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FOREWORD

W—65 , Organization and Management of Construction , is a Working
Comisslon of the International Council for Building Research Studies
and Documentation (CIB). The Terms of Reference for this Comission
is: To develop effectiveness calculations and techniques for evalu-
ating singularly and collectively various organizational forms utilized
In the planning, architecture, engineering, construction , and owner-
ship stages for both conventional construction and for Industrialized
construction. The aim will be to provide tools which will enable
comparisons to be made between alternative organizational structures
and management doctrines in the enterprises responsible for each facet
of the building process.

One of the programs of the Comission is that of cooperative research
on an international scale. This report Is a result of a consortium of
researchers from Ireland , England , and Canada . Mr. 1. Boland of the
National Institute for Physical Planning and Construction Research in -

Dublin , Ireland served as the principal Investigator.

Additional copies of this publication can be obtained from the National
Technical Information Service , P. 0. Box 1553, Spring field, VA 22151 .
Information on CIB can be obtained by contacting Mr. J. R. Jdnssens ,
Secretary General CIB , Postbuss 20704, Weena 704, Rotterdam , Holland.
Information on the Other programs of W-65 can be obtained from either
Mr. Janssens or myself.

US Army Corps of Engineers
Construction Engineering Research Lab
P. 0. Box 4005 L. R. SHAFFER
Champaign , IL 61820 Coordinator, W-65

9 February 1979
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INTRODUCTION

The report that follows is the first from the “Ireland/United
Kingdom Research Consortium ’ . This Consortium was
initially set up at the third CIB W—65 meeting held in the
National Acadamy of Science , Washington D.C. on 1976
May 21 . At the first meeting of this research consortium
held in the Heriot—W ott University, Edinburgh on 1977
September 13 , it was agreed that its terms of reference be
based on deve loping the ideas expressed by the author in his
paper titled “Morphology of the Construction Industry ” which

was presented to the sevent h CIB Congress. This meeting also
decided that the aut hor would act as lead member .

The te rms of reference subsequently agreed by the group at Its
second m eeting hoki in UMIST , The University of Manchester ,
institute of Science and Technology on 1977 December 21 , read
as follows:

To develop a Morph ology of the Constructi on Industry to the extent of testing a profile of the
construc n u n  industry

The a”” will he to

‘lden r~fy funct,onal and performance requirements , firs tl y of the construction industry as an
entity and secondly of is individual elements , processes and conceptual linkages.

Use tire morp hological representation as a common denominator for in terirational comparison
of th~ cons trvc (‘on industry .

~ihr ’n ( f y and , where necessary, quan tify the resources and activities l,oth endogenous and
exogenous of the m orphological represen tation

The developed morphology of the industry wi/F be oriented towards use by research policy for,rr ula tors ,
educationalists , designers and constnjc tots. Ft will fulfil a normative and predictive function. F r will
enable the response of the construction industry to curren t and pred ictive demand to be assessed, It
will enable the efficienc y and the effectiveness of individual en tities to he assessed It will lend itself
to the testing of organisa tions for projec ts. It will enal,Ie the in fluence of ex ternal factors on the
industry to be assessed as well as facili tating the identification of retardanta to rationalisation 

—.. - 
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The approach adopted in th is report w as to view the sociocultural
realiri as an ensemble of Interrelated entities. Figure 1 is an attempt

at depicting diagrammatically a notional organizational perspective of
the sociocultursl realm . Here it will be observed that the entities

are portrayed as being related to each other by a causal network .

The network consists of nexue thot may  be conceived of as being

Cs sentially psychic communicative channels involving complex

information exchange processes.  ‘Vise information transmitted via

the network of most concern in this report can be categorized as
being:

• social

• economic

• technical

The construction industry is an entity in the ensemble of

sociocultural systems and it is itself composed of an ensemble of

interrelated entities . This report confines itself to identifying the

construction industry as an entity in the sociocultural realm and

thence developing a perspective of it by:—

• describing it in general ,

• developing of It a notional physical

structure and form ,

• Identifying the purpose for which it

and its com ponents entities exist ,

• describing parameters t ll3t may be

used to assess the deijree to which

it a n i  its component entities fulfil

their purpose ,

• identifying it and its component

entities resource requirenients and

the outputs expected of them ,
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• examining its ability to monitor and adopt
in response to internal and external
influences .

The method of working adopted by the research censo mtiu m n wa s that
the lead member prepared a discussion paper , a draft term of re lst-
ence, a draft timetable and a draft questionnaire . A meeting was
then convened in UMIST , the University of Manchester, Institute of
Science and Technology , Manchester , U.k. on 1977 December 21 at

which menmbers and guest members discussed in a searching amid
positive manlier all of the documents . Decisions were minuted a mid
all members committed themselves to respoiding to the quest ienli .
as revised by the meeting.

Following tho analysis of the questionnaire by the lead mem bem a
meeting was  convened in An b ras Forbartha , The Na t ional Institu
for Physical Planning and Construction Research , Dublin , Ire land on
1978 April 19 for time purpc se of establishing a consensus response
to the questionnaire. The questionnaire accompanied by the
Consensu s response wa s then dispatched to all CIB W -65 mis e m L,er s
for the purpose of obtaining an international reiponse to time ~uest ions
posed in the questionnaire .

A draft report incorporating the synthesised response to the
questionnaire by the CIII W-~65 members was  presented Lo the f i f th
CIII W— 6 5  meeting held in Technion , Israel Institute of Technology ,
Haifa , Israel on 1978 November 3. The author undertook in
accordance w ith  the wishes of this meeting to prepare a final draft
and forward i t  to Dr. L . R .  Sha ffer , Coordinator , CIII W-65 for
distribution to the Commission and for publication in NTIS , the
National Technical Information Service , Department of Gommer ’e .
United States of America .

The views and opinions expressed in the repei t are those of the
author who wa s influenced in his writ ing by the v iews ; am id opi mmi on : ;
of those reir’rre .l to in the acknowledgement O f l~~ by the w o r k s  of
these mentioned in the footnotes.

4
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C H A P T E R  I

THE CONSTRUCTION INDUSTRY - THE NEED FOR A PERSPECTIVE

Most construction industry research is predicated on the assu mption

that its research comniunity, Its c lient s and its constructed facil ity

designers and construction organizers know what the construction

industry is. It can even be argued t hat whatever successes h ave

been achieved by the construction industry have been derived front

the willingness of these peop le to defend this assumption .

However , li the construction industry is, or exists , then it is , or

yields , a classification . Whatever is assigned a place in this

classification is given some ontological status , and to have some

ontological status is to be an entity . Just as the construction

industry exists as a classification of entities , it is itself an entity

in a larger classification , a classification called tho “sociocuitural

realm ” .

Despite our acknowledgment of the existence of t he constr ict ion

industry , we are at pains te articulate its description. A dictionary

won ’t help very much in this regard . It will define separately the

words “construction ” and “industry ’ but will not define the entity

“construction industry ” .

In point of fact not only do we not have a generally icccptod

description of the construction Industry , but a lso svc do riot

of it .1 theo retical model or perspective . Yet a w e~ llh of resc ’ , r I r ’ I I

has been , and is being, corr dtm ct c l com scem ’nlmiij the r ’u i m rs t ruc t  ion

ln du st ry , and in the absence of both an exp licit dc Sen ption arid

5
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t l ico r, .’ t i cjl pc rsp ’ctive , this research can at best be categorized
a~ “piecemeal ” .

It would he pariilogicul to suggest that we can condui t research immt o ,
and deve lop logically systematic , deductive theor~o~ of , and
concorning , the construction industry in the absence of souse exp licit
or Implicit perspective , philosp h my or model inform ing our thinking.
Yet t h e  perspective of the construction industry inform ing our t im lir k:i rmg
is ordinarily not only implicit but if asked to describe it , we are at
pains to articulate an answer . Thi s being the case there is a need
to call on research for ass istance . Research , however , ope rate s ,
fronm an analytical point of view , at three distinguishable levels:

• Perspective , conceptual , model or
philosophy development research ,

• Logical systematic deductive theory
research,

• Empirical re~ r’ ,irc h

Regretfully research at time first level is largely neglected in Ihe cumm-
stnuction industry, and yet  it is the necessary ingred ient to inform our
approach at the laL~ r two 1e~ e hs .

As the construction industry as a system Is open internally, as well
as externa lly, the l,jc k~ of perspectives is everywhere manifes t  , It
is ma; h~~ t at the level of:

• Construction indu stny consideratlomi ,
w h ere a sociocultura l realm perspective
is needed to infor m ,

• Constrm.mciion immdir :rtny compo mi ‘ u t  ent ity
consj der,ut ion , where a commst nrm ci j our

Imidu stry perspective , cornpat lbh’ w ltl’m

6



the sociocultural realm perspective is

warranted ,

• Construction industry component entity

activity consideration , where perspectives

of the component entities , compatible wit h

the ccnstnuction industry perspective are

needed to Inforrim ,

• At successive subordinated levels , where

the perspective used to inform , needs to

be compatible with the perspectives at

the superior levels.

Reference to literature provides amp le evidence of the real need for

perspectives and also of the desire that effo rt be devoted to satisfy

this need . Consider for example the following extract s from the

repertoire , on a sectora l basis , of proceedings from the various

F symposia , congresses , seminars and colloquia held at various

national and international levels:

This re-definition of building research is chariic terized by two different attitudes . social

responsibility on the one hand. pcagmarism on the other. I am sugges ting that we make no compromise

in defining tire goats.- we should develop a normative model of the building industry of tomorro w that

best matches the needs of society 

“We should be less afraid to dream , to develop socially desirable goals for improving tire quality of our

buil t environmen t’~ A D .  Bernhart , U.S.A.
6th CIB Cormg ess
Budapest , 1974

tradi tional technological research methods are of litt le use when studying problems of the (o ral
enviro nment. What use is the favOured research met/red of cutting free one 1,0/ v detail to be able to
study it in peaceful isola tion, when the human enviroimmen t is charac terized exactly by its complex
interdependency of large num bers of fac tors?”

P H. Arctander , SBI , Denmark
6th CIB Congress
Budapest , 1974

“Improved planning and scienti fic and technical progress needs to be based on integrated measures covering
mire entire ‘science- technology-production ’ com plex

Long-Term Prospects and
Poi,c ,es in the Construction Sector
United Nations , New York , 1976

7
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Accepting that the proceedings frorim such g~thenings are the repository
of the “vertsteh e ms ” of pirticipants , one NiH observe on reading then ,
as evidenced by tire above abstracts , tii~~t there is a consensus

vvrtst ehen regarding the role ~f research at the level of perspective
develop m ent . Bor nhart expressly advocates the need to develop a

perspective of the Construction industs’y, where as Arc i,ander identities
tire need by pointing to the inj udiciousness of studying details of an

m’nsc ,’mmrh j le in isolation from its perspective . The United Nations

voices its coacern at the lack of a perspective or as i t  says a moans

of integrating ths entire “science—technology—production complex ” .
The concerts of tho United Nations might be better under-stood by

reflecting on the way in which research operates .
TABLE I

RESEARCH

STAGES

LEVELS 1 2 3

1 Philosophical Hypotheses Hypotheses Deduction
- pr oposal - testing

2 Theoretical Theory Technology Testi ng
Development Development

3 Empirical Data Analysis Deduction
Collec t ion

It hi:; been stated above Lim i t rese~mrc i m , ana lytically spi’ri~ iiig,
opirr mt i:s at thoe~’ :listinyuls imablc levels. Within each level ,
research takes place in a numt iber of s tages.  Tdble i outlines
st i c im a breakdown . When considering theoret i ca l  researc h

on the construction industry for example i t  will be observed
front Table 1 t h a t  it ta kes placc in lhm ree stages am id in practice
each stage ordinarily takes place independently of its

8
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precedin g stage , a nd , arguably, inform ed by di [ferem mt implicit ,
perhaps oven subconscious ca icepts of the conrstructiomi ii, iustry

There is thus a lack of imrtegrat ion between the individual stages

of th is level , which W dS referrc’i ‘.0 by ti re United Nations aimd Nhlicit
may be describ:’d as:

• Time sc im rimti l ic stage where academic and

other intersectoral institutes pco’,lii’:e

fundamental research ,

• The tec h n ological stage where either

these same , or niore usua lly, sectoral

research Institutes concern themselves

with the application of these fundamental

research result s and make their findings

known in the form of scientific and

technical reports or other documents ,

• Time testing stage where tire stage two

results are token by time laboratories of

the above or other sectoral research

institutes and tested .

On t h e  culmination of the final stage the findings are usually passed
on to the industry. Very often the la st stage is conducted by way of

a pilot study in t he industry by the stage two persominel and with less

favourable results.

This is so as the enterprise conducting the pilot study has ordinarily
to:

• simultaneously contend with two systems;

t re r’x I:;t h,tg and that which is undi.’r t i  :1

• adapt thin Innovation to prevailing

cir cmm nmst a nces or vice versa

9

_ _ _ _ _  . . . - ~~~~~



This division of h i t ’  -r ’:;t and the lack of ideal test condit ions is
apt to result in a - h i h : i t  Ion of t n penlorniance irsi meremmt In tire ti . , it y
Arguing, t i ieme ~an:’ , t imat t h i ’ m ’o is a l,iei , of integration in the three
st ,  i m j es ci 1ev , ‘I two is mm i r ’ mi ’ l y ut it imrmj the prevaliir,.1 comrdit iun . ‘fire
‘ibsc’nce of a pci spect i e r r , however , is ,ilmr most m m i  absolute gua rd m mte i’
again st ef fect ive integrat ion ever beinig achieved .

* 

A~ oxOrnj natj,, n ci lnIt’’ r :;eetori-rl h i t i .’ ra tur s ’  a ill equally reveal a desi, e
for p -is ~‘‘c t ive or nmode l deve lu pmmm em it . Consider for instance thin
following i’Xi rac ts-

‘ ‘I ’Vlreri m,re,r are trying Ii ’ i i i ,  /ersia i , , f  .1 coarplex p r im  err or cy c t e rmr  they
do so Iry tee/i ~rg ,i i i , , , ,  /i” Wi t/ ro u t  rirodels , m ’~ , ’i  r or rm ’j ’ i ,e , I

there is no imriilerstanr./irrq - ‘

Deutrch K W
“Mechanisnr , Teleology and Mind”
Phi losophy & Phenomenoloqical R,’svarch
Vol 12 , t951 1952

“This brings up the qu estion of the role of theoretical frameworks orperspee nives in structririirg
scientific investigation - in selecting our assumptions, metaphors, analogies, arr d models, and he,’,, ,.
pre forming our ol,servations api /how we concep tualize tlreerr I believe that we show little ia,rh
in the principles suggested by our own sociology 01 A rrowledgr’ and de eirip/r ,rsrze the role of general
theoretical frameworks or ’ nmodels ” Buckle y W

“Soc’ot’’c v arid Modern Systems Theo r-,

Pre,rtrce Hall usc  - t96 1

In considering time possible advs ’ i  se e f fe c ts  of i —e m phasi s ing the

role of perspectives , ref lect  ott t i m e  possible ehb i ’c t ~ 01 w hat  i lv i iiy

a perspective ntigl,t m nr:.in t 1 P m  lev i i f  intera, - t i ’ .in h .’ ,’tweet , time

constructh, n lnchuutr ’ and I ts  environment . riqure 2 att ’ : : i i ts  te

illu .~trate such m m , e f fect  , I her :, by ,iiiirp tinp , with modil i( ’at in ,

princ iples rheveleped by M lruyal::l1 , 
I are shown in fluences irs u n t i l

h irc ’ r t io t rS I.i’ ’t’ .’ e m , ar t .i’,r,’e d thi ,ir, ’ti ,~,r I pi’rspi ’ct.ive of t ire

.‘um mstruct it .smi l i id u : t r y  ,rri, h t ime pi.’ r f o mi mma rr c t :  of t ime i,’o rist nmct iois itHh ;,t , ~
In situ r t lo rms w h ‘ r e  t ime si,~e of iii flur;rnce in uric dj rm r, .’ t imnn i ma s i t t

ef fe ct upon ft ;;ize m f  inf luence in tire m t her hire , t i ’ , ; , arid i s In

turn ,r f lt ,’ - t ed my t t  , t in /n th r’re is tm mut irru l causat i i’ ,u - \ m i w ~ ~~~~

use’l ii: this i l i , iq rr nm t nt  lnihic,ite t im , : i ir i’c tu’n of t rntl uerncs ’ , and Lit ,’

i.&,’u,,r ,r,., Maqo ’nh , r~, Secon,i ‘ iip’nhlrct D.v,.,’’,’n A ’ r , i ’ l , I y ’ nq 0 ” . C,,usai P ,o ,esses

A,n eix, n Sr ,. ’,,. ‘ 1  - ‘ C i  ,,~
, r64 rig
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symbols “s ’ and “o ” are used to dem ote “sinmilar effect” ~rtd
“opposite effect ” respective ly. For exanmp le , the “s ’ between C
and 1) indicates that an increase in techn ical possibilities results
in an increase in t he rate of rationalization of the construction
Industry , and thiat a decrease in tec h nical possibilities results in
a decrease In the rate of rationa lization of line construct ion industry .
On the other hand , the “o ” between F, and F denotes that an increase
in productivity results in a decrease in realization durat ions and/or
costs, and equa lly that a decrease in productivity results in an
increase in realization durati j ns and/or costs. Also in this diagram
the inf luences are looped, indicatIng that the influence of an element
return s to itself t hrough other elements.

Thus , using this diagram we may examine the mutual casua l
relationships between a theoretical perspective of the construction
industry ~nd t he performance of the construction industry . We

observe t h ma t the very exist’  nce of a theoretical perspective would
result in a greater degree of esoteric research , am id this iii turin
would cause an increase in the illuminationn of technical possibiliiim ’s .
The increase in tine technical possibilities would tend to Increase
the rate of rationalization of the construction industry by way of
increasing the rate of rationalization of one , two or all of time
following:

• rationalization of Organization m d
Management of Construction (OMC).
Fly this is meant inuproved organization
of the planning, manufacturing and

rissen~bly processes , fore syst ’ u i in t iv
use of electronic data procoss- i mm q and

so on ,

12
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• r,mtiunalization of work processes. By

this is m eant tine mm mec i iar i isati on of wor k

processes arim e ruabl e to nmec hmarml zati on

* arid the subsequent auto m ation of t im ese

mechanized work processes ,

• rationalization of conslruction elements

by way of irncrcaslng tine sisare of

prefabricated part s in constructed

facilities.

Increased rationalization of tine construction industry would tend tn

resu lt in its Increased productivity and this , in turnn , would result

in decreased constructed facility realization cost s m d  or durations .

The reduction in constructed facilit y rea lization costs m i d  or

duration s would result in increased constr uct ii’;, industry peri i ) I  , ; m , u lmc ’~ -

Increased construction industry performance in t h e  way described

wou ld tend to cause an increase ill time positive intensity of the

constru ction im,du stry, cmi vi, ‘s nnment inmter actln ,n w i n i c  t I w a~, I l  re suit

in a greater r e h i , , m ’ r ’ i  i t  of t ime t [ ’ ’ ’i iii’t ic,,i ii ’ i ; ; 1 , ’ - i ’ t i ’:i’ , i , n d Li ii; ; , iti

turin, wou ld lurt i, i’r  i t , ,  t e a s e  ihn’ m fi ’ i,rr’ ,’ ci ‘‘sot - n c  , m  s’ mr In ,

so on.

‘l’hu s , we observe t i, it ‘mcl i  eler,i~ nrt shown in I i’ fn ,iri r ,rm m i s  in

influence on the other i - I ‘ ‘ n ’ -  ,t ‘; nit , ‘rr dire’ - t i ,’ i  ‘n indir ’ -c m ly , nei l

t hat each element In fluences it n m  ‘ I f  t fir m ru ’ ’,h - ‘t ‘ - - i  m ’h i ’ , , i i ’ mi t  s , It me it

a lso be emp inasise mi t a t  t H u  is no i n im ’ r , i rm .’i,i,- ,i l L i ;  ii i, i i i rey  In,

any o f the rn e l ’ ’  1,1 - . lim it I’~ a - H , t  is  mr’,rn it by met ,i~~l eas inuil

r ( ’ l . i t i m u P M i j n i ; , a commn: ’ ’1 t t ir it i l  of v.1 i - T i C ’  imiip&’nl , i l C ( ’  h i t ’  iH i i i  i i !

r~ c m use w ithin it is t im e reason of evolution m ,~ t i , ’ ,‘i n r is ,  r e & ’t lnt m

i n u h i - ; t r y ,  o f i ts componcrmt ‘u f it i, :; .,, ,i i  i t  t im e  sue- c ’  .‘. - - i i i m i  of their

su borihin.it ’’ i component S

13



i t  wil l  T i ’  - smhsi’ r’.’mn d frunrr t is iIi~rgrani , however , in; t hm. mt  if there

is t o  de’s - r l p t i ’ i i and t ’ ; ’ ’ i i r m - t i , - , ,l  im ’ ,s i , ’ ’rti’ . - ’ ’ of t he cotnst nu , - t i o m i

in’h ;ust ry , esoteric r o s s - m n -h ‘r ivet w r y  up “piecomeul  r c s m- ,irn h” and

wf , , , t  ie’.’e lnps f ro mn t im a t Is uncoordinated or ranmdo,n prog ress *

Cone’ ‘rs rm ly Ii iv - - I IOVC ,i r uler, miiy I <‘ ;- r ’ ~’te d sic scriptioti ,mr id

tiret i’  h eal pot spoctivo of t ime curl structiomi i , i j~ ; n t  my , pin ‘conical

research gives iv n y  to i:siiti.’nic tyi”  research . As the develop m en t

of a i’ ’scr i~ - l i i ’ ; ,  med p . rspei ’t iv,’ o f the construction industry is in

fact u 
~
‘ mr s-J ig s , , one can s- iy  ‘ii it , In the word s of Kulnn :2

“Acquisition of a paradigm and of tIr e nrore esoteric type of research i t  perm its is a sign of maturrty
urn the development of airy given s, ,eni n,f ,, field”

Thus it bc- com m ’s apparorit t in-i t t i me innmediate benef i ts of having a

theoret ic- i l  perspective and description of the construction industry

a t m -  that they would:

• t” ‘r unt a synthetic rimeans of ana lysis in ~i

‘ it ~~dt iOfl wh i - r i ’  piecemeal analysis ns not

realistic due to tb,c’ intricate inter— - :

rr’ la t im .im ~shlps of r’ , it i t ies or - i i : i im , - , ~m i ’ i i t s

F mat ‘m ul t i ’  it is’ Ii’ - m t  ed out o f context  of

ii’’ w helm’ ,

• provide a ‘Ho rns of rd i t ing On—going

research and ils i ’u sslon on the constru -lion

Indu a ry med i t s  (1(1 ninpI m ont cntitir’ s Ic i

common r i- i:’ “~t iI 7.1 ble ‘‘i i’ rm’nce ,

ii

“ uS,, ti,,,0 ,,. S - Ike Sr ~,,,- r u ,, of S(’e”t ,trc ii,u,,m,,r ,.,n, Foun,k~ ,n.,t rn rn,. , i,, ,,
5, .,, - Voi,~ei. a fun, I t he Us ” so ’s i ry Of CPn ,.aq,- I’,,’., (Ih ,caqn n;i,c , - i%’~ p t

14
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• servo as a conmnion relerensce fra m ewor k

upon which future researcin and discussio mn

can be based ,

• serve as an initial condition from wh ich as

we advance in know ledge tire theoretical

perspective and description will evolve to

greater degrees of refine,nent ,

• enable the construction industry to be

viewed in terms of Informatiomn and

cornrmiu niication networks linking basic

component entities

• provide a more informed view of the

conmstructi onm Industry,

• be a sign of nr,aturity In constructiom i

inmdust ry research , .

15

‘. - - - ‘

~

,, ‘. . ‘~~~~~~~~~~~~~~~~~~~



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

I

CHAPTER II

THE CONSTRUCTION INDUSTRY - A DESCRIPTION

It is ir, ;;’ i r t -m n t  t i  rumcr,ni,i’n that cont mmt nmpor ,mi’y researchers a t e  finidini,

it in tc re. i s n nm; ly  dlIilcult tin c o mmm t ’ , e ’ i iemm d scientihic developmiscmil as a

i ruce,ss nil accretion . ‘i s ’y are boconning over more aw ,m m a of t ime

injudiclou sor ts of persistently seeking permanent contribcmtlon s of

older prolessioris , older systenns arid older teclrnl,lues to present

vantage . Instead they are beginning to illustrote the historical

integrity of these older things to their own time * They are in effect

regarding history as more titan a repository of anecdote or chronology ,

they are also using it as a basis Icr establisining time philosophies ,
perspectives or . -o ,inlstions that influenced recorded i’~’e ,its . Kuhn 3

elucidates this by saying:

“/nistCir, ers of science h-r im e l,egu r~ to ask - for ex anryrle, not about nhe relation of Galileo ’s views to
ttnosp of nrro,lerrr science, In,, t r,i mfri ’r ni’, m u m  tIre rel,ntionship bet eileen Iris ‘scm and 1/ ,1mm- of his gn ’oi i/ i ,

p his r, ’a, -I,i ’rs con terrmpc rarmes , urn! imnnenfiate sn,ci , essors in tIre sc-ie, ,ces / mi r t fn e m’ ,nm u,e they
im’ Si .ct upon studying the opinions of that gron,p and r,ther similar ones from flip viewpoint iisuiilIy
very nl,ffyrent from rh,nt of nnoilem science - that give, those opinions the maui’s,,,,, internal coheremn, -e
ann the i -losest possible fit to nmirr,re Seen th,o,,gh tine worm s tirat resu lt . won/ni per/ n, rpi hos t rr nvn rfn/mfmn ’u/
in the ,vr’, rings of A/exa,,rhre Koyi-c~, st-ie,tce ,loes rnpr seers , altogether’ rIme mm ,’ ,,- enterprise as the one
disciussenl Is’ writers inn the older historiographic tradition”.

The significance of st ,ntincj this concept at this poinnt is to emphasise

t i,at the riesc ripti ulmi arid V’ r ’spc ’ctfv i’  of t h~e construction industry

develc ipm’ i .i in t he mnm isu ing pages a,’ ’ to be judged a g n i n st current

1irm- ’v ;u ihiny conditions. When the c,ir,,ijtjon s change , so too m ust

descriptions arid pr’ rnpect ives , As an m-x amp le of t his , cot ns ider

i m ow marl ’ S pi’rl; I’ct ivo of tine world ia s chatisj eii over the y ear s  *

131

nn,,d p It
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‘f l ue first perspective of time world s v , m s produced by t l i m ’  Creek

exp lorer i- Ierodotus , reportedly in the year 450 B.C.  and is

reproduced here as Figure 3 by court esy of John ftii’tholon,ew &

Son l,td .~~ W im ile the app lication of this perspective to prese m mt

vantage is of dubIous ,, ‘ i m e lm t , it i,ad historical integrity to the

c n n -tb sciences , to co ,nrtmerce anmd to exploration in i ts owr , time *

Is second poinmt of sig mm il ica nsee to be made regarding world

perspectives , is t hat  tI~cir evolution was  not t hrough t Ine initial 3
condition t hat resulted in tineir first being, but rat her in, the

subsequent mutual causal processes that annp lified tb,is Initial

condition, built deviations fro m it and diverged fro m it * The

world’ s perspectives evolved as a result of such feedbacks

obtained front explorations and scientific discovery rather than

the initia l condition .

Maruyoma exe nplis ies lid;; principle of deviation — amp lifying

m utual causal processes by describing the developme,nt of a city

in an agricultural plain :

“At the beginning, a barge plaint us entirely homogeneous as to irs l ro t e,n tmal i ty  for agric,,Itunre. By sonnro
chance an ambitious farmer opens a farm-n at a spot on it. This is the initial kick. Several farnnens follow
the ex ample and several farms are establislneil . One of the farmers opens a toot shop, Then this tool
s/top becom es a meet r ’ng place of farm ers, A food stand is es tablished nmex ( t o  tine fool s/s op, Gradually
a village gro ws. The village facilitates tine marketimng of the agnncultniraf products, amnd nnore far,nns
flourish around the village. Increased ageicu,ltm,i-al activity necessi rat em deve / opmnmenr t of mnd nus tr y
in tine village and fine village gro ws into a ci ty

‘‘Tire mm ret of the growth of the c ’ty ns in the process urf dev uafu omn-am nm~nlufymrr g nnmurtum ,nl positive
fp erll ,an - A rne t work s rather tI m,, ,, nn tire mrrai,5 comndirnrr,n m r  in the mm ,, t m ,,l A i m  A This / irom’rms . rrtlrer m/,,, ,r
tine m i  tm ,rI co,,ihitio,r , his qonerateul I/me m . oinr ~rbexl y strnrc tn,r ed cuty ’’.

‘ 4 1

Am i ,, ,  01 Ui sv,rur ’,m, -
- Arr i us anus, . ,luin’np’ Socks Lnmnrinn

Ma,uy aim ,, Masuwok , “Ihp Sr-cimn, 1 CyI ’ e’ npr,tt Oevuat ron A i,,i , i , i y , , , q Munwnu C,,uiwi C,i ,nprm ,,c
Anne,,, in Sm’ ,vf l r ,m n St i 1963 1 ,r,, t66
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In app lyin g this reasoniog to t i me censtn;utic’n industry ,nn,,n catn only

but conclude that should a historian try to ‘.- s t  .ibl is lm w h en precisely

the construction inmdustry came into hieing he will fail. One cant ,

however , in gen eral terems establ i sh ;  thin initial coniit ic’mi or in itial

kick of time con;.;tructien indu sti y *

Early mali knew only hi~ immediate turrou ,mdi imgs — t ime rivers for

fishing , tine forests [or hunting, water springs for potable water .

Ills home was a primitive shelter , ordinarily se lf provided and of a

temporary nature in keeping wit h his nomadic life style . lie was

also embued with a sp irit of adventure yielding him an ever-

expanding environment . By the year 10 , 000 B.C.  it is claimed 6

that m a n  had discovered the secret s of cultivating crops and of

domesticating animals. It Is io .dcai to deduce that such discoveries

mar ked the development of perrnianerm t farming sett lements and the

begInnin g of the agricultura l industry .

The cultivation of crops and t hr’ domesticating of animals gave rise

to a need for tciil~ and equipment . In the satisfying of this need

was born the manufacturing industry . The replacc;n;ent of the

nomadic hunting com m unities with oermanent farming n;i’tt len ients

amp lified t he need for the provision of durable shelters and

transportation networks.  In t i e  satisfying of this ne,.”ni was  born

the construction, industry.

Tine mental imarje thus [mr developed , depicts t i i r e m - ii cii, str ies each

havini, mute-i l rel,mtiomi ships wi t h t ue ntlner * ‘or ex ,n ep Ic , the

,irjricultura 1 i ,mm i i in ;t ry reqiilr s tOl.)I S ~ind ecbuip,,i(’mit ire ms the

SI

-- A I r ,, ,  o i 0 n i ,w v , v ’ . A ’ni u, ‘‘ ‘ - m ‘ i i uu ’ ’ m p ,  Book s Lon,In,rn , P 8

19



— - _
~~~~

_
~~~_ ‘-~~-

_
~~~~r-w_ —~~‘~~~~~~~ -~~~~~ - — ---— -—— ‘

~~~~~~
-. 

~~
- - -

n,manu iacturi nmy industry and coni :;tr uct mmd facilities fromm i t i e

construction industry in m r- l e n to progress. Tine construction
inidusti’y w h ich dr Sm_ t o g  its time- to producin g eon st n m eted
facilities nm’ i” is

• t i me prodmic’r of ti;’. agricultur-s I industry

to sustain itsol i

• t he tools , plai t arid equipment fronm t i e

nnanci[acturinr,j inm dustry to facilitate it

in producing its constructed facilities

• orders for its products lion, both of the

other industries m t  order to rem,nain

viable . Without placing orders the

other inm du s t m ’ios would diminish, .

Equally the mn ma nmufocturi r iq industry cv~;ic h is prodeminamitly

manu facturing mAcmit , tools am ;d ecuipnnent needs:—

• the produce of t i re ,m’ ;ric ;mlturci indc isti-y

to sustain itself,

• co imsti ’ucted [aciliLim. s from tine construction

i nmni - . i v t m - 7’ inn order to iacilit,’nte its manufactu ncn

• ordorn’ for its products from bot h of time other

industries in order t ’n m remain viable . Time

et he r  Industries without placing orders

would di,,minl: i m arid Ie ,iib to a reqros slon of

the iievelopmneimt depicted *

It goes without s , lym,ig l I m i t  e,mmn - l ,  irndu st ry is a con au,i, ’n (Ii i ts  OWn i

prcur l imct s . h)evmn loping tine pr ogres maui, f c mrt l , m ‘I Wt ’  ro ll n ’ , I l i n t  liii’

mmm a u~ufacturing in dustry also ,ieeds supplies of r i’s- ea t ’ - ,  i , m ls  inn ord, -r
to proml uc rn , t his is ,i n eed that m - i v e .’i ri ;’’  to a mew in , im ;n ’ t t  y — t i le

,,m imu inmj Indu ;;tn * T h us  t im, ’ prmiq rm’ss ion develops vu lou lit Ive ly

i,rocm ij im sari ’ s comm sciou S re spe rm se to tine demand 1 m b  c’ ‘r ta inn life

20
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forces whnere hue establisi,es “initial kicks ” to sat isfy i mnmm m , i mie m u t

needs arid th en the s ubseqm mm ; m it deviatio n — c i i mp lilyincj inmutual causal

— 
processes , cause the established enmtit ies to continuously evolve
to ever greater degrees ci’ m ’of inem,mont until perhaps t iney are su t l r’ r—

seded . Wit inin tinis progression it becomes apnaremnt mat there Is

a need for co—ordination , for example , time constructed i,mci l ity

support system s are to tine mmmutua i benefit of all industries — of

- .
- society, in fact . Out of the satisfying of this need for co-

ordination is born time institution we call governn,ncnt * The s at isfy imm i;

of other needs gave rise to a nnumber of other service organization s

and industries co.nirm g into being . All these service organizations

and industries are sociocultural systems and are related to eacii

at,iin’r .

The above mim’nu l . ’ -j ue  of progressive deductive rea soning leads us to

a stage of b’n’ im ,t able to portray in rigure 1 a notional organ ization al

perspective of t he soc lcscnjltura i realm. The porspecti’~’e Is not

intended to be definitive regardin g thie nuniber and typm n’ of socie-

cultura l systems in the fornn of service organ i, itions and in-ic st rie~ *

For example , the entity services is deemed to include sucin

institutions as educational , nAitary , religious , medical and so on.

Equally, under the heading other Industries are deemed to be

incl’. ided those industries not separately shown , bnmt whic h nnay

exist in pa rticular economies such as forest ry, fishing and so on.

The perspective nnay ,mlso be exp Immdi- ’i to immc lude ot i mr ’ r  iium,’mmi

organizational groupings such as: — social n n no v enmm ’ m~t Ii , cr ir ’ ; i m m , m I

and delinquent movemem ;ts , ideational iii,;’ ’,- tm- i n  , n no v ’ ’ ; ; ’ - i i t s  and

— so on . The l’i~j m , re is sufficient , m,owevn ‘r , t m n con yr y ‘n ti, “ m m  m ’t i cal

perspective of the u t  ; el z,it ion,m I ot cm -t  . , r m ’ of t u e  sn ‘,‘i ’ ’ ’ ;nj ltur -n 1

realm . ‘t ’f t i,ini t his realm e ,mei m s m’s c’ h nss—mm ltuir,i I sys te m i i i’  ‘ ,‘rte d “mm

l i m ing nitntion,’m lly ins,, i m i , i t ’ ’ ’ i  mi  ‘1 i n s t Unit  - H u l l 1  t m ’s  -o lx.um m ;m hary

_ _ _ _ _ _
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between It arid its onmvironn ment. Tine reason for timi s notional

invaginnation is to convey the concept of wholeness and is in no

way to be regarded as implying tine entity is itself a closed systen , .

On t ime con trary each en tity Is arm open system and acted upon botim

w ithout ansi within, respectively by a constellation of c’xog ’n’ rmous

arid enmdogonous foi’ces .

In this t’oport the approach taken is Lo treat of sociocultura l

systenms as adoptive s y s t e m s .  This is generally at v,”iance wit ln

traditional approac hes wbiich base their treatment of sociocultural

systems on either a mechanical model on’ an organic model or a

combination of the two . However to base one ’ s treat m ent of a

sociocultural system on a mech anical model is tantamount to
suggn,:tU~g t hat the interrelationships between the connponent

entities of socioculturrnl syste m s are narrowly restricted witin few

degrees of freedo mnn and are a function primarily of spatia l atid

tempora l consjdom-atjon s arid the transnnisslotn of en ergy from one
‘ cormiponent entity to another. In short one could say that to regard

a sociocultura l system as a mnnochranlca l system is to regard it as

having a rigid structure .

Equally sociocultural system s cannot be suitably at mc m lysed when

treated as organic or organismic syst et mn s because to do so is I-..’
regard them as behaving as organisms . This is tantanrno unt to

sayirrg that sociocultural systc ’ mnts Like organic systernm s :

A • canmn,ot c ln~nnym ; their structure and for mm m

beyond very narrow limit s and rem ain
vi,’rble ,

• are compose d of entit ims s w h ich o re

re lated to one another by means of complex

p bmy si o—c hoem lca l m~m m m ’ r y y  interchanges.

22
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The third approach currently in vogue is to establish a thmeoret ical

framework based on merging the m echanica l and organic models.

Such an approach results in a theoretical framework which in the

word s of Buckley 7

- is not only questnonable nm vnew of their many poi,nts of incompatibili ty lou t retrograde in vmew
- . of modem advances in socuology. Tl,ese advances shou ld inane alerted nms to the possihilnty that the

soi’u Ocu,ltujra/ level of systems us s tn- uuc turally aind dynranmical ly u,niqua.’ and trot funnda~ric n tall y conn1n,,,al,lp
to these uniter tysres of symtenns , despite so,ne p oiurt of Siirni/ariny

By adopting the adoptive approach provision is made to hmave regard

to the sociocultural systems characteristic of change or elaboration

of its structure and fomm from time to time or even continuously

whilst remaining viable in response to internal or external influences.

Equa lly it is an approach that identifies the interrelationships between

Lv ,’o or more suc h systems and between the component enti t ies of

such systems as being prinrani ly psychic , involving comnp lex

communicative processes of social, economic and technical

information exchange. l ’ ij u re  I is an attempt at conveying this

notion of interact n a between soclocultunal systems by showing

nexus from each individual entity in the soclocuitural realnn to all

other entit les.

In looking at the construction industry as an entity in this large

classif ication called the ‘ sociocu ltural realm ’ it is important to

regard it as being a complex , open , structure - elaborat ing * or

rmegentropic system , composed of interrelated entities , a ll of which

are rela ied directly or inmdirect ly by a causa l network. The

construction industry as a sociocultura l system , is open internally

as well as externally , which means that the interchanges anmongst

its con;,tituent entit ies may result in significant changes in the

nature of these ent i tnes themselv es and the unorqanised aggregat ion

of thosr’ c h a m i m n e s  may signif icant ly change the total  system .
t im

Buck ley , W al t er , “ So,, no i oqy and Modern Sys t ems Them,,5 ”, F nnniewooil Ch In,, Now ,te’ ,ey,

P,en nnce Hail ht t t6 i l  p 7

* Os the e m ,  “ ,p ,ucrur e ,I,t rot ari ng ’ ‘, me lo n that hp cv,,,,,, nP%t,,nmi, ,O env,,o, nm en m , , i m f l nruus , mr f l ,  l’s
- io,- re,%, flq ,r efl n,mr tr v Ir , i a m ,o, a ‘ o n  or ch,nqi nq ,t s S t r m , r r u ,  p ,,n ,I in,ioi fl ,o way fl, .mn ,e,,, i n c r , , , , ,
,e est ni,l, ,hmon n un ,, inurt h,, or tf l un ,, ’ ,- , , , , , ,, i , ’ ,  lo ver
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nmn, n m n nm , n S im m i l ,m , f r i  m h - ut  juu ,’,t,l m m i i i  in the s mumn i’t , - um l t n u r , i h  m ,  , , h i , m  , l u ’

un l W m r m i ,O  , ,iIIo’,r~lniI J in t e - r mu,n l , m u n ’ d i , n t  morn i ,r_ ’ tw , - u ’ n i  liii.’ r’ , r n m i t ’ ’  m u m  m l

i - u m t t t u - s  m a l  the m - ’ i iei i t m m u t l m n ’ l l  u m n u i m t s i n y ,  c o ns i s t  m ’ s s i - n t i a i iy n i l  un Is

h .mc - tw ’ - ,  n tines ”- inndnv idua i ent i t i ’ ~;m . These mmexus , ,il;m m m , ar e

prln i , u l  ily pcy , ; b i ur  mirld mn -A ve  eo;m i t .m lm ’x commuruic -ni  us ,’  , ; i t m m ’ m n m p t  10; ’

‘ - --s- i m , m i i  ,e t - m m s ’ n ’ : - - ,m , s , Thcse u m u i ’ m , n n ,it ion e n-n i - h i m ,, i’ p r i m ,  .
~‘ s m ’ - m i

on son ’ - 
~- 1 n - , ; i’.n,i I i n . ; - m m , ‘ i i ,  I th aw . l’he com et r uct on mind ‘ nu l l  ‘p

mis , ’ , ‘ I course , m i t i - m t , i m n S  ~‘ ‘ m ’ -  n n m ’  my rn terc f nam , m m ’ s .  T: io S r t u , u t m  mm

t i m ’  n -  lung- , is t lu at t h i n ’  c m , i m s l m u c t i u n n  industry is pant of Line Soc Ic-

c - m it ‘ m i - i l  rn’ma i m ; m , ‘ihe euro iocm , l t u ,  -m l  , r ,m 1 m m is corn posed nil a mnumber

individual en t i t ie s  w h ic h  cam i be described as socioc u m ib ’ ,imal : ‘ys t ’

and mi m i ’  recoqnm ns ,nb le as arm inndu ;;try or as a service mm ~
- n , i m i l s . ’ n t  m l , .  m m i i

e n t i t i e s  in, t ime IlOcmi mi - i l ’ m im c i r e , m I s m  n , ,  related to n ’ ,n m ’h  - m t i~
,
~ imy  t

causal n c - t w o ,  I’

Equally all lii,’ individual “n ’mt In it ’s c o n s t it u t i n i  , an nnm .h’ni t ry e r a

s e , ’ ,’ l r .,’u -  otgan i is ,.ntion a m ’ ’  f b i -  ; i ism .’ i ’ jm ; s  l o w e m — ; ’ r , i l r ’  cnn s mi L not d u n a t em h

‘ c m ’ ,’,, ‘ m l t i m n , i l  S >’ ; ; t m ’ i l l S .  I ;nm ,nh en t i t y  in the ; i I ’ c m i , h i : i , i i ’  l ;‘)c’hOn . - : h t ’  n i

: ;y . ; tn ’ ~ i,  is , t ’ I , m t u  I n , ,  t l m n -  of m u m  by a ,‘ , n m m m c n b  mm ti’m m ’ m k  S n ’ i i , i n b  to t i m , mt

~ C l t - i i l m l i i  , in time socm m .,c m u t t u r ,n I in

An m mmi portant char acter 1st he of these ca im sa I net WOl Is  is t Ii,,t

f a c h t m t , m t , -  t ,~,
: r i i m , m , b; cont ro l  - Th i g t, ’ r’ r i im ,mci; n —on m , m ’ l  m i l , m w n ;  l a t h c - i t

t u i t ion ,‘mn n d s c ’ i f — m i m , m ’ c t i o n . T his s e l f — , -  m m ; l a t n o r i  , i ;m, i  ‘ m m - i ’ —  lm re ’  I , m m t i

many n,,,’r ni f n ’ s t  it ‘ mi- i t  mi the ‘-u v ’ ; t u ’ ,,, ’ mm ,‘ i lbn ic tmun , m h c ha im i m id  1 mm ; e n ; ’  I ’ ’

— 
‘ ; i - m  m m .m;; ml cu’n m m r i u h i m , m n  oh ,uum\ ’ , ’ ,’ ,OI or v i , n b i i i t ~ ’ ,

t i j m e n - 1  is an at tent pt m m  l i - c c , , , , , -  th is  n , n ,uk n ’ — , , t ’  t n t  m l , n - ; m m i m - n u n c ’ m h h , n  1

m , - , n l mnn , i m m u w m , i  , i t  In ’ ; am c l ,n ; ; m m i f n i ” , m b u , m ; i  of i t i d r r s I u ,n - m~ m d l;i’r’j , u’

m m ; , ,  n’ , mt ions , ‘s - bin - - u , ’  ,‘n Ii i i , ,— m im I ‘ 1 , 1 1 ,  ‘ m l  a nd s,” m ’,’ m m ’ , -  on I nn ) I sat m mm c u

t I m e  m’ t - n m ; m m i t u , ’ , m i i m n n  mi ne ii, , l n l o r i m , n n m ’ , m m l  ,m t ’ n t n ’ ’ m , n t  n o rm , I n i ’ m ’ n l I ~’ , i ’m I ,
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industry or service omgu nisat io ni is itself a classif icat ion of m ’ - , m t i t  m ’ s

t h a t  are themselves in unorganised aggregation . The sam e app l ies

at each successively subordinated level where a number of ent i t ies

inn unorganised aggregation constitute a com plex , open , structure-

elaborating or nouje nmrop ic system .

The energy flow upon wimi c h ti me im’mfonmniation tr a ns nm mssi ni ru within those

systems or betw c ’e m m each sy ste ’mnm arid its environ m ent dc-pend s is

completely subordinate to the actual form of the infomnation. The

actual form of the innfor mnat ion , whether it be in writ ten symbols , coded

sounds or other form , becomes dynamically related to the ent i ty or

entit ies with which It seeks communication only when It matches or

corresponds in some Import a nt way with the receiving entities ’ under-

standing of the information. In this way, minute quantities of

structured energy from on-a component entity is capable of selectively

triggering off a large quantity of activity or behaviour in the receiving

component entity or entities and iii so doing overcomes limitations of

tennpora l and spatial proximity. This Is the case whether the entity to

entity communication occurs betweeni the system and its environn,emit

or with , in the system at any of the fo llowing levels:

• sociocu ltura l realm level ,

• sociocultural system level,

• successive subordinated levels.

This may be exemp lified by considering within the construct ion

industry a relationship between Research and Development InstItutions

and Professional Practit ioner Orgonisations , where , for examp le , the

information t ransmit ted is to advise on the benefits of designing con-

structed facilit ies in accordance with a sy’O c of dimension na l

coordination,. The infonnation transmitted is going to rema lmn as raw

material  or erir’ I ,‘1m un less or until the professional practit ioner organ,-

u s-n t  Ions ,mre awakened to the benef i ts  of adoptin g such a system or

26
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are other-wise motivated to act on it. However once receptive to time

iiiformation transmitted , the professional practition er organisatlons

are apt to expend much larger amount s of energy than that contained

in t he triggering signal , by way of updating office procedure and
— practice arid producing a new range of constructed facility designs

and specifications . Equally this latter information when conveyed

F to construction oryanml sations and comnipo nment manufact urers will

trigger off successively larger am ounts of energy by way of modifying

assemb ly processes and mar’mufactu ning processes.

Thus It will be observed that the Individual component entit les of

time construction industry are themselves organised , and are highly

sensitive to small influences of the correct type to t ime extent that

they are apt to react easily and in so doing are ctnpable of releasing

much greater quantities of bound energy tha n tha t contained in the

triggering signal. In the above example , for instance , the triggering

information by the research ~nd deve lopment ins t itutiuns is capable

of causing t ime entire construction industry to reach ii new sta te of

rationa lisationn.

This interpretatior of inf on nmat ion flow enables It to be regarded as

a re lationship between enti t ies . In short therefore one can say that

the Ind ividual component entities of the sociocultura l realm , soclo-

cu ltural systems and subordinated socioculturai syste nnS arc ’ largely

autonomous and also m aintain intimate and Intricate interre lations

with their peers and certain environmental entities.

27
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C H A P T E R  I I I

THE CONSTRUC1ION INDUSTRY — A MORPHOLOGY

The construction indust ry is a sociocultura l system in direct

comnmmunnication wi th  its environment , and within it tine process of

prov idimng society w it in constructed facilities us co ntm;i , io usly going on.
In Chapter 11 the co niso r ictior m industry was d p mmm ’ ; bed as being ,mn
eris -imble of ent i t ies all of which are directly or indirectly related
in a canisal network . The relat ionships between the enti t les need to

be regarded as exercising a high degree of constraint :- n ’ tween the

ent i t ies in the construction industry . This Is so as high degrees of

constraint are necessary in order to facilitate the construction industry

to develop and adjust to c hanging conditions in -m coherent w ,ly , If ,
fo r exam ple , this was not the case and the degree of constraint

exercised between the entities in the construction industry was
extremely loose then there would be a loss of coordination resulting

in random developme nt.  This might be more fully understood by

considering ‘m situation where for exarmn ple tinene is a l~ m:k o f noom ns t m ,nm m, t

between educatIonal institut ions and the other construction industry

enti t ies. In such a si tuat ion , the educational inst itut ions would most

likel y be equipping students with a range of skills incomnpat ii’ lm ’ wit h
the requirement.~ mf those n.-,t .,~m- ning the ser,’Icet’ of t hose s tude nts
when graduated . If on the othi .’r hand a high degree of constraint is

deenme d to prevail between educat iona l inst it .tions and the “ H e r

ent it ies then the rang’ of  skil ls impart ed to the students would most

I ikm” ly highly m a t c h  t f ~e eventual e rnp lum- 1’ m ” ms ’ ne t u i r e m e nt s .

l’i;m; mel a t ronsh m~ ’ between t I me i’nt : 1 1 - s  in the constr mm ct m m  m m l d us t ry ,  i t

need also be understood , are ordinarily stable wi lhi rm t m ; u u t e  t ime

at 
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periods. This Is so as the changes in the nature of the construction

industry are ordinarily gradual. We do not , for instance , experience

a construction industry that is operating largely by means of rat lonial-

ised traditional craft-based method s and then suddenly, one day ,

adopts a completely industrialised approach. The changes are

gradua l involving relatively long transit ional periods of many minor

cha to g ’s.

Consideration of time component entities of the construction industry

reveals that they may be either simple and stable , or complex and

changir’g . The results of such changes are apt to range from minor

pr opert y cha nges in , to complete transformations of , the individual

ent it ies. The informat ion transmitted via the communicat ive network

between entities may not only vary in degrees of causal efficacy or

priority but may vary in sta tus.  By the latter Is meant that t he inter-

relations between entities may be mutual or unidirectional. Equally

the nature of interrelations may be:

• line ar ,

• non- l inear ,

• Intermittent

As the relationships between the e ,,t i t les are stable within finite

time period s , and as the ent i t ies themselves are classif ications for

subordinated ent i t les  we can depict a theoretica l structu re and form

of t i n ’  construct ion industry at particular points on the time scale.

In a way this is analogous to the depicting of the status of a business

enterprise at any point on the time scale by drawing up its Balance

Sheet .

The approach adopted in deveiop in ’m -l morphology of the construct ion

industry is to portray i ts s t r u c t m j , m -  and form at a s t m r ’ c m f m c  nm n n ’ i ;ut , is

it we re , and so ‘j ive a “ s ta t i c ” v i e w . This us done by ide m it lying its
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constituent entities and set t i ng timem out in relation to one another

by mean,s of a causa l nmetwork . The network althoug h psychic Is

shown in the morphology so as to give a mental concept ion. In

Chapter IV alt entit ies in  the morphological representation are

exam m e d  in a way tha t establ ishes general international con se nsus

as to their purpose and time resources they require in order to fulf i l

thmeir purpose’ , In Cii unn ptn nm V time t he o r e t i c a l  skeletal perspect ive  or

mmnorpho loj ical nepresentat ion is exan rnimied in time context of i ts

complex dynamic m u le’ ;  in a manner timat sheds light on tine way time

causal network allows self-regulation and se lf-d irect ’on of time ent i t ies

s’ngly and collectively.

Piecemeal research , it was stated in Chapter I, leads to stochastic
deve lopment . Equally , it must be pointed out that piecemeal analysis

of the construction industry is , to a larg e extent , unproductive . This

is so as the construction industry needs to b-c- considered as an

adopt lvi system . It is composed of a number of entn t ies  possessing

intricate social , technical and econo m ic Interre lat lonms hips , posing

situation that  10 entity co m m be treated out of context of the tota l i ty  o r ,
as Aslul, y 8 puts it

“We ,nn- bequnnnng to m”, ’ that complex i ty un “na/ or /mngrce us trot an m’nsu,perah/ e l,arrier to kirowledge ,
pi’ Orm ”J m ’d it is tack/ed in the apirrop riate way, Tire way NOT to tackle such a sys tem in l y  ana/ ysms (on’
thus pr ocets gi ves us only a car number of separa te parts or items of inform,. t,on, tine results of whose
,fltprac tnon no one can predict If we take such a system to pieces , we fund than we can,not reassern lmle m n ’ .

Unfortuinu ,o ’ r’Iy until now there has been no clear concept , no clear

perspective of the tota lity of the constructIon industry in terms of
bread -tcnera l u n i v en s m l ly  appl i ca imie  descriptors , and so , its examin-

,mt ion h,ss been in the way Ashby inas suggested it should nmot be done.

81

- ‘- ‘In,, rmn, ~n, of r,p,,,, ~,,,’,. ,,,, , ~~~~~~ Dv,,,w,p 
~~~~~~ ,

S,,-v,,, ,, m i,’n ’ ,6n~~ 1’,4 2

30



- — --- -~- -. -~~ ‘.--—- —- ~ 
_ _ _

___-F-. -
. 

~~~~~~~~~~~~~ —,----- -_. ---‘ _~~~~~, 
-.._- - -- — - -  — - . -

Refer r io j  back to t ’ ngure I we observe the construct ion Industry as an

entity In t he socioculturai realm . h ere we wish , in full acknowledge-

ment of this context , to develop a perspect ive of the construction

industry as a specific sociocultu ra l sysfem . We can do this by

focussing on the entity construction industry as depicted in Figure 1

and reproducing it in magnified fonn as shown in Figure 5.

In this figure it wi ll be observed that the author has Indulged in

“diagramatic licence ” for the purpose of emp hasising cer t amro points.

To begin with , the construction industry has been magnified In size

by focussing in on It to the extent that all other entities in the socio-

cultural realm have been excluded . Nevertheless , the construction

industry ’ s complete environnient w hich contains all those excluded

entit ies , is portrayed as enveloping the industry. There is thus an

anomaly in the incompatibility of relative scales , and in the amount

of detail shown , but this can be just i f ied on the grounds that once

the anoma ly is explained the figure portrays the concept tt,at the

construct ion industry as a comp lete industry is in interplay wmth  an

environ m ent we can conceptually comprehend . However , this is not

t h ic  complete picture of the construction industry ’ s environnnient . The

sociocultu ra l rea lm has ,in its environment ,man. It must be

remembered that the construct ion industry came into being to serv e

man. Its function was to provide shelter and support systems.  Today

it is often tinoug ht of as being :

• an economic ind icator ,

• an employer of people ,

• a supplier of inve stment good s ,

• a consumer of materials and services

It appears however , as wi ll be revea led in the next chapter , that t 1 -

construct mon Ind’ ;st ry is still the servant of man and th ,nt today ’ s

conic-c-pt by some , as expressed in the above term s , indicates
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confusion surrounding Its true purpose. Such concepts revea l that:

• ii s tur re t  iomn is confused with parameters th at

wou ld inmdi cint e degree of function ach ieven nmen mt ,

• its [unctio nm is confused with means of operation

or wit h con straints imposed on means of operation .

• its function is thought of as means of providing

sourmd investmennt goods to yie ld good return with

low risk

• its function is to provide a market in which

good s and services may be traded .

If on the other hand it is viewed from the point of view of its

,ecr-~ srt’a , t :’~~, ‘nas Jo r e - l o ’, m o n  tc it may ~e con5 ,’ ’Jer r ,-’~ a:

• mc d ic- n or O-400 t  tha t  contr ibutes c c - H u l l  mrmput s

to the industry or , none specifical ly, to entities

within it , that emp loys or otherwise engages him .

tie fulfils a simi lar role for all the other industries

and service organisations m m  the sociocultura l realm .

Thus his role can take the 10mm of his being a nnedtum

or comm mnunicatin g agent for any industry or service

onganisat i on for t u e  purpose of procuring its products

or services. Equally he may serve as a medium or

communicating agent between the different entit ies in

the particular sociocultura l system In which he I;

engaged . His role may also be as a provider of skills

amid as a source of energy ,

• domnestic consumer of the industry ’ s products or

n - i :  ipient o f its serv ices.

‘[‘he construct ionm industry enviromnrn m nont , therefore , speaking at the

sociocu ltunal level , coni’; bits of:

• ~
-ml i  other ent i t les or sociocultura l syste m s

in the soc ioccultura l me , oin m , and

• man
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On referring again to Fum io re  5 it w m i [  .-c - read ily accepted that the

major i ty  of the constellation of exoj enous forces acting 0mm t he

constructie nm indust ry are themselves endogenous to the sociocm,’ lt una [

realm . Also In this anomalous state , time diagram conveys the not ion

of wholeness of our reference. Finally , it does not depict in t t i i .’

interest of clarity the notiona l existence of communicative channels

extending fro m the construction industry to oth e m ent i t me ; ;  ri t n  so c - m o -

cultural system .

The cointim luous action of time dichotomy of forces acti : i n on amid w m t h n n

t u e  constnuct ionm industry manifests two concomitant sequences of

activities. One sequence of act iv i t ues is related to the construction

industry ’ s se lf-regulation and self-direction and the other is concerned

with its primary and necessary secondary functions ’ fulfi lment .

The nature of the act ivities related to the construction industry ’s self-

regulation and self-direction will be considered in some detail in

Chapter V.  However as portrayed in I’igure 5 they need be con sidered

as:

• Client and resource supplier demands . The demand s

referred to here are those that are of a —je neral social ,

economic and technical nature as distinct from those

directly related to the fulfilment of a specific request

for a specific constructiona l facil i ty. Examples of

the type of demand Intended for consideration here

Include:

— speed of assembly,

— value for money,

- duration of credit  term s

— l imi ta t ions on the ra nge of product s i zes ,

34 
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• Competi t ive ac t i v i t i es :  These usually take time form of

other soc m ocu ltum ml realm ent ities competing for a

limited supply of resources. The main resources being :

— mater ia ls ,

— labour

- money,

— equipment ,

- work space.

• Regulatory group act iv i t ies:  These usually take the

form of governmental , social and ideatiormal movenrent

activities. km example of such activities would be

trade union action. Whereas the bulk of trade union

act iv i t ies affecting the construction industry is

endogenous to it , certain of the ac t i v i t i es  are

exogenous and these can signif icantly affect the

construction industry ’ s main funct ional operations.

As an ii[ustration of this last point , consider a situation in which

industrial unrest prevails in a sociocultunal syste m e r mt ity whose

primary function it is to manufacture a basic construction industry

material such as cement . Suppose also that cement ma n - j f a c t m .ne ’ s

are deemed to be pa rt of the manufacturing industry, as to whether

they consider themselve s pa rt of the construction industry or the

manm if ict u r ing indust ry is , in r e m h i t y ,  a point of l i f t  he consequence.

h owever , industr ia l  action by a trade union in such a manufacturing

organisat ion , particularly if prolonged , could virtua lly starv e the

cormstruct ion Industry of this product resu lt umi ’a perhaps m m  bringing

it to a vi rtual standst i l l .  In the Republic of Ireland , for example , it

is mandator ’,’ in order to manufacture or impo rt cennment to ohtain a

Iuceiicr’ . Tt ’ m ’ importat or’ licence is rest r ic ted to i’ e I m I n ’ ; i ’ typ i ’s  mnot

be i n ;  im nd l ’ renous iy ma n u f ac t u r ’ ’ i  and t here is only o ne  cement
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nna nn u iact umer in opem ation in the country. The situation is somewhat

compo u nded by the fact t i  at the main transpo rter of t i u i s  product from
tine manufacturing industry to the construction industry is by tI me

nationa l transport organisat ion . Thus industria l unrest in either tire

cennen nt manufacturers or the national transpo rt organisation on both

can have a s ign ifica nmt effect on the construction industry even thoug h
bot h or J lmnmisa t ion ns a m o in ot iner sociocullure l sys tems.  Ihmmotiier
exammip le of a simile , nature can i - c -  g leaned by consude n in j  a situation
in w h ich mndust nia~ unrest in an onganisation within a sociocu ltura l
system other than the construct ion industry prevai ls .  Suppose In this

situation that the trade union representing thr’se in dispute also

represented some personnel in a construction Industry organisat ion

enjoying Industrial harmony . It sometimes happens in such a situation

that those enjoying industrial harmony would take sympathetic indus-

trial action not because timey have a grievance with their own employer ,
the emp loyer of those in dispute , the public or tIme government but

because they happen to be mem bers of the same union representing

those in dispute in ammother soc iocultural system . Other examples of

such act iv i t ies are governmme nmt legislation pertaining to such t imings as

change in units to be used for weights and measurements and such

like. Restriction or injection of funds by financial institutions are
ot her examples.

The specific sequence of activities that take place between the

construct ion mndj stry and its environment relating direct ly to its

primPry and necessary secondary functions ’ fulfi lment can be iden-
t ifued as:

• requests from c lients , in the environment , to the

construction industry for specific constructed

faci l i t ies ,
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• the han ndinm g over of these constructed fac m l i t ies

by the construction industry to the client ,

• requests fr o nn Ihe conmstruct ion industry to client

for monetary connpernsation for its efforts. Mo;iey

m a y  be considered as being the s us ta in i : r ~ a ; m en t of
- ‘ the construction industry

• tine i nam i dm iug over of timis mon etary connpensin t iorn by

the c - h i m - n t  to the construction industry .

Stating that requests conic onn ly from cliennts in the cmi , ’ ino nnnent poses

ttr e question of how one should treat of a situation where the request

in fact comes from an entity within the construct m i s  Industry Itsel f

for exam ple , a professional practitioner requesting new offices. In

this situation it is best to treat of the request as coming from the

environment rather t f man wi th in i tself , even though in such a situation

time ciiemnt may engage mis own services. One must nemen mnber tinat ,

theoret ically , the construction indust ry is the vehicle for providing

constructed faci l i t ies , m d , as 50d m , is availab le to co n stituent

ent it ies within it t imat require suc h a product . There is ample

precedenrt for tin is procedure in the dome im r of f inancia l accounting

where , under the concept of “accounting entity ” one is obli ged to

consider tine business e nmti ty as beinmg distinct fro m the persons

associated w ith  these ent i t ies , and to record in the accounts only

thos aspects of a transact ion that affect the business and not the

aspects  that af fect  the people who own , open,it” or are otherwise

assoc at ud w i th  the business.

Equal ly 1mm descn hi, rig a mom ‘ h u m  ty 01 the co mmnr tru cl ion nnm dus tn y , ,iumd

im u d c - s m ’ i i i  nig the pm many ,m nnd ;me c n ’ss a ry secondary f um mct  ions of it a m u u l

i ts corn po m men mt ent i t ies  onme is ohi i ‘‘(1 to  coins ider the m m cm pliology amid

tine lunct loris as ; - ‘ ‘ m tm r j  d i s t i m m ct  fr o nn t i re persons assoc i a t e d  m i  , r o y

way w i t in those it o n mns . i’ usthennnore , on” is ob liged to inmelude in
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the descriptions only thro ne aspec ts that af fect  hit’ mum piiolmim.jy  ,,miid
t ime f im nct mom is ammd riot t imos e aspects that af fect  t u e  people who r i m e  iii

army way associated with the m . I’ailure in  this regard can on ly lead
to confusion.

The sequence of act iv i t ies idemmt ifi ed above specifm c ,uhly relates to the
constmuct ion i industry ’ s fulf lIniment of its primary and necessary
su’c-on idury functions, However , in order to carry out these functions
the construction industry ’ s component ent i t ies are organised into
system ic relat ionships. These sa nmme relationships also perm it tlme
construction industry to m onitor and adjust to Internal and external

influences manifesting processes of self-regu lation and sel f -d i rect io n .
However , the organised systemic re lationship of the component er mt ibes

do have structure amid form . Figure 6 Is an attempt at Identifying the

coniponent enmt i tue s  amid causal network for the construction industry

and at depicting for them a Structure and fonn in a way that conveys

the notion of wi ro lem mess. As such it is called a Mom pbmolog ic-al Rn p-

re s e nm ta tm on of the construction indus t ry .

From this Im-; ure it will be observed that the constr ict ion industry has,

for convenience purposes , been divided up into three generic

processes , namely:

• a basic process ,

• a manageria l process ,

• a support process.

Also t i channel of communication between the construction industry

amid its n’nvironment faci litating the activation of the sequence of

ac t i v i t i es  concerned with primary and necessary seconmda ry f unct io mn

fu lfilment , w , ,c h “c-re identif ied in l’igure 5, is shownm by means of

nexu s from Ihe managerial process to the client .

3h~ 
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it must be c - i n n phasmsed that the interrel ations between the com ponenun

e m nt i t i es  of the co mmstr u,ict Ion industry and between the construction

i nd us t ry  and its env irnnmerm t via the nexus identif ied in Figures 1 and
in volves se lf - reg ula t ing loops of the type referred to In i’i’j u mre 2 .

Thnis innm-nfiia ck is fund ,mn nment al to the com plex organisation a n d  dynamics

of the construction industry which invo lves learning , goat-seeking
amid evolution.

Th~ Be,s,c P,oc eit

This process , represented by the central plane of rmgure 6 , performs
the basmc transfer funct ion by the construct ion indust ry, of trans-
forming mater ials and components with the aid of energy into con-
structed fac i l i t ies.  It consists essentially of two specif ic processes:

• a manu facturing process , and

• an assembly process .

The manufactur ing process is not to he confused with the manufacture

of components by the manu facturing industry . It represents the “on

location ” or “on site ” manufacture by tim e construction industry of

certain of its materials and com ponents as , for example , site-made
concrete and those of f -s i te  manufacturing processes exclusively
carried out for the construct ion indust ry such as ready m ixed concrete.

In short , therefore , the manufacturing process il lustrated in Figure 6
represe nts the transformation of raw materials with the aid of energy,
into part icuiar mater ials and components, In orde; to provide a crude

i n : ’ .’ of demarcat ion between the cs ,,struction industry and the manu -

t ,m ctur ing indust ry, should such a line be necessary, mt is perhaps

wort h temporarily re nressin g or suspending our theory and t a k m n - ;  a

mimorph nstat ic view . Figure 7 is one such attempt which al thou mrj h
identifying a break between the two industries , c auses  one to query

the technical premise of such a boundary. However , mt does serve

40
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he purpose of draw i nn  rittent maim to our ,m re a of ‘ n , ,’ m n . Nu ‘v i - r t t uc  ic-s s ,
- dv n-~ done  so , i t  is necessary to be re sensitised to the fact nan

h” nr . is a - ‘ l’,- , m ; k  of social , economic and t ec t ln ic a l  Interrelationships
h m e : w e e n m  t h m ~ - construction industry and all ot her en tm n i e s  in the socmo-

cult - 1m m 1 ic - _ u tr im

i nc assem;’iy proc i - u n ,  ,hc ’ ;-  i - t i m ,  in FIgure 6 , transforms , w ; t t ;  the aid ml

enerujy - t , - s e  on arc h iff site m anu factured materials and compone n ts

,mn d ~ t i m e r  materials and components mmn iported d i reu- t l ’~’ fro m m b -  ni i an i ’ ;f ac—

tu nr inmg lr, inistry , into constn,m c’ted faci l i t ies. It must be pomnted Out tlm,m m

the energy referred to here may consist of anyth ing in the r a n t -  fro m tha t

pro mtmm c c- d by manual labour to that produced by the most sopinistmcat e I

niach mnery .

The source of the raw materials for the on and off site manufacturing

processes and for the components imported from the manu iact urmng

industry -‘ dries according to the construction organmsatlons and sub-

contracting or- ’j anisat Ion~ procu rement policies. They may, for
example , come directly from the manuf acturers or t ! l f”m ’ may conm e via
distr ibutors in the form of w imo lesaler s or bui lders ’ providers .

fl.. Manag.rial Proc.u

This gener i c process , represented by the upper plane of Figure 6
cons is ts  at t : n r ,’i’ ent i t les , namely:

• ‘ r ; ) i r s s  anal pract it loner organ isat Ions.

• Orga nizat iona l fo rms.

• Construction onja nlsa [ lons.

Profess iorn ,iI practi t  io nn’ r o rganisatlons are essent ia i ly  appropriator -;
of sk i l ls  to specific or-;an izat ional fo rms. From the point of v iew of
n b c  indw mdual professiona l practit ioner of f i ce this is ordinarily done
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t uy t he m i - ;  ~u - ; l ~ ; t persons com petent in t i me use at specit i c ski l ls.

These persons would u s u a l l y  .uve proven their com~ie; n m; ;c i ’  to an

,i r- ’ncy external to the mniselves such as a ;university or a professional

Lnut i t u t ion .  Once t i c  persons ire r c c r . .mn t ud t b ; , - ’, are then ass igned to

- pr’ - lic o rq an mzat io n m ,rl  arm s where  mc , ’ work wu ’ h other persons , each

possess i n m j  d i f f e n i ’ : u t  , or mndeed , ‘ ; au im et im ne ’ s similar sk Il ls , but all

wun~, m u  mc orchestrate m e  co m ns t r uct iOn at a part ncu iar constructed

1~i c m h m t y  or group oh constr uct ed f a c i l i t i es .  The term “ professional

p:muct mm m a i me r  organisatlons ” as used here is deemed to include any

promess ionai des n— jn d ivms ions within organisat ions that provide their

own ; des r n  service .

Eq ua l ly  r n  construct  ion o r-j an iaat  Ions appropriate their skil ls to

speu ’ i i m c  om ;onizat lanai fo rms. However , as the construct ion organ-

isat ion s are responsubie for n ;e t tmng up both the On-si te manufacturing

and assembly processes , inn addit ion to appropruating the m sk i l l s  to

specif ic organizationa l forms , they also have to approprIate their

factors at construct ion to specif ic projects. The term “construction

msrmj an ls at ions ” as used here , is deem ed to include construction depa rt -

me :nts where urgan isations provide their own construction services.

In the above appropriatmon of skii is , it  us not uncommon for the pass-

essors of specif ic skil ls to be assigned to more than one organizat -

iona l forni . Equally, in som e imista nces , such as p mck i ne deal or

turnkey operations , both des i  im ue rs and constr ictors may Er’ dram’,’ nn

[morn t t i e  sannie construct ion on ;an isat ions.

The organizat monai form ent i ty , unlike the other two , rare ly , if ever

ex is ts  is a se parate business. Each organizationa l form comprises

some partucular combination of sk i lls , as appropr iated by both the

profess lanai pract it ioner organisat ions and construction organ msatiOnS ,
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for the purpose of orchestrating a particular project.  ihe existence of

organizational forms ordinarily terminates on completion of its project .

Organizationa l forms may be thought of , therefore , as a convenience

ter m used to identify the particular group of designers and construction

organisers whose task it is to orchestrate the construction of a

particular constructed faci l i ty or group of constructed fac i l it i es .

The Support Procees

This generic process represented by t h e  lower plane of Figure
cons ists of five entit ies , namely:

• e d u c o r m v ,ml  i ns t i t u t i o n s ,

• professional body and t rade ins t i tu t ions,

• researc h and development instit ut ions ,

• government influence ,

• fund of knowledge .
The educational institutions , as fu r as the construct ion industry is
corucerned , e nde- u ’ . ’o ’ ,r  to to fulfil the function of educating and
training people to achieve a publicly recognised occupational
competence . Equally they unde rtake research and disseminate their
researched findings.

Professional body and trade institut ions - n, m m -  as thi .-m r  function t h e

provision of an identity and the sett ing and regulation of c a r .  p ” ‘ n . ’ ,

standard s for their r u m - s ib  - r - rs

I ie - .’e lo p u r n  t , ree~ganising and appiyinmg k nowled ru  and i r s - r i n g  i t s

availabi lity to all ent ities within the system and influencing the
evolution of the construction industry is the prim e ‘ - m imi c - e m of the

research and development m n st mtm ut m ans.
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The ‘;go’,’e1:;;nent has a detir;ite role to play wtth in the system . This

role takes many forms and ranges from providing direct inject ions to

the sustaining agent or monetary flow to making it mandatory for

ce rtain elements within the system to comply w i th  specif ic information

within t i ;nu fund of knowledge. The fund of knowledge is essentially

a convenience term used to Identify the repository of all information

availab le to all entit ies in the construct ion industry. Some of this

information is for mandatory compliance as , for examp le , planning laws

and building regulations , whi le some of the inforntmation is for optional

use , as for example , national building specifications and project

scheduling methods. The information in the fund of knowledge is

deemed to include:

• con ically imprinted information and

• information stored in ext rasomatic sociocultural

depositories.

Thus the construction industry has a structure and form that can be

described in terms of identifiab le ent ities all of which must be

regarded as open systems direc tly re lated to one another throu gh a

causal network . This causal network may be thought of as a psycho-

socially developed and supported web of communicative interrelations

having varying degrees of perm a:;ence and , as such, they give to the

Construction indust ry a completeness of structure . By permanence is

meant information interchacies that becom e repetit ive as these give

n- u the indust ry a relative stability in social , economic and technical

interrelationships . Equally it must be understood that the Construction

Industry i tsel f  as a system must be thought of as an entity in a larger

system , a system called the sociocultural realm ,



C H A P T E R  IV

THE CONSTRUCTION INDUSTRY — FUNCTION AND PERFORMANCE

It has been stated In Chapter III that the individual component entities

of t h e  c o n s t r u c t i o n  indu s t r y  are organised into systemic relationships .

This implies that the unorganised aggregation of the component

enti t ies is something more than the numeclcai add ition of the ind ividual

component entit les. This point becomes more obvious when we

consider that the organisation of the component enti t ies impa rts to the

aggregate , characteristics that are not only different from , but often

not to be found in the ind ividua l component entit ies when unorganmsed .

Buckley 9 describes this concept as follows:

- - a’ socual grou,ps are not ‘real entities ’ then neither are individual organisms, organs, cells,
mcrlecumles or atoms, since they are a/I ‘nothing but ’ the constituents of which they art ’ made.
But this ‘,nothing but ’ hides the central key to modern thinking - the fact of ORGANIZA TION of components
into systen’ic relationships. When we say that ‘the whole is more than the sum of its p.,re’, the
meanrfrg becom es unambiguous and loses its mystery the ‘more than’ points to the fact of ORGAN/ZA nON
which imparts to the aggregate characteristics that are not only DIFFERENT from, but of ter u NOT
FOUND in the components alone; and the ‘sum of the parts ‘ must be taken to mean, not their numerical
addition, but their unorganized aggregation’~

Sens itimied to this fact , In this chapter are exa m ined the prima ry

function , the necessary secondary functions and the performance

parameters for assessing the degree of function fulf l iment for the

constr u ction industry as a whole and for each of its component enti t les .

In this examination one must be ever conscious that the structure of

the construction industry is apt to discrete or continuous change

without disso lution of the system . This needs to be considered at a

number of levels:

• at the level of the construct ion industry as a system

where its structure is examined in terms of Its entities ,

(Sm
Buuckrey, Waite, , “Socuomu,qy and Mouinnm, Sys te ms Ttneon’y ” , Engiewond C r i f te , N.w J ers ey,
Pr,ntrte - Haui t t SS)j

If



• at the level where e~ c im ent i ty  of the construct ion

industry is ex , imun ed as a s~ ‘em in i ts own right , and

its ow n s t ruc tu re  is ex dm , um ned In terms of Its component

en t i t i es  -

• at succession sui ia rdunated  leve ls .

In add it ion to den i rma ~i mug a con sen s mis as to what arc tine pr ima ry

function , necessa ry secondary functions and performance parameters

om the ca rnstr Lmct ion industry and its component ent i t i es , it was  a ls o

decided to ascertain a consensus as to what are the inputs to , and

o u t p u t s f ro rmn , t he construction industry and each of its component

entities t hat possess processin g a t t r ibu tes .  The method adopted in

this determination was to formu late a quest ionnaire and dispatch it

sequ en t ia l l y  to two respondent groups . The first group of respondents ,

called the Ireland/UK Research Consortium , consisted mainly of the

Irish and United Kingdom members of Working Commmssion 65 of CIB —

The International Council for Building Research Studies and Docu-

mentation. The second group comprised all CR3 W- 6 5  members .

The procedure adopted was that the author prepared a ,~~e-u t uonnaim e lot

a meeting in UMIST , the University of Manchester Inst n - m e  Df

Science and Technology, Manchester , United Kingdom , to whic in all

members of the Ireland/United Kingdom Research Consortium were

Invited , The dra ft q uest ionnaire was considered and agreed , and all

attendees committed themselves to responding . The author then

processed these responses mom t i n  t o i p .  A second ni cet ing of the

iron p w i  s convened in An j’oras l’m,rlj; urt ha , T he N~ t iona l Inst I tu te  for

Physical  Planning and Construction Research , Dublin , Ire land . At

t his meeting the synthesi sed response was debated arid consensus

reached . The questionnaire , then accompanied by the Ireland/ United

Kingdom consensus response , and called at th is  stage Questionnaire

No i, w , us dispatched to the second group of potent ia l respondents.

4 7
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The mes ponses from the CIII V~ ~5 members were then synthe s ised

by the author and incorporated in a draft report which was presented

for consideration to the Working Commission at I t S  5th meeting in

Technmon , Israel Institute of Technology, Haifa , Israel on 1978

November 3. The author in accordance w i th  the w ishes  of the mee t ing

then undertook to prepare a fina l draft and forwaid It to Dr I,. R.

Sha ifer , Coordinator , CIII W- 6 5 for distr ibution to the Commission

and for publication in NTIS , National Technical Information Service ,

Depa rtment of Commerce , United States of America .

Figure 8 I l lust rates the consensus international response to Question

No 1 regarding the primary function and necessary secondary func-

tions of the component entities of t he construction industry . The

international consensus response as represented by the members of

t he Internationa l Council for Building Research and Documentation

Workin g Commission 6 formu lates Table II.

In draf t ing the questionnaire it was consIdered judicious to impose a

ce rtain discipline on respondents. The reason for this was that had

no discipl ine been imposed , responses would most likely have been

in the form of sentences and perhaps paragraphs and as such would

be inclined to confuse “funct ion ” wit h “activity ” , with “constraints ” ,

with “ performance parameter ” and with “incentives ” . Equally , long

narrat ives would be dif f icu lt to s~ nthe su s mn and compare one wi th

another. The discip l ine imposed was that functions he described by

means of a two-word abridgment in accordance with the principles
- - ll & I 2of value analysis/engineering.

1101

Boi, nrJ , Thomas F - “ Ev ai uatuon of Organ i,at ionoi Form s Using Value Anai ys usl hngm neerin g ” ,
Procsedrngs of the Ci B W-85 Sy mpo s mum on Or980i,ati on ,nd Management of Construction ,
US Nan,onai Acad emy ol Scren,ues . Washi ngt on DC. USA , May 19-20 , 1976

i t

Bo iur nui , Thoma s F - “ V a i , u e A m , . , ; v , ,u  I nm m’ no e ’ mnq. irs Generai Use end Some A ppi,c i ur ,ons to the
Co n s t r u~~t uiun in,iu s tr y ” Tec irnoiogy ins iand December 1915 , pp. 7-20.
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The procedure for defining a function in accordance wit h establ ished

value anaLysis/engineering procedures is to use two words , a verb

and i noun. The simpl ic i ty of this approach is deceptively easy .  In

order Ca se lect  the proper two-word description for a fu.inct ion one

needs to have a comprehensive understanding of the ent i ty under

scrutiny . Functional descr ipt ions are not necessari ly correct jus t

beca use they seem to be the most obvious. Equally one may use a

series of two -word abridgment to describe the i nct ions of each
ent i ty ,  however it is only one of these that can he descript ive of the

primary funct ion of the ent i ty.  The prima ry function is deemed to be

the specific purpose that must be achieved by the ent ity, all the other

functions that must be accomplished by the entity are called

“necessary seconda ry functions ” . While these necessa ry secondary
funct ions are important , they are not controlling .

The two-word abridgment of a verb and a noun , proved most valuable

in ana lysing responses to the questions posed in the questionnaires

used i n  th is study. A few re s pondents did not adhere to the discipl ine

imposed and used a sentence to describe functions . This was not

concise enough and showed confusion in the mind of the respondent as

to what constituted a function . Respondents also found that for some

ent i t ies the primary function was what they considered as a secondary
function .

A st ipulat ion imposed on respondents was that in selecting the noun
in t he two-word abridgment care shou ld be taken to ensure that it was

m easurable ,ur capable of quant i f icat ion .  For example , the primary
funct ion ol the construct ion industry may be described as “ provide

— faci t u t r e s ” . The term fac i l i t ies , however , is not readily measurable .
An improved definit ion might be “ provide constructed faci l i t ies ” .
li e n -  an ad j ect ive is used to condition the noun and lends the subject

513
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suitable to quant i f uc ition . This modif icat ion of the two-word u n  idg-

ment proved necessary in cases where the selection of the proper two-

word abridg mmment proved dif f icult . In short , a relaxation ot the rule

was permitted in difficult cases to the exti-nt that an additional

adject ive could be used to condition the noun.

The primary functio n of an enti ty is deemed to rue the spec i f ic  purpose

that must be achieved by the ent i ty ,  It answers the question “What

must this entity do?”  The necessa ry secondary functions are deemed

to be those other functions that must be accomplished by the ent ity.

They answer the question “What else is it necessa ry for this entity

to do?”

The performance parameters are deemed to be induc ,mt ive of su i ta b le

cr i ter ia to assess the degree to which ent i t ies achieve funnct ion

fulfi lment .

In the morphologicai representat ion ce rtain generic processes are

used as a convenience of categorisat Ion and as such do not have a

specific function to perform . These generic processes are :

• the basic process,

• the manageria l process ,

• the suppo rt process.

Ce rtain other convenience term s are also used for the purpose of

identifying ent i t ies that present d i f f icul ty in conception but which do

have a funct ion or functions to fulfil , such a s :

• Organizat ional l’orm which Is i;irujely intangible as an

ent i ty,

• Fund of Knowledge which in rea l I ty  represents the

infinity of inforrrrat ion stowed for re1riev~ I in all

depositories.
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T A B L E  I I

F U N C T I O N S  -

E NT I T Y  N A M E  TYPE P E R F OR M A N C E  P AR A M ETE RS

4- - - - -

CONSTRUCTION PROVIDE P° ~- OF GNp~
r
~ lO B E  ABOVE A SPECIFIC L I M i T

INDUSTRY l,’uNSt BUd (0  % OF Of Cf TO BE ABOVE A SPECIFiC LIMIT

F A C I L I T I E S
CHANGES IN THE RELA I IO N SHIPOF CONSTRUCTION
IN OUST R’y PRODUCTIV ITY  tO OTH E R INDUSTRIES TO
BE WITHIN A C C EP T A B L E  L E V E L S  FOR E O U I V A L F N T
L E V E L S OF INV(STMENr

- MAINTAI& SI  NS°° TREND IN M O N E T A R Y  VALUE OF GRANT S AND LOANS
CONSTRUCTED - BY LOCAL AUTHORIT IES  FOR CF’ MAINTENANCE TO
FACIL IT IE S BE WITHIN A T O L E R A B L E  RANGE,

I TREND IN M O N E T A R Y  V A L U E  OF FUNDS BY F I NANCtA

INSTITUT ES FO R CF MAINTENANCE TO BE WITHIN A

T O L E R A B L E  RANGE

RATI O OF E X P E N D I T U R E  ON EM E RGENCY REPAIRS

tO TOTAL M A I N T E N A N CE TO BE WITHIN A SPECIFIC

RAN GE
I PRE V E N T A T I V E  MAINTENANCE COSTS AS A IL OF

T OT AL MAINTENANCE COSTS T O BE W IT H t N  A

I SPEC IFIC RANGE.
- 

EXPENDITURE ON CF MAINTENANCE AS A IL TOTAL

INV EST ME NT T O BE WITHIN A TOLERANC E RANOE

NATI ONAL INVENTORY OF CONSTRUCTED FACIL IT IES
- to SE MA(NT4iNE O PER HEA D OF POPULATION.

- AV E RAGE AG E OF BUILDINGS NOT TO F A L L

R E H A B I L I T A T E  
- 

NS I PER CENT OF SUBSTANDARD CF TO TOTAL  CF
CONSTRUCTED POPUL A T I ON NOT To FALL B EL OW A C E R T A I N  FIGURE

F AC t L IT IE  S

CONVERT NS P E R C E N T  OF CF PERFORMING FUNCTIONS DIFFERENT
- CONSTRUCTED THAN THOSE FOR WHICH ORIGINALLY INTENDFO TO

- F A C I L I T I E S  TOTAL CF POPULATION TO FOLLOW ANACCEPTABL E
T R E ND

M A N A G E R I A L  
-

PROCE SS THESE ARE CONVENIENCE T E R M S  USLO FOR THE PURPOSE OF Ct - T E G O R I Z I N G

BASI C PR OCESS ENT IT IES AND . AS SUCH . DO NOT H A V E  A S P E C I F I C  FUNC TI ON T O PERF O RM

SUPPORT

PROCESS

— I ~~~ , NS N,, ,- ,o,
~v Seconndeny n CF - Consrr , ,c lpr i  F ,uc,i,t,os

I,NP Gnos, N,, r,00aI P,odocl

‘i i f-u i im,iç I ,~~ ‘,I Cap,Iai Fon rv ’ zrt uon
‘Ma,ntonaoc e uncIuJ uIes rnp uu, n In uurhp, ,‘,~ ,,Iu ,,ii non p,e,,.ou,,I,,e ,,n,,,oro, , .,,,,,

COflsI ,tul,Irri ‘-‘f’-”
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TABLE II (Continu ed)

FUNCTIONS

ENTITY NAME TYPE PERFORMANCE PARAMETERS

ORGAN IZ ORCHE S T RA T E 14 P O I S C R EPA NCY I N R A S I O  OF SCHEDULED EXPENDITU RE

mORAL FORM CONSTRUCTION PER UNIT TIME TO ACTUAL EXPENDITURE PER UNIT
- . 

TIME

I I IL OF CF REALISATION COST O V E R R U N  TO E S T I M A T E

COST TO BE WITHIN ACCEPTABLE T O L E R A N C E  L E V E L S

ORGA N I Z A T I O N A L  FORM COSTIT OT A L  COST R A T I O

I TO BE WITHIN A C E R T A I N  RANGE,

IL OF COST VARIATIONS TO I N I T m A L  EST IMAT L O COST

TO BE WITHIN ACCEPTABLE L E V E L S

- DEGREE TO WHICH CF R E A L I Z A T I O N  MATCH ES
. I P L A N N E D P L I i F O R M A N C E  PARAM E T E R S

PROFE SSIONAL SERVICE P DEGREE WITH WHICH S h i l L S  AVAILAB LE CAN BE

PRA CTIT IONER ORGAN IZ MATCHED TO THE WHOLE RANGE OF C L I E N T  BRIEF

ORGA NIZ- ATIONAL REOU IR EMENTS THAT N E E D  TO BE DEALT WITH N

ATIONS I FORM ORGA N IZATI ONAL F O RM SHOULD NOT FA LL BELOW
- A C E R T A I N  LEVEL

MAINTAIN - NS CHANGES IN ANNUAL MDNE1ARY TURNOVER AS A

I ST AN DA RDS I PR OPORTI ON OF INDUSTRY TURNOVER

CONSTRUCTION f SERVICE P DEGREE TO WHICH RESOURCES CU R R E N T L Y

ORGANIZ BASIC A V A I L A B L E  MATCH THE PROJECTED NE ED SHOULD
ATIONS - PR OC E S S NOT P AL L BELOW A C E R T A I N  L E V E L

I SERVICE . NS DEGREE WITH WHICH ShIl LS A V A I L AB LE  CAN BE

ORGA NIZ 
‘ 

MATCHED T O THE WHOLE RANGE OF PROJECT
ATIONAL - REOU IRE MENT S THAT N E F O T O B E  DEALT WITH IN
FORM I ORGANIZATIONAL FORM SHOULD NOT F A L L  BELOW

A C E R T A I N  LEV E L

MA R K E T  I NS CHANGES I N A N N U A L M O N E T A R Y T U R N O V E R A S A
SKILLS PROPORTION OF INDUSTRY TURNOVER

INITIATE NS CHANGES IN UNIT COST OF CONSTRUCTION TO
DEVELOP I FOLLOW SOME ACC EPTABLE TREND
MEnU

14 1 Orchestr ate ,. deem ed 0 ,nrcluctp ,Ins, ,In , rur ’ iJn ,z e an, i s,u I,n ,v - sa The cllnn,v,Iory Cr,,,,

errc onrIra ss all thote i ’  or i~ un,Ip , II,, author, ‘v ~~ Orqa,rr,arrrrn,,I I ~, rr ~~nrorI,,,i, nq
u,oWc r manager , res ,ule fl l enqr neer - rn s,,I errl ,uc h,Iec I and C ue - I  i

_ _ _ _  - .



TABLE Ii iContinued)

FUNCTIONS

t N l i t Y  NAME TYPE PERFORMANCE PARAMETERS

E D U C A T I O N A L  EDUCATE P E F F I C I E N C Y  OF INDUSTRY AS REE l  E C T E D  IN

IN S I I T Ut I O N S  PE RSONNEL IMPROVED PR ODUCTIV ITY  TRENDS

I I D F G R F E  TO WHICH V O C A T I u I N A I  AND MANAG I MENT
I - SIL ILLS MAT CH ir-l Ulusm II, S UI MANDS ROTH

Q U A N T I T A T I V E L Y  AND QLI A I u r A T , v F l

UNDERTAKE NS RATIO OF CONTRACT R ESEARCH Ni.iiMi T O T O T AL

R E S E A R C H  INCOME TO BE A BOVE A C E R T A I N  FIGURE

TREND IN RATI O OP OVERSEAS APPLICANTS TO
- 

N A T I O N A L  APPLICANT S

NUMBER OF PATENT S ANO LIC INCESTO FOLLOW
AN ACCEPTABLE tR E N D

RATI O OF S T A F F  ON BASIC RESEARCH TO S T A F F
ONC O N T R A C T  R F S IA R I : H  T O R E  ABOVE A C E R T A I N
FIGURE

DEGREE TO WHICH R E S E A R C H E D  FINO INIL S ARE
EMU L A T ED

T RAIN NS DEGREE TO WHI CH TRAtN I NO G R A N T S  ARE U T I L I Z E D
PERS ONNEL TO BE ABOVE A C E R T A I N  LEVEL

PROFE SSIONAL PROVIDE P DEGREE TO WHICH I D E NT I T Y  IS CONCOMITANT WITH
BODY IDENTITY NEE DS OF DEPENDENT AND I N T E R R E L A T E D  BODIES .
I N S T I T U T I O N S  

- TO BE WITHIN ACCEPTABLE LEV ELS.

SE T I NS R A T I N G  GIVEN BY I N T E R N A T I O N A L  BODY TO
COMPETEN CE EXAMINATIONS NOT TO F A L L
STANDARDS I

RE P Ot f T E D  ANO PROV EN INSTAN CE S OF MISCONDUCT
- OR Ni i,i Ii,I Ni I TO BE WnTI i1N T O L ERABL E LIMITS

ENCOURAGE NS NO OF eu  i Ii’,,, ’, u i  in  A N N I IA I  L V  FOR I LA I I N I  0I DISCUSSION DISCUSSION T O N E  A BOVE A ii El t AIN NUMBER

I F A C I L I T Y  FOR PAPER P U B L I C A T I i N  TO RE A C C E P T A B L E
YO MEMBLRS 

. ., . . ~~~~.



TABLE II (Continued)

FUNCTIONS

E N T I T Y  NA ME T YPE P E R F O R M A N C E  P A R A M E T E R S 
-

RESEA RCH AND UNDERTAKE P TREND IN RATIONA l IZATION OF

DE V E L O P M E N T  RESEARCH CONSTRUCT ION E L E M E N T S

INSTITUTIONS WORK PROCESSES

0
~~~I ti

TR END IN PRODUCT INNOVATION

OISSEM INAT I NS CHANGES IN NUMBER OF PROCESSED ENOUIIFIES

I N F O R M A T I O N  FL OW OF RESEARCH PUBL ICATIONS

UNDERTAKE NS R & D  INVESTMENT A S A % O F  TOTAL  INVESTMENT
DEVELOPMENT IN INDUSTRY TONE ABOVE A CERTAIN  FIGURE

i,OVF11NIL1 NI R E G U L A T E  P STABIL ITY  IN CONSTRUCTION INDUSTRY ’S OWN

NFl LIE NCL , PE R F O R M A N C E  PERFORMANCE PARAMETERS I’lL OF GNP AND

IL OF U FCFI

PR OV I DE NS ENHANC E MENT OP ENVIR ONME NT AS E X P R E SSE D B Y

L EG LISL A T I V E  PUBLIC OPINION T O FOLL OW ACCEPTA B I E TREND

FRAMEW OR K

DEGREE OP PUBLI C SATISFACTION WITH INOIIS IRY S

PRODUCT TOBE ABOVE AN ACCEPTABLE LE VEL

P R O V I D E  NS DEGREE TO WHICH ADEQUATE FUNDS ARE AVAILABL E

FINANCIAL TO PROCURE C F S

I F R A M E W O R K

F - NI) OF BE P DEGREE OF DIFFICULTY EXPRESSED BY USERS IN
KNOV ’ui  I DOE A V A I L A B L E  ACQUIRING INF ORMATtO N TO BE WITHIN A C C E P T A B L E

IOLERANCE L iM IT S IPER IOD IC SURVEYS RE Q UIREO I

UPDATE NS FOR LIBRARIES CHANGES IN THE RATIO OF MAN HOURS
I N F O R M A T I O N  S P E N T  ON UPDATING INFORMATION TO TOTAL MAN

‘ HOURS

.MANUFACTUR PRODUCE ~ %INCREASE IN PRODUCTIVITY TO FOLLOW SOME
NO PROC ESS I M A T E R I A L S  ACCEPTABLE TREND.

I tIME BETWEEN PROVED INn ’iOVAT ION AND ADAPTA

B I L I T Y  T O N E BE L OW A CERTAIN  L E ~ E L

M A R K E T  N S MATE R IA L  L E A D  TIM E S TO BE WITHIN T O L E R A B L E
, M A T E R I A L S  I LIMITS

SN -u ,’ ,- ,,,, ’ , . O’’ i.’n’ ,- - n ’ ’” and Mana,Mmenn ot
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TABLE II iContinued)

FUNCTION S

E N T I T Y  NA ME T Y P E  P E R F O R M A N C E P A R A M E T E R S

ASSI M B L Y  PRODUCE P WORKING CAPITA L T U R N O V E R  TONE ABOVE A

i’IIiji I 55 Cl S C E R T A I N  FIGURE

TIM E , COST AND QUALITY  STANDARDS TONE

MAINTAINE D

CONSTRUCTED PROVI DE P SATISFY SPECIFIC FE BFOITMANCE REQUIREMENTS

F A C I l i T I E S SHELTER AS A CONSTRUCTED FACIL ITY  REGARDING

IUUILDINGI i l l SUITABIL ITY TO THE SPECIFIC FUNCTION

FOR WHICH COMMISS IONED

(2 I INSULATION

3) MAINTENANCE REQUIREMENTS

14 1 ACOUSTICS

IS) D U R A B I L I T Y

161 SPACE USAGE

IMPROVE NS LEVEL OF PUBLIC DISCONTEI .IT TO BE WITHIN

BUILT ACCEPTABLE LEVELS REGARDING

F N V I R O N M E N T  
IT) ABILITY OF CF TO EXPRESS UNI QUE

ETHOS OF COMMUNITIES

12I ARCHITECTURAL EXPRESSION

O P E R A T E  NS COST IN USE TRENDS TONE WITHIN ACCEPTABLE

ECONOMICALLY L E V E L S

CONSTRUCTED PROVIDE P SATISFY SPECIFIC P E R F O R M A N C E  REQUIREMENTS

FACILITIES SUPPORT AS A CONSTRUCTED FACILITY REGARDING

CIV IL SYSTEMS 
(1) SUITABILITY TO THE SPECIFIC FUNCTION

E N G I N E E R INE ; FOR WHICH COMMISSIONED

21 DURABILITY

131 SPACE USAGE

I4l M A I N TENANCE RE OU IRE F&NTS . ETC.

OPERATE NS COST IN USE TRENDS TO NE WITHIN ACCEPTABLE
ECONOMICALLY LIMITS

IMPROVE NS LEVEL OF PUBLIC DISCONTENT T O N E  WITHIN
B U I L T  ACCEPTABLE LEVELS R EGARDING
ENVIRON

MENT 
I l l  ABILITY OF CF’S TO EXPRESS UNIQUE

ETHOS OF COMMUNITIES

12m A RCHITECTURAL EXFRESS ION
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TABLE II IContinued)

FUNCTIONS

ENTITY NAME TYPE P E R F O R M A N C E  PARAMETERS

COMPONENTS FACILITATE P LEAD TIMES TO NE WITHIN TOLERABLE LIMITS.

CONSTRUCTION SATISFY SPECIFIC PERFORMANCE REQUIREMENTS

RAW FACILITATE P LEAD TIMES TO NE WITHiN TOLERABLE LIMITS

MATERIALS MANUFACTURE SATISFY SPECIF IC P ERFORMANCE REQUIREMENTS

ENERGY 00 WORK P DEGREE OF EFFICIENCY AND PRODUCTIVITY TO NE

WITHIN ACCEPTABLE LEVELS
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It needs to be poi mited out that great care was taken to ensure that no

ent i ty ’ s fu nct ional descript ions or performance parameters incorpo-

rated or concealed a funct ion or performance parameter of any of t ine

component entities , For example , the construction indust ry whose

primnary function us “ provide constructed facilities ” would not contaIn

perform ance parameters for constructed fac i l it ies.  The construlcted

fac i l i t ies  have their own specif ic functions to fu lfi l and also have

assigned to them performance parameters deemed capable of indicating

degree of funct ion fulfilment .

A reading of Table II in conjunct ion with Fig u re 8 adds the dimension

of purpose to the const i tuent ent ities of the morpholog ical re j rcsen-

tation and also , of course , to th e entity “construction industry ” .

Table III shows the internationa l consensus opinion as to what are the

resources or Inputs required of and the outputs from the construct ion

industry as a whole and of each of its constituent entiti es.

Footnotes are used in each table by way of explanation in s i t u a t i o n s

where a direct reading of the table mig ht lead to obscurity of meaning .
t’or example , an Organizational Form is set up to deal with each

request to the constr uction industry for a constructed faci lity or group

of constructed facilities . Thus , when an Organizational t’orm has

discharged i ts mandate the expe r t ise assigned to it retu;ns whence it
can ic. b iuch  interpretation of lnecl n;n; is conveyed in the foot notes.
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T A B L E  I I I

E N T I T Y  INPUTS TO OUTPUTS

CON STRUCTION INDUSTRY REQUESTS FOR CF’S CONSTRUCTED FACILITIES

FACTORS OF CON RE QUESTS FOB FACTORS OF

STRUCTION CONSTRUCTION
INFORMATION INFORMATION

EXOGENOUS

FORCES 111

M A N A G E R I A L  PROCESS ) THESE ARE GENERIC PROCESSES

BASIC PROCESS
SUPPORT PROCESS

ORGANIZATIONAL INFORMATION INFORMATION

FORM EXPERTISE CF REPRESENTATIONS

RESOURCES CF R E A L I Z A T I O N  SCHEDULES

- 
EXPERTISE 

2)

PROF 0SSIONAL I COMMISSIONS EXPERT ISE 131

PRACTITIONER INFORMATION RESOURCES

ORGANIZATIONS EXPERTIS E INFORMATION

RESOURCES

COMMISSIONS
CONSTRIJCTtNG INF O RMATIO N INFORMATION

ORGANIZA TION I EXPERTISE RESOURCES

REsouRcE s EXPERTIS E OI

EDUCATIONAL INFORMATION INFORMATION/KNOWLEDGE
INST ITUT I ONS I PERSONNEL FOR EDUCATED AND TRAINED PERSONNEL

EDUCAT ING AND EXPERT ISE 141
TRAINING

EXPERTISE

III The,g con ,ruture th e env iroem ant o l force, resulting rn lorces of change being set up wu r h u n th e construction
,ndus rry causrng a to evolne These err ogenous lor ces do not, therefore , have a specutuc output.

2) Eac h ccznmis,ign wa rra nrs a separate Organ,zatuonoi Form being set up to deal with ur n conse q uently on
conrpl el,on of assuonment the ec pnr ,,se return, whence, , came,

3) Eepartise vs en orurpur in thu s conteut ‘s f0 5.qn)Iy either an input to Organizational Form or as m oul t to
another ent ,ry due to people ch ang ing lobs.

i4 I  E c per, , Ie as an output un this conte x t is tO Si gnif y an ,nput to another entity duo to people changing iObS
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TABLE III (Continued )

- 

ENTITY 
- 

INPUTS TO OUTPUTS TO

i ’ RO FES SIu )NAL BODY EXPERTISE AWARDS
INSTITUTIONS INFORMATION/PROCEEDINGS

INFORMATION ACCREDITA TIONS

STANDARDS

RESEARCH AND INSTRUC TIONS / INFORMATION/KNOWLEDGE

DEVELOP MENT COMMISSIONS EXPERTISE
ORGANIZAT IONS EXPERTISE

INFORMATION
RESOURCES

GOVERNMENT INFORMATION INFORMATION/INSTRUCTIONS

INFLUENCE 
LEGISLATION

EXPERTISE FINANCE 

t—
~~~~~~~~~~~~~~~~

—

~~~~~

— --. -

FUND OF INFORMATION INFORMATION

KNOWLEDGE

E X P E R I E N C E

MANUFACTURING EXPERTIS E COMPONENTS

PROCESSES

RESOURCES MAT ERIALS

ASSEMBLY PROC ESS COMPONENTS CONSTRUCTED PAC ILITIE S

MATERIALS I
RESOURCES

EXPERTISE

oF
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C H A P T E R  V

THE CONSTRUCTION INDUSTRY — MORPHOSTASIS AND MORPHOGENESIS

It was stated in Chapter II that the dichotomy of forces acting both on

and wi th in the construction industry results in two concomitant
sequences of activities , one pertaining to the system ’s primary and

necessary secondary functions ’ fulfilment , and the other concerning

the system ’ s evolution. It is the latter we are concerned with here .

The construction industry as a comp lex , open system , mediates
between the dichotomy of forces acting on and within itself . This
mediating process is In itself , complex , and takes place at many
levels

• the level of the construct ion Industry in Interact Ion

wi th  Its environment

• the level of the Construction industry’s component

entit ies , when treated as a system in their own right ,

in interact ion with their environment

• at successive subordinated levels.
These mediating processes at the level of our consideration are to a

larg e extent autonomous and determinative of behaviour. They serv e
the following functions :

• tempora~ i ly adju~nting the construct ion industry and its

component ent ities to cope with external cont.agencies,

As an i l lustration of this consider how the Construction
Industry temporari ly ad juste d i ts  ex ist ing const ruction
method s and techniques in the German Democratic
l)epub lmc at t ;  i- rn nd of t N t  second world war In order  to

meet r u e  unprecedented uea~~~ demand made on it .  This

demand is evidenced by ‘ form of the Reconstruction

Act of 1950 and by the policies pertaining to Town

P lanning t h e n  in vogue ,

E l
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• directing t he const ruction indust ry and its component

ent i t les toward s more CO n j e n i a l  envi ronments,  Again
referrlncm to the immediate post—war German situation

the strauns imposed on the construct ion Industry in

endeavourin-j to increase production to meet the demand

became excessive , The temporary adjusting cf the

conventional Constru ction methods and technolog;enn no

lon-~e’r proved congenial to the construction Industry

environment and so, as a result of the medi ating

processes , a programme for the industrialisatio:-u of

construic t ion activity was drawn up. 12 This served

t In e purpose of dmrect ing the constructio n industry

towards a more con i- : .ial environment

• permanently reOr’.Janis in g aspects of the construction

i r ndu js t r ,’ to deal perhaps more ef fect ively with the
environment . In t ne I’nnun e d iat i ’ post second world war

German Democratic Republic this took the form of

imp lementing the following innovations:

• system s designs ,

• large-scale pre-tabricatton of complete standard-

ized components in locally established component
factories ,

• site assembly using the most up-to-date technol-

ogies

• flow-line site production.
As a second example of the permanently reorganising aspects of the

construct ion industry by the mediating processes consider the

construct ion industry’s response to government influence inThe

f t  2I

“Optimum Use of Altern ative Con struction Technologue.”, Long-rnrm Prospocri Onul Pvi ,ç ,es
In the Co nni,uc t ,o n Soc to r , Un,to,J Nat,o n , , New York , 1970 ,0  66
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Netherlands in the late 1960’s.’3 Here the government recognised

that it could use the construction Industry as a means through which

to influence the nationa l economy by guiding programmes of direct

spending toward s the construct ion industry when It warranted a boost

and by consciously restricting the volume of Construction output in

periods of econom ic hyperactivity . The construction Industry In order

to cope with this flexibility of act ivity demanded of It , built up an
inventory of designs and specificat ions for constructed facilities in

the public sector that could be drawn on when employment needed a
boost. The constructed facilities selected for design were taken from

the normal central and local government investment programmes. They

were also those constructed facilities which due to being assigned a

low priority rating did not qualify for implementation during the period

of their selection . There was also a continual updating of this file

of proposed constructed faci lities .

The theory of those mediating processes might be better understood by

considering It firstly at the biological system s level an ’ then monitor ing

its development for application at the adoptive systems level.

Cannon~
4 
concerned about the dynamic , processual potential-

mediating properties of basically unstable physiological systems ,

Wrote:
“Our bodies are made of cx traordinaruly unstable material . . ..  When we consider the ex treme instability
of our bodily s tructure, i ts readuness for disturbance by the sl ightest application of cc remal forces and the
rapud onset of i ts decomposition as $0011 ,oy favouring circum stances are withdrawn, its persist core
throogu’t m any decaules seems a/m ost mir aCl u/ous . The wonder increases guise,, em realize that fl ue system is
open, engagi,rg itt free exchange with the outar world, and that the se-uuc tore i tself us ,tot perm anent, hIlt
is beung continuously built up again by processes of repair..,.
The constant Conditions which are maintained In the body might be termed EOU/L19i9/A That wvrd ,
however , has come to have fairly exact meaning as applied to relatively simple physico-chemical states, enclosed
systems, where known for-ceo are balanced, The co-ordino ted physiological processes which maintain most
of the s teady sta tes in the organisms are so complex and so peculiar to living bein~~ ... that I have
vii ages teul a special designation for these sta tes, HOMEOSTAS/S, The word uioes not imply Tom ethung
set and immobile, a s tagnation. It means a condition - a  condition which may vary but w#ruch is
relatively constan t”

131
Api. of rho Con,tr ucf ,on Serru, in Economic Pollcp ”, Long rerm Prosp ect, end Poi uc,e s

-ii he Consrr uctlon Secror , United Na,,cn • , New Vor h , t 978 ,p .  53.
‘ 1 4 1
C,rn,uv W elt er B - “Th e Wisdom,, ol the Bod y ” , rev . ed .I Norton & Company Inc.

~‘inw V ,,ru 1939) pp. 20-24
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Mace , i S  
in considering this conc€,pt of homeostasis found it needed

extension and art iculated his reasoning as follows:

“The f irs t ex tension would cover the case in uv ’ /, u n h what us maintain ed or restored is not so nmuch an internal
state it  the organ brim as some relation of the organisnm to its environniemut Thus would talme care of the
facts 0/ adaptat ion and ac/las tmnent . including adjul tment to the social environment., the second cc ir r r rs ion
would coeer the c ase in which the goal, end or norm is some state or relation which h,uv never previously
been experienced. There is clearly no reason to suppose that every pro cess of the homeostatic type
consists in (li e mnaimmi’enance or restoration of a norm, There is no reason whatever to suppose that the
process always begins in a sta te of equilibrium which is then dig tuirbed. Life uruay start in disequuulubruuun
and in maladjustment, so that when the goal-direc ted process reaches its destinatuset a state or relation us
established that has never obtai’imngl before.”

There are, at any rate, many cases in which we require the concept of homeostasis to be cc tended so
that i t  may apply not only to the restoration of an equilibrium but also to the discovery of new EQUIL 18R1A

Thus It becomes obvious that there are two distinct features resultant

on a systems mediation between external and internal forces , in

biological systems , one referring to homeostasis and the other to

biological evolution. These may be retit led as :

• Structure - maintaining ,

• Structure - elaborating or changing.

Buckley , 16 concerned with these concepts , in developing a modern

systeni s approach to the sociocultural realm , wrote:

“A (higher levels these mmmediating processes become im uore and more independent or autonomous ,
and ni ore determinative of behaviour , They come to perform the operation of;  (1)  terrlporarily
ac/ lusting the system to ex ternal contingencies; (2) directing the system toward more congenial environu-ruemlts,
and (31 p ern rane rimly reorganizing aspects of the sys tem i tself to deal perhaps more effectively with the
eneuronment -

“It migh t beprofu table to util ize more neutral ten ni s for the two basic proc esses of interest to us here,
naummel y, MORPI-/OSTASIS arid MORPHOGENESIS. The form er refers to th us’,’ proc u’r.smms in
corr mple.n system-environment exchanges that tend to preserve or maintain a system’s given form ,
organ Ization or u lute Morphogenesis will refer to those processes wt’muc h tend to elaborate or change
a syste m ‘s given form, v mrui -tui’e or state. Homeostazic processes in organisms , and ritual in socioculzural
system s are c r a mp/ es of ‘morphoStasis ’,- biological evolution , learni ng, arid soc ie tal ulevelopnim,s t ire
e.uua,r ‘pies of ‘morphogenesis’.

f y i

.6 - - Ho,rieo,ta,,, Need, arid Vafuea ’ Bru sh journal of Psychology 44
lISt, I ’ v e  204 205

16 1
6uu~~ir’, , Wu ,lm n r iocuuui ogy and Murvi ai n Sy s tn mrus Th eory ’ tNliewood C i u i m , . New J ersry
Prnrui ,v e Hail uu* ~‘ pp 58 59
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These concepts of morphostas i s and morphogenesis apply d irect ly to

the construction industry, it being a sociocultura l system in the socio-

cultural realm . l’igure 5 can be modified to convey , conceptually,

the concom itant sequences of activities continuously taking place in

regard to the construction industry , resultant on the dichotomy of

forces to which it is subjected . This development of Figure 5 is

shown as Figure 9. Here it will be observed that the sequence of

activities dealing with primary function and secondary functions ’

fulfilment Is illustrated by the rather substantial rounded arrows. The

sequence of activities pertaining to the system ’ s evolution are shown

as mediating process between the exogenous and endogenous forces.

It is necessary at this point to ref lect on the fact that it was earlier

developed in this report that there exist nexus between the various

component entities in the Construction industry and between the con-

struction Industry and its environment . Figures r and 6 attempted to

convey this notion. It was also stated that these nexus should be

comprehended as being essentially psychic communicative channels

Involving complex information exchange processes which was called

a causal network . Within this causal network which facilitates feed-

back , it is only when the size of influence In one direction has an

effect upon the size of influence in the other direction, and is in turn

at t e ’ c ’ t u ’d  by it , that there Is mutual causation . Now mutual causal
relationships , or mutual feedbacks , can be either positive or negative ,

In situations where there is mutual ne t i t  lye feedback there Is a

counusract ing deviation from purpose which results in the construction

industry system striving to maintain or preserve Its structure and form -
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morphost asis.  Equally in slt ,at ions wh e re their -’ Is mutual posit ive

feed back , there is a deviat ion from purpose that ampl i f ies It and

results in the construction indust ry striving to elaborate its struCture

and form - morphogeneSis.

Th is dichotomy of feedback takes place concomitantly at many ievu;Is

in the construction industry - the level of interaction betwr-’ei it and

it s environment , between Its component ent ities and at successive

sub ord iii ,uti~d levels. Equally, under certain cond itions , deviation-

amp lif icat ion may become deviation counteracting and vice versa .
For example , increased productivity could result , according to the

nature of demand , in either an increased constructed facility popu-

lation or an increased qual i ty of product with a red iced rat e of

increa,;u’ in the constructed facility popu lation , If the demand let ’ s

say,  is predominantly quaat i t ac lve , then as productivity increased to

sat is fy  this demand , indications are that the demographic trend would

inevi t uh iy become incompatib le resulting in the deviation-amplif ication

process becoming dn’~’iii t ion-counteracting .

I 

At any one tim e in the construct ion industry there are many dev iat ton-

amp lifying and deviation-counteractIng processes taking place simul-

taneous ly. A s ta te  of Inert ia or a dominance of morphostatic processes

is unlikely to prevail for any significant period and so we experience

a Construction industry that Is more or less always in the process of

e’,’olut Ion,

Causality in system s possessing morphostat ic processes , is , accor-

ding to Be rta lanffy 17 aligned with the concept of “ equif inaluty ” . This

is a concept that contend s that a final objective may be reached by

any number of developmental routes. It must also be pointed out , of

( i l l

Bo mtai en if v . Ludwig Von . “ Prob ien r s o f Li f e , Harper & Row , Torchbooi, Edit ion ,
New r , . - c  i%O p 142
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course , that causa lity in systems possessing morp~ ogenetic
processes is aligned WI th the concept of “multif inality ” , This is a
Concept that contend s that similar initia l conditions may result In
dissimilar end-states, Thus the theory of causality applicable to the
construction industry and its component ent it ies as adoptive system s
is a composite of equif inality and mu ltifinality . Thus the outcome of
various activ ities In the construction industry may not be casually
dominant on or indeed relevant to the Initial conditions surrounding
such act iv i t ies.

The morphogenic processes can be generalised to a degree by con-
s idering them in the light of the const ructed facility design process .
This is a situat ion in which the designer when presented with the
client brief is unable to visualise in c lear detail the end Constructed
facil ity. In point of fact , It is the deviation-amplifying processes

that take place between the designer or designers and the client during
the design process that generates an outcome deviant from the initial
conception. At the initial commissioning of the designer the amount
of Information stored in his mind is much too Inadequate to represent
the detailed final outcome.

It is readily acceptable that it Is not necessary for a designer to
carry all the detailed information In his head but rather that he be
possessed of the skills and rules to generate the necessary inform-
ation.

Th is same reasoning equally applies at the level of the construction
Industry as a sociocultura l system . There Is neither enough infor-
mation or decis ion-making ability when summed over all the con-
struction industry ’ s com ponent entities to account for the complex
organisation that It is. The complex organisation of the construction
industry is generated by rules which are themselves generated
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similarly sad by the interact Ions among the different entities and

betv ,een the construction Industry and the other soclocultura i systems

in  tn t ’  soc iocuitural realm .

The effect of the interact ions generated by the rules can be s u m m a r i s e d

as :

• limiting the scope of act iv i ty ,

• provuding new and revised rules ,

• providing new inforrrsation and understanding ,

• causing change in the mo?phology of the construction

industry and Its component entities.

A diagramatic representation of the activities precipitating the occurr-
ence of morphological change has been attempted In Figure 9 where it

has also been shown that within the construct ion Industry~ positive and/
or negative feedbacks are mediated by selective decisions of the
different entities. In short, the mediating processes permit the

Construct ion industry to discriminate , act upon and respond to aspects
of all the distinguishable entities and constraints in its environm ent .

‘ibis process results in selective activation of the structure and form

of the construction industry which becomes Isomorphic in certain

respects to the preceding structure and form . This ever evolving

structure and form of the construction industry results in the manifes-

tation of certain isomorphic conditions. Figure 10 identifIes the

various Isomorphic conditions which occurred , or are likely to occur ,
In the evolution of the construction Industry. it must be pointed out ,

hOwever , that the manifestatio n of a technologically superior iso-

morphic condit ion does not necessarily mark the end of Its predecessor;

rather is it more likely that all conditions may operate simultaneou sly

depending on the social , econom ic and political conditions operating

at Internat ional , national or local level.
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Figure 10 also reveals that the forecasted projection for the next iso—

rnorphic condit ion Is for a fully automated industrialised realisation

process of constructed faci lIt Ies realisation. In such a condition

the following would most likely be experienced:

• a ll work processes capable of being mechanised would

be mechanised and subsequently automated ,

• a full range of standardIsed com ponents , mass pro-

duced using fu lly automated industrialised production

would prevail. The dimensions of these standardised

components would have been determined in accordance

with ,a generally accepted system of dimensional

coordination,

• constructed facility part s would be prefabricated using

standardised components to the extent that the optimum

number of parts would be used in site assembly ,

• constructed facility desIgn and the organisatlon and

planning of its realisation would be in accordance with

the most up-to-date scientific , technological and

assemb ly techniques . The design calculations would

be performed by pre-programmed computers and the

constructed facilIty representations would be rea lIsed

by numerica lly controlled drafting machines.
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