding.

Cost of Capital:

& large proportion of dndustrial and commercial firmes in Fact
reat rather than purchase theiyr buildinge bhecauvse purchasing would
increase their need for fixed capital to 2 serious extent, Many
firms could neot eperate il they had to raise sufficient capital to
Tinance the purchese of a bullding ae well as to operate their
businessg, FEven if firwms have the capital, they can often use it
more profitably in thelr business than by investing it in their
buildings. Often firms seek to increase thelr werking capital by
mortgaging thelr buildings, or by selling them to & property

company and leasing them back.

Many other coste-in-use pre considered in the book by

Poho.Stone "Building Design Evaluation Cests~in-Use" (Stone, 1967)
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CONTRAGTS

Management Contracts:

This type of centract engages a management ceontractor to
attend to all matters related to purchasing, negotiatlon, letting
of subcontracts, insurance.engineering, and supervision of
construction, The management contractor does not usually carry
put any of the construction with hisg ewn forces ezecept for its
general supervision. Thie form of contract should be extended to
include avchitectural and engingering design a@vvieas« There are
tvo main types of management centracts,

The eentractor can be made the agent of the owner where all
setiensg of the contractor are mede in the name of the swner. Under
the agency stipulatien, the owner assumes full responsibility for
all actions of the centractor and resulting wmoney liaéilitiea.
However, by this arrangement, the owner engages the services of
a concern possessed of a high degree of technical skill in
construction and administration, whosme sele interest is thet of
the owner.

The other type of management centract ig that in which the
ugual independent contracter status iz maintained, although the
contracter is engaged in 2 managerial capacity only with the mame
duties as eutlined previecualy. His own actions are newv taken in
hie own name and on his own responsibility. The contracter pays

all bille, generally from funds advanced by the svwner for this
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purpoese, The centraciter remaing responsible Ffor the work until itas
completion and aceceptance by the ovwner.

Management centracts have a congidereble advantage over design
and build contracts becauvee the architect-engineer is free to act
as an agent te the owner. Alss this larger brosd-uwinded team has
the interest of the client during construetion and ias better
eguipped at the preliminary deslign stage to advise on matbters of
value foy money spent,overall contirel of construction costs, and
future in-use costs. Finally, menagesent contracts can gain
maxisum value far the elient from other forws of centracts when
letting of subeentracte. For example,the supply of clearly
defined stendard waterials and mervices could be by epen tendering
lump sum centract, and for mere difficult werk where arvangement
and new methods are important, a negeotiasted contract weuld enable

the subeontractor to participate at the conceptual design stage.

Separate Centracts:

The economies of specialiszing subcoentractersz can be considerable
and ag a result the prime contracter has been forced to gain his
profits from specialising himself or asting az a co-srdinator.

The prime contractor often adds a fee to co~ordinate subcentrachbérs,
but this practice has legally bheen restricted in some states of
Amerieca by requiring that separate wmechanical and elecirical

contracts be avarded on public werks,
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There is no need for different homogensous stages to be let
as & single eentract. An example is clesarly demonsitrated in
bridge consiruction, where separate cantréet@ are commonly awarded
for much typleal subdivigiens of werk as the foundations and plers,
the appreoach structures, the bridge superstruciture, amd the
peinting. The overall planning, detailed design, contrel and
ingpection comes under a management contract.

Hest prejects can be divided inte homogensous stageg and
some of these stages way invelve work of a highly unpredictable
neture which woeuld almeost certainly he let as a copi-plusg contract.
Work such as plling foundatiens of an uncertain depith can be let as
a unit-price contract, and finally woerk which ig8 clearly defined
let ag a lupp sunm contracte

Even contracts let as hemegeneous stages must be coordinated
with considerable skili but separate contracts within a single
hamogenecus pitage can cause disputes and place subeontractors in
& vulnarable pesition. Also inncoent perties may claim damages
and frugtration of centraect. Hewsver, small highly specialised
teans meving between building sites te place materials is becoming
a common fovm a£ gite labour. Giving a smell team of men a clearly
defined job at a fixed price develops skill, efficiency, job
satisfaction end wotivation that cannct be matched by a single
iarge team doing many jobs under the control of a foreman. The

advantages of many separate contracts on say a oity effice block
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considerably sutweighs the digadvantages provided pufficient
thought is given to construction erganisatien at the conceptual
giage of a project.

Many separate contracts will enable design teams to obtain
and centrol the total price of a project. For example one of
the megt vaviasble cepstes thet is difficult te conirel is that
Fay gtructurel feundaticns, This is an early cost which can be
absorbed within the sasgt limit. PFellowing costs can be estimated
reasonably accurately and finalised after detailed design in
comploted, A cost vhich often seems to fluetuate beyend
reaganable control is that of finishes end servicerm. Thesw are
iate cests which can be acecurately estimated by demign teams and
can be used te control cosis, without sericusly affecting the
agreed overall value, befere finally being put to subcontracters
for tender priee,

It is extremely importeant that a preoject subdivided for
sconamic and contrel reasons must be carefully planned. The
principles of control must apply to beth timing and cests for

all ptageis of a project.

Design and Build Contractia:

The casge agalnst demign and build contracts iz jllusirated
in the follewing example, The repert of the Royal Commission
on the King Street Bridge Contract in Melbouvrne shows hevw a design

and build contract hed failed to ensure professienal responsibility
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and autherity. In the Melbourne casge the centractor, when
tendering, purchased plang from a greup of eginesrs, and
submitted thewm wiith his tender. The tender was accepted, but
thereafter the degign group was noi engaged, and when the bridge
failed by developing many cracks and fractures in the welded
Jointa, it was clear that the emplever and hils engineering mervice,
though concerned over some of the technigues, had insufficient
affective engirneering eontrel. Likewige, ithe centractor was net
techrically able to aveid digaster. (Turner, 1966).

The need for inspection during construetion, teo ensure that
.

the contract iz properly executed and that the owner's interests

are proteocted, crestes the Yitoughest Jjob in consiructien®.

Tt
s
Wi

Becange thig Joub abseni or carries ipeffective power under
desion end bulld econtiraets the glient is invelving himeself in
vary cestly wisks. Uven if the client enmplove ap indepsndent
ingpector,; disputes can easily arise over matters of ill-defined
nuality end only engineering designers know how eritical the
guality of materials are to gatisfly design strength.

However, even the mest experienced olients ave templted and
prepared to take such risks vhen offered a building in the form of
a "package deal’ with a guerantsed price and completien time.

This indicztes that the dizadvantages ¢f design and build contracts

pre sepetimes no worse thait the inebility of traditional independent

deaign consultants te sallsfy the client's neads.
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PHESABRICATION CORCEPT
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The building industry is hasically an assembly Industry and
the trend towards off mite manufasturs and on site construetien
asserbly la galnlng momentum threughout the woerld. Prefabricated

alements have long baen knewn in the ferwm of the small clay briek,

i)

ile, eoncrets bBlock,etc. Also internal flxitures such

P

e § g

¥

28 bathroomn and kitchen unlt® are examples of larger prefabricated
slements,

Large oranes and trangportation made possible the prefabrieation
af dindividual room elemerntsg for a 21 gtorey Hilten Hotel in Tozas,
which was completed within 8 meniths from initial excavation teo
first accupancy. The room slements welghing 35 tons each were

aven completed to include furanishings in a casting yard 8 miles

from the aite. The construcitisn cest figures indicated that

thege large prefabricated elements resulted in considerable mavings
comparaed with itraditional constructien. (Jacebs & Schneller, 1971),
The prefabricatien concept applied to the building industry
hen already proven itself in reducing tonstruetion vosts and
improving efficiency. However, there are many facters centributing
to the ecenomien of prefabrication snd the blind application of
prefabricated unite has sometimes resulied in far higher costs
than traditional construction,
Propably the bhiggest single facteor ceniributing te the success

of prefabrication i3 that of legical and orderly erganisation. The



totel dasign musdt bhe aol

and the uwse of azpensive avanes and

afficiency. Alse the eorganisstion of
N : 3 2 "
Inheur munpt be approgriate. Tha prefabricated elements can be

divided inte howmegpensous slageg ef on sive construction ssseunbly

i

labour fteams must alse be crganised in a2
Pan wey. It lg s sevicus mistake to organiged labsur teams

acaording te trade, and i1 lz completely vnrecezzary to employ

+ 11 “@

work force for the duration ef the project., with all the
problems of trying fte balance labour redquirementg. Sach

homageneons gltapge per &

-
oo

team should be Lot as

fbe

primed by a special
a separate subcontract,
Gther major feoters cenbtributing to the suecessz of

prefebrication include invention, simplicity, repetition, stand-

nrdisation and ppecialisation. All these factors are interrelated;

ﬂ

for erxawmple, sipplicity of on site assembly is important, though

ronaafes that are normelly consldered complex on site can be

x,g

cheaply cavvied aut with eff =ite menufacture, usling vepetition,
standardisation and specialigation under Factory cenditions.
The everall ecoromies of standsrvdisation are po powerful that

we capnet afford te neglect it. Frem a hi

‘\nm
w

haz evalved the "gygtew bullding® er "indusitrblised bhuilding"
technigues, However, there are migconceptions and resistance to

change eshout system brilding on grounds such that all buildings

look allke, and of teo rigid standardisation. Provided that proper

ah degree of stendardisation
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modular dimensions are used such a’ & in, or 10 cw as is common
on the Buropean continent, bullding cemponents made by several
firme will be interchangesble. Alse conptant ptorey heights
for cevritain types of bulldings so that staivs, wall units and
gother internal fixtures can be manufactured to sult most future
buildings. A large variety of different surfaces are alse
available; cevamic, polisghed concrete, tiles, exposed aggregate
of all types, coloured and textured concrete, in addition te
brick.

The use of skilled labour hes heen reduced by the use of
prefabricated meterials and components, for ezample, the use af
prefabricated jeinery for cupboard units, and the use of prefab-
ricated tile work for fireplace surreunds, This process coeuld be
taken a great deal further. Hereover, the amount of skill needed
in a crafteman is declining. Carpenters and jeiners no longer
fashion elaborate work on the site; wmedern aﬁhasivas'and metal
fasteners gimplify jointing:; briecklavers are only called upon fer
the mogt stralghtfervard types of brickwork and plasterers ouly
carry au% strajghtforvard plastering., JIn fact, large prefabricated
panels completely eliminate the need fer some trades, such as
plastering, Generally it is omnly in the rare new building and
in resteration work that the craftsman cap exercise his full range
of skills. For moet work it is pesmible that oraftusmen of adeguate

gkill could be trained much mere rapidly than at present.
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CHAPTER 8.

SUBCONTRACT@RS
Subcentractors generally carry out a high percentage of
construction. This repokt considers all construction werk let
undeyr many separate contracts teo specialised subcentracters and

these being co-ordinated by a single management centract.

Organising Site Labour:

The Banwell Committee repeort to the British Gevernment in
1964 Eeminds wg that nearly a third of the labour force which
the censtruction industry ewploys iz engaged on repair and .
maintenance werk and that nearly 90 per cent of the firms in the
construction industry employ less than 20 persons. (Banwell, 1964),
Gmall teams of censtrg&%ion labour have proven themselves
ag an efficient and competitive form of labour. The trend on
new city building sites is for further specialisation with small
toams employed on the gite to do a clearly defined jobr at a
figed prices An example iﬁ'illustrated by the supply and placlug
ef reinforeing steasl. The steel suppliers prefabricate the
reinforecing bare which are delivered to the mite and placed by
a small team under contract. Alse the construction of a
sugpended concrete floor can be divided inte three homogeneous
stagesy the supply and placing of the precast fleoor units, the
pupply and placing of reinforecing steel, and finally the supply
and plaeing of the in situ concrete flosr screed, The supply

and placing is often carried out by different firws working tegether
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ALY these firms rely en a number of construction sites for
congtant smployment.

This high degree of specialisation has brought about
cansid&rabig economies because mechenical equipment ig able to
be constantly emwployed and the labour achieves conziderable skill
énd efficiency. A4lme these spall teams commenly enjéy prafit
sharing and zelf motivation.

The success of this degree of specialisetion depends on the
#kill with which it is co-ordinated. Most building prejects
tend to be‘vary cemplex and careful plananing is the key to
increaged preductivity. Careful consideratien by the co-crdinator
towards tha‘apaaializad teams will return similar service from the

gpecialisgte.

Cost Proportions:

The tweo majar elements of bullding cests are labour and
materials. Their proportieons depend on the type of building and
the relative leoecal levels of prices. In Britain about 2 half
of the value eof building werk is represented by the costs of
materials, one third is the cest of labour, and about a sixth to
overheads and profits. In America the cost sf labour ig slightly
higher than the cost of materiélﬁa Generally the ratio of
sverheads and profits in the constructien industry is fairly low,
This is probably partly a result of allmw use of management skills

and low capitalisation (Stoene, 1966).



One of the maln themes of this repert is te ingquire into
how the building industry can improve its productivity. Studies
gn the productivity differential between Western Burope and the
United BStates (for instance, one made by the Stanford Research
Institute) showed quite clearly that it iz not a matter of capital
invegtuent. In many Buropean industries caplital investment and
equipment were found te be fully equal to America; vet
productivity wvasg ag much as twe thirde below that of the
corvesponding American industry. The only explanation is the
iower proporvtien of managers and tethnicians and the poor
erganisation structure of Eurspean industry with its reliance
on menual skill, (Drucker, 1968), In other words, a higher

11 te plan

fate

propertion of coste directied towards management sk
and co-ordinate subcentractors should increase preoductivity in the

building industey.

Management of Subcontractors:

Standards of honesty and competence aleong with the ability
to comply with a programme are vital facters in gecuring value
for the money paid teo subecontracters. However, price alone is
traditionally the only factor considered and hence the wide use
of the open tendering systenst.

Subcentractors under the control of a general contracter
are wubjected to considerable abuse, and the fair practices

beitween the client and the general centracter may not apply.
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Foremost is the practice known as "bid shopping" inm which after
the general contract ig awvarded, the succegsful contracter
endeavors toe obtain bids lower than those originally submitted.
Or the other side of the plceture ig the practice of "bid
peddling’ where the successiul general contracter is offered
lower prices by unsuccessful subcontract bidders than these he
uged in prepariug his winning bid. These practices if left un-
checked, tend te drive sut the mere competent major subcontractors
who prepare valid bids for quality weovrk,

The open tendering sysiem involves many subcontracters in
eonsiderable expense in preparing unsuccessful tenders., Also
because a subcantracter may win all or nene of submitted tenders
he is often over or under cemmitted. Thiszs means the subecontracior
iz uneble to maintain an efficient level of work and if over
committed he has difficulty complying with a pregramme. Every
subcantractor must make a profit to survive and se such expenses
must be paid by the client.

The Banwell Repert recommende a measure of selection in regard
te the suitability of the subcontractors before tenders are
invited. The committee believes that there are sccasiens vhen
even selective competitive tendering im net spprepriate and direct
negotiation with twe or three subceniracters or even a single
firm may be preferable, (Banwell, 196L). Sometimes a client or
hig sgent will negotiate with a subcontractor mnd then reguire

the general contractor when he tenders to adopt the subcontracter



subject te ressonable objection.

Berial Contracting!

The copstructien industiry he# been criticliped fer its
zasual methods of empleying labour. This problem can only be
evercome by long teérm programmes rather than censidering con-
struction as individuael jobs in imclation.

Serial contracting invelves a system whereby a contracter
who ig guccessful in aw initial competitioen is assuved, subject
to hig gilving satisfacteoxry service, ¢f a prescribed programme
of further suitable vork eon agreed terms, the rates and prices
for the first job being used as ithe basils for the remainder of
the programme, This sydem offers ilncentives to gubeconiraciors
te maintain o high standard of werkmanahip and c¢~@§ératicng and
produces savings in time by eliminating lengthy pre~coniract
procedures for each project in a programme,

Serial centracting could be arranged on legal terms or
mutual cenfidence. There are many cases of leng standing and
highly satisfactory relationshipe between clients and coutracters
based on mutual confidence and that such relationships can lead
to speedy, economical and skilful satisfaction »f the client's
requirements without resort te counventional cempetitions (Banwell,

1964) .
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CHAPTER 9.

SUMMARY AND CONCLUSION

Techniques t6 ce-ordinate and measure the skill with which
designera and planners commit resources is & very important atep
towards craasting a working unity between develeper, avchitect,
engineer and managewent centracter. The precedures and
syganisation should p@rmit'ﬁhe flow of information for the mutual
benefit of the industry as a whele, The type ef organisatien
examined in this report has the incentive to amct in the best
interests of the client and to achieve the economies of ce-
erdinated specialisation,

Cost gontrol in bullding demign keeps expenditure within
ﬁﬁ% amount allowed by the client, gives the client good value
for money, and achleves the\r@quirad balance of expenditure
hetween the various parits of the puilding. Like other centrel
techniques, such as c¢ritical path, there must be a frame of
veference, there wmust be & method eof checking, and there must
ke a means of remedial acition. The frame of reference consists
of first establishing a realistic first estimate based on the
function of the building, then planning how this estimate sghould
he spent mong the elements ef the building.

The building industry is besically an assembly industry
preducing large unigue preducts. Although each client's reguire-

ments differ, a considerable degree of standardisation is peossible.



Further prefabrication of building componentisz is inevitable,
but considerable thought must be glven to site organisatien of
pachivery, paterisls and labeur. The site labour should work
as specialised teams under financial incentivesn and each within
a clearly defined howmogeneous stage te aveid interference., The
establishment of competent teams which have the ability te comply
with a programme sghould be assisted with constant employment
between bullding sites.

From the examples given and the considerations discussed,
it is concluded that improvement of productivity in the building
industry would hest be sought along the limnes of organisstion

degcribeaed,
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