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The aper traces the develonment of %he congtrugtion
industry in the United kingdom {rom its besinniazs iu tue
industrial revolution, deaonstirating tiue gradual separas
tion of the roles of the professions, the contractors and
the supylies of building materialc. ‘he growth of the
private inousing uwarket led to new types of finaneial
ingtitutions that were intended to assisi ~eople who lacled
suflficlient funds to buy their nouges outrizat, cuch as
Building societies, cuaritable trusts and vo=0nerative.
Societicass <Lhe way in waieck the sveculative orivate ousing
narket vecanme a agegialised "consuuer-oriented” diviuion of
the inductry is deueribed.

Tbe reuainder cf the industry celers for a "oespoke" Geaand,
and the iniliuence of govern.ent :nd loocal sovernuent wodies
iz ewpnasised, with iuplications o< fluctuatiug spending
agcording to nationul cconomic conditions. The developuent
and rowing speclalisation of the Lrofessions ic traceq,

and tone luylications of a watertight divicion of reupousi-
Lilities between architect, engineer znd contractor is
ulsougced,




dhec gecond seevion »viiiusees ulo sanoean oibtution io the
LOdUstry dol anolyses $eeudss  ine Seraewule aod NPT SNt
Or c..ploywent Lolicy Qu the fudvuiiy 2o ol otel with

Ve aceds of develogin countrics. Voricus cloensve ut
ia_roving Jreduetivity irclugoe osycotewn building, wnd the
advantages aud dicuovantases of this agoproacu are discussed,
The iuportant trends 1o .wodular co=oraiacsion is aupnasiced
togetaer with inplications ot a aijker requireu svanaard of
accurac; in consvruction.

she trend to nLechanisatiorn and the srowtn of tae »lant lhirve
industry is limitea by the structure of the industry, and
the repairs and waintenance zecetor =nd the sualler building
contracts are not normally suscestivle to gcononmy tarourh
wechanisation. .owerer, tae suorta e of cuitable lzbour
aag led to an incr-asing usc of construction vlunte

4 turther inmportant trend is the recoygnition of the vital
role of trailning, narked by tie setting up in 1964 of the
Construotion Industry Training Board. The Seloleile was
glven power to levy funds frow construction firug in order
to walke availuble teounical tralaing lor iueir .wnasers,
operatives and serson.cl oag . 11 s srant=aldin: attenqance
at retevaut courses .rovided by other institutions,

The third seotion sives statistical data on the input =nd
output of the secctor, including the coatritution to overall
euployment and the _ross national oroducts The trends of
output ere ;iven for iousing, industrial, com.ercial and
pudblio builuin: works ior the years 1909 te 1:7¢, togetuer
with projeetions for 147> to 147y,

In addition to new woris, coorodismately 21,000 iz upent
€acll year on reuire wug aalutenance, wnd therc ig 2lso a




sgroviing trenc to 'do-it-—;aumelf', 1a wodel Lawivi.ual
noucenolders obtoin tl.ber, © el o ey aint oL other
materdals and carry out the sucller L0DL Lround theip

howes.

A table sives the nuwbers ang Llabour rosources of U..,
construstion firus, and erphas ises tiat the Jer cent

of firus which ennloy 6. or more operatives provide aliiost
two=thirds of the total sunloyuent in the indastry. &
further table analyses nuicbers of oconstruction firus and

operatives by trades.
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The growth of Luilding and eivil engineering as an industyy

in the U.i. can be iraced Lac:z to thue iuaustrizl revolution
with ite i.ap5lications on coastruetion denand regsulting frow

tuv apglication of stea. .o.er, tae crovth ol factories cad

t.ie lnorease of the scule of industry ausd of the dcuaund for
transport iuproveaents. The movewent of population frou tie
rural to the urban arcas of the country sroduced a cubstantiall;
increased deudnd for aousing and, later, ror co.iunity faeilitie
Sefore the uineteenth ccutur:,.cousuricctions wesc Lenerally
2O0r and the nariet fur ooth _oods and labour was 30 local

that therc was little call for building to be or_znised on

an industrial ovucis. Tae cowing of the railways in the 1850's
and 1o40's, cesides Cpealny conciderable secse for contractors
14 theauselves, ulso cacluri_ed a wuch freor uovesent of nen

aud uaterials ard voouted iacustrial deand for constructicn
expertiae,

The larger scale of tiuc works to v .nlertalon ied inevitably

to greater srecialisztion. In the case of the railway
companics, the compauy as clicut cow.issioned an engineer to
design and supervise tie conctruction of the peraenent way,
together vith the asuociates eartiworks, buildin., brid-eg

and tunnelss The en incer was res.onsidle for cévising e
cliont on suitatle coniructors for the Wy rnieh war usunily
let in seoticnse .ueh of tair veri: voulid o sejarded oo teating
gven by teday's stendards. Une exe.ole i3 tuz 3 Xiie long Lox
tunsel on tue Oreat Josters Reilvay wulel was coustoueted auvring
the years 103,-1341, invulvin, 150,000 cuvic :ietres of crone
vation, all of wiich wus Lauled up hle shafts in Luciiets by
seane of horge (ins at tue svrface. oae coutractor clone,

»

seorse Jurge of lerne lay, undertool to suild over three-
Guarvers of the leajli wad the re.cinin seetica was to be
driven throuzh sclid 2atu stone b two lucal inen. 4 furtier

i
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contreet for the uuizly ol aricks 4o line t.o Lun.cel seoulired
& toval of 30,000,000 vrichs ovap LuLTCasy oar ooeviod,

“uece developuents in the civil cuglneerin: Lide cf tiue con-
strustion indaustry were .arailelleqd by the rowth of encral
bullding contractors, who verc sreparcd %o contract for the
construetion of u comrloe builaiag widh tue celicat, =nd oo
obviate the need %o nake gedzrate contracts with each individual
] trades The "uaster builcer" then caployed a tean of soecinliut
N crafts.uen - macons, bricilovers, corpenters, etc, = to carry

e out the worl. Althouu the traditionul srafts and .trades fousht
‘ fiercely to aaintaiu their Jrevious ronoply of buildiag work,
the old frazuented fory of or;anisction could not coupete with
the never firms of masier builders as demand for factories,
conmercial and industrial preiices srew. IZousing demand also
grew and in turn led to a deuand for new civie and pudvlie
bulldings in the conurvatiocns. Dne overall crowth of the
industry in the latter part of the nineteczath century is illuge
trated by the increase in the total aunber of euployces from
390,000 in 1851 to 953,000 in 1901, The proportion of the
~opulaticn employed in the industry ulco inecreascd; iu 1551 it
uad been 1 in 46 serszons bus vy 1901 it had grown to 1 ir 34.
Altiough it ig gometiies su, ected that the building industry
is by its nature conservative ond higinly resistent to change,
tale great expansion in euployment and outout was acco..panied
by devalopments in tie organisation of the induatry to suit the
developing and changing markets for its ,roducts. Purthermore
the iucreasing engineering skills and knovledge was refleoted
in changes in the products themsslves, including the metuods of
construction ac well as the productlion and availability of
building wmaterials and corisonents.,

4 As the uarket for construction developed, it becaue clcar tihat
' Yhe denmand and the potential clients vere in several distinct




1.4

categoriess .lowever, ia only one avco could thue buildins
industry deul dirzei wio: individucl cowuausrs catober thon
turoush bvusineecses, civic aut..rivies or sovernsent wuinise
tries. This was of course tuc uariet for _rivate nougiayg, and
it provided a yrofitalle oppertunity for the cutaite devalopers.
Sinoe only a limited number of jecnle had sufficient wealth to
be able to buy their liouses outrigut, ncw types of [incacial
institution srew up to neet the need. One particularly iupor-
tant group were the nor-, rofit naling duilding oSocities, whnich
offered a reasonable rate of interest to investors and lont |
their funds to individuals on the securii, of mortgages on their
nouses. Co-operative nocieties also supplied funds to nenmbers
and even undertook some development “lreetly, bullding houses
both to let and tor owner-ocoupation. Local authorities, uany
of whioh were re-ori.niced and ziven ;reater powers :in the late
nineteenth century, also be,un to act aa develovers in their
own right, catorin, for the necds of thc poorer groups in their
areas who recuired nouses to rent., It ig interecting to note i
hat all these Institutious cet uy %o orovide gouureces o Iinance, §
were all nou=profit .auia_, wad iu faet a nuuber of cuaritable ]
trusts were also started to ¢r_iaite “ue crection, ond redain
tue ownersiiy, of dwelliugs for soorew fu.iiles. novever,
tiuese institutions did not see tha cuality of tiae surrounding
environuent ac an iuportant coucern, with the result that uaay
of the suburvan developments of this tiuwe Jresented aa unplanned |
and unattractive wuppearance. Tuis led to the tornation in 169
0ot the Garaen vity asuociation, with the objeetive of introduce
in* the idea of coupreliensive urban nlanning, wiich wae followeé
oy the foundation of Latchviortn uarden City, laupsvead Garcen
Suvarb and toe Liverpoul uverdea Suburb.

The ready suppl, of sinuuce, tosetucr witu the sreving weuand
for lover and middle income housin_, crorted conditioas in which |




tue speculative estate developer [lourishei. Tuis feature of
the housing marlet did not in geueral - 22ply to otner sectors of
the bullaing industry, cuch a; incustrial, co.aniereial, nublic
and institutional tuildin_.s, wuere tie client e.ployed an
architect or designer aund recuired that the structure ve custone
oade t¢ nils individuul reguirc.aents. Dhus the orivate housiag
c¢atate developers becuue the only nain section of tie industr;
that is effectively oconsumer-oriented in that its product nust
b2 designed by ths constructor to sell on the open aariet, as
alstinet from ihe rest of the construction indusiry, waich
tenders and builds according to dosizn and s.ecifications Sup=
slled by the arehiteet or engineer to tue svecific requireneuts
of ¢ue client,

This 'bospoke' feature of demand is not an unuwixed bleasiag for
the contracting industry, since the absence of the need for a
general ‘sales' function iz balanced by other constrainte on
resource planning. while firms operating in other sroduct areas
of a warket coconomy fece the urobleu of celling to a wholesale
or retail market, once a mariet share is established the demand
can be forecast with reasonsble accuracy, and resourcea of
finance, oen, materialc and plant ocan be mobiliged 1o neet it,
However tiie contracto. has ¢ .ender for work inm the knowledge
that only 1 in 10 or 1 in 20 of his oids are likely to be
succesful. Thus he is forced to tender for 10 or 20 tiues as
auch work as he Icecls able to cope with, with the risk that at
any given tiue he could be faced with a workload far greater
or far leas than the capacity of kis orgenisation. To these
dangers must be added the common 'Zfeact and famine' nature of
oonstruction demand, much of which emanates from government
ministries or local authorities, where spending can fluctuate
considerably according to nctional economic conditions.
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1.7 wulle the _roccus side of tue iaduscies fo bee .lactecnta
century wao feasered by thz _rewie of the coucral contractor
aud the waster builder, simi‘er iovrwel cevelosments wore occur-
inz in the yrofesaions. It Ls true ot S.ere were .any
notable individual Zritish architects in the lats scventeenth
und eignteenta centuries, bLut it was not until 1354 that a
group of well=-inown arciitects of the time a_reed to Torw the
Ingtitution of 3British Arciitectsz, witn the aiw of regulating
entry into the yrofession and :aintainin:s .rofessional standards
Thls body later becawue the Zuyal lnslitute of 3ritish Architects
raceiving its cuarter in 1657.

1.8 The oivil engineeriag professidn had already forued a 'Society
of pergons studying the urofession of a Civil sngineer! in 16lo
known ae the Inctitution of Civil Zngineers. Its .emoership at
that time was liuited to young wuen, not less than 20 and not
wore taan 55, and the firet Presidunt, denry lobinson Lalper,
wag only 22 years of aje. Lovever, two years later, Telford
agroed 1o accept itie Trezideacy of tlic Ingtitution, and i+t
grasually cained acceptance wuon; estuolished ¢ngineers. In
1624 the objeet of tue Institution was revriiten as folleows:

"For the yeneral advancement of ..cchanical Seience,
and, wore particularly, fo» promotin_ the accuisition
of that speci~~ of inowled_e wiiieh constitutes the
profeseion of a Civil unginecr; .eing the art of
direceting tae d¢reat Jources of sover in Uature for the
use and conveunileunce of wan, as a ..eans of ~roduction
and of traffic in 3tates, botn for external and
internal trade, as ayulied in the construction of
roads, wvridges, aqueducta, canals, river na?igation
and lociks, aud in tue consiruetion of Sorts, haruours,

uoles, breciwaters and liliithouscs wod in the art of

navigavion by artificial pover for the Jarmoge of
coumerce; and in thic coustiruction of irachinery; and in
tie draineage ol cities and tovas!.

’




One coantrast Litocen ¢ .e asorer el o loe mreaniteclural and
eagluecring _wofusulons g i Mhe sicls o Saicn Jor _rece
fessioral conducts Uae (15L toul: tha view tlat i€ was iuoroper
for any of ity menvers to ..ve a eeuniary interost in a
building rirs, whereuas there is no ciuilar coustiriant on a
chertered civil enjineer. %aug Jrofesuionul eu_ine.rs can,
during their coreer, saln exjerience of wori: in voth the
contraoting and cousuirting sides of tue industry, zltuough i
they run consulting firus and zre mewvere of tue Assooiation
of Congulting uniineers, taoy ore nov eraitied to have asy
financial iuvolvenent ith a centracting fir.,

draining in <he .rofessions in the firgi Lart of the uincieeast
century as usually by iacc.ture s rec.e.t or susillace,
souietines suppleiented Ly foreiyn travel tad by atiendance ot
occasionul lucturss, woviever, In 1040 ¢ Chair ia %he Arts of
Construction was estanliglied at win,'s Colle_e, Loudon, and in
1841 a Chair in arcuitecturc was esizblisued at Uaiversity
Colleye, Londone & few years later, in 1347 tho Arcuitectural

~dosocietion was foundied wit: tle object of yrouoiing tae atudy

of architecture and _.rovidin: a ceiool for traiuing. llowever,
the 2QI34 did not iniroduce a forual systeu of tests cud excii-
nations until 1c82. 2aig wos voluntary at first, but tae
supplenmentary ciacrter in 100 c@ve pouers o dJevelop the systea
of oxauinationc und arrange, :s fur as nractieccole, a systsaatic
course of sducation for all thoae eateriu; tue srofession.”
siailar steps were taken %y tho Institution of Civil lngincers,
out exaainations for corporate ueubersuin were not introduced
unti’ 1847,

1 - ..odern In;lish .rchitecture. C. ~.arriott.
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CGne other szjor -roressioncl division tact Wovediv.ed in toe
latter Lalf 22 iz siietecabn Contirg oo Laat o8 e ulatity
Surveyore urilinclly it ual BLO CuisbCa SOr Gu@ COLLTACLOTS
tenderin; for a _rososud secac.e tu be ovovided it o set of
dravings and a greecilicutic:, and eacu coutractor draw. uy uis
owvn bill of cuantities s0 tunt ue cculd caleoulate the ubit
vrices at which he would ve nrevared o carry out the work.
Later, builders realised that tails reculted im o costly waste

of effort when 10 or uore builiers awployed incivicual estila-
tors aud only ome could urfset tha cost aegainst the contract
when it was eventually svarded, aund be un to ecuyloy one esti.ate
Joinily to provide a bill o2 Juantities. .In tiue it veonze the
cugton for the quantity surveyor on such wosk 40 ue a;noluted
and paid oy tue cliienv. Mhis relieved tue builders of the
exyense and, at the caue tiiz, orovided thoe building owmer wita
& surveyor to reyresent aim in any later ne_otiations, 2 The
Royal Iastitution of Chartered surveyors vas founded in 1568

and inecludoed quartity surveyors, and wien in 1904 a ceparate
Quantity Surveyors' associztion was founded, the RICS establishe

& special ‘uantity surveyors Comuitteal.

Phus, what 3owley describes as "the systeu” srew up of a
separation of the three ghases which laad to the ocompletion of
a duilding:

1. orking out tue overall deaizn in accordance
with the client's royuireuents for accou.odation
and auenities,

2 « The 3ritish Suilding Incustry. ..arian 3owley.




§13

-19-

&

<e C2leulatin: i:he sitruetural desiGn to ensure taat
the Bulldin, I3 Cuuahis, resiot, caticisated

loadings .ne cli. tie cCuditions cnd Lhat the
services viorik.

3+ Actually producing the buildin_ and waking 1t
ready for ooccupation.

In broad toeruc tae fii: phose is the gpeciality of the arcii-
teot, tho seoond of tae structural, civil or zervices engineer
and tue taird the proviance of the building contractor vho is
only involved after tie desiin phases are couplete and tender
docunents prepared. Thus the contraetor has no opnortunity te
apply ais experience at the design stage and suyzest waye in
which the objective of the client could be acconplis. ed uore
economicelly. Un the vwatertizht divislon of resionsivilities,
Bowley coruents:

"In sun, the separation of design reaponsibilitiss fronm
building respensibility enebled builders to neglect
their omn education in design, or avoid the euployuent
of desizners, ard the architect +o ne-lect uis own
education in building prractice ara the euployuent of
building technieciana, Squally the developuent of the
systeu of independent quantity surveyors enzbled
desizners to neglect prover study of estinating and
avoid the ecployuent cof estiaators®.

Another feature of tuis 'systea’ wao the abaence of competition
in desizn. Althoush +this does nave some advzntajes for the
client in that in 2 competifive situation, desirn contracts
might be won by less o rupulous operators who eunployed uncualie
fied staffs or skiuped their wori, it does huve the efreet of
insulating the designer frow the effects of unecononic design
or ineccurate costings. As the twentict: century nrogressed,
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ru by fully cualifieu civael er Lraslr3y cid ca_ioyed a welle
cualifiev statf of estimatur:, SLyCiEy eugliicuis, surve,ors,
~ndoaraugatoarn. Thus ot l.ast one lor S owallaing tir., Jdovis
Liunited, developed tae idea of . Jaciiae weal in vwoieh tae
contractor was able t0 awviuc o nna influence e c.oice of |
design in order to emsure tLat aa economic croice of ..otucds
and .Laterlais would ve yossiole.
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Lle of tize erucial Qicvors raie ceter.ine tie reneral or an=
isation of any- building industry igs the availa.ility of
suitebly-qualifieq and experisnced labour. Ig the Urited
Kingdom, as in aany other countries in Jestern surope, thig

has proved a uajor consirdnt oy the growtn potential of the
industry and nag led cuploysrs to investi_ ate «.ethods of laboupy
saving asz well as latroduciag Yonus inceative acleues to
encoura_e hbizher productivity. Thius is of course in naried
conirast to the usuzl sTroblew in developing couairies, There
tae building and oivil eaglneerin; industrieg have 2 vital role
to _lay in eiiiloyment orcation taroush the introduction of
internediate teclnolozies,

In an 1odustrialigeq country, such as tne Uniteg kingdom, uany
nen zrfexr tae more eongenial ouploy.ient o rortunities offered
by faotory work. In fact the then «~inlstyy of Labour wutlined
the syecigzl enaracteristicy of worsing conditions ip the
consiruetion industry as follovisie

-

(a) Geo_vaphical nobility

(b) Uncertainty of tuture e..ployment

(e) Interruptions caused Dy oad veather

(d) Unsatisfactory welfare coucitions

(e) Sensitivity ‘o sconomic sug s:asonal
fivetuations,

These factors Lave euntinued to ayyul, » &nd tue industry findas
1t aiffioult to expand its resources rasidly t¢ cope with
inorsased denend. The ..os% recent erquiry into the use of.
labour in vuildtiu; cad eivil engineering was that of the

Yuel sesrown Couxiitee ¢ in 1568, vaich nade tae following
Couwwents relating to Lsroductivity:

la «inlstry of Labour sanpover Study .o, 3 Heale 3G
¢ = Report of the Counittece of <niuiry under riofcsgor

e o <helps=-brovn into certain c.atters concerning lzbour
in building and eivil engineering, July 1958, Ciind. 5714

- o>
z-.AaOdQC.
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daerc s o sucsianiill 1o of _rvduectivily oy tne
breaking up o7 tewus wao sire used %0 voraing vogetuers
oat it i3 Lcucrally socaille 1o slew down the rate of
-.abour turnover.

The .cououic Ievelopuent Co.wittee for cuilding znd
Clvil Up dueerin; should extend t.eir forceasts $2 the
denand on the inductry 4o three s%ars aliead, Uo encourage
firns to plan their nanpover requirementa; overnuent
should wmake firmer comuiticnts ahead; and thero should

be regional economic foreecacts for the industry.

Jathin the fraiework of nmore voeitive euployuent .olicies
(see 5 volow), CCuyanies tluuucelves can zaintain more
etadble labour forces by:
(a) iaproved .eays of tranaferring oncratives from

site {0 cite,

(b) duilding up pernanent lubvour forecs iu Clven
areas and acein; wora vor: in these areas,

The ouuber of cperativ.. working under laboureonly
subgontracts uay be cetweea 155,u00 and <30,0C0. The
Jsvactice 13 uore provalunt in aouge~buildin_, in the
Souti: and the .idlands. althouzh labour-only subeon-
tracting is open to abuses, vere it abvoliched +the
industry would suffer. 4 standerd fora of suocoontract
should be doveloned.

Qechinical advznoes in the industry hzve not been uatched
by improvements in tua handlin; of _orsonunel relation-
shiza. ‘The rerort uade a nuuber of recunnendations on
the subjeots of iraining, roeruitiuent, wages poliey,
welfare facilities cand frince osnefita. It aluo
reconended greater aiscussion ang contsultation between
euployere and uniong on euzloynent poliecies,




J‘

fue aveve cousentg SAoudi Ut soiie of tin LTl Jaced oy

o
wadlding; c.pleya a4 vie of full Sosdufaedle 1o oordor to

€}

] .
R R ey
BRI L I

i

saxinlue tue Jroductivivcy i thoio S L0005, 2
or_calsation Lust se 1iroved ot tue zu.e tiwe oo tho weitiing
conditions, .u_eg wund fringe senefits. e ~atour was a
ilonddle resvurce and eculd oo wirea znd dises o e at vill
sacreaced costis duc to uclays in the deilvery of coii-onents and
waterials or the Lrovigion of vorudng araviage aud Lotails vere
1li.:i%er to thosa of uoldin; idle ecuilqient o e jJoo, to_etrer
wita overiicad eouts such oo saluries o2 forcaen and supervigors,
Jut in the cireunatancas wileh auve prevailadg Since the second
"orld war, building and civil engineering ocontraetors have
been forced to ceel: :.etlods by unietr tie involve.ant of labouy
12 their site oyerations could ve uiniiiged,

Lae such .aethod wileh has been trieq with varying ue rees of
success 4z systew ouilding, 2uic waz started on ¢ ooncidaresie
30ale 1n the late 1S50's i cau uc sefined nc the putiing
tojether of - serics of factor,=.zde cui _uueuts aceordiag 4o
“oue forw ol rourietar; s ute.. Thevs ars 'y auader of tylag
of buildin, tiat are re uirad in ruen Luwantities as ¢ :iake
then suace,tible to tl.e seteavial acounoiizs of systen pullding,
sarticusarly houses, seavold and fact.ries. Ilouever tucre were
& Sreat .any different systag sut forrard by the various firus
wileia were attracted into tric uerket, with tiue recult tunt
each was only &ble to secure = relativel, zuall ;vo.ortion of
ite Thus ,rogress hus uot lived up to tie initizl eisectations,
und the auouut of e itul wkiey 1o tiod neodw Jloant cad Jagadnery
tag led 2 nu.ber of firs tc leave tuis branct of the ivductzy.
It se0us ;robiule 42t 5. <tex Lullliug in the Uews 411 conii.uac
%0 be Of wost iaverizace in local avtuority wousiug and seliools
«and rivate factery aud wariousing levilopuent, uevae tue final
sreduet 15 of 2 stzucard troe and the ..arizet ig coiperatively
larzes Por all out = feu welleestolblisied and autiinglly o provec
8j3%te..a, 1t Lac veea - continuous strugsle for survival wi4dLLany
Tiriu have deen o orctii_ well below crzaeity.
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Frogress of il ige systae Luilas oo b2 doo. cus fasther
delayed by the repzrcussions »f the partial collaree of the
Gysten~bulil councia—uwne . eI L0 aaOvd aL donan roint

in Canning Town, Sout: Londer “n iday 19638 after a 7as explosion
in one of the Zimts. 1 Touie ccllapse led to a rsat deal of
unfavourebie public.iy, and siwiuwctarul safety checka were
carried out on tower blocks tarou_hout tne country. The Linistr
advised 51 local autkorities o carcy out an a.gent check on
2,500 dwellings, ana in some cases tenan®te were cvacuated.
Ronan iolnt itself was of load bearing pumel construction and
the tribunal found that thare waz a lack of continuity at the
Joints, which could lead to progressive collapoe if any part of
the load bearing walls was to fail,

Thuo although & number of established 'heavy' concrete systeus,
such as Bleon Wgll Framc and Jeupegon Lave continued to refine
their sanufacturing end assembly tesunigucs and have gained
increasing acceptacce, it ic ir the use of new materials or
eatadblished materials in diy. erent ways tuat has been one of
the most intersgsting treudc in receiit ycarse Prefabrication of
components has grown particulariy, and a noteble trend has bdeen
towards the supply of nmanufaciurcd fruve. and joinery items,
which have replaced cite-faur cated joinery ‘or wost types of
buildingas. The uee of prefabricated steel urd aluminium frames
is also becoming more comawon. The use of wet plauster is aleo
declining, since it is often replaced with plasterboard and
plaster panels. Alithough wricks reiain a sajor yluce as a
walling maderial particularly im privete housing developument,
due €0 their assthetic sppeal, precast conorete blocks can be
used as replacements in some cases. The plastiocs industry has
successfully peueirated the building materials market, particu=
larly in flooring materisls, pipes and rainwa’er goods.

1. Report on the enquiry irto the collapse of flats at Ronan
Point, Canning Town. ilinistry of Houuing and local
Government. 1968, HiSC,




One of the most vaiuarle Foenas Lan blen tovords wocular
co~ordinetior i i wonoyooerico, hoestare e Llowing work
over a period of viars by tra LCLLer Soolely, an 1Ses tre
Britieh siandacds Jrno ot bt juulishnag o
for the co-ordinetiou of Dinmens.cm in 3eil

oy

S50 Recoumends it ang
ings Controllin,:
Dimensions. This jied *4 vy'Q discnusioes hatwean Lepraesentabives
of the govermment, tue tuileiug natericls -adustry and the
construction industyy, zru “ho rocent charge fron imperial o
metric measurez yieldeq on Opportuuily tur the irtroduction or
preferred dimensiocine on a wide scale, A Coavonent Co=ordinat.on
Group was aset up at tue Departmeont of the uuvircnmept (then (ke
Miuistry of Building and Publie, Yorks.,, and 17 ranels wero

set up %0 recommend suitelle componart yigzes,

e T

Modular ¢oeordination i; already vdrioging about ugeful savings
in ladour aud wateriais on “ne sive aluce it cllows materials
and ocomponents te be fiited to7evher without nanve ard with a
minimum of cuttiug and Jackaing to adjust sevels and distances,
The reduction of tre TRUge ot el cr le o1 ausistuincs %o mani-
faoturers and buildevn’ wrrehanes sipce it inerasses the
produetion rune of 2ach i den &1 reduc-? tre rvange of mtoe” that
Rrust bde carried. However, 4here wrs diflizultirg, Mzratly,
there ie the cost f narse coeale 1a=fou’iing, Sceondly, thers
are difficulties feauLteing from the lask of dimensional aceviacy
in traditionsl buildilag cormoneptz wnd 4 building consiruciion
generally. uUsny trsditiongl Vullcing satarials produced frov
clay, concrete ani plester are gubject to e high degree of
shrinkage and warping durizg taeir production process and a
bigh degree of diuensicnal accuracy caunot bto guaranteed. Tucre
i aleo a '‘tradition’ of dimenalonal inaccuracy tn the butld.ng
trade, and it 13 not uacomnon tc tind tolerance ranges o? as
muoh as 8 or l0eom, in woox dimersions in swell houses. These
tolerances could be 2a8ily accoroduted by treditional buillding
techniques, but are far :oo great where components have beon
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fabricated 10 given dimensions. lwoweve. , ther2 wre cliear
adventages 10 be guine! fre, lncreaced oo, of nedolar co—

ordination and thege gre vegin ing to e realisca.

Another approach to tre problew ol low preduact.uvily is tarougs
mechanisation of the construction precess. IV ds ceviaunly
true that the building und civil engireering industries in the
U.K. lag behind manufaeturing inaustry in the awount of
mechanical power that they wake available to their operatives,
However it muet be reremberad thut. the builders' gite is
inoreasingly a place for assenbly rather {harn the manufacture
of components, and it ig generally engier tu effect ‘economies
through mechanisation in manufacture rather than assembly
operations. Since the locution of congtruction work by definitio}
changes as one job rfollows another, it 15 carried out in the
open air and the nature of the work itszslif .0 £0 variable, one
great factor in the choice of construction rFlant 1a versatility. |
Purcahse of plant is an expensive item for the contractor and
it must be continuously eupleyed turoughout its life if expacted
economics are to be achioved. Since the seneral building or
civil engineering contractor tenders forp a wide variety of work, .
and s rarely aztle to forccast the uuture of hig workload mors i
than 8ix or nine montnr anead. taic continuity is difficult o
achieve,

These difficulties have spurrea the Erowth 5f the nlant hire
industry, which wakee plant of all kinis available for hourly,
daily or weekly hir:, This allows the contracior t¢ limit hig
usage of indiviaual iteas of plant to the periods when he actually
needs them on site, with the azaed advantage of avoiding a
capital outlay which increages the proportion of his total asutn§
which sre available to finence work in progress. Thege advantegel
are obvious in the case of najor items of plant such as mobile
oranes, crawler tractors and excavators, but plant hire fipms
now offer coapressors, dumpers, comcrete wixers and scaffolding
for hire, thus snabling = somtractor to "tor up' his resources,
if hie own plant is occupied elsewhere. In addition, many
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contracting firms have set up their own plant hire subgidige
ries, which BUpply their own nceds at an advantageous rate but
are also availabie for hire to other firms,

When coreidering the potential for higher piant utilisation,

it 1»s necessary to bear in mind that the possibilities of using
mechanical plant are linited in general to repetitive work or
the 1lifting and positioning of heavy items, In the U.K. about
one third ¢f the turnover of the industry consiats of repairs
and maintenance, where the opportunities for nechanisation are
limited to the use of powered hand tools in most cases, The
possidilities for using meochanioal plant are greatest in civil
engineering work, such as roads, bridges and dams ang in multi-
storey duilding construction. - But the proportion of work which
is readily susceptible to mechanisation is strictly limited in
the average small building contract, as can be seen by exami~
ning the work content by trades for a traditional small house, 2

Pig. 1 Trade Breakdown for a Traditional House.

N ———— e — ———
Trade % of man-hours
. Craftruen Labourers
b R e N S
Excavator, concreter, drainlayer ote. 1.7 15,5
folder 3.1 -
griakl:ytr 4 Joi fi.g 15.0
arpenter and Joiner . -
lloctricinn 203 0.3
Gas - fitter 1.0 0.1
terer 7.0 3.0
ber 5.0 0.3
Glasier 003 -
Plint.r 6-6 -
Nastic floorlayer 1.7 -
Tiler and 8later 1.0 0.8
Total for trade 65.0 35.0
M—- — —

1l - National Building Studies, Speoial Reports. Nos. lg gng 21
. Hoooo
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It will be noted that avoutl twe-thirds of the work conteat is
attributable to skilled cuoelisr:a, mashiy Lolcklayers, carpeunteyp
plasterers and ruinters. Li*tlc of *hi- worl can be succesgfull
mechanised, wund the mcupe o mechanisatior .o menerally iimiteq
to the "fetching and carrying" of the labourers. Usually the
labourers' time ic equuily svlit into excavasion and groundworks
handling and moving waterial, ana general obgs such as cleaning
up and preparation. Thuc it appears that only about 10% of the
man hours associated with housing construction as traditionally
approached in the U.K. is likely tv be susc=ptible 4o further
mechanisation, and that btuilders will have to look elsewhere

for major improvements in productivity.

The relationship between the cost of the plant in comparison
with the cost of labour which it is intendeda to replace ia
obviously different for a country such as the U.K. from the |
reletionship in a developing couatry with different employment f:
and ecouomic characteristics. In the absence of othew critoriai
the aigher vhe earnings of the labour suitable for carxrying out
the operatior manually in relaticn to the labour renufacturing
and waintaining the wachines, the more worthwhile the substiiu-
tion of the machine for mznual metuods is ilikely to be. Other
oriteria of vartioular iwmpor.ance in developing countriess
namely the rieed to in iail Luvour-intensive intermediate technos
logies to encouraze employment opnoriunities together with the
need to comserve foreign excnange, have less force in the U.K.
In the U.K. wages in manufacturing industry and construction
are comparable, so there ir not the compelling need to maahaniei
that is felt in, for exauple, the U.J.A. where building labour |
ir at a premium.

TR —.

The greatest inroads of the machigery manufacturers and diatribs

utore in the U.K. are provably in the field of earth movenent,
i.e. digging, excavating, levelling and moving soil. This worké
has a high cogponent of physical force rather than skill, and i&
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relation tu ity aourly cost 4w Arn~usoving machine can
carry outl mauy timeg the work of *he an it replaces. Thug
small excavalors are often dced o clhiuratively smell jobs
such us diggiug Yo ue four atious and draianuge trenches,

Another major area of mecaanisativg is ir tue nixing of
materials. Mectanical mixing of conerete ise use for all but
the smallest jobs, and the choice usually lies Letween mixing
on the site and the direot pPurchace of ready-mixed concrete
from a specialist. Ths markei peneiration of ready-mixed
conorete has grown very consideradly over the last 1C - 15
years and plants have been set up in most of the populous areas
of the country. Whether or pot resdy-nixed concrete im cheaper
than mixing on the site depends on the availability of sand

and aggregates locally, on the location of the ready-mized
plant in relation to the Job, on the amount of conorete required,
and on where and how the concrete is to be placed. Generally,
it tends to pay to use ready-mixed concrete when it ig required
intermittently over a contraoct »*r.0od, providing the concrete
is required in batches at least equal to a full load of the
delivery truck. The greatest economies tend to he realised

in conorete road construction and heavy foundations where the
delivery truck cun often rlace the concrete direct into position
without doubdble bandling. A furtner recent development 15 the
use of modile concrete punps, which albw the contrastor to
Place the concrete more efficiently, Ae well as the advantages
of convenience, the improved reliability of the mix and the
reduction of wastage of materials make the use of ready-mixed
plaster and mortar an increasingly attractive proposition,

The third major category is materials hanaling rlant. The main
mechanical aids for the vertical handling of materials are
hoists, elevators and cranes. Horizontal handling plant ranges
irom the mechanised barrow to dumpers, conveyor belts and
monorail or railway systems. With the growth of multi-storey
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building in tke lanct tuenty yoarc. th. torer ‘rane pas sube
stantially grown in iapurtance., o Lt Joealtly cused toe Tagk
of handlirg larre buileing “wits nd ~.2%i-us of *ramework.
Since it 18 expensive couprred with a03t Ltens of contractors!
plant, its introductio. led o a tendeacy %o re-plan the method
of site srgonisation arounc 1t -3 that fuls avilisation could
be achieved. This led to » tar greater degres of pre-plauning
of work, which may wel. have had a preater beneficini effect
than the direct savings associated with tie iuproved bhandling

facilities,

There are of course a variety of other typeus of plant which are
utilised in building and civil engineering. construction, such as
compreasor tuols for roadbreaking and drilling and powered hand
tools. In addition there is the large cniegory of specialised
road making plant, such as surfacing nachines, epreaders and
rollers which are meinly ope:atad by speclalist companies. :
There is aleo an increased use of jatent formwork and scaffolding
syctems. However, it sceus unlikely that the increased us of
mechanical plant can offer any casy sciutiom to the probdlem of
inoressing productivity.

A further important trend wh.ch hos become clear over the past
decade is a genoral apjpreciation of the importance of training
at all levels of the ccnstructior industry. Although tne pro-
fessicnal imstitutions associated with the industry, auch as

the Institution of Civil Engipeers and the h'.1.B.Aey, have
traditions of high entry qualifiecations =zna require evidence |
0f acadeaic knowledge of the discipline and professiomal axporitn’?
worthwhile post-qualification courses were a rarity and aany oihai
in the industry had no access to systenatic courses of training.
These problems were not confined to the consiruction industry
and the Comstruction Industrics Training Board was set up in
1964 by the U.K. Government, s one of a series 0f Training
Boards for a number of industries. The Board was given power
to levy funde rrom construction firms and was required to

T —
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spend this monmey in mexing availabie ‘echurc.l tradning for
their aana crs, vperatives aud perourael Us well es grante-
alding attendance at relievant ccurwves provided by other
institutions, .

+ 20 This was a significant move for the V.X. conatruction industry

| and the firme within it. Eaployment was ofien on a casual
basis, and even the largest firms relied beavily on gelf-
employed 'labour only sub-coniractors' who were paid a fixed
price for whichever tauk they contracted to undertake. This
multiplicity of small sub=-contracting firms, often congsieting
of & single gang who moved from job to job, were unable to
provide any kind of thoughtful %raining programmes.,

,.21 Although the smallest building firms, consisting of only one

or two pariners, are now exeupt from the CITB leﬂf, much of
the total levy iu reised from what the CITB defines as 'small
firme', that is firme with less than 60 employeee, The CIYB
came to realise that a small firm's real needs are not just
for training of its operatives, but must include training in
management skills for the contractor hiaself,

. 22 As ¢ result of this consideration, the CITB set up a 'small
firas training programme’; go part of this scheme it has
mounted a consideradle nuwber of courses for small builders,
using & series of teaching 'modules' mot digsimilar from the
'kits’ that the IT Building tea: has prepared for use in
Afyican countries. The courses are usually of three daye
duration and they are held at a local technical college or
other acoommodation hired for the purpose. Any contractor in
the area may apply to attend a course, but usually the number
of those accepted on any one course is limited to fifeen.
Bach module covers a speocific topic, and the small contractor
can attend a series of three day courses by choosing from a
total of 20 different modules.
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The idea has bteen put forward thet t ere shouls Le a gpecific
'development puth' [for each contrmeting firr., The >rincipal
coulc declde, with ar:igrance Trouw the Training Consultunt,

his own development paih for turce to five vears sheed. 1In
naking thic deeieion, he should he encouvared to -ecopnise his
own managenent shortcomings and the organisational shortcominge
of his firm so that he cun celeect a2 trainin: rrocecsc stretehing
over eeveral year:s to improve uis business nerformance in a
systematic way,.

The firet step on this development path would be a series of
'management appreciation' courses for lzrge numbers of
builders. Then, approximateiy ten per cent of these would
attend a further series of courses that would be prepured to
serve the individual contractor's devclopment needs. It has
been suggested, however, that there in a real necd to supple=~
ment the training courses with 'on sit-' and 'in office!
consultancy, to ensure that the principles and techniques intro-
duced in the courses are fully implommnted and applied in
prectice. Implementation is often the most difficult stage
for the small builder, where the rroprietor is fully committed
with day-to-day administration and has little time to design
new systems, explain them to his staff and carry them into
effect,

It nay be that this new emphasis on iraining is the moet relevant:
of recent trends in the U.K. industry to construction problens
in the developing countries, Admittedly, the overall economic
empbasis is very different; in the U.K. a lack of general
manpower resources and a tendency for men to leave the industry
to seek more attractive work elsewhere, and in the developing
countries a high degree of uneaployment and underemployment.
But most developing countries would benefit from a similar
direction of attention towards their manpower resources, since
they are rarely exploiting the potentisl for laubour~intensive
methods to the full,




STATISTICAL DATA CU INPUT .l OULTUY OF g LRCTCN

The U.k. construction indus* Ty, includiag botn building and
civil engineering wcoks, coeaiwrivutes aboutl 7 per ceat 9f the
gross national product, and investment in new buildings and
works represeutis between 5 and 10 per cent of the gross
national product compared with figures of 10 to 15 per cant

for other 4EC countries and the U.S.A. U.k. investoent in new
buildings and works accounts for Just over balf of total invest-
ment, whioh is rather lower than the 60 per cent figure common
in other major developed countries.

Table 1 below gives output figures in terme of new work for
the sector, in £ millions at 1963 prices, together with foree
cast figures prepared by the NEDO Joint Porecasting Committee
for the Building and Civil Engineering Industries,

. ACTUAL PORECAST
1962 1970 1971 1972 1973 1974 1975

New Housing - Public 575 501 454 413 420 405 385
" " - Private 4535 516 469 536 565 545 555 |
Other Public work 976 1002 1035 1000 1040 1085 1105

Private Industrial 429 421 395 350 315 395 595 ;
Private Commercial 359 594 500 398 405 425 425 §
TOTALS 2718 2694 2751 2694 2805 2855 2865

These figures combine the output of contracting firms and direct
labour organisations, and demonstrate the decline in overall
output of the sector from £¢,7¢6 willions in 196G to £2,694
millions in 1972. However, this follows growtn from £1,806
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millions in lYSy ard & trend Pawe L7 1ouei ol ruL..er over

4.9 per cen®t over pe A oonde.

Opne major problen tor wre thuustry .o o2 terdency TO0r demand
to fluctuate from year Lo year accordiug ¢ tne reneral
econonmic situaticn. Tovie 2 vives a compevizon of tne perceon~
tage changes in value ¢f utput o1 uew zconstruction workse=

2ABLE 2

aClVaL PORBOAST

e

1669 1470 1971 13972 1975 1974 1975

"‘ Bﬁu‘iﬁ& - ?ﬂblic - 6-5 ‘1209 b 9:4 - 900 +» 105 - ’-5 - 5!0
New Housing = Private -16.0 « 6.¢ F1d.7 +24.5 + 5.5 = 35 ¢+ 2.0

Oth!r Publig Work + GC.1 4+ 2el + L1 & 5‘2 “+ 400 -+ 4:0 + 105}

Private Industrial L. o 0.5 e el elled » 1,0 + 5,0 XC

Private Commsrcial 4 0.2 = De% 41%,0 « 142 4 3.0 ¢+ 4,0 NC
&0?‘; QEE gOR& bl ﬁ.O - 5i0 =% 2.1 hiad 2&1 f 400 * 3.9 * Q¢§

§C - Ho change

8ince mont ocontraciing firms speciulise in certain types of work,
and operate only in cexrtain parew of country, the 'feast and
famine' nature of their umarket is congideravly greater than
suggested by the national figures avove.

In addition to the expanciture on new worka, epproximately
£1,000 millione is spunt euch year op repairs und maintenance}

- Many of the smaller jobbing builaing forus cpecialise in this

work, and the remalnder ig carried out by maintenance depart-
ments of the indusiricl and cowmmercial firms and direct labour




departwents of govermrent miniscries, uationglised iudustries
and local authoriticc. Dhere is alos a na'abl. trend o ‘do-
it-yourrelf' in wuick individual nousehoidvrs obiain tiwber,
wallpaper, paint an. other wateriale and carry cut - swaller
Jobs around their homes to uvoicu ths heavy labour charges
imposed by commercial firac.

The construction industry accounts ror some ¢ to 7 per cent of
total U.K. employees, and 30 per cent of these work for large
firms employing 600 or more people. However, there is a very
great range of sige of firms in the U.K. industry and a further
50 per cent are with firms employing lece than 35 persons.

There is also a substantial number of men who are 'self employed'
and sell their services to contractors on a piece-work basis
inaividually or as menbers of a emall gang speclialiasing in
pipe-laying, groundwork, brickwork or carperntry.

There are just over 80,000 s.parate firms angaged in the
industry, but many of these are relatively very small in terms
of ocapacity, as inaicated in Table 5:=-

NULBER OF PERCENTAGE PERCENTAGE

OPERATIVES NUMBER OF OF PIRKS RUMBER OF OF LAROUR
EMPIOYED PIRKS IN GROUP OYERALIVES JORCE

’ or

§l -1 39;303 2%.1 (15.925) Prlaeipﬂlﬂ
2-7 36,959 45.7 17,078 7e1
‘ - 13 93284 11.5 10;620 606
60 - 114 1,633 2.0 110,938 10.4
115 - 299 980 1.2 144,083 13.6
80,869 100,0 1,064,191 100.0

Although the smaller firms predominate in numbers, most of the
operatives in the industry are employed by the larger firms
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with 60 oy rare co;.o-
3a Velow:-

TABLL @ IUWBERS AWD wABOUR nwiseUxlar vs Wbude RUSSTON FIRKS

s

FLRCLITAG: PURCLUTAGE O
v FIILG UPLAATIV.LS
Pirme employing Nil/l rerson  25% Nil
" " 2/59 " 1% 576
» * 60 and over 4 675

T

Table 4 gives a breakdown of the totsl nurzver of firms and
operatives imto the eightean principal tradeas:

DESCRIPTICH OF PIRY NULBER OF NUWBER OF AVERAGE
BY PREDCMINALT TRADS PIRV3 UPZRATIVES NULRER OP
CPSUATIVES
General builders 34,732 234,856 8
Bailding and Civil
ngineers 5,022 550,785 117
Civil Engineers 1,473 £9,749 6l
Plunbers 8,417 35,505 4
Carpentérs and Joiuers 29024 24,351 4
Painters 135,907 56,911 4
Roofers Ly5C8 14,902 10
Plasterers 5e141 204485 7
Glasiers 501 3,905 13
Denmolition Contractors <90 59365 12
Scaffolding Specialists 1 €,574 2
Reintorced Conorete
Specialists 2le 11,357 55
Heating and Ventileting 1,315 56,220 27
Blectrical Contractors 44454 59,67 13
Asphalte Contraoctors 250 14,122 57
Plant Hirers 1,006 18,221 18
Plooring Contractore 716 8,406 12
Conatructional Engineers 436 25,854 59
80,869 1,004,191 13

Thus ‘general builders' are thue noat humerous, but 'building
and civil engineerinz contractors', with an averazs number
of employces of 117, provides wmoui cmployuent,
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