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ABSTRACT

This thesis concerns the highly ccmplex relationship between

cost and design decision-making.

2 theoretical cost function is descfihed by examining the
cutput recuirements of the design activity, and the constraints
placed on the input to the process by current cost generation
procedure. The description takes the form of a set of preferred
characteristics or alternatively, criteria on which the potential of
a future costing process might best be judged.

A particular interpretation of this set of characteristics is
described, which produces the tentative specification for a new

genaration of cost nocels,

An implementation of the specification resulted in the con~
puter-based cost sinulation model ACE ({(Analysis of Constructicn
Economics). This interactive, knowledge-based cost model 1is
used to investigate a series of cost relationships and cost thres-
holds, both to exemplify its possible applications, and to produce
some means of determining the validity of both the general apprcach,

and the particular interpretation which ACE represents.
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PREFACE

This thesis is concerned with the relationship of cost to
design decision-making, It addresses the problem of how best to
provide a designer with a sufficient quality and quantity of cost
information to enable him to give adequate gonsideration to the cost

consequences of each design alternative throughout the design

process.,

The problem is one of cost generaticn, cost interpretation and

cost communication.

A problem, however, will never exist in isolation, but be
surrounded by other problems in space and time (1). In this respect
the theory of systems has proved remarkably successful in unraveling
the secrets of nature: it now pervades most approaches to problem
solving., The basis of systems theory is expounded in Appendix I,
but essentially states that a problem can be considered in isolation
provided its interactions with other problems are adequately
defined. Where neighbouring problem sturctures are themselves

ill-defined, this compounds the complexity of the analysis, prod-
igiously.

Building economics is particularly starved of knowledge, and
this fact determines that almost any investigators within the realms
of construction cost estimating should consider also the whole
question of a quantity surveying ‘science’: consideration of the
external characteristics and properties; of how the internal struc-

ture behaves and interacts; of such fundamental aspects even as the

criterion to be used in determining a scientific status (2).

The Scope of The Thesis

"There 1is an excitement in exploring the dirt tracks of a

little known region, which is lost when the motorway is built”.
(3)



&

A similiar excitement applies to constructing a theory of
building economics. The subject is both novel and unprescribed
making it a stimulating and rewarding field in which to undertake
research. The concomitant to such freedom is that research can
often become introverted; inordinately concerned with 1inconse-
quential detail. An intermediate level is called for, somewhere
between the 'motorway' and the 'dirt track', which allows an
occasional foray both downwards - to consider the mechanics of the
function being studied - and upward - to understand what role the
function plays in the overall schema. The intermediate level will

develop from ‘dirt tracks' and form the basis of future ‘motorways‘.

In building economics, even these intermediate levels are
ill-defined, and in consequence although this thesis generally is
structured to progress from a process (Part One) to the mechanics
(Part Two) it has of necessity been an iterative evolvement., FOT
example, the requirements identified in Chapter 3 could only be made
in the knowledge of how they might be interpreted (one such inter-
pretation being given in Chapter 5). Further, both th; list of
criteria proposed in Chapter 4 as being- the important character-
jstics to look for in future cost models, and the interpretatiom of
that list, in Chapter 5, could not fail to be modified in the light
of the experience gained in early implementations of the computer
program ACE (Analysis of Construction Economics) described in

Chapter 6. Thus, while the first few chapters shape the latter

ones, these early chapters themselves have been influenced by what

appear from the order of this thesis, to be subsequent discoveries.

CHAPTER 1 looks at the context of the work and introduces the
concept of the building economist as a self-organising system: as
an entity more akin to the animal (being perceptive to change and
acting to take advantage of, or to reduce the harm from, such
change) than to the inanimate (which has neither mobility, nor the
capacity to perceive). This view clearly indicates the nature of
the overall problem as being bi-dimensional (on the one hand the
internal structure which constitutes the system itself; on the other
hand the external structure of interactions with peripheral and

exogenous systems), and this is reflected in the aims of the

research and the research method.

(x1)



CHAPTER 2 engages the problem of how best to consider the
fundamental aspect to this thesis: the costing function. An
input/output model is proposed, based on a view known as cybernetics
in which the behaviour of an adaptive system simply can be taken as

a processor of information, Information is input, controlled

through feedback, and output.

CHAPTER 3 concerns the output reguirements placed on the
costing function: what information is required, in what form, and
when? The role of the costing function is taken to be a 'servicing’
of design. The output requirements then flow naturally from the
dictates of désign method and the design activity. A comparatively

large body of research work now exists in this field, unfortunately
without producing any definitive description. With no definition of

decign method there can be no definition of the cost data require-
ments of design. Some means of assessing alternative costing
techniques is needed however and several requirements are proposed.
They are not intended as an absolute arbiter, but as a set of guide
lines with which to judge the potential of any particular approach
to cost estimating. Appendix II details an extensive survey of
existing costing techniques and relates each to the requirements of
design. - It is suggested that their universally poor performance

points to some indiscretion when dealing with the input constraints.

CHAPTER 4 takes a fundamental look at the complete cost gener-

ation process and shows how the cost data it produces results from a
series of complex assumptions about labour output, plant efficiency,
material costs, market conditions, etc., and is only notionally
allocated to the unit of finished work. All of these are inherently
inaccurate assumptions; it is apparent however that they are far
from purely random inaccuracies and, as such, are less likely to
conform to the basic patterns of statistical stability. It 1is
argued that the concepts and techniques of probability theory may be

inappropriate when dealing with such ‘structured! uncertair{ty (4);
and might instead be better equated with the recent developments in

fuzzy-set theory. An example of how a ‘'fuzzy' approach to cost
uncertainty might be accomodated is given in Appendix III. The

implications of this interpretation are summarised as a series of

- constraints placed on the costing function.

(x1i)



Part One concludes with a list of the preferred cost function
characteristics. The list is intended to focus attention upon the

most significant aspects of the problem.

Naturally various interpretations of a set of characteristics
are possible. CHAPTER 5 details one such (typlical) interpretation

by considering each of the characteristics from Part One in turn,

and producing a detailed specification for the next generation of

cost models,

CHAPTER 6 examines the practicability of this specification
through a description of the knowledge-based cost simulation model
ACE (Analysis of Construction Economics). A validation exercise
largely encourages further development both of the model, and of the
approach generally. A retrospective appraisal of the model prrovides

important insights for those who would follow a similar course of

research.

CHAPTER 7 details a number of investigations into various cost
relationships and cost thresholds which, to aﬁ extent, display the
logical 'form' of the model. It is then for the light of experiernce
to determine the validity of the theory on which ACE 1s formulated.

This validation cannot be once and for all in a positive sense, but

in a negative sense the model is not disproved, perhaps, for the

time- being.

CHAPTER 8 summarises the research and draws conclusions. The
outlook is generally very optimistic; but of equal importance, the
work has also identified a number of areas within which significant

research endeavour, at the present juncture, might best be left to

other disciplines.

References follow each chapter and appendix to which they

relate. Because of the wide range of subjects covered, the BIBLIO-

GRAPHY is partially annotated and arranged by topic.
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CHAPTER ONE: INTRODUCTION

1.1 The Context of the wWork

Darwin showed how it is possible to consider an entity within
what is effectively an exogenous frame, the frame being defined by
all previous transformations of that entity; A 'transformation' is
an event characterised by an often volatile reorganisation within
the entity and concomitant change in the relationship between the
entity and its environment. It is this relationship which forms the

exogenous frame., For instance, the reptile first evolved from an

otherwise wholly aquatic creature because the fin transformed into a
leg. In more abstract terms, consider an irregular rectilinear body
acting as the exogenous frame (see Figure 1.1).’Its progress down
an inclined surface (or through 'time') will not be a smooth con-
tinuum, but rather a series of positional shifts (i.e. transform-
ations) which will each cause a temporary increase in the activity
of any contents of the body as they reorganise to accomodate a

changed attitude to the environment.

These transformations, clearly equivalent to the “paradigm

shift" of Ruhn (1), may be caused in any of three ways:

(i) The entity itself may induce a change (see Fiqure
1.1{(a)).

(ii) An external force may be applied to the body as &
whole (see Figure 1.1(b)).

(1ii) Both internal and external forces may act in unison;
it is in this case that a transformation is likely to

produce the most explosive change (see Figure 1.i(c}).

One can consider the quantity surveying profession as just such
an evolving body: the contents of the body are the many prac-
titioners, committees, sponsors, etc.; the exogenous frame 1s the
professional relationships with other design disciplines, the

public, the law, etc. Useful parallels can then be drawn with the

previous abstract example,



The entire contents " The contents are slowly,

constitute an 'enticy! perhaps randomly reorganised,

_ _ _ The body is transformed in
forcing a positional shifte

relation to 1its environment
"and there i3 a sudden

increase in the activity

of the contents

A rectilinear bhody
representing the
exogenocus frate

Inclined slone
represents 'Time'

(a) The contents are reorganised and cause a positional shift

An external force
acting upon the body

The body 1is
traasformed

ﬁﬁ;“ﬂh:"iﬁgﬂ
-""> ) ;

(b) An external force is applied

The effect of such explosive
change may be to induce
further transforimations

Ar external force is applied
and the coutents are reorganlsSed

(c) 3oth incermal and exterral forces act in unison

Figure l.l: An abstract concept

of how transformations may be
caused



The most fundamental equivalence is that there exists two very
distinct aspects of the profession; on the one hand its internal
structure, and on the other its relationship with the external
environment. Fundamental because the profession will be trans-
formed, if not by its own effort then by external force, it will
evolve with or without pre-knowledge of what is to come. 1If, then,
the profession wishes to grow, or even to i;fluence its evolution,
it must recognise the significance of factors outside just as much

as inside the discipline, aiming to harness each to optimum efect.

In evaluating the environment of any research work within
building economics, consideration nmust first be given to the state

(the present configuration and the stability) of both of these

factors.

1.1.1 External factors

The SITE Report (2) stated:

"Of all the factors affecting the professions, social and
political trends are probably the most difficult to menitor and

assess. The structure of society in the United Kingdom is a
complex kaleidoscope in which changes may be imperceptible
except over a long period of time. The structure is obviously
influenced by the growth and redistribution of wealth, the size
of the population, the broadening of educational opportunities,
the power-lobbies of organised capital and labour, the lmpact
of new technology including computers and silicon chips, the
need to revitalise British industry, problems of unemployment
and changes in the pattern of living, including greater Oppor-

tunities for leisure activities.,"”

The list is far from exhaustive but serves to illustrate the
range of external factors which impact upon the quantity surveying
profession. For example, client pressures and intervention through

leyislation has demanded a higher level of competence and conduct by

professional advisers, To maintain the appropriate standards the



R.I.C.S. now ranks cont'inuing professional development high 'in its
list of priorities for the 1980s and recommends a minimum of 20
hours of study in any year {(3). Also; the trend towards a %“cor-
porate” state with greater public involvement in many aspects of
professional activity can but fuel the call for an abolition to the

structured fee scale which characterises the profession at present

(4) .

Other influences include the economic trends of continuing

inflation, flagging productivity, uncertainty and lack of confidence

by investors in the industry, and the recurring manifestations of

the 1973-74 o0il crisis. These economic factors tend to be cyclical,

but have reached such troughs recently that the Institute was forced

to undertake a policy of lobbying both the Government and the
industry as a whole,

The 'Group of Eight' (set up in 1977 to brief Members of
Parliament of all parties on construction industry affairs) was
undoubtedly instrumental in shaping the March 1982 budget which
revealed an expected rise in construction expenditure of 13 per
cent, to £10.25 bn. in 1982/83; up to £70 million was earmarked for
joint public/private sector developments giving the prospect
of a 30 per cent increase in local authority capital spending
on housing; extensions %to industrial building allowances were
rade to encouzage the building of new rented accommodation; there
are ﬁew stamp duty thresholds of special help toO first—-time house
buyers; index-linked capital gains and capital transfer taxes; and
an increase in home improvment grants from 75 per cent to 90 per
cent, with the £100 nillion rise in local authorities' capital
spending allocation to pay for them being a positive incentive when
the state of the nations housing stock is causing great concern.
The prelude to an upturn in the construction industry's economy
perhaps, but the recession has cut very deep, with the industry's

workload at its lowest for 25 years (S).

It is however in the technological sphere where change might be

expected to compound at the fastest rate.



The theory of relativity in physics states that time is not
homogenous for all bodies in motion, but depends upon the speed of
the moving body. This phenomenon, in which the passing of time
slows down as the speed of the bbdy increases, is called the ‘con-
traction of time’', It is conceivable that another form of con-
traction is occuring in terms of technological change., If each new
discovery was charted throughout history, then the same period of
time will be richer in events the later it occurs (see Figure
1.2(a)). If instead of dividing time into equal periods it is
divided into intervals each containing the same number of events,
then the duration of each of these intervals will become smaller and
smaller (see Figure 1.2(b)). Equating this representation with the
phenomenon of time contraction clearly indicates that change in

technology is indeed speeding-up.

It is apparent also that it is the considerable increase in

quality and quantity of information available through oral and/or
visual communications which has provided the vehicle for such
change, The wheel, gunpowder, the printing-press, when they were
invented, had an immediate effect on the ideas and living conditions
of certain people but for centuries rexﬁained unknown over large
areas of our planet. Nowadays, on the contrary, the historical and
geographical impact of technolcgical progress is almost simultaneous
on individuals and groups throughout the world. Thus, though
technological progress has always had important repurcussions
previously, owing to the more extensive distribution of information
and the comparatively large accumulation of knowledge, its effect is

now quicker and less diffuse,

External factors are exertihg strong pressure upon the quantity
surveying profession, sufficient, one might expect, to transform the
discipline as it exists at present., The internal structure, how-
ever, may be arranged either to encourage, or to discourage, these

external influences, It is of interest to discern where such

enphasis is placed.,



Events/ discoveries

History—-
lo oi 0 %o o%oo% oo,,%ooo
A S S It

(a) History divided into equal time periods, shows the
later periods to be richer in events

(b) History divided into intervals containing an equal
number of events, shows the period of each to be
increasingly smaller

Figure 1.2: Alternative representations of technological progress
(After A KAUFMANN, "The Science of Decision-making",
World Uni. Lib,, 1968, p20)



1.1.2 Internal factors

Diversification into various spheres of engineering, as
opposed to just the construction elements of a project, has been
prompted by the setting-up of a Q.S. (Civil and Heavy Engineering)
Committee, a Q.S. (Engineering Services) Committee, a Joint Docu-
mentation Board for Industrial Construction and Works, the inclusion
of a civil and heavy engineering option in the R.I.C.S. Test of
Professional Competence, etc. The propensity towards integrated
design, multi-disciplinary offices, design and build contracts,
earlier involvement of the quantity surveyor in the design decision-
making, etc., is commonly felt to have resulted from external
pressures, with the profession generally paying only lip-service.
Yet who would doubt that diversification has been forced by a
shrinking construction market, or that fully integrated design is
implausible without the general consent of the profession. As
either factor might influence the profession, and either might be to
the advantage or detriment of the other, it is necessary to consider
all aspects of change as being appreciable; any aspect could prove
to be the catalyst, either for a direct transformation in itself, or

for the switch in emphasis which promotes a subsequent transform-

ation.

¥

Diversification has already been exemplified through the
variety of quantity surveying involvement in engineering, but
is is apparent that the traditional role 1is also being extenced.
Overseas work is bouyant, with the recently published Principle of
Measurement (International) for Works of Construction being utilised
on a wide range of overseas contracts., Further, quantity surveying
involvement is beina sought in a considerable number of developed
and developing countries, often even those in direct competition
with United Kingdom firms, Perhaps the standards established by
quantity surveyors in construction markets such as the Middle East
have left these other countries feeling short of know-how on the

contracts, tenders and measurements side (6).



Traditional facets of the quantity surveyor's involvement
in the. design activity have also taken on new dimensions. The
oil crisis of the past decade has induced profound change in
attitudes towards energy conservation, Existing skills, suitably
applied, allow the quantity surveyor to play an important role in
the rational development of alternatives, through the analysis of
energy production costs and more importantiy the cost in use of
particular energy types (7). Yet confusion still exists in the
cubject areas of accounting practices, real costs, and investment
criteria, Indeed the question has been posed (8): "is the quan-

tity surveyor interested in this areas of endeavour or not?"

Somewhat similarly, there is a general inertia towards the

use of computers.

For three years now, monthly articles have been published
in the Chartered Quantity Survevor; the QS (Research and Develop-
ment) Committee has organised numerous "Hands-on"™ days; a dguide
entitled "Chartered Quantity Surveyors and the Micro-Computer™ has
been published; not to mention general media coverage. The number
of practitioners responding to such initiatives continues to be
disappointing and of the 5 per cent of members making any use of the

-~

new technology (9), a vast “‘majority are confined to the producticn

of fee acounts, standard packages for salaries, PAYE and VAT, and

word processing (10) - hardly the 'nub' of quantity surveying.

Thus, while certain internal factors are being well supported
and intended to compliment external factors, others are not having
the degree of effect one might have imagined from their impact on
other disciplines. There exists the real danger that this short-
fall is caused, not by any lack of external pressure nor by rational
consideration, but through a breakdown in, or resistance to, the
mechanics of change. For while it has proved comparatively trivial
for a quantity surveyor to become conversant with building practice
overseas, or with industrial or civil engineering, the particular

disciplines of physical energy or computing science appear totally

alien. Perhaps an explanation for this phenomenon lies in the

following:

10



(1) The traditional quantity surveyors training is
through apprenticeship and gives little appreciation
of, or respect for, the rigour of scientific method.
With the setting-up of a recruitment group (11) to
investigate recruitment to the profession and to
suggest means of improving both the number and
standard of trainees, it is'expected that future
quantity surveyors will be more ready and better able
to accept scientific rigour. Certainly the Brett-

Jones Report on education (12) concluded that -

"esolit will be a cardinal objective of educational

policy to encourage-and enable candidates to develop
an original analytical approcach to the solution of

problems and to improve the standard of their commun-

icative skills",.

(11) The transfer of information within the profession is

inadequate. The following have all made significant
contributions to the dissemination of information,
but much improvement is still needed to ease commun-

ication with and between the professions' grass

roots:

* the recently improved format for the Chartered
Quantity Surveyor

* the Building Cost Research Conference sponsored by
the Association of Heads of Departments of Survey-
ing in Polytechnics

* the O0S (Research and Development) Forums
* the decision by Building Cost Information Service

to set-up a computer data base as an aid to cost

planning and estimating

1.1.3 Summarising the context of the work

The quantity surveying preofession is clearly a self-organising

entity: a living bedy, actively monitoring and reacting to its
environment,

11



It is apparent also that this entity is in a state of evcl-
ution. The transformation is being accentuated in certain respects
because the structure and make-up of the profession is well suited
to cosmetic changes of the traditional quantity surveying function.
However, the professions failure to respond positively to other

factors suggests:

(i) that it is unaware such factors exist
(ii) that it does not wish to respond, or
(1ii) that it is incapable of response, °

Surely it is inconceivable that the quantity surveying pro-
fession should be ignorant of such colossal and widely publicised
issues, and in view of the ramifications, wholly irrational to

oppose them, Indeed, as Kaufmann states (13):

"The greatest evil of a civilisation lies in its refusal to
re-examine itself, to adapt itself to its own creations, to shake of
complacency and to steer itself along the path of adventure,
Threatened from without and even more from within, a rigid civil-
isation cannot resist, and worse still, it no longer has any reason

for existing®.

However, Jjust as it is disfunctional for an animal‘'s brain
to detect a certain foodstuff if its body cannot metabolise it,
so it 1s inadequate simply to inform a profession of an energy.
crisis or silicon revolution without providing the capacity for
action. Organisational changes are evolving and, encouragingly, a
call to develop the science of quantity surveying to provide a

sounder academic basis has already been made (14).

These factors, however, are more directly the concern of
the Institute, and the profession it represents. The indiv-
idual cost researcher must take as his mandate: ®"the provision
of a vehicle for rapid transformation of the profession once
the organisational changes commensurate with improved commun-

ication and an acceptance of scientific rigour, have permeated".



1.2 The Aims of the Research and the Research Method

The context of the work indicated clearly that strong external
pressures are being brought to bear upon the profession generally.
It further suggests that the internal fabric of the profession is
being re-shaped to accomodate these external factors. The utility
of this process will be influenced greatly .by the tools and tech-
niques then available. To re~use the analogy; 'a road is being
built to carry a particular pay-load, the researcher must ensure

that a suitable vehicle then exists to convey"it!.

This however does not yet sufficiently distinquish the problem,

and though consideration at this level is necessary, the principle
concern will be in recspect of the relationship between building cost
information and design decision-making. Again, the problem could be

further distinguish by considering it in even greater detail, but it
is apparent that the only full definition of this and of any other
problem is the solution of that problen.

For a stage in research as early as this, an expression of the
problem is required which does not place so much reliance upon its
own solution. A possible expression is indicated by Ackoff (15) in
hie consideration of the distinction between scientific and non-
scientific (or ‘common-sense') enquiry. He argues that the super-
jority and distinction of scientific enquiry dervies from the fact
that is is controlled. A process is controlled to the extent that
it is efficiently directed toward the attainment of desired objec- |
tives. It follows that initial research need not necessarily define

the problem fully, but can merely be directed toward some set of

goals, hypotheses, .or laws,

The question then arises of how such goals, hypotheses, or laws

might be formulated.

Research on directed thinking has evolved within two main trad-
jtions. One tradition has its roots 'in the Behaviourism of Watson
and Hu11.: that thinking is a completely objective system where the
emphasis is placed on trial-and-error with reward stamping in, or

reinforcing, the correct response; that thinking is a mechanical
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reinforcing, the correct response; that thinking is a mechanical

progression from one idea to another associated idea, the assoc-

iation having been formed by contiguity, similarity, etc.

The other main tradition has its roots in the Wurzburg School
(1901-13) and in Gestalt psychology. They suggest that chains of

associations are insufficient to explain problem solving, and
postulate instead that there are mechanisms in the brain for con-
verting sensory information into a model of the environment, and for

utilising this model in the solution of problems; modifying its own
internal structure by the transformation of the representational

system as a whole (16).

It is difficult to find crucial differences between the pred-

jctions which follow from the theoretical notions of either of these
two traditions, and this fact gives some explanation for the inabil-
ity of each to prove the other wrong. It further suggests that the
formulation of goals, hypotheses, or laws, might come as cqually

from the progressive gathering of facts, as from the sudden insight.

The most apparent distinction would seem to lie in the initi-

ation of a process which either aims to extract pattern from &

finite data set (the inductive methods), or which aims to refute a
given conjecture (the deductive methods). It 1is usual to call an
inference ‘inductive' if it pasces from a singular statement (sone-

times called a ‘'particular' statement), such as accounts of the

results of observations or experiments, to universal statements such
as hypotheses or theories. Such processes have also been coined the
‘bottom~-up' approach., Simon (17) has shown how it is possible to
define this process as a process for recording in parsimonious
fashion, sets of empirical data from which discovery proceeds
through retrospection (18). Popper (19), on the contrary, contends
that the ‘'principle' of induction (i.e. accepting the logic of
basing a universal statement on experience) is only sound 1f one
first accepts a principle of induction, and so on ad infinitum. In

short, that the principle of induction leads either:

(i) To an infinite regqression, or

(ii) To the doctrine of apriorism,
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He argques for the superiority of deductive logic and thereby
for the advantages of having unjustified (and unjustifiable)'antic-

ipations or 1insights at the commencement of research. A process

known also as the 'top-down' approach,

That both the alternative approaches can be, and have been,
exemplified with accounts of previous scientific discoveries,
suggests that certain conditions might favaur one above the other.
A scientist engaged in a piece of research in physics, for example,
can attack his problem straight away. He can go at once to the
heart of the matter: to the heart, that is, of an organised struc-
ture. Indeed he has to go directly to the problem, because the
structure has so many levels of existing doctrines making-up its
hierarchy. To proceed from the general to the specific in such an
environment would require many many speculations. Better in this
instance to consider and accumulate facts at the branches of the
hierarchy which can then feed into the next level up. Research in
subjects such as building economics, however, is not so conditiocned.
There 1is no generally accepted problem-situaticn, znd the system
hierarchy is yet to be defined beyond one or two levels. Given this
situation, knowledge should progress most rapidly through wholly
tentative solutions whose only control is criticism and the 'learn-
ing' gained through mistakes. This is how to become better
acquainted with the problem, and thereby better able to propose wore

mature solutions,
A top-down approach is indicated,

Before expounding the initial hypotheses, or aims, which led to
the research work here-in reported, a further note on the utility of
deductive reasoning is appropriate. In considering the ‘hypothetico-
deductive' scheme, Popper succeeds in isolating a fundmental miscon-
ception within science generally, this being arguably the most
significant attribute of deductive reasoning: the fact that there
is no criterion of truth (20). Succinctly, he elucidates the
dangers of adopting a doctrine in which truth is ever manifest., Of

adopting 'truth' as veiled perhaps, but which when revealed naked

before our eyes:
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(1) We have the power to see,

(1i) The power to distinguish it from falsehood, and
(iii) To know that it is the truth.

He goes on to suggest that this doctrine should therefore be
rejected, and instead that (21):

"eee all we can do it grope fo_r the truth even though it is
beyond our reach. We may admit that our groping is often
inspired, but we must be on our guard against the belief,
however deeply felt, that our inspiration carries any auth-
ority, divine or otherwise, If we thus admit that there is no
authority beyond the reach of criticism to be found within the
whole province of our knowledge, however fa? it may have
penetrated into the unknown, then we can retain, without

danger, the idea that truth is beyond human authority."™

It follows from this, that there can be no ultimate statements
in science; that there can be no statements in science which cannct
be tested, and therefore none which cannot in principle be refuted
by falsifying some of the conclusions which can be deduced from

them. This places great emphasis on the testing of hypotheses, and

can all be summed up by saying that the criterion of the scientific

status of a theory is its falsifiability, or refutability, or
testability. The scientific status of this thesis should therefore

be assessed on the rigour with which it attempts to refute or test

the hypotheses on which it is based,

In proposing the hypotheses and aims of the research it should
be noted that in such a problem environment as building economics,
the first moves are going to reveal many more problems than they
will solve (22). The initial hypotheses are going to change and
continually be refined as the research progresses. 1In this respect

the hypotheses presented here, at this early stage, are little more
than crude statements of intent, influential considerations, general

preconceptions and assumptions; but hypotheses none-the-less,

Hypotheses are nets: only he who casts will catch (23).
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3.

'To restate, the principle concern of this thesis 1is
with the relationship between building cost infor-
mation and design decision-making'. There 1is no
particular justification for this, simply that the
cost advice provided by traditional techniques has
been criticised by the full range of design pro-
fessions over a number of years, not least by quan-

tity surveyors themselves (24).

'*Any proposals should evolve from current practice'.
A classic failure in this respect was the 'Opera-
tional Bill' developed by the then Building Research
Station (25). 1In something of a one-man crusade,
Skoyles toured the country unceremoniously tearing

in half the Standard Method of Measurement, and
exalting the virtues of an operational fcrmat for
tender documents. But the Operational Bill repre-
sented such a radical divergence from current practice
that even the BRS was forced to concede a ‘half-way
house' (26). It may now be argued that certain
sections of SMM 6 are very much operaticnally orient-
ated, but i<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>