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THE DEVELOPMENT OF THE INDUSTRIAL CONSTRUCTION SECTOR

The commencemenl of industrial construction as a distinct sector of

a nation's building and civil engineering industry coincides with

the beginning of the replacement of cottage industry by industrialised
methods, However the sector only begins to provide a substantial
me-ket justifying the growth of specialiscd methods, materials,
components and suppliers as industry becomes a major employer and
economic force., Thus,although the construction of specialised
industrial buildings can be traced back to, and beyond, the demand

for factories and warehouses associated with the industrizl
revolution, the development of a substantial sector specialicing in

techniques such as prefabrication is very mich more recent,

However, even prefabrication is by no means a new technique as by
1844 prefabricated iron wareaousec were boing shipped from England
to Africa and in the 1850's E.T. Bollhouse of Manchester and a
mumber of other manufacturers were shipping iron houses, churches
and oommercial buildings to California and Australia, where there
waere too few skilled workmen available and an urgent need for

buildings of various kinds,

A further stimulus to the development of prefabrication techniques

in the U,K. was provided by the Crimean War in 1854—6, where the
intense cold and vrevalent sickness led to a demand for instant
barracks and hospitals. The standard barrack hut, to take sixteen

men, was made of wood and iron and weighed only a ton, It folded

into two flat packages for ease of tramsportation, and oould be

quickly takon to pieceu and reassembled. Some specific needs stimulated
an interesting early attempt at thc integrated descign of plumbing,
drainage and ventilation servicos.

The condition of the military hospitals became a national soandal

by Jamuary 1855, leading to the fall of the Government, The Permanent
Under Secretary at the War Office, Sir Benjamin Hawes, wrote on February
16th, 1855 to his brother—in—-law, Irambard Kingdom Brunel, asking the
famous oivil enginear to dcsign en improved hospital of 1,000 beds whioh
could be quiockly built in Bngland and then shipped out for ascembly on
some predetermined site. Brunel responded rapidly and, on March 5th,
wrote to Hawes explaining the idea behind his design for the hospital.




Thie lettar contained a oogent statement of the principal of pre-
fabrioation:

*the aggregate of the buildings should consist of such parts as
might be oonveniently united into onc whole under great
variations of conditions of the form and nature of the site,
That the several parts must be oapable of beiag formed into
a whole united by oovered passages, and that it should be
oapable of extension by the addition of parts to any size,'

He then want on to cxplain the layout in detail. PBach standard unit would
consist of two wards each for 2., patients and it would be completely
self-contained with its own nurse’s rooms, water closet, outhouses and

other details:

*so that by no accident oan any building arrive ut its
destination to be erectcd without having these essentials
oomplete,'

Brunel was a master of detailed planning, still the kay to suocessful
prefabrication, Therc were fixed wash basing and invalid baths of his
own design, while each unit was to be sont out with its owm wooden trunk
drainage oystem, Surgery, difpensary and offices! rooms consisted of the
same standard timber units; only the kitchen, laundry and bakehousec were
of metal to reduce the ricsk of firc,

By April 21st all the componeuts had been prcfabrinated and the vessels
left England, crection starting on the site a month latar. The hospital
wao built by only 18 men who had been sent out from England, and it was
ready to admit the first 300 pationts by 12th July. This early case

study of prefabrioation shows the capacity of & relatively primitive
building indusiry to respond to an urgent need, providing it is guided with
ehergy and not impeded by restriotive'ad.inistrat ive procedures, 2

Unfortunatoly thesce qualities are rarc and national building industries
have often been slow to respond to and adopt improved technolaogies,
teohniques and proocodures. There has beon ¢ tendency for the development
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of the oonstruction industrr to lag behind social and econnmic changes,
with the result that its rcsponsc to nationzl needs is sometimes
inappropriate and belanted, Anothar inhibiting factor in many countries

is the piscemcal naturc of dorand, as individual clients seek particular
architects or engincers to design structurcs on a 'ono—off' basis, and
the buildar knows only thet his next job will b. very different from the
last. In turn the building meteriale indusiry must provide a vast range
of produots to cater for the varying proferences and prejudices of client
and their professional advisors, This diversity stems largely from what
Bowley desoribes =s the 'goystom' of a seoparatior of the thrce phases which

load to the completion of a building, 3

1. Working out the overall deeign in accordance with the

client's roquircements for accomodation and amenitier.

2, Caloulating thc structural design to ensure that the
building ie durcble, rousists anticipated loadings and

olimatic conditions and that the services work,

3. Actually produoing the building and making it rcady for
oocupation,

In broad terms the firot phase is the speciality of the architect, the
seoond of the structural, oivil or services enginear and the third the
province of the building contractor who is enly involved after the

design phases are complete and tender documents prepared., Thus tho
contractor has no opporiunity to apply his cxperiocnce at the design stage

or disouss with the cliemnt weys in which his objectives could be

achieved more economically. On this watartight division of responsibilities,
Bowlay comments:

'In sum, th® suparat®on of desigh responsiPilities fom buildMgy * -
responsibility onnbled buildars to neglect their own education in

design, or avoid the employment of designers, and the architeot to

negloot his owm educetion in building practice and the employwent

of building teohnicians. Equally the development of thc mystom

of indepondent quantity surveyors ensbled designers to negloct

proper study of estimating ~nd avoid th. employment of estimators,!
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Another fcature of this 'systom’ is the absence of competition in
design., Although this does have some advantages for the client in that
in o oompetitive situation, design oontracts might be won by un—
scrupulous or inadequate firms, it dves have the effeot of insulating
the designer from the effoots of uneconomio design or inaocurate
oostings. In fact additional oosts redound to the immediate financial
benafit of the consultant as foes ere usually calculated as a paroentage
of overall costs, although it does of oourse harm his reputation,

This 'system' of scparation of rosponsibilities has begun to give way
in some work areas within developed countries, partiocularly in the
area of industrial construction, to the 'package deal' in which the
contractor negotiates direct with the client for the design, pre-
plamming and oonstruction of a project., Those 'package doals' can
result in more rapid completions and lower overall project costs
providing the contractor has a good reputation, is exparienced and
employs a qualified multi-disoiplinary tcam of enginears, estimators
and surveyors., It does however throw a heavy burden of rosponsibility
onto the contractor and some olients prefer to employ independent
oonsultants to cneure that they will receive unbissed advice on design,
tender acceptance and sitc supervision, These objeotions apply with
rather more force in many devoloping countries, where fow indigenous
contractors have expandod to the stage of omploying quelified
profossional design staff,

A more sevare constraint, in both developed and developing oountrios, is
the 'fcost and faming' nature of demand for building and oivil
ongineering produotion, pu.rticularly in the indusirial oonstruotion
sector, Whethar demand emanates from Governament or private sourcos,
potential nlients react to periods of eoonomio stringonoy by outting

oo e gn Plans forgcapitalginvestmenty, Thus thegonstruotion .industry,
which has a partiocularly long time oycle from initiation, through
design, tendering, plamming to final exooution, finds itself
repeatedly used as a shori-tearm coonomic regulator. The industry tends
to react by under—investing, both in plent and training and maintaining
a skilled labour force, with ths result that it is poorly equipped
to cope with the next expansion of demand,

\
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The cyclical naturc of demand for construction naturally reacts on
the manufacturers and supplicrs of building matarizls and compononts,
With tho prospcct cof substontial fluctuations of demand ~nd a bulky
product which is oxponsive to stor.., marmufacturars are naturally
reluctant to purchesc cxpcensive machinary or oven to spend henvily

on research =nd dcevelopment of nuw products,.

Bven in a dcveloped country such as the U.K. many companies have
become disenchanted with system building. A numboer of proprietory
systems werce doveloped in the 1950's to mect the growing demand

for housce, schools and frctorices, However the very large rumber of
firme thot werc attracted to the merkot, including sovaral shipbuilders
who assumed that their skille could be roadily adaptoed to industrialised
building activity, resultod in « fragmentcd markct in which only a

few survivors warc ablc to securc a reasonablc foothold., It seems
unlikely that, given the fact that industrial buildings are usually
one -~ or at most two - storcy structures, comprchensive system
building techniques will beccme prevalent -ind a morc promising
approach would appetr to be to conceontrate on modular coordination and
the prefabrication of components, whcrever possible employing local

matarials,

One of the most sarious problems facing = number of devcloping
countries is the lack of locrl steel or cement mamfocturing
facilities, The fact that tcchnological rescarch and development has
besn concentrated on large, sophicticatcd cnd cxpensive plants, has
narrowed the choice for many countries to cither a vast and dise-
proportionatc investment in advanced technology or 2 contimuing
cbsence of loca) cepacity. Yot structural stcol and reinforced
oonoretc are badio struotural olements in industrial construction,
There is an urgent nced for effective study and rosearch 1nto wayn of
m.mfaoturing steel and coment oconomically on a *smallur scalo. llthough
it is unlikely that steol production oan be coerried out oconomically on
an intermediate scale it would be mont advantageous for coment
production o be decentrclised to village piants in the rural areas,
For most rural purposes, thc quality standards imposcd generally for
portland cement produetion are uxcossive and a chcaper but slightly

T e S Fr s
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more variable product wouid bo welcomed. It would be well placed to
anoourage the construction of pilot plants to prove the foasibility
of small scale lime and coment production, and this oould meke a vital
contribution to lowering rural oonstruotion costs.

There is a noed to view the reolative merits of omall and large soals
plants for developing countries against a broadar social and economio
background., Conventional financial appraisal techniques taend to
favour the unthinking transfer of the technologies that have grown up
to moet the specialised nceds, systeme and prossuros of tho
industrialised countries, These technologies are geared to the lebour-
saving orecds which are quite appropriate where unoemployment is

about 4-5 per cent (and omployment is therefore 95-96 par oent), and
are, consequently capital-intensive, largo-soale and highly
sophisticated. But the need of poor people in poor oommnities is
gonerelly for ways of doing things that arc oapital-saving, small-
soale, and relatively simplo to use and maintain,

In fact the overriding neod of most poor countrios is useful and
productive employment for thoir people —im many cascs millions rather
than thousands of new jobs arec needed. But tho typical cost per
workplace in industrialised oountries is § 5~10,000, sc this kind of
technology would permit only a fraction of the omployable population
to be put to work., If jobs are to bo cronted on anything like the
required scale, thoy must be cheap cnough and simple enough to be
used by rurcl and small-town populations without sophistiocated
teohniocal and organisational skills and with very low incomes.

Thare is a further factor whioh affocts the balance of advantage
between small and largo-soale production., This is the oomtribution
to on-site costs of building metarials mado by transport costs, .
whioh 1s partioularly onerous in tho case of heavy building meterials,
The recent stoep inoroasee in fucl costs have addod substantially to
this oontribution, and thero would bo considersble advantages in
looal produotion of matericls in small towns or within groups of
villages,
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Although meny developing countries havc cmbitious plans for the
construction of ncw transport facilities, particularly for road
construction, thc vchicles that would be required to carry materials
and componuents from coentral factorius have n high proportional

import content and virtually guarantec o continuing strain nn scarce
foreign cxohangc resarvos for repl-coment parts ond fucls On a 10
to 20 yoor viow it appears lik.1ly thot thosc oconomic implications
will grow stcadily morc surious and more policy makes will appreciate
that the most offective way of reducing overoll transportation costs
ie by reducing the cousos of traffic, and the local mamufacturec of

building matcrirle could be very benoficisi to this end.

Thus it would appear thut there is a genaral casc for the

encouragement of efficicnt small-scale building material mamufacturing
facilitics, clthough the degree of disparsion would of courso vary

from country to country, It is important to remombor that irtermediata
or appropriate technology is by no mcans synonymous with primitive
tochnology., In fact the initial input of thought, design and planning
muet be of high qulity to censurc that the final product is acceptable
and merkctablo, and that its mamufacturc docs not make cxcossive
demands on looal skills and is foasiblo bearing in mind the range of
quelities of local matarials.

It would be inappropriatc for this introductory prpar to disouss the
problome of particular countrios, but it doos appear that it would
be advantogeous for the UNIIO Industrinl Construction Unit te
oonsidar initiatives in tho accling down of industrial construection
techniques to suit looal roquiremonts, materinls and skills.,

2. WNS'IRQCEON DESIGN AND TECHNOLOGY

. . . L I . . - .
The deoign seotor has a vital role to pPlay in cneuring that industrial

struotures arc appropriate to loocal needs, In mony dovoloping oountrioes

N__,____—-—\
& largo proportion of the local architocts, civil engincers and quantity

surveyors have roceived at loast o part of thoir troining ovarscas, and
consequontly face a more taxing task than their count arparto in
induscrialiscd countries in adcpting their mothods and techniques to
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looal needs and conditions. It is not tharefore surprising that,

in a large mumber of developing countries, designs are based on

ovarseas practice modified by local conditions, This process of
modification to suit local conditions is often made more diffioult by
tho lack of locul standards, codes of practioe and published information,

Yot it is at the design stage that o major contribution to oost
saving could bc made, Even a highly skilled contractor using advanced
oonstruction techniques cannot produce a truly suitable and

oconomioal structurc if the fundamental design is not appropriate to
the needs of the eventual user.

Thus the designer's skills should embrace traditionsl as well as
modern materials, local skille as well as advanced tochniques and
looal sooio-economic hebits and oonditions. Tho bost results are
likely to be obtained by designars with a sound kncwledge of modern
flexibility to adapt these to local noeds, This roquired range of
skills is only likely to be achieved if construotion thought is given
to the oontimiing training and education of local professional talent
80 that knowledge can b¢ rogularly updated. Neotional building research
organisations, universities and other training institutions have a part
to play in this proccas, but UNIDO oculd also have a kay oo-ordinating
role by providing the nocessary externsl advioe and oxpartiso and
cnsuring that experience ~nd innovation is shared and disseminated,

The pool of professional design skills is one of the most valuable
national resouroes, and in many developing oountries these skills

aro partioularly scarce., In these ciroumstances, the tendency to
design a 'bespoke produot' to suit each individial cliont is perhaps
a littlo extravagant, and moro oorsideration should be given to the
potontiel advantages of standardisntion and modular oco-ordination,

" A furthar s¥adilus to standerdisation is the neod for versatility ea
industrial needs chango. As¢ Kkriuker pointed out at the 1973 UNIDD
Bxpart Noeting on tho Construotion Industry in Developing Countriess

'A charactaristic feature of modern industry is the incressing
isprovement of its technologioal processes, the crestion of new




- ¢ -

kinds of equipment of evary type, the elaboratior of highly
sophisticated assembly linc procedurcs a~d tnc manufacture

of more and now product linos. All this “ns an effeot on the
buildings and focilitios that axo to be nlanned, Shorter
lead-times for technological procesdcs ccup!cd with the
availebility ot oquipment of const wntly increasing effioianocy
roquire the design of new, varsatile typce of builcings and
institutions in which tho need for rosonc'ruction will bo held
to & minimum,!

Whilpt the pace of change is unlikely to be so great in most
developing countries, the need for versatility and adaptability
remains., Whatever futurc population trends mey bo, it is certain
that most doveloping oountrics will havo to cono with stopdy
inoreapcs in their populations of working ag: for tho next 10-20
Yeurs, Asouming thot they approciaie the soalc of the problem and
oonsoiously pursue a polioy of work oroetior, 1o ' aed for additional
workplaces could be very large. It would bo Swpri wn if this
growth of additional workplaces werc not matchod by a veriation in
patterne and types of work, so that factorios, warehouses. workshops
and othar industrial buildings will havo to be resmlerly adapted.

To the present priorities of low initial cost oa 83 ed of croction
it would therefore be wisc to add s third ~ vergatility,

It is ixportant to remombar the one foature that cenmot be made J‘
adaptablo (except in tho onme of mobile builcings) ~ the site, As

most parmanent buildings are dosigned to last at least 40-60 years,

it is vital that new industrios and factorion shoull be sited

strategically in relation to planned national, regicial and local

development. This will probably be acnievni m.ro succussfully with

& network of smell local industrial unite than by ocncentraiing

developmant on a small numbar of large trading cstateu.

Detailed dorign features that mey be worthy of cora’ icration on

individual projocts includa the provision of suffioient foundations
to take future increases of loading from heavier plant and machinery
or increased storey heights, opeam plamning with moveable partitions
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to accomodate changing work pattarns and the installation of servioo
ducts so that pipo and coble inputs ern be readily adaptcd,

It is at the design stage thet o roal stimulus to st andardization

and dimensional co—ordination could bo givan, ~nd these frctors

could lecd to considaorable economic bencfits by aveoiding duplication
of work both by designuers nnd buildurs. The difficulty is usually
the vicious circle of dusignara being un-blc to 8pecify standerd
products until thoy arce produced by manufacturars, while menufocturars
are reluctant to invost heavily in resenrch, deviloprizat and
production until ~ substontinl morket is available, This vicious
circle could be broken by determined sction by governments introducing
laws, codes of prectice and mendatory proccdures covering dimensions
and standards, Developing countries are parhaps in a particularly
strong position in that they lrck an ontrenched conservative
mamufacturing Bector, end their nowar industrics should bc prepared
to welcomc the potential cconomics from dimcnsional co~ordinntion,

By offering constructive advice on stendord setting, UNIIO could

grontly essist this proccss.

The designar also has a key rolc in monitoring and conirolling the
transfer of technology from industrialised to developing countries

and between developing countries, Morny difficultice are beund to

arise if proper account is not taken of climatic diffarences, loocal
materials, levcls of skills, degreus of mechanisation nnd administrative
and manogerizl apprsachos, Unfortunntely most designars, whuther in

the private or the nublic guctor, find that tho doy~to—~dry pressures
from their clionts allow little time for systomatic work on innovotien,
rosoarch or developmont. Thias &P in the cdministrative structure of

80 meny developing construction industrios desarves particular ettention,

As Campbell pointed out in a Paper submittcd to the recent UNIDO Expart
aroup Meotings 2

'Therc is A common follacy thnt innovntien will follow scientifio
research but in fact this soldom ocours, partially becouse
most rescorchers have little idoa of the whole market and are
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thereforo unable to 'design' their products and also because
thare is no marketing, Linked with this is a factor whioch has
importance in many othar arewus in developing countries and
this is that a rosearcher's career is promoted by research
papars and higher degries; devclopment work of the sort
roquired in developing ceuntries gains little or no credit,
There 18 no career for - 'promoiar of technology' anywhare

in the public sector and no employment facilities in the

privato sector in ceveloping countries,!

Campbell suggested that there was a need for an international
organisation without commercizl connections to £i11 this &ap by
systematically generating information for innovation and methods of
innovation, This information should be channelled through the design
soctor as the koy docision makert of the industry, typically handling
sevaral tens of thousands of bite of information on products and
methods. Thus, the appropriate unit would be required to build up
&ood contacts with design seotors in developing countries, and should
devote particular attention to processing the information in a form
such that it can be used without modification, Campbell further
commented that; -

'8uch does not exist in developing countries but in fact not

very much effort is required te convert exist ing information inte
o format to suit architects and othar designers; and this ocould
easily be handled internationelly,!

UNIIO oould well consider tho poesibility of itsolf acting to assist
developing countries by setting up ~ Construction Information and
Advisory Service covering appropriate materials, methods and techniques,
leading to the establishmont of » comprchensive network of Construotion
Information Cantros in devcloping countries.

This additional servicc would complement the valuable work donc at
present in the general industrial field by the UNIIO Industrial
Informetion Clearing House run by tho Industrial Servicoe and
Institutions Division, but would be geared to the special problems
and needs of thc industrial comstruotion sector.
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THE PROCESS OF. CONSIRUGHON

~am—— - —

If it i8 accoptod thol tho dzrigner Las » k.cw role in the transfer of
construction technolegy, iv mrat also be noted that the implementation
cf this technology -iep rds o1 trho axllls ang experiance of the con—
tracting scetor,  Unfortinot cly the indigensue consiruct ing firms in
developing county s cfier fird it difficult to roecruit sufficiently
high lovel maamcwes te piten their growing rerponaibilitics, Among
tho speeinlist functisne roqaired within o firm of building and eivil
engincering conivectors npos
-

1. Estiratinz

2. Plannines owd Froge:mming

3. Purchasing

4. Plant Management

5. 8ite Supurvision

6. Personnel Msnagement

Te Preprration ot Interim and Final Accounts

8. Accounting ~ud Finencial Control

9. Office Urganissiion

A largoe intarratiovcl contractopy wolld arrangs for these various
functions to be coarriod aut by renorcte departments managed by
experiencod specinlists, But tho smaller local contractor must rely

on his own vesources to a much groater extert, and ie often in-

sufficiently expcerienced even Lo opprociate and evaluate the worth
of extarnal spocialisy scrvices,

A further facto~ is the omormous rarge of size and type of
constructicn agency, naking {Me co--ordination and organisation of
tho purposeful development of the industry a part iculerly diffioult
task, In his puder 1o the 1375 UNIIO Bopart Group Meeting,
Nagabhushann Rou conmentads 5

'Ther¢ are no woll-established irstitutions to voice the
probleme of construction agoncics. The (Indian) Planning
Commisnion has orought out a ctandard contrrot form to
rogulete tendaring method but it is not made univarsally
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applicable, Thc problems roised by the construction men are

thats

1,
2.
3.
4.
Se
6.

Te
8.

9.
10.

Construstion is rot rucognized as an indusiry,

Finoncial institutinons do not ronder adequate as8sistance,
The tenduring o.ocoss is oatmodud nnd eno -sided,

Matorials supplies ~rc often irregular,

Ther¢ is no relics fon weninting material prices,

No co~-ordination cmeay diulturent participants result ing
in deleys,

Lebour inws do not tcoke nccount of fluctuating werk loads.
There arc 15 scperate laws npplying to a construction site,
Consolidation is nonded,

The wage structurc ie low snd net cloarly-defined,
Acceptance of lowest bids, irruspective of competancy,

is no cncouragement to progress,!

Perhaps the heart of the problem for a building contractor lice in

the specinl nature of the tremsnction which is implicit in the

acceptance and completion of - building contract. A typical small/
medium siged building contract may take 6 morths to cxecute, and will

be followed by o 6 month maint cnance period while the contractor

waits for the release of the remainder of his retention monegy. To

add to the time 8pan, it can boe assumed that, in » typical case, a

fixed price tender will have hcen preparad and submittod some two or

three months before commencement on Bite. It i8 iruc that interim
payments will be recoived ns the work brocceds, but the foct remains
that the eventuel vuccess or foiluro (in terms of profit cr loss) of

each individucl transaction sannot be accurately determined until
15-18 months have clapsed from the dete of the originnl commitment.
Purthermore each individual tronsaction involves o substantial sum
of money, often a quarter or cven ~ third of the firms tot~l anmal
turnover ond o higher proportion of working capital,

It is perhape surprising that therc have been no few systamut ic
analyses of the problome of entreproncure in doveloping construction

industries,

One such study by the Intermedictc Technology Deveclopment

Group of the case hismtories of various indigonous contrantors in Kenyn
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suggect that basic management rathuar than advenced tcchnical skills

is the key to survival in this competitive buniness: _

'The common factor in the cnsc historics of these four
succossful one-man firms seems to be the stress laid by the
principol on shrewd fimancinl plexning ond control. This

does not usually imply o porticularly sophisticeted system

of documentation, and the firm's 'filing system' often depends
m~inly on thc memory of the proprictor. This is - potential
weakness that can be cxpected to show up more clearly as the
business cxpands to ~ stage wherc additional mancgers have

to be brought in,!

Although working capital is always o problem for building contractors,
finance alonc would be unlikely to provide a full cclution., Banks are
wary of lending to the industry for the very good reason that it is a
business which ie subject, nlmost erdemicnlly, to very high risks, 1In
most countrioes, year after year building contractors top the 1ist for
bankruptcies. If a better crodit rating for the industry is to be achieved,
it will bc necessary to iron out the morked fluctuations in the available
cmount of work -nd provide a corefully toilored training programme to
improve tochnical ~nd mancgarial ckills,

In the industrial comstruction scctor » steidier market could be
achieved by stondrrdising des igns ~nd letting o sarios of contracts
g0 that o oontractor could look forward to, tnd plan end invest for,
o steady workload, If this was coupled with ~ monagement training
and information programme over - pariod of years, the crprbility of

participating contracting firms might be dramatioally improved.

SUNMARY OF SUGGESTED RECOMMENDATIONS

(i) UNIDO should consider woys of encourging the construction of
pilot plante to prove the feasibility of small scale building,
materials production in rural arecs, particularly of lime and
cemanticious materi-ls,
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UNIDO should encourege rescaroh into woys of sceling down
industrial construction techniques t» suit local requircments,
materials ond skills,

UNIDO should ofter advice io developing countries on the
setting of standards appropriate to locol climates, materials,
traditions and skills,

UNIDO should consider sctting up a specialist Construotion
Information and Advisory Service covering appropriate
materials, methods and techniques, leading to tho establishment
of a ocomprehensive network of Comstruotion Informetion Centres
in developing oountries,

UNIIO should considar ways of cnooureging the establishment
of management training and information programmoce to meet
the specific needs of oontractors involved in industrial
oonstruotion,

It is suggested that these recommendations should be read in con~
Junotion with the conclusions and recommendations of the Expart
Group on the Construction Industry in Developing Countries whioh
met in Vienna from 29th October to 2nd November 1973.
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