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An Cast African Preface and Acknowledgements

Betweem 1964 and 1968 the author was a Senior Fesearch “ellow at
the Institute of Applied Economic flesearch in the University of Melbourne
and during this time I was mainly engsged on the preparation of s book
on ‘Building and Construction in Australia'. Arising out of this work during
the second half of 1987 I spent some time ih Papua-MNew Guinea under the
auspices of the Myer Foundation with the Mew Buines Fesesrch Unit, The
main purpose of my visit was to assis® 1.K., Wilson with the 'Building and
Construction Aspects' of a book he was preparing on industrial development
within the Territory. The first dreft of this paper was complsted at
that time, though it was somewhat revised and added to by {1.K, #ilsan
after my departure from Papus-New Guinea in order to come to Makerere.
8ince that time the paper has been {o and forth between Pepua-New Guinea,
Australia, and liganda for various comments and reviéians. 1% 1s hoped

that this version can stand as a final draft of the report.

At this stage T would like to zcknowledge that both T and .k, Wilson
have béen greacly indebted to the Myer “oundation and the MNew Guinsa PResearch
Unit for their interest in and support of this work. Much of “he material
cames from published sources which are acknowledged in the usual way.
However, we aré also most grateful For other information which was
gathefed during interviews witﬁ Sovernment officials and the proprietofs
and managers of buillding and construction companies throughout Papua-New
Guinea., Cur thanks ere also due toc Professor R.F, Henderson of the
Institute of Applied Economic Research, !Iniversity of Melbourna and to
Or. R.G. Crocombe of thé New Buines Research Unit for their support asnd
asslistance. We would also Thank Mrs. 3. BQick for assistance with the
Tables and Mrs. i, Craigie who typedvmWCh of the manuscript. ‘Yo have
checked facts, references and names as carefully as possible, buil this is
a rapidly changing industry and some errors and omissions may well exist.

To anyone we thereby unintentionally smbarass, our wholehearted apologies.

My main purpose in prepsring this version of the paper is o both
complete the draft in a finished form and at the same time o bring it
to the attention of people in East Africa, notably those concernsd with the
relationship hetween economic development and building and construction
programmes. -During the past few years there has in fact been a growing
interest in the problems of these industries in East Africe. Within

Makerere the attenilon of readers is drawn psrticularly to the work of

[EX
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C. Vincent (EDRF Papers 94,115, and 153} and of M. Tribe {FNAF 114 and 145)
The latter has also recently compléted anhM.A. thesis on the 'Housing Market

in Uganda' which is under active consideration for publicetion as a bcok.

The work of M. Safier on Urban Economics (EDRP 141 and 1858} is also relevant

to building and construction matters. Likewise at the Instivuie of
Development Studies in Nairebi the work of E, Rado and J. Y'ells has been
concerned with building and construction problems and attention is particularly
drawn to their paper to the 1969 Universily Social Science Conference,

"The Bullding Industry in Kenva'.

Turning to useful points of comparison between the structural problems

of these industries in Papua~New Guines, in Ugande and in bast Africa, a
number of consideraticns arise, First it must be emphasised that Papua-

New Guires still has a Colonizl and United Nations Protectorate status

with the Commonwealth of Austrelia. In particular this msens That the

system of Goverrment and of Public Finance is directly relstead o a very
large annual grant from the Commorwealth Sovernment to the Territories
Administretion for both capitel and recurrent expenditure purposes. In
- contrast the faslt Nfrican Govermments asre now of course sovereign independent
states and are autonomous in financial matters, though vitelly concerned

with loans and development grants from overseas. A second difference is
within the Papua-iNew Guinea framewcrk many fustralian Commonwealth Government
Departments including the Commonweslith Department of Yiorks ploy a direct

role in the development process. In contrast in the Rast African countries
Goverrnment departments are the servants of the sovereign states and of the
East Africa Community Crganisation. Nevertheless there ars some importent
points of similarity. Tor instance in recent years both the Fapue-New Guinea
administration and the East African SBovermments have lald particular emphasis
on the need for greater development pl.nning, notably under the stimulus of
World Bank Peports and Aid. Moreover the type of prablems concerning the
organisation of building and construction activities are remarksbly similer.
Both areas have much difficult terrain and distances to contend with and
their Sovernment ere necessarily engagad on a high proportion of public
development projecis: roads, dams end hydro--glectricity schemes and the
creation-of a more balancéd and substantial infrastructure government, health
and education services, Likewise for the continual migration of people

to the main urban centres and the nead for effective response in Terms of

the provision of both service facilities and housing are apparant.



Cn the supoly side of the industry other useful points of comparison
also arise., In Fapua-New Buinea and East Africa there 1s a heavy dependence
on ‘expatriate hased’ companies particularly for major projects., There
are the usual problems arising out of the ease of ‘entry’® and Yexit® of
individual ceontractors, of the extremely competitive naturs of public tender
work and of the risk, uncertainty and diversity of work to be underiaken.
Market conditions in both aress cften precludes contractors from developling
specialisms in particular types of work so as to have some respite and
security from competitive pressures, There is a constant danger of
‘overtrading' lesding to financipl instabiiity and bankruptcy, {ither
common features include the limited supply of good sub-contractors and the
dependence of much of the industry on the limitecd number of ‘axpatriate’
tradesmen who are prepared and able to act as supervisors, ofien in outlying
ereas and difficult conditions. “Whersas many local people are increasingly
demonstrating as aptitude for training and work as tradesmen as yet only
a few have proved able to undertaks responsilble supervisory positions.
Throughout there is an urgent need far an adequate apprenticesihip and
tertiary educsiion system which will train more indegencus peocple to
undertake supervisory and entreprensural activities. [Fimally much of the
industry is highly dependent on the orovision of credit and :hz maintenance
of adeguate supplies of bullding meaieriels hy local merchants while there
is a continuing and urgent cass for research and experimentation in the

manufacture and use of local huilding materials.

In sum my hope is that this paper concernirg the planning and
organisation of building and construction in Papua-New Guinea will also
highlight many of the preoblems facing the sssentially similar industry

in East Africe.

J.o Huthon






BUTLDING AND CONSTRUCTION IN PAPUA-NEW GUINEA'S DEVELOPMENT:
A SURVEY OF PROBLEMS AND PROSPECTS 1567

1. Introduction

Professor Arthur Lewis in The Theory of Economic Browth emphasises

the important, but often overloocked relationship between investment,

- capital formation and construction activity (Lewis 196:213). He suggests that -
.+ .. the great importance of construction is not generally
realised; many people think of capital formation mainly
in terms of installing machinery, while in truth it consists
to a greater extent of building structures of one sort or
another; civil engineering is the key industry in capital
formation, with mechanical engineering following some
.distance behind. This has its corollaries. Ons is that,
given finance, the real bottleneck which holds up a rapid
acceleration of investment is the capacity of the building
industry to extend itself. Another corollary is that in
the earlier stages of economic development the greatest
need for capital is for public works and public utilities,
which in these days are not diresctly open to private foreign
investors; so private foreign investment is of limited
relevance ta the capital needs of the less developed countries.

Notwithstanding the strong contributions of private investment to

Papua New Gulnea's development many of the elements of Lewis’s views about

capital formation and construction apply. The emphasis of government

pelicy is not,as.in develeped economies, on the reole of buiiding and

. construction as a potential regulator of short-term cycliceal fluctuations

but raether to its contributions to basic capital formation. As shown on
Table 1, during the 1960s the monetary sector gross product at factor

cost rose rapidly, from on estimated #59.5m in 1961 to ¥160.1m in 1965.
During the samz period the value at factor cost of building and construction
activity rose from $6.2m in 1961 to #1l.2m in 1965. Soms two thirds of this
work was underteken by the government and included a wide variety of basic
engineering works; - roads, bridging, sewerage, drainage and water works,
power stations, airfields and harbour works - together with housing, schools,
hospitals and police establishments.  In the private sector the emphasis

~was on housing -.generally for company staff ~ and smeller types of offices,

shops and.factcry gstablishments, It is relevant however that the -

industry deﬁinitionﬁ? used in this paper is that of the Internationasl Standard
Industrial Classification suggested by the United Nations in 1958, It iﬁcludes
in Group 400: - construction, repair.and demolitien of buildings, heavy
construction projects, and special trade contractors; plasterers, carpenters,
plumbers and electricians. ' Because of difficultiss of data collection and
comparability village housing does not come within the scope of this study,
though in Papua New Guinea it is in such housing that 87 per cent of the

population lives.



2. Some development considéfations:

The nature and patterh of buiiding-éndVcOhstruction activity should be
seen within the structure of the economy in Papua-New Guinea. A basic
feature is the Administration's dependence on direct Finanbiélléuppcrﬁ
“from the Australian Commornwsalth govafnment; The Territory has not as yet,
developed a substantial tax base of its own and it is therefors dependent
on an annual Commonwealth grant for direct budgetary support. In 1959-80
the Administration's total receipts were #38.8m of which $25.6m was from
the Commonwealth goverrment and cnly #13,2m from internal revernue (Compendium
statistics 1967:378). By 1967 the Administration's total receipts had
risen to #120m of which #70m was from the Commconwealth, #43m from internzl
sources and ©7m from loan funds. In recent years the Commonwealth government
has alsc spent very substantial additional sums {partly on defence projects)
which do not go through the Administration's budget. However they do
réepresent a significant contribution to cconomic activity and capital
formation - in the form of barracks and airfields etc., In 1984-65 and
196866 alone the Commonwealth Department of Warks (C.0.W.,) spent aver
#38.5m on other than Administration work which was meinly concernsd with
.the Army expansion programme (Table 8). It is apparent that building and
~construction activity i1s dominated by govermment work and the amount of
this work depends on substantial fimmncial support from the Commonwealth
- government. ~The nature of Commonwealth and Administration expenditure on
building and construction work is discussed further at a later stage.

The Commonwealth government through the Department of Territofies,
has a direct involvement in the functioning of the Papga—New Guinesa
Administration. This contrests tc the situation in Britain's colonies
and ex-colonies, where most develcped a sufficient tax base to make them
independent for annual budget purposes. However they do of course still rely
on London as a scurce of development capital for both public and private
investment, In contrest in Papua-New Buinea the present system of govermment
necessitates a process of referral by the Administration back to the
Department of Territories for Ministerial approval of sven minor items of
expenditure, For instance, in planning the works prcgrammé individuel
projects of over #200,000 valus must have the approyal of the Minister and
the Standing Committee on Public Works while details of all projects, of
between #100,000 and $:200,000 must be reported to the Staending Committee,
but for information only. The procedures applied in formulating and darrying
put the works programme are discussed in considerable detail later.
Sigrnificantly the Administration has beeh unable to creataéh‘adéquaté
Public Works Department (P.W.D.) of its own ‘and indeed  the Gommonwealth
Department of Works (C.D.W,) currently undertakeé approximately halF of the
total works procgremme.  Morsover a number of Commonweélth départments and
agencies including those of the defence, etc.Civil Aviation, and the
Australian Broadcasting'@omﬁissisn operate in the Territory under their own

budgets and separate From direct responsibility to the Administration.
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The report of the World SBank Mission of 1963 {IBRD 1954) injected
a new note into this situation. It suggested the strengthening of the
Administration's central machinery of goverrmment and in pérficular the
creation of new plamning machinery including the appointment of an
Economic Advisor and Transpert Co-ordinator, as well as a Housing Commission
and a central road building authority. All of these suggestions have been

implemented, though in the latter two cases the reforms have not gone as

-far as was suggested. An Economic Advisor who was appointed in 1964 has

drawn up an outline five ygar pfogrammel for the economic development of

the Territory while a Transpeort ~Co-ordinator, who was appointed in 1966,
initiated a comprehensive survey of the road system.2 In 1967 another
consultant advised on the setting up of rnew planning machinery and

procedures, It is apparent however, that strong planning procedures can

only be developed if sufficient trained and experienced officers are available.
Consequently, at the time of writing the pleanners are meinly concerned with
introducing greater co~ordination and order into existing procedures and
developing 2 longer term view of needs - which can then become a basis for
more informed discussions with the Australiesn government about the size

and purpose of the annual Commonwealth grant. In the present circumstances

no Australian Government is prepared tc commit itself, more than cne year

in advence, tc any volume cf spending. The lack of certainty about the annual
grant and how it will be spent inevitably leeds tc conmtinual uncertainty as

to the future volume of demand for the Territories building and constructicn
industry.

Another important influence on development policy end the day-to-day
working of departments — including those involved in building activities -
is the growth of democratic geovernment. Of particular significance is the
growing influence of the House of Assembly and local goverrmment councils.
Auestions can be asked in the House and policies debated thers while the
enguiries and reports of the House of Assembly's Standing Committee of Public
Accounts have also been particularly important. The fourth report of this
Committee published in 1966, dealt with the activities ancd efficiency of
the P.W.D, while the eighth report, published in 1967 dealt with the
Housing Division of the Treasury Departmant. It should be emphasised

that the increase of local criticism as to the functioning of government
departments is welcome though the Committes has proved unable to make
relevant departments adopt some of its recommendations.

Orne other general development difficulty liss in the Territory's
rugged terrain, tropical location and wide dispersion of population and
mein centres. Building costs are hign, often twice those which apply in

fustralie. Most highly manufactured and processec materials have to be

1 Economic Development of Papua and New Guinea, 1967, roneoced.

2. FRoad Inventory, Vols. 1 toc 4, T.P.N.G, Department of Public Works 1987,
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imported while local materials are often in short supply and of uncertain
quality. The transport of men and materials to remote locations is costly
©in ditself and requires the .establishment of expensive stocks and stores.
8killed labour, expatriate and indigenous, is scarce and has to be provided
not only with high wages but slsc with housing and transport facilities,
Most supervisary labour staff is still brought from Australia and indsed good
supervisors are essential in the'Territary's rugged working conditions.
However, because of these conditions, they are difficult to retain,
notwithstanding high saleries, free housing, transport and other bernefits.
The inability of companies to obtain or retain good site supervisors

capable of working in remote and difficult conditions and of effectively

. overseeing both expatriate and indigenous labour is a basic cause of company
and project failures. Scund management at local levels is of overriding

importance. to building operations in Papue-New Guinea.
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3.. Building and cnngtruction activity 1960-67

The rahid expansion in building and ccnstruétion activicy is shown in
Tébles 2, 6 and 8. Inthe public sector the total value of the works programmel
rose from just over “17m in 1963-64 to an estimated “23.8m in 1565-66 - a rise
of over two~fifths in current values in two years. But this was the least
dynamic sector as in the subsequent two yesrs the programme barely incressed
at all. Table 6 shows that in this same five years private building rose
from *2.7m to “7.8m in value, an increase of two and one half Times. These
and other indicators are brought togeiher on Graph 1 which emphasises the
steep rise in C.0.W. expenditure. A comparison of the plannea expenditures
of the works programme as shown on Breph 1 and the steep rise in C.0.W,
expenditure (mainly for defence projecis) suggestis that the works programme
was deliberately held down from 1964-6% on, because of the steep rise. in
Commonwealth works. ‘hether this restraint will be relaxed as expenditure on
the defence projects declines is an important gquestion. Within the makeup
of the works programme the most significant development was. the grwoth of
engineering as apposed to architectursl items {Table 2}.2 “hereas in 1962-84
architecturel items represented over two thirds of the totel value of work,
by 1967-68 this had fallen to just over half of the total. Conversely during
the same period engineeringts shars of the works programme rase from just over
cre gquarter to nearly one half of the total. Further detzils of the architecutral
items are shown on Table 3. By Far.the lergest expansion occurred in
accommoadation which rose in value from nearly #2.5m in 1S6Z.64 to an estimated
®7.2m in 1967--62 - & threefold rise in the five year period. Gchools absorbed
nearly “3.2m or over one guarter of the total at the beginning of the period,
but by 1967-62 Administration expenditurs on schools had fallen o approximately
#1.9m or one eighth of the total.3 Agriculture and polics expenditurc remainsd
reasonably constant but work on government offices fluctusied sharply,
reflecting the 'lumpy’ nature of cepital investment in office facilities.
Table 4 shows the variations in engineering items. The major growth sector
was roads and bridges on which projecied sxpenditure rose from "1.4m or

Jjust under one third of the total in 1982-64 to almost #Sm or nearly half of

1 It must be emphasised that the works programme is an estimete of intanded
expenditures. The actual amounts speni usuelly differ; they am not
published and are probably not compiled in a comparable Form fo the works
programme .

2 Engineering items include: roads and bridges, wherves, surveys serodromes
and water supply; while architecture) include: accommodaiion, offices,
hospitals, schools, agriculture, police and higher educetion items.

[

The rate of school bullding may have changed much less than these figures
suggest. Many are now built by villegers using bush materials under
oversight of local government councils.
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the total in 1967~68. Most of the other categories, wharves and beacons,
serodromes, water supplies, sewerage and sanitation were fairly stable but
during the three yeers 1966 ta 1968 the growth of expenditure on .surveys,
investigations and consultant services is noteworthy — a relection bf the

increasing tempo of development planning.

Building activity both public and privete is shown in Table 5 by type
of builder. Between 1861-62 and 1965-57 the total value of new buildings
rose from nearly ©9.5m to #29.8m. (f this work approximetely thrae guarters
was carried out by contractors, the remainder by owner-builders and government
day labour. The contribution of owner-builders rose sharply towerds the end
of the period though still reaching only 1S per cent. Table & gives further
details of the value of rnew houses and Tlats and other buildings between
1961-62 and 1966--537., Through the early part of the period the constructiaon
of houses and flats represented jusi under half and other bulldings just
over half of the total value., Likewlise in both the housing and Tlats and
other buildings categories govermment building work was approximetely two

thirds of the total output in most years. Table 7 shows the value of additions

1}

~and alternations which has generally been under “800,000 and Table 11 shows
houses and flats completed betweern 1962--53 and 1966-57. The most significant
Feature is the massive increase after 1968 to 2,241 units compared to only

817 units four yeers previously.
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4, Competitive structure and Framcewcrk

An examinetion of the structure and operasting characteristics of the
industry reveals some features which arc inherent and other which are almost
unigue to New Buinea.

In most countries the industry tends to be labour-intensive, highly
competitive with its output differenticted rether then being mass-produced.
In advanced countries including Australia, therz is a wide renge of sizes
of building enterprises. There are still a considerable numbsr of the
traditiconal ‘spec. builder' constructing o Tew cottagesl at ane time by
rule of thumb methods and for immediate sale. There is clso the larger
building firm with a roange of equipment and numbercus employees, cohle to
undertake both cottoge and multi--storey or industriael work. WMore recently
there has'emerged the speciclist firm which undertekes the main contract
but acts mainly @s a manager of o wicde variety of specialist sub-contractors
who do most of the actusl construction. The.effective timing and contrecl of
sub~contractor's operations by mein ccntractors is a sine qua non for
commercial success. Some larger bullding firms tend . to specialise and
increasingly they are able to offer ‘pockege deals' in which from o client's
intimation of reguirements they con, bocause of their specianlised experience,
offer o design end o price to complete o building or construction project.
The advantages for the client are that he deals with only one firm and the
price is known from the beginning. The advantages for the builcer are
that many of the leads and lags of treditional operations are eliminated
and the client does not have the opportunity to change the design as the
work proceecds.

In the civil engineering constructicn industry firms are usually
larger than in building, partly beceause many construction projects are on
a very large scale. Sub-contracting is not ncarly so ubiguitous as in
building, and employment is still concentrated in the main firms reather
than in sub-contractors. But in recent years, in both branches of the
industry the use of equipment hes bccome more importacnt. This is partly
because of the greater height and scale of many building inbs, as well es
the need to economise on labour costs as individual weges risc. For public
authority work the general rule has remained, open public invitations to
tender for work zlready designec by another body. The 'packege deal' hes
thus not found its wey into public authecrity building and constructicn. Most
tenders for large contracts cr those of unusual design offer an 'slternative
meterials' cleuse under which a tendsrer may offcr to re~design the work
using alternative materials. Selective tendering, in which only é limited
number of suitable builders are irvited te tendsr, has been widely adopted

by private firms, and it is gencrally Uhought thet it has tempered the

1 Trade term for single houses.
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excesses and risks of unfettered ccompetition. As yebublic autheorities
have generally avoided Hghly selective tendering, enc in Papua~New Guinea,
the two works authorities heve not adoptad it.: The:hrgumeht in favour of
selective tendering is that inceutious or desperate managements need to
be protected against their cwn weoknosses. Moreover clients Suffér as much
as builders when there is a failure Following excessive price~cutting by
a successful tenderer. ' B

In Papua-New Guinca there is practically no ‘spec. building' or sub-
division of suburban tracts, though somo might have coveloped in the
past had land been readily aveilable as frechold, rather than sparingly
available as. leasehold, Sub-contracting has developed to only a minor
degree and firms therefore undertake the greater pert of tﬁeir'dwn work.,
The pressures of compztition are heightonsd in New Guineé because the
majority cof the industries output is marketed on & bompetitive open tender
price. basis, antd there can be no cortainty as to the long run volume or
pattern of demand. Conversely mcst basic inputs of materials and equipment
are obtained an-'a fixed price basis, and credit from merchants and other -
suppliers is often of cruciesl importence. Morecver in the shmft run
skilled lebour is in relatively inclastic supply and presents ~ constant
challenge to costs, 0On the other hand semi-skilled and unskilled labour
is abundant end it is largely this group that abscrbs the shocks of
slackening of demend for buillding output. Meinly because cf the mature of
the work, particularly the ebsesnce of multi-storey building, thé industry
in New Guinea generally usss less cquipment relative to lebour than in
more advanced sconomies, though proportionately mere unipmenf is required
on the civil engineering end construction sice. : '

- . The basic financial requirements tc become a small builder or
contractor are not large and there is an easy 'upward' mobility of expatriate
labour from tradesmen to entreprenurisl status. As a result established
companies. arc always liable to the ccompetition of newcomers. Much of the
industry in the Territury consists of small local companies and teams
of sub~contractors whc operate with limited reserves of capital and are
heavily dependent upon the technical skill and commerical acumen of their
proprietors or partrers.  If demend oxpands repidly it is comparatively
gasty for :both established companies and newcomers to tondar'Fdr‘projects
and obtain work. However, it is alsc easy for individusl companies
to over-extend their resources of technical skill, capital reserves and
management control, © This is particularly likely to be the case when small
companies erc extending their production from such comparatively simple
jobs: as the erecction of cottages, small structures and simple contracting
work to larger and teachnically norc cifficult projects. WMore substantial
resources of capital and construction plant arc necessary whilejésfimatiﬂg
and engineering skills become cof prime importance. -

Within the Territory there are @ azlly 'some 200 separate business

organisations directly engagec in bullding and construction activity
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(See Tables 13 and 15). At the base of the industry are perhaps 150

small contracting and<su5~contracting organisations, the great majority

of whom work on a sub-contract basis for the P.W.D. or for larger private
builders. 'Some of these sub~contractors have expatriate management and

are mainly concerned with such technically-~based trades as electrical’

work, ventilation and refrigeration engineering, structural steel erection,
plumbing and drainage contracting. However, there are also various indigenous
contracting organisations most of whom are concerred with unskilled or semi-

skilled work.

In thzir account of the industry in 1962, Alcock and Richards (1963:32)
mentioned the large number of indigencus Jjobbing contractors who contracted
for labour work in both the building and construction industry. WMany acted
as sub-contractors to expatriate contractors while others were engaged by
the P.W.0. and C,D.W. for small works which otherwise would have to be done
more expensively by day labour. The contracts were usually lump sums for
all the labouring on jobs which were explainsd verbally on the site, at
prices generally suggested by the departments. A few contractors completed
building contracts except for plumbing and slectrical work which were
done by the P.W.D., which also supplied all materials for houses and provided
concrete mixers on loan. . To the authors of the report in 1862 it seemed
that the 'rise of the.indigenous comtractor is in sight' (1963:33), but for
the problem of credit for materials, plant and equipment. They recommended
that the (then] Native Loans Board and the Dgpartment of Trade and Industry

should be asked to do what they could to foster indigenous contractors.

The Kila Kila (co-operative) Building Society of Port Moresby
ililustrated ane‘possibility and its difficulties. It was a group of
indigenous builders who began contracting in 1953 and carried cut a ﬁumber
of jobs, including an education centre costing #70,000, until forced into
liquidation in 1959. The reason for failure was given as *too much
consideration for social obligations to members whose numbers had increased

from fourteen to one hundred and twenty (Alcock and Richards 1963:34)'

Later in 1965 Mr. Jdohn Langmore attempted to survey 116 contractors
said to be operating in Port Moresby {Langmore 1967:41-58). OFf these, 71
were successfully interviewed while the remaining 25 were either absent.
from Port Moresby or were not carrying out work at the time of the interviews.
Of the contractors interviewed half performed jobs of an unskilled variety
including such basic activities as excavating, drain digging, grass cutting
and various types of roadwork. Among semi-skilled work, stone pitchihg
and concreting were principal trades. Painting contracts included such
simple taskes as painting roedside fences and houses. Carpentry construction
work ranged from simple repairs, to-the building of a hostel and a church.
Other contractors interviewed undertook transport work and other miscellaneous
tasks, The classification of indigenous sub-contractors has presented

some difficulties to judge from the variations in published statistics {see Table 13},
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Overall it would seem ihat during the past decade only limited advance has
been made in this field. Indeed until there is a determined sffort to
foster indigsnous contractors {and it would probably need to be made not
only in business methods but in the tecshnical fislds of estimating and
tendering as well) nc further improvement seems likely to cccur. Perhaps
other obstacles would be removed if the aspiring contrsctor could rent a
site for his equipment or materials on an industrial estate, might cbtain
equipment from a central body on hire and could be superviszd in his use

of credit by the Development Bank.

The second group cf companies are some 50 small local building
companies which gensrally confine most of their activiities tec one of the
major centres., Most of these companies havz been formed in recent years
and their proprietors are freguently ex—tradesmzen who came to the Territory
in the employment of somebody elsz, often on the staff of the government
works -departments. They may also have spent some time working as sub-
contractors for larger buliding firms. A few of them have grown te a
substantial size and hawve becomz cre of the ten cr twelve leading firms.

For instance, the proprietor of Morobe.Constructions of Port Moresby,

Mr. G. Sicklinger, originally came to New GBuirmco in the late 1950s as an
artisan and subsequently built up & substantial business. Mr. G. Constantinou
of Papuan Transport and Contractors, came to Port Moresby as a tradesman,
end after branching out built up & substantisl business particulerly on

the construction and sarth-moving side. The history of Leydon Constructions
in Lee and AM. Jennings in Babaul is similar. On the cthsr hand the firm

of John Stubbs and Sons has been established as a builder in Part Moresby

for more than twenty ycars. Alsc more than twenty yéérs old is a group of
small Chinese-owned building companies in Rabaul, now combined as United

Builders.

Not surprisingly most of the smaller local companies have very limited
reserves of capital and rely heavily on credit from major suppliers and:
trading companies.  However, they have usually ascguired such assets as .a
joinmery shop, vehicles, and some plant and equipment. They have also
establishéd a gréup of skilled tredesmen and workers., The pérennial problem
For‘this type of compény is the extreme unéertainty and diversity of work
which it is ﬁecessary for them to undertoke. 'Tﬁe changing and limited _
nature of the local market preciudes them from developing strong specialisation
in anyrparticdlar direction and they are often also engaged in ther trades

including haUIQQe contracting, ship building and gensral Wookworking.

A crucial management dacision 1s how far to expand the bullding
business within the existing frameworik of capital and skilled labour. During
the growth of recent years, seversml companies have tried to extend their
activities to more then cne centre ard to outlying areas. However, some .
quickly discovered that a scattered end diverse range of .activity presented

them with severe logistic and other management problems. One .such company
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was Delta Constructions which originally commenced operations under the name
of Bradford Bros, in 1957, The company expanded rapidly and successfully
undertook a wicde variety oF.building and construction work. It also
diversified into concrete block producticn, service station management,
motor vehicls sales and a hire service for earthmoving equipment. B8y the
end of 1966, its construction branch had construction anc building projects
fa'the value of “2.4m under way. Yet shortly afterwards it was revealed
that the cbnstruction side of the company was in serious financial: and

management difficulties and the building subsidiary went into liguidation,

A third type of building and construction ccmpany embraces the few
larger Australian and overseas contractors who have been ettracted to
Papua-New Guinea, on a short term basis, tc undertake major development and
defence works. These large companiss generally have the contacts and
resources availablz to bring in the skills nccessary for the successful
completion of major contracts, A leading company in this category is P.D.C.
Constructions (N.G.) which ceme to New Guinea in 1965 to undertake a #24m
army contract. However, at the end of 1967 with the completion of this
contract the company was preparing to lzave New Guinez. Another Australian
company is the Brisbeane-based family crompany of Berclay Bros. which
has also undertaken army construction contracts valued at #11.1m. Another
Queensland~based company with extznsive interssts in Papua~New Guinea

is D.C. Watkins.

Twe other substantial companies with Austrelian connections are
Dowsett Engineering (Australia), anc Hornibrock Constructions who specialise
in structural steclwork. Another rccent and major entrant to New Guines
was the Dillingham Corporation of Hawaii which in 15965 buought the plant,
equipment and land of three local companies, W.N. Johns, Reacdy-Mixed
Concrete Industries and Crushers and Engineering, all of Port Moresby.

Since that time Dillinghams have undertasken the ©3.2m Eastcrn Highlands
Highway_p;oject which included improvements to the Kessam Pass and the
Kainantu-Goroka road and the cdnstruction of a road from Gusap to Dumpu

in the Markham Valley. More recently the company has also been awarded a
#300,000 contract to drillran-explqratory sampling tunnel at the C.R.A. copper

prospecting site on Bougainville.

The combined turnover of the six leading companies in 1966~67 might
be estimated at approximately ©20m. Only a small share of their turnover
should be credited to smaller sub-contractors as the big firms generally
carry out all but painting, electrical and perhaps plumbing work themselves
and most reported no more than 10 per cent of expenditure as going to sub-
contractors. As compared with the position in Australia the lack of
reliable sub-contractors was a major complaint of mast firms, . Most -building
firms had therefore established their cwn joimeries, while the civil
engineering and construction firms pointad out that the} coulﬁ not hire plant

as they would be able to in Australia.
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Alcock and Richards (1963:30) suggested that in the early 1960s the
few larger firms of that time could only compete with the smaller contractors
if the Administration offered them work on a large scale beyond the scope and
competition of smaller firms and at higher prices to cover the heavier
overheads of the larger firms. .As evidence they pointed to the lower price
for building & few residences at Goroka, than building a2 larger number of
similar houses in Fort Moresby. But they also emphasised that the opportunity
was much greafter in the smaller centres for private agreement among
contractors not to tender below certain prices and thus to drive up market
prices over time. This practice could only be revealed by a compariscn of
prices for similar work in different loceslities. By 1967 the cost of
similar designs was some hundreds of dollars cheaper in Port Moresby than
in remote towns (Eighth Report, 1967:2&). To combat excessive prices in
tendering, it was génerally the rule that if prices exceeded C.D.W. estimates
by more than 10 pef cent, the construction branch would be asked to tender

and if their price were appreciably lower, C.D.%W. would do the job.

The managements of some long-established business claimed that since
1962 competition had increased greatly. The management of some smaller
builders stated that this had affected their profitability end tendering
practices, so that whereas a few yzars ago they might have aimed at a
considerable margin on turnover, now they were forced to aim at 5 per cent
or less, especially on building jobs. In contrast the margins sought on
construction projects were usually much higher than this., Managers pointed
out that achieving these margins was subject to many hazards, particularly
material shortage, wet weather, alterations by the client, faults in
constfuction, and wherea sﬁb—contractors were used, failure toc carry out

the sub-contract on time or to standard.

In one attempt to minimise the uncertainty of the tender system some
few years ago several leading local builders had agreed to "take turns’ in
tendering. However the agreement failed as rew entrants, particularly the
overseas companies, could not be allowed for. Additionally the increased
size of tenders presented an acute problem. to many small companies., In 1561
Port Moresby firms famed a copsortium to tackle a contract of less than
“1m for 80 houses for the Administration. At that time no local firm had
sufficient resources for the job yet they wished to keep Australian firms
out, Latéf the established builders hecame apprehensive that the C.D.W.,
intended to look closely at the ability of New Guines firms to carry out
large tenders,and that this inSpectioﬁ would result in their exclusion
from a ®6m contract for housing.1 In the event the contract went to
Dowsett Engineering (Aust.). Later in 19687 some members of the Master

Builders Association supported the idea of a grading system for contractors

1 South Pacific Post, October 18, 1965




-13 -

{or selective tendering system ) who would then be permitted to tender

only for contracts eguivalent in size to their past experience and resocurces.

Management of some of the *local' companies also complained that they
incurred costs from engaging apprentices ‘( and housing them) which some
averseas companies who did not employ apprentices were spared. They
suggested that they should be allowed a margin on a contract toc compensate
them for this difference, and subsequently asked for a government subsidy
toc help with the costs of training apprentices.  Yet in the long run they
should of course benefit from the lower costs of wsing indigencus skilled
labour rather than having to import such labour on two year contracts
from Australia and elsewhere. The management of one or two large 'expatriate®
companies who do not train local apprentices pdinted out that being in
Papua-New Guinea for perhaps only ons large contract, they. would not be

able to teke apprentices through their term.

1 Pacific Islands . Monthly, April 1967
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5. The Commonwealth and Administration Works Departmentsl

As indicated previcusly within the Territory;fwo separate government
departments are responsible for carrying cut the works progremme.  The
largest is the Commonwealtﬁ Departmant of Works_whi¢H camé originally in
1545 énd whicﬁ between 1947 and 1955 was the 5ﬁly government construction
authority. rThe C.D.W. has remained in Fapua—New‘Guimea by the invifation
of the Administratibn to assist in major'ccnstructioh projects. In
recent years the work of this department has expandéd.fapidly, arising
out of the grawth of tha econohyrand the build;up of Commonwealth
expenditure'For developnent and in particuiar for defenDe‘projeqts. As
.may be seen on Table 9 in 1960 the C.D.W._Had a total expendituré of
over #8.2m of which over “6.8m was mn behalf of the Administration and
*1.4m forrother than Admiﬁistratian projects. Work for the Administration
Continuéd to fepresent the majority of C,D.W. expenditure until 1965;7
Hewever, during the period 196557 the'expéhsion of Commonwealth governﬁent
defence expenditure (Graph 5) within Papua New Guinca shifted the balance
in favour of other than Administraticn work. By 1967 the C.D.W. planned
a total expenditure in New Guinea of “29.1m or nearly five times as much in
current values as it had underteken ssven years previously. Of the 1967
expenditure over #16.1m was for the Administretion and over #22.9m for
other than the Administration, which wes mainly concerned with the army
expansion prograomme. At that time the C.D.W. employed over 3,000 persons
in Pa: ua-New Guinea of whom approximately 500 are oversess staff mainly
engaged in administration, finance and construction work whilc the
remaining 2,500 are locally emplcyed day labour, artisens, and casual
workers. The department works extensively through contractors and in 19687--68
they probably employed between 4,000 and 5,000 local workers. 1In total the
C.0.¥, is indirectly responsible for employing 7,000 to 8,000 persons.
Apart from its civilian staff the department alsc uses the Australian Army's
19 C.R.E. Enginesrs which operate in the Northern District as a District
Works Office. The army thereby gains for its engineers, valuable training
experience in development and tropicol conditions. Nearly one-third in

value of the C.D.W's present activity erises out of work in Papua-New Guinea.

Tha second government department engaged on the works programme is
the Public Works Department (P.W.D.) which was reintrocduced in 1955. The
previous P.W,D. had ceased to exist curing the Second World War and was
only re-established for a brief period between 1545 and 1947. Tt is primarily
responsible for the maintenance of Administration buildings, the maintenance
and construction of roads in remcte oreas, for minor new works and the
operation of certain public utilities. As with C.D.¥, the expenditurs of the

P.W.D. has expanded rapidly and todoy it is responsible for over half of the

1 Information included in this and the immediately followlng secticns is
based on interviews with govermment officers and the Fourth Report of
the Stancding Committee con Public Accounts - House of Assembly, 1966.
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totel works programme directly undertaken by the Administration through

its own bUdget. In 1960 (Table 9) its totel expenditure wes over #5.5m

of which nearly #2.5m was for architectural, cver #2.7m fcr maintenance

and *742,510 for engin&ering works, By the 1967 estimetes ths P.W.D.'s

total planned ekpenditure had risen to nearly *22.2m or over four times

as much in current values as it had underteken ssven years previously.

Of this expenditure nearly ”3.5m was ascribed to salaries and administation,

nearly “6.4m for maintenance and nearly ©12.3m to capital works and services.

In order to corry cut this work the department directly employs over 4000 persons
of whomSOHBD-SOOagserseas officers, nearly 1,500 local officers and apprentices,

and 2,000 labourers.

Through the past decade there hes bzen criticism of the operations
and efficiency of the P.W.D. A teem of technical experts enquiring into
the building and construction industry in the eérly 1560s pressed the
need for if to Carfy out unit coéting-per ﬁan, pef day or per mile'(Alcock
& Richards; 1963:24} as being the cnly methods which would test whether
‘work was being done economically. They seem to have assumed (23) that
the ten-existing system of accounting would provide an sccurate recording
of expenditure bu{ this seems doubtful. A review of P,W.D. costihg fecllowed
and an attempt was made tc introduce a detailed costing system in 1963 but
the Treasury view was that *staffing and other difficulties precluded
intrcduction of the proposed system without extensive and expensive
increeses to the existing establishment {3rd Treasury iinute on Fourth
Report, Standing Committee on Public Accounts, 1967:2)' The P.W.D. has been
required by the Treasury Depértment to follow a normel departmental
accounting system which meant that both the P.W.D. and the Treasury mainteained
duplicate financial records at the local level which were eventually
reconciled with the Treasury's central cocntrol ledgesr., This proved to be
an extremely cumbersomec procédura end did not provide, at either district
or headquearters level, sufficient informetion to facilitate effective
‘centrol of projects. However, from 1959 onwards o form of regional
accounting system was slowly introduced. Today the RP.W.D.'s four regional
engineers in the New Cuinea Islands, Papua, Highlands and the New Guinea
Mainlands regions have the authority to trensfer staff and machinery and

the oversight, if'not contrel of funds, voted to their distiricts.

A secend group of related problems arises ocut of the leck of an
effective system of financial control of projects. As late as 1956 the
depertment had no system of 'cﬁmmitment recording’ in Qperatién. Thus as
a Treasury cbserver stated to the Standing Committee on Public Accounts
(Fourth Report, 1966:13-22) *...As fer as 1 am awore, therc are certain
entries in the book that shcw a Loceal Furchase Order numbzr on which
different items are purchased, but they relate to various notes and there
is no running record of what funds still remain availeble for expenditure.’
The effect of the lack cf 'commitment recordings' is indiceted by

expenditures in 1966-67. . At a public hearing on the 12th Octcher, 1966 it
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was revealed to the Committee that the D.W.D. was 'L . aver-expended in
thirteen districts, including a substantial overéexbenditUre of ¢125,000 in
the Eastern Highlancds District, which neither Public Works Headguarters, nor

Treasury, knew of until June, 1986 (Fourth Report:53),!

There was also a lack of effective costing or managémant control
by the Department. Under the existing Treasury Accounting system the
financing of works projects is divorced from their planning. In the opinion
of the Standing Committec of Mublic Accounts this has '.,.resulted in
repeated, pouor estimation and holcdups in the execution of projects.!?
The true costs of general plant and eguipment, freight and lab:ur.ara not

shown in project costs. For instanmce cement is normally guoted at a

from #32 a ton in Madang to 116 o ton at Mount Hagen (befmfe the opening

of the Highlands Highway) with airfreight added. Likewise in the costing

of labour the positions of foreman and above are known as ‘*residuals' and
their salary costs are not ascribecd tc the cost of projoccts. Moreover,

under the present accounting system there is an ineviteble tendency in
considering such overheads as plant endeguipment as 'constant' 'and to project
previous years expenditure as o future need for funds. The committee
gave its opinion (1967:53) that ...z full cost sccounting system is
géssential to the proper functicning of tho Public Works Department, '
having been impressed by the system used by C.D.W,, based on a Trust
Account. It remains to be seen whethor this recommendation will be
implemented as the Treasury view is that 'the pressnt arrangements go

as Tar as can rcasounably be expocter towards charging direct costs to
projects and to go further would involve a process of analysié, dissection
and colletion of costs at a sfaff cost by no means commensurate with the

value of the data procduced {3rd Tressury Minute:2).

The apparéntly anomalous situaticn of the existence of two works
depaertments side-~by-side, where one only would sgem necessary, has been
commented on by many observers. The C.D.¥W. was invited to New Guinea because
P.W.D. could not expend itself sufficisntly to carry out all the required public

works. But the failure of C.D.W. to adapt to New Guinea conditions has

et

been pointed out {e.g. Alcock and Richards 1962:13) (Eighth Peport,

The C.D.¥. operates mainly in Australia where reletively high standards
involving the use of complex methods and costly materials preveil. But in
New Guinea it has often found woefully inadequate labour and materials to
mget these standerds. Only by importing'skilled artisans ond high quality
materiels from Australia could it maintain its normal high standerds.
Morgover it apmears tc hove shown little interest in training ihdigenous

tradesmen.

2 W 2. C anc ha 2 ore raad acdapt impi ise
The PW,D. on the. cther hand has b ena?agreg%igy to adapt, improvise

and economise in carrying out its wark and'is/bctter suited to operating

in the low-level zconomy of Papua-New Guinea. The F.¥.D, clso first
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tested and later used lo..-cont matariels; was wholehearted about training

apprentices ond using semi-skilled indigenous artisans; it also has
attemﬁted to use the meximum number of indiganbus sub-ccntractors. In 1963
Alcﬁck and Richards recommanded thot the P.W.0. should be strengthened
through purchéses of more adequete plant and some of its own transport,
through imbroving recruitment and by offering short-term contracts (now

the rule) to professional staff, who might not wish to commit themselves

te a caresr in the service at a time of imponding political change. Such

a strengthened P.%.0. could then tals over from C.0.W. through a trensfer
of property, equipment and cpereting responsibility, aren by area. Thet

indzed . .
“PiF anything C.D.W, was relatively mare

this has not come about, and ‘
important. five years after these recommendationsTh%S almost certainly due
mainly to the very rapid increase in the volume of building and construction
work since 1962. Conseguerntlyboth works authorities have had to expand
considerably in Papue~New Guinea and a transfer of a.substantial relative

colume of local work to the P.¥.D. sezms further away than sver.

6. The works programme and forward planning

The rabid growth in the Administration's receipts and ekpenditure,
including the works programme, is well known. As is indicated by Table 8
and 9 , between 1960 end the estimatzs of 1967 total expenditure on
behalf of the Administration by the C.D.W. and P.W.D. combined rose more
then threefold from nearly "12.8m to over *38.3m in current values.
Moreover apart from weork through the Administration's budget the value of
direct Commonwealth Government work in the Territory also rose substantially,
During 1966 anc 1967 the C.D.V, planned to undertake an additional #15,5m
and 22.9m in other than Administration work, which mainly consisted of
direct Commonwealth spending on the Army cxpansicn programme including new
barracks at FPort Moreshy, Wewak and Lae., It was thought from the cutset
that these additional defence projects were likely to impose e substantial
strain on rescurces of labour and materials and special conditions wers
therefors imposed on the contractors regoiring them to limit their calls

on lecal supplies of certain materials and skiiled labour.

The Acministration's works programme, which goes thfough the Territory's
budget is based on a complex and lengihy forward plenning rocedure. The main
emphasis has bzen on the phvsical espects of design and construction work,

It has been difficult to rolate this direétly te financiel resources partly

because of the dependence on the annual grant from the Austrelien Commonwealth
The :

Government. District Co-ordinating Committees,of which the District
Commissicnew ereChairman,are expected to sze a need for building or
construction work and having assembled the essential documentation may then

submit requests to the Assistant Administrator {Services). In the case of



roads, bricges, eerodromes and harbour works it is then sent on tc the
Co—ordinator of Transport. In the past Town Advisory Councils and local
Chambers of Commerce sought>to influencé the nature of the nrogramme.

More recently with the increesing strength of some locel government councils
and of the House of Assembly, pressure from indigencus lécal interest

groups for particuler projects has bzcome one of the features of political
life, ’

Listing of propcsal normally invelves three stages: the admissicn
of a propoéal to a "needs list'; the admission of a needs list item to
a 'design list! for which one of the workds department is authorised to
prepare design and documentation; finally the admission from design list
to a Works Frogramme on which expenditure is authoriséd. The Eccnomic
Adviser provides a ﬁreliminary phasing of the ‘needs listt By assembling
items for integration in a continuing five year programme. Ths Final
inclusion of any item on the works prcgrammevis determinzsd by the Wocrks
Consultative Committee which acts as =n advisory body te the Administrator
for all aspects of the works programme. It is chaired by the Assistant
Administrator {Services) and is attendec by the Economic fdviser, the
Works Manager, the Treasurer, the Co-ordinator of Trensport, representatives
of the two works Depertments and the Assistant Acdministrator (Economic
Affairs). After the Committee has considered the Territory needs list,
selectec items are then placed on one of three design lists. Design List A
is for pricrity projects which are likely to be included in the next years
programﬁe. This allows for full documentation which is everything to bring
projects to the tender stage. Design List B is reserved for larger works,
generally those requiring 12 to 18 months preperation of working drawings,
sepcificeticns and bills of guantities. Design List C authorises, for very
v large projects, the investigaticn end design work necessary tc enable them
to be submitted to the Standing Committee on Mublic Works, Droposals epproved
by this ccmmittes may then be considered for admission to Design List B and

planning can then proceed beycnd the stage cf preliminary design work.

In fugust and September of each year the Design List is sent to
Canberravfbr the Minister's approvel. Only when this approval has been
obtained do the C.D.W. and the P.W.D, have cuthority to expend mcney on
surveys for particular projects.  In February the works programme begins to
firm as by this time the Works Consultative Committee has a rrovisicnal
budget with which to plan. At this stage the amcount of the Forthcoming
Commonwealth grant is of cercdinal importance. Projects costing more than
ﬁZO0,000 are placed before the Standing Committee on Public “orks in Tanbsrra
for approval as items in the wcrksvrrcgramme. The Stahding Committee also
receivas a 1list of all projects costing between ®100,000 and 200,000, but for

information only.

Projects in the main centres are allocated to C.D.W. while the P.W.D.

handles those in outlying areas. The provisional progremme is revised in the
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light of changes in the rrovisicnal budget as these become known to the Works
Consultaﬁive Committes in Fort Mcresby. 0One other importént function of

the committee 1s to facilitate close contsct between the éonstruction
authorities and the client derartments. It is a commen occurrence that an
orgenisetion may be half way through the design of a project when the

client begins to add Further reqguiremeznts., Much clearly depends on the
completensss of the criginal brief, cnd the effectiveness of liaison bestween the

client department and the constructicn nuthority.

During fugust, the works progroamms is tebled, along with the budget
papers, in the House of Assembly. Until this time, the two construction
authorities are unaware of the total Finel progremme as it is confidential
until it is tabled. Constructicn of new work begins in September and the
revote system is used to ensure continuity of work beyond the financial
year. The two departments decide whzther ecach preoject shall be carried cut
by contractors or by their own cay iabour Foroe. If the work is carried
cut by a contractor it is beased cn o tender pricz, governed by a letter
of agreement and schecdule of conditions and supervised hy a Works Supervisor

who authorises progress paymentis.

Fivé por cent proportion af the contrect price is withheld by the
works department from the contrector until the project is completed
satisfactorily, end a further 23 per cent is retained during the maintenarce
period. When day labmur-is uset the officer-in-charge draws up lists of the
materials required and obtains theese From the Stores and Supply Section of
the Tréasury Department and a cherge 1s made agalnst the cost of the projsct.
Labour hours are recorded es o cost egeinst the project for a«ll persons
below the position of foreman. In prectice the C.D.W, lets some four-fifths
of its projects out to contract whorces the P.¥.D. relies substantially on
its ewn dey labour force for maintonmnce and minor hew'wnrks.T?sw.D. also
undertakes o consicderable amount of minor ncw works for District Commissioners

up to a cost of #6,000.

7. The problem of leads and lags

Whatever therplaﬂning procerlures Tollowed, major projects are
inevitably prbne torleads anc lags in éctivity. Because of the climatic
conditions and the rugged nature of the terrain scoscn logical . factors
present recurring problems. For inetence during Jenuary 1966, wark on
the Highlands Highway-Kessam Pase mroject was seriously delayed by wet
weather, Damages cost €0,000 to ropalr and in eddition greatly delayed
deliveries of matericls to ancthir major bﬁildihg projebt, the Base
Hospital et Goroka. Though the contractor shoulc ha@c completed #333,000 cf
work on the hospital by the end of June, this was underspent by *85,504.

Other leads and lags clearly arise out cf inadequacies in nrocecures
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covering the fimancing of projects. While progress is reviewed at three-
monthly intervels, the M.W.D. day labour tesms have at times been partially
unemployed due to the lack cof work in the revote periocd., Careful
menagement control and progress plonning would cppear to be o solution to
this type of probklem. At the time of writing use is keing made of the
Queensland University computer to rrovide information on the pregress of
projects including a breckdown of the activities of both contractors and
day lecbour. It is to bc hoped that this will result in o more even Flow

of work.

Other planning problems arisc out of the sxtremely uncertain nature
of projccts coming forward. Apparontly between 1958 and 19563 there was a
Fairly smooth flow in the movement of olomned works from the needs list
fo the works progremme. At the time five year targets hao been prepared
by departments and these largely determined the neecs list and indicetec
priorities in the cdesign and works programme. The effsct of the World
Bank Mission in 1963 was tc change markcdly the emphasis of development
(refer Graphs 3 and 4] and thereby to alter radicelly the five. year targets
which had been guides in the preperation of the works prograomme.  Thus
the immedicte effect of the increesed tempo of development sctivity was
an apperent reduction in the effectiveness of planning. Moreover as has
been incicated, on the advice of the World Bank Mission many changes were
made in the organisaticn of planning. It is hardly surprising then, that
there hes been consicdercble confusion nver the nature or pattern of the

works progremme,

In 1968 the Standing Committes on Puklic fccounts recommended
a ',..precise delinestion of the functions and powers of the bodiss involved
in works planning (Fourth Report, 1966:33)', and the granting of statutory
powers to the bocdies concerned with the programme. -In perticular it
lemphasised the need for basic principles tc ba made clear to both
coretruction suthoritiss and to client departments, on the processing of
works items, and especially for the Department of Education to adhere to
strict timetables in providing its works needs. In the early 1960s
schools hed bzen built according to a special Schools Building Frogramme,
outside the normal warks programme but this procedure was given up as
demands were being made on P.W.D. at too short a notice. But other instances
were cited of school construction being deleyed because the Department of
Landé, Surveys and Mines had not been informed of the need tc acquire a site
and where there had been delays in the provision of essentiol services to

sites and of materials for day lchour projects.

fnother recommendstion wos the need for prescribed standards to be
appliecd by thz Works Consultative Committee to all projects which came
before it., /At gresent the Commonwzolth Works Department and the P.W.0,
Dpéréte tr dual standards. It was therefore suggested that legislaticn

should be introduced to establish a statutory Territery Stancards /Association
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and preliminary discussions hove taken place with the Master Builders
"Association. Moreover as indicated previously one other basic problem is
the "well known dichotomy hetween the planning of works items and arranging
for their-funding . Moreover . iy other unéertaintics also effect the
design of the works progrémme. These include the availsbility of labour

ant materials and likely demands from the private sector. Nevertheless

o Firm commitment by the Commornweolth to suppart the Five Year Mlan being
drawn up by the Administration would go a long way towards providing
guidelines within which the building and cconstructicn industry could operate.
It would provide the private sector with the necessary confidonce to meke
realistic plans for investuent,’ procduction and employment in the foreseeable
future. However, if cs seems likely, réliance cn overseas aid from
‘guarters other then Australia should increase yet one further uﬁcertainty

will be introduced into works planning.

Overall the committee believed theat while the PLW.D. had attracted
muach attention owing to defects in the implementation of the works rrogramme,
the basic rroblem wes lack of continuous, co-ordinated oversight of the

LY ogramme .

N . 1
8. Maintenance and road work costs

In Papua New Guinca roadworks and their maintenance represent one
of the major cdevelopment costs. In 1950 it was estimated that there
were 2,693 miles of road of which 1,345 were suitable for heavy ant medium
traffic and 1,348 Fof light traffic. By 1967 a new rcad inventory concducted
by consﬁltanfé far the P.W.D. estimated that therz werc 7,170 miles of
frafficable vehicular roads. In the 1966-67 Budget just over "Gm wes
apprépriated for genefal maintenance work. As has been indicated the P.W.D.
is réspéﬁsible for mést of the maintenance services of Administration
assets while C,D,W. is concerned with the maintenance of major reads under
its direct contrbl and meintenance of Commonwsalth buildings. Thus in the
1966~67 budget‘ohly ™2.9m Was voted te C.0.¥W, for meintenance of which
over #2.1m was for roacds and bridges. Meintenance is more efficiently
‘carried out for being.under the single control of the P.W.D. though their
system is weakiih lacking_a proper register of assets, and as already
indicated:fheif costing of road meintenance does not include costs of
plant, équipment or day labour. The great variety of roads and weather
'Conditions increase the difficulty of arriving at realistic costs of

road maintenance.

The ¥iorld 8ank report gives the annual maintenance cost per mile of

P.W.D, roads as being about ©400. It must be borme in mind that the

1 This subject is dealt with in tha Fourth Report of the Standing Committee
on Public Accounts, Chapter 4, p,29-34.

RS
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cdepartment is largely responsible for secondary or feeder roads and. that
this figure doss not include plant and equipment charges or labour costs.

" Moreover in some outlying areas (the Western and Southern Highlands for
example) the department still has the use of free labour on a cne day &
‘week basis.  In contrast the ennual maintenance cost of C.D.%, rcads is
given as betwsen 500 and 2,000 per mile. As tho C.D.¥. ascribes all costs
to projects thesz figures arc more accurate. The C.D.V, was responsible
for major highways including the Lac-Weu road, and the Highlands Highweay
from Lae via the Kdssam Mass tc Gornka and Mount Hagen. The initial
construction costs on these proje ts werc very high particularly because
the Commonwealth Department builds to high standerds - consicerably above
those which apply in the Territory as a whole. For instance the extremely
mountainous Kassam Mass single lane road cost some 200,000 per mile to
construct compared to ebout "34,000 in rnlling casier terrein, These costs
includea tdrainage but not bridging work. Moreover during 1966 because

cf extremely heavy rainfall the maintenance cost on the Kessem PMass section
rose in total to 260,000 or "7,000 per mile., /After the B year stabilisation
period it is sstimated that this cost should ke rccduced to ﬁZ;lOO.per mile.
In 1986 *124,000 was provided for the Lae-Wou road, 82 miles léng and
including 22 bridges., Peinting and repairing these bridges which include
the 1,700 ft. long Markham River bridge svery two years costs 710,000,
River erosion repairs take a further 20,000, maintenance of 40 miles of
undulating road 240,000, improvemants in road and river protection &26,000,
maintenance of 13 miles of mountninqus road *48,000, and the maintenance

of 19 miles of mountainous roed through gorgss ©38,000.

One of the most interesting and important developments has been the
intreduction of local government council contrecting for roau maintenance
and some road construction projects. As more indigenous pecple .came under
the influence of the councils it was nc longer feasible to carry out the
old system-whereby loccal pecple gave one day a week free lobor to roac
construction work. Under the new system maintenance agrocoments are clrawn
up in-a contract form for educationel purposes. Thesy are aésigned by the
Department of Public Werks for o 4 year period and contain penalty clauses
if the work is unsatisfactory. The main clause in the agreement is ﬁhat
the. maintenence of satisfactory rood conditions will cengist in '...regular
filling of pot holes and ruts with a suitable road surfacing material’
compacted or stamped into place. In the_supervisioh df these contracts
the local government engineer of the I.%.D. acts as a general adviser while
the P.W.D._staff train and gversec DUQHCi1<EleOyEGS.: Some of .these have
also been given supervision and troctor and trading training at departmental
expense. From 1963 onwards expericnce with these tynes of contracts was
obtained over élfﬁéai'miléageﬁof 303.6 miles at a total cost of “147,607,
an average cost of rag7 par mile., The maintenance of the Kassam Pass to
Corcka sectipn of the Highlands Highway hos now been 1ar§é1y“takéntbﬁer by

councils. From experience of council work it has now heen.decided that in



future agreements, far greater use will be macde of mechanical graders

and the F.W.D, will be restricted tc the repairing of bridges and majer

road damage erising cut of fleods, earthquekes and landslices, In social
terms the greater use of sophisticated equipment rather than unskilled local
labour may ssem to be a retrogracde step though the influentisl factor in

this choice meay be the chronic shortege of supervisors for road gangs.
Councils are now being organised to pool their workshop facilities, to

create better equipped centres for nlant, and to employ highly paid expatriate
mechanics to train apprentices. Standarcdisaticn of heavy earthmcoving
gquipment and trectars will also allow for the establishment of central

stores for spare nparts,

The P.W.D, has also recently sigrned agresments for the maintenance
of air strips in various areas and the construction of strong permanent
bridges. In 1966 the largest constructi~n contract successfully completed
by a council was for the Mepi Bricdge near Finschhafen. The council
tendered *42,000 for the project whereas an imported steel bridge, to be
canstructed by an ovefseas comprany, was quo%ed at *150,000. Tt is epparent
that the developing system of local covernment councils has a aubstantial
rotential to carry out construction projects and to relieve POW.D, staff

for other work,

S. Housing pelicy and urban needs

The provision of adequate housing is a fundementel problem in any
‘sociﬁty. In New Guinea as in most other under-developed sconomies, it
raisés‘particularly complex issuecs, by no means ell of which are directly
essociated with building ectivity. Villege people rely for housing on
traditional building with lccal materials, which include, pole timber,
bamboo sego stalkg, grass, pit-pit (sugar cane} and palm leaf. There is
glsc an increasing use, in the more accessible areas, of such processed
and manufacturec materials as cement bricks, sawn timber, hardboards and

galvanisec iron end aluminium sheeting.

In the urban or settled aress, where sxpetriete influence predominates,
a traditicn of paternalism applied in the provision of wusing, as indigenous
employees leckec Tinancial resources and most expetriste emrloyees expected
housing to be made aveilable. Under the Native Leabcur Ordinances rprivate
emnloyers wers reguirct to rrovide accommodation for their indigenous labour
and alsc gencrally made subsidised housing availeble for expatriate staff,
Likéwise the government has also normally rrovided acoommodstion for both
indigenous onc cverseas officers. Insvitebly two standerds of accommocetion
‘developed. .For indigenocus people accommodation was cheaply crected, houses
:and other structures costing at current prices rerhaps $2,000 per family.

Howsver, for exaptriate staff totel housing costs at current rrices rangs hetween



10,000 anc 15,000 prer Teally e housing stancarcs must approximate tao
those in Australia. In most urban areas housing has heen constructed of
a combination of local anc importec materials, timber, fibro-cement, iron

or aluminium raofing and concretz blocks

Since the end cof the Second Yorld War housing needs have alsc been
markecly influenced hy the growth and change in the econcmy as a whole.
The non-indigenous populeticn ross from 6,200 rersons in 1947 to 35,000 perscns
in 1366, the great majerity of whaom live in the urben areas. Approximately
8¢ of all housing for expetrictes is estimated to have been built since
the end of the war., At the census of 1981 there were just over 7,000
dwellings of parmanent meteriels anc! the Administration probkably owned over
one-thirc of these. Dwelling stotistics sre collectec only from ereas
where Building Bcards cperate (that is in wrban arces and townships),
for structures which cost over ~1,020 and for substantial acditions ar
repairs to existing structures. /s hes been said (see Tables 6 and 8)
in recent years thsre has been a very rapid increcass in the number of new
houses and flets completed, from 517 in 1952-63 toc 2,241 in 1966-67 of
which nearly one quarter werc flsts. The World Bark Mission recommended
in 1963 thet the Acdministration should seek to charge economic rents for
its expatriate-type accommcdation [I.B.8,0. 1964:354~61). Tt also considered
that it should try to rrcovide housing which wculd be cccepteble to both
junior expatriate stasfF and the more senicr indigenous public servants —
and intermediate hcusz. £ nedium style house costing about 75,000 was
suggested. A design has since keen drawn up and prototypes let, costing

»5,500 in Fort Moresby f apmroximately 7 squares {700 sguare
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feet fleoor area). Two of these houses can be nlaced on the normal single
hlock thus eccnomising on land. It i3 likely that this cdesign will become
the standerd for a good dsal of housing erected {Ffor the Administration)
under the 1968-89 Works Frogremme. However, in more remote aresas builcding

cost for an equivalent house would be gencrally higher.

While the Territory is still far from being a highly urbanised
society e significant feature hes bsen the migration of many ihdigenous
people to the urban arsas. Soms of these people are ralatively skilled
end educated and work in government ~ncd private businesses. Many more
are unskilled and heve createc the boginnings of e substantial under-
employed urben praletariet. It is of cardinal importance to housing policy
to obtain a clearer idea of the motiveticns and long-term aspirations of
indigenous people in towns. For instenco in connection with the choice
hetween reritsl and purchaze. do zpplisants for housing intend to remain in
twon or is their eventual idsa to :ciurn to their villeges? A survey would
negd to cover not only existing ".7v dwellers, but elsc their 'one~talks®
who had returned home recently. In 1965 Messrs. Breeley and Hogen estimated
that there were approximately 24,000 indigencus inhabitents in Fort Moresby

M

of whom 18,000:were migrants. Most of them came from under-developed areas

*  Add census figures
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to which therc iz appercrol Latils incentive for them to return. The

town's indigenous population was estimated to bs increasing from migration

by upwards of 1,000 incdigenous persons a year and in the opinion of the

authors, few at that timg hao ary inteantion of returning to their villaeges.

Similar trends cire alsc ap

~arent in Loz, Rabaul, Madang anc cther centres.

I
v

Assuming that this situation rersiste, the guestlon erisss as to how these

pecple are to be houscdy

for gowvernments and orivo

Experience in some Africen countries suggests that it is fessible

industry o provide subsidised hastel

accommodation for migrating workers whe cventually return to their own

villages. Howevar, when a permanchnt urben ropulstion develops the cost

of subsidising hcusing becomes urmsnageable, particulearly because few of the

workers at current wage levels and other costs can afford to pay much for

housing. Ore possible solution, suggested by the World Bank Mission, is

'self-help’ housing which could he built b indigonous people on

demarcated plots which are provided with @ minimum of essential services.

The purpose is to pfOVWdG nlot holdsirs with scecurity of tenure and to

assist them with the constructicn of shelters on their plots, Such an

arrangement would break down some of the rroblems arising out of sguatter

settlements and shanty dwelling nnd has been embarked on in %Wewak and is

being consicered seriousiy in Fort Moresby and Lae. A second and releted

proposal was for the

.

0]

covernmont to croate a central housing authority with

responsibility foriousing proorennos in voban centres. The Administration

haes partielly imrleménted this proposal by the formation of the Housing

Commission which is comsidlored im o later secticn.

10.

expenditure on capltal wor ks

o
Building end the Treaczury Housing Divisbn®™

In recent yearc Dpfunlﬁaﬁ01v one guarter of the Administration’s

Tahle 3) has been devoted to accommodation,

. J

s

because public servants expect to L2 housad., The Housing Division of the

Treasury has been respensible for this accommodation and the rentals and

accommodation section of the division plannzd the Administration®s housing

needs, In 1965-66 accommodation expenditure for both expatriates and

1nd1genes totalled rearly #5.2m of which rather more than half was devoted

to the latter's needs. 1In 1566-87 the budgeted accommodation figures

was 1lifted to 75.4m which would cover the coust of 339 high covenant and

654 Idwécovenant houses., Moreover ¢ further #*1.2m was to be expended

on the special housing prograwmes, originally begun in 1964-65 to ...

provide accommodatics F

be necessary to achieve the roa

itional cuverssas recruits who would

et
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i
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ecenomic development foreseen

Informaticn in this Secticr ie based on discussions with Mr. T.B. Brealey
end Brealey and Hogon, 1966.

Information in this ssction is bassd on interviews with Goverrmment officers
and the Eighth Report of the House of Assembly Standing Committee on Public
Accounts, 1967 daaling with the Housing Division of the Tresasury.




as essential in the World Bank Report.l

Despite this volume of spending there has been substantial criticism
of the Administration®s failure to provide adequate housing for its staff.
Attention has been drawn, to 'the tremendous physical shortage of
accommodation for local officers,' and that '..... many existing housing
units are deficient, in some way or another.' (Eighth Report:48). The
figures for recruitment and housing needs in a recent year illustrate
the position. 1In 196566 the public service received a net gain of
306 overseas officers {excluding 309 tempaorary staff who are eligible
for housing only after two years), and 1,147 locel of ficers. During
the same period only 263 high covenant and 575 low covenant houses
were erected., At the end of Octaber 1965; 1,127 officers were awaiting
accommodation. Of these 193 werc ocverseas officers and over three-~quarters
of them were married., Serious aécommodation shortages were apparent in
all the major centres. In Port Moresby alone 112 overszas officers and
439 local officers required accommodation. For overseas officers there
was an up to three year wait for married accommodation while for local
officers there was szid to be an zight to ten year wait. As an example
of some of the deficiences in housing, in Wewak it was found that more
than 100 indigenous public servants wore forced to sguat on tribal land
because they had no othar housing. In Venimo in giving evidence, the
assistant district mecical officer, Or. Melleforn saild that -

....speaking of the indigenous married guarters in particular
they are under-sized, under—ventilated and under-lit and
thera is no provision for toilets. There are open fire
places and so on, and all these things are health hazards.

T would say that if we wanted to design a house in which we
could cultivate the sprsad of tuberculosis, we would probably
came up with something similar to this style of house (Eighth

Repert: 37) .

Following on a similar recommendation of the Worlca Bank'Missionvthe
Committee suggested that as an answer to the sccommodation problem the
Administration adopt & special low-cost housing. programme, Such a
programme would include the 'intermediate’ type of housez suitable for
the 'heightening aspirations of the more educated local officers (p.5 and
Eighth Report:25)‘, Further, the potential of Uistrict Commissioners to
construct low cost housing should be assessed and funds macde available.
It was pointed out that in some areas private building and construction
companies would soon be retrenching numbers of ertisans following the run

down of existing defence and sthor contracts. This labour could be

1 Treasurer's Budget Speech, House of Assemby Debates, Vol. 1, No. 10:1579.

2 See page 37.
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encoufégéd.to undertake the construction of low cost housing on a contractual
basis for the Distfict Commissioners?® minor works housing programmes. 0One
model to follow would be that adopted by:Mr., T.W, Ellis, until recently,
District Commissioner of the Western Highlands District {Eighth»Report:?SJa
In 196465 Mr, Ellis vreceived an additicnal #12,000 on minor new works for
tha construction of low cost housing.  The houses bullt head o concrete
floor, sawn timber frame, iron roof and only the walls and ceilings were

of native materisls. The fittings included a shower, an cutside toilet,
fuel stove, kitchen bench and window-lite windows. 22 such dwellings

were constructed for ®12,000 an average cost of #5485 each., Had this sum
been spent on standard houses built by private contract it would have

been possible anly to erect 4 houscs at an average cost of 3,00 each,

The Administration's housing needs are assesszd in the same way as
other items on the works programmz which does not necessarily give them
the highest priority. The building of Administraticn houses has been
largely the responsibility of the P.W,D. while the C.D.W. has assisted on
an agency besis. However, hoth departments have complainecd of the effect
of the lack of adequate sites and a new Engineering Services Committee
has recently been formed to lock into this. Part of the problem no
doubt arcse out of well-known difficulties of acquiring suiteble plots
but the case:Fcr a study of service needs, such as water and sewerage in
probablé housing development areas, was also emphasisecd, Another
difficulty for the P.W.D. is that planning shzad is inhibited by the lack
of prior knowledge of the draft works bragramme. This has not been such
a problem for the C.D.W. which programmes construction of houses for
Commonwealth departmenté indep@ndentiy of the works progrommes and
concentrates on housing work in the mejor urban centres where there is

e fairly predictablc flow of work.

11. Low cost housing developmentsl

From time to time the Administration hes ‘introduced various low cost
‘ housing schemes which apply tc'urban dwellers other than its own officers.
Under the'Honing Loan Ordinance the Tfeasury Commissicner of Housing is
able to meake loans for houses. Ih pracfice it has proved impractical to
make cash loans to indigenous people but as an alternative the govermment
constfucted a number of houses which were rented for a probetionary period
of two years, when the tenants had the option of purchasing., In 1964-65

the Commissioner constructed 40, two~.bedroom houses for #90,000 and in

[o—

1965-66, 20 three~bedroom houses for 48,000 and 30 two--bedrocm houses

1 This section is based on interviews with government officers and
on Breeley and Hogan 1966. '
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for ®60,000. Both the P.W.D. and C.D.W. were invelved in thess projects.

The economic rental for these houses is about 4 to *5 o week.l

thes
In/Port Moresby erea ‘most of . the houses constructec for the

Housing Commissicrner have been in concrete blocks which was considered

to be the cheapest form of construction aveilable. One contract for

40 houses was accepted under the alternative materials clause, which
allowed for pre-cast concrete slab construction under which whole wall
sections were pre-cast, transported to the site and erected by crare.
Whatever method was used, various sizes and prices of houses were
experimented with., The largest concrete blockwork design was for three
bedroom houses of 7 squeres which included a kitchen with fucl stove, water
closet, shower, laundry troughs and clothes boiler, all with water
connected and plumbing. These hcouses cost *3,200 each and were let by

the Commissioner for A sub-economic rental® of ©4.65 a we@k.2 The two
bedroom houses of 5.5 sguares, with the same facilities cost #2,500 to
erect and arc let for the sub economic rental of 3,93 a week. An even
smaller house in concrete sleb was 2,88 squares in érca and comprised 1 bedroom,>
1 livingrcom, a kitchen annexe, fuel stcove, shower cubicle, W,C., 2 wash troughs
all connected Tc water supply end sewerege. The house had no sink or tap
in the kitchen and electricity was supplied through o slot meter. The
totel cost of construction was ©1,860 per unit and thess were let at an
geonomic rental of ©4,40, In other urban centres housing follows the

usual Administration design. A typical house would be of 3.8 squares

with two bedrooms, living area and kitchen, water cleset and shower.
Facilities include sink, fuel stove, wash troughs under eaves and
reticulated woter and plumbing commections, Construction is of timber
frame with flat asbestos cement lining and a corrugated iron roof. In
Rabaul such houses cost 2,300 to ercct and are let at sub-economic rentals

of about #4 for intending purchesers and ©4.95 for renting tenants only.

Pleinly an important design decision is whether to construct in
corcrete blocks or with a timber frame. Masonry construction requires
1355 maintenance and permits o 30 as opposed to a 25-year amcritisation
period. However, cutside Port Moresby timber is generclly preferred as it
is more readily availeble than concrete blocks and suitable for use in small
contracts, A third possibility is the increassed use of stablised sarth
bricks but this requires labour skilled in bricklaying work. Whatever
meterials used and the prices charged at lecast half of the applicants

for the Commissioner’s houses have been unable to afford any of the houses

1 An zconomic rent is a fee levied so that the capital cost shall be
amortised at the rate of interest at which the moncy was borrowed, over
2 period linmked either with the 1ife of the house, or that of the lecan
(Eighth Report, 1967:9). T

2 £ *sub-economic rental’ is a figure scmewhere between the nominal rent
charged of previous years, and the economic rent recommended by the
Werld Bank Pepcrt (Eighth Report, 1967:9).
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. 1
mentioned above, To eccommodete most of these people & house must be
produced to have an economic life of ot leest 25 years and to cost no

more then #1,000. Such a housc could be economically let for ©2 a week.

Orne attempt to provide such very low cost urban housing was at
Sabama,2 an arce near Port Mcresby. The first houses built there were
4.8 sguares in area, constructed with simple timber frames =nd sheeted
with corrugoted galvenised iron to window sill level with sago matting
abcve, while the roofs are alsc of corrugated iron. The material content
of these houses is only 500, sc facilities are limited tc o chula cooking
stove, & pit shower and & water secled pit latrine. Electricity and
water supply have not been connected to individual houses nor i1s there
any drainage. The basis of the Sabema scheme was intended tc be self-help
when owner-builders put up their own house, or else houses could bé

constructed by indigenous contractors for a negotisted prdice,

Owrner-builders were requirec to demonstrate to the Land Soard that
they were capable of putting down #2580 for the first part of a five-stage
hcouse. This would pay for the materials for the first stage, and the
total cost of all stages would be ©1,500. Stage one suppliecd basic
living quearters for the ocwner-builder., Technical help and advice was

provided con the site by

@

P.¥, D, tradesman, and a depot of building
materials was on hand. The plans were cerefully dreofted in pictorial

form so that no reading skills were necessary.

Experience suggests that not encugh people reguiring this cheaper
transitional type of housing were able to find sufficient maney even
for the first stage though 48 successful applicants convinced ths Land
Board that they hed "250. It was expected that those taking part would
be mainly newly-urbanised unskilled workers, or occupents of sguatter
camps. It is orchbeble alsc that the credit arrangements were toc unususl
end it was calculated that over twenty applicaticns, declarations or legal
steés_wer& required of the would-be awner-buildcr. Naturally few perseversd:
the few who did begin building bouses heve found it hard te save for the
subseguent stage. The rate of erection of seglf-built houscs has been extremely

dow, and the objsctive of self-help was seen as unfeasible.

As the project did not‘mcve chead s anticipated itlwas handed over
to the Heousing Commissicn, for whom P.W.D. has complated 21 houses to be
let under tha Commission's thirty year rental-purchase scheme at ™2 a week.
Some of the new tenants of the Sabams houses have complained of the low
stendard of facilities, such as the lack of electricity. Many of them are
more seophisticated Port Moresby workers of feirly long standing, who have

rented Sabama houses beceuse of the housing shortage. However, the some

1 Brezley and Hogan, 1966, Ch.2:3.
2
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houses have been built for rentel to lacal public servents at Kerama, and
are reported to be readily eccepted there. Both at Sabama and Kerama the
P.W.D. method of prefabricated construction has proved itself cheap and
capable of completicn by only semi--skilled labour. Thus this concept

of low-cost self-help housing while a proven success economically and
technically, fell down cn the scciclogical and edministrotive side. This
is a common fate for many otherwise well-conceived schemes in New Guinea.
Finally in both the Sabama scheme and that in Mount Hegen the authorities
see ocwner-occupiers as preferable to tenants., In Sabema the reason for
the preference wes that it startec as an attempt tc involve psople living
mainly under shanty conditions in improving their housing. At Mount Hagen
the reason for the preference is that tenants are unlikely to carry out
routine maintenance and because parts of the buildings ere of bush
materials it is epparently expected that there will be & constant need

for maintenance.

12, The formetion of the Housing Commission 1967-68

The ¥orld Benk Mission of 1962 had recommenced the formation of a
housing commissicn with responsibility first for Administretion housing
and later for general urban housing, and the Administreticn slowly
implemented this propcsal over the next three or four years. The passing
of a Bill to create a Housing Commissicn by the House of Assembly in
March, 1967 and thc appointment of commissiorers a year later, gave
additicnel scope to the Administration's invclvement with the urban

housing needs of the population as o whole.

The Stending Committec on Public Accounts implied that this slow
pace wes toc leisurely {Eighth Raport, 1967:13). It was apperent that
the Treasury wes reluctent to take this step, and the reascn was very
likely that listed by the Treasury (Eighth Report:ld] smongst the issues
to be faced by the Commission:

"the desirability that, whilst hcuses were provided to meet the
known requirements, it would be dong inm such a way that the
former positicon whers svcrybotly provided his own {sic.), did
nct change to a position where the Administration was every-
one s landlord,'

In the light of this and cther evidence the committee felt (Eighth
Report:14) that the:

"Administration is not unaware that a housing problem exists,

but apparently believes the sclution must be accorded a subordinate
priority to that of economic development. The findings of our tour
have convinced us that any [agonomic) development is attendant

upon the improvement of morele and efficiency, in the public

service which is expected to implement such development.!
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The function of the Commissicn, which is a statutory body is to:
improve existing housing conditions. In relation to those eligble; to
provide adeguate and . suitable hcusing for letting; to sell hauses; teo
make advances to would-be owners; to develop land for housing.énd
related purposes; to provide adeguate end suitable housing by sale or
lease to approved applicants; and the provision of associated buildings
(Ordinance 27, 1967: Clause 31). Clearly, the questicn of who is considered
to be sgligible for the Commissiocon's housing will be of crucial importance

in deciding the size end nature of its programme.

The Housing Commissicn has been created ageinst the background of
the growth of the indigenous urban population together with a breakdown
‘of the traditional paternalistic arrangements whereby private employers
provided fres cr highly-subsidiszd accommodatiocn fo their work people.

The first tesk of the Commission is to develop a standard design for a
house of “2,000 or less and to encourange the gradual creation of a

work force cf indigencus suh—~contractors wha are cepable of building.such
houses uncer Commissicon supervision. In the short run the design and
supervision of Commission housing will remain with the P.W.D. end it
gppears that mest of its houses will initielly be erected on a contract
basis by esteabliched expatriate-maanaged building companies.

An associated and vital task for the Commission is to ensure that
sufficient lend bocomes aveilable, from the Lands Denartment for héusing
sites and thet these zre then sciviced., Underlying thesc developments>is
the need to' ewvolve arrangements Lo e@nable the Commission to he finahéially
self-supporting and,'able to provide, on a rental or rental»purchase basis,
adequate housing Tor & proporticn of the urban population who'haﬁe a Family
income of betwesen £10 and ®20 o week. An estimate based on opplications

to the Housirg Cormiseion on 13 Uctoher 1967, appeared to show that out of

407 applicants 851 had a family income GF.less than *10 weekly while most of the

remainder hac an income of under #20 a week.1 Half of all applicants had

from one to three dependents. It is considered that mcst of the 10 to £20 a

a week familiss could afford a rental of uprto ™4 a week, This would be
sufficient in the Port Moresby ciea for a house of 4 sguares with water

and glectrici®y laid cn and valued ot 72,000. Terrace houses have been
built end shown to be cheaper than eguivalent single structures. They

were 25 per cent less in buildirg cost and cach saved 75 per cent of normal
costs of land. The Commission's initial annual budget is 500,000 which it
is hoped will be increased to 1 millicn in 1969 and ©1.5m in'197b. On the
basis of the 1968 budget the Commission plans to begin building 120 single

1 This estimate is vafy much less than that cof Bre=zley and Hogan given on

n. - above for a yeer earlier., Where the Commissicn figures: take account

of only 407 applications, tre earlier figures for 1 May, 1966 covered
1394 applications and must be consicdered more indicative of the true
position, that is thet half the applicants earn less than 710 weekly.
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unit dwellings and 64 terrace dwellings in Port Moreshy. It also plans

to build 60 single units at Lae and 30 at Madang and Rabaul. Further,

by taking over Sabama the Commission has been confrontecd with construction
partly in bush materiels, at lower cost then it had envisaged for its

own programme. Whether this experience will confirm the Commission in

its initial preference for permanent importec materials cor lead it to
expariment further with lower-cost building systems remasins an cpen
guesticn., It will be recognised that the general intenticns of the
Commission arc only a limited attempt to deal with the urban housing
problem which is becoming apparent. It may be doubted whether in the
1onger run the Administration will he able to avoid the decision that

some form of subsidised urban housing programme is essentisl. Alternatively
as mentioned already indigencus people will increasingly be allowed to
erect their own shelters on supervised and serviced plots which will.carry
no minimum covenants. Experience suggests that of necessity both

solutions will eventually be adopted.

13. Workforce structure and trade skills

Changes in the size and structurse of the workforce have been
especially significant in the last five years. Table 11 shows the increase
of indigenous workers in the workfoirce as a whole and in building and .-
canstruction. While the indigenous workforce increased by a guarter
between 1960 and 1966 from 72,571 to 54,191 persens, indigenous employment
in the building and construction industry rose relatively more rapicly,
from 3,768. persons in 1960 tc 11,973 persans by 1966 (Graph 6) or from
just over five per cent to approaching 13 per cent of the total. WMoreover
in the last four years of the period private employment rose faster than
government. employment,  Whersas in 1963 only 2,081 or some two-fifths. of
the industry's workforce werc privately employed, by 1966 5,913 or nearly
half were, A census of the private ssctor Dfrthe industry in June 1967, _
put private employment as high as 7,876 (Table 15). As has hbeen emphasised,
during these three years Papua~New Guineca experienced the massive expansion
of defence project expenditure which wes supervised by the C.D.W. and which
attracted Several large Australian compenies to underteke projects. Previously
just over helf of all government work had been undertaken by the P.W.D. which

relied more substantially on its cwn day labour force.

Table 13 shows the pattern of employment in the building imdustry alone
between 1962 and 1967 classified by contractors, sub-controctors and wege
earners anc by race. During the early 1960s the building workforce grew
rapidly from 2,349 to 9,952. In March 19687 there were 65 contractors in

the Territory of whom all were o Eurcopean of Asien origin. These contractors
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employed 8,324 persons of whom some seven=tenths were indigenous people.

In 1963 there had been 57 indigsncus contractors recordea by theSe were

not counted as such in subseguent years. There were alsc 136 sub-contractors
who employec 1,427 wage earners most of whom were indigenous peonle. The
number of indigenous sub-contrectors classified as such also declined sharply
after 1964, Perhapé the most remarkeble feature of the industry's structure
is the apparently limited role of sub-contracting activities and the
continuet deminence of main contractors as the principal source of employment.
In contrast in Austrelia much of building employmcnt has failen to sub~
contractors while main contractors have in large rart adopted the role of
‘risk taker' and supervisor of the work of teams of sub~contractors. Large
scale sub-contracting applying to all building trades doos not appear to

have made substantial impression in Papua New Guinea. However, as indigenaus
people acquire greater skills and more financial expertises, it may.be

hoped that this mede of operations will develop further.

Table 14 shows the structure of the present wcrk force divided into
the five main groups of tradesmen and sub-~tivided by race. Overall thers
is one expatriate worker for each ssven of other races. But in terms of
skill the most significant feature is that just over a third are carpenters.
Another third consisted of labourers, the great mejority indigenes.
Miscellaneous or other workers mace up & further tenth., Therc were
relatively few painters, plumbers and clectricians and very few bricklayers
and no related trades such as tile layers, plasterers etc. though somé
were probably included in 'other.! In 1966-67 Table 12 includes 27
plasterers. The balance of the workforce in favour of either carpenters
or labourers as cpnosed to other trades reflects the traditional structure
of the building'industry and 1ts requirements. Hithertc most buildings
have been of a timber frame type with asbestos cement or metal sheeting
construction and the mein labour demand was for carpentry and.labouring skills.
Moreover because of this building pettern most new building apprentices are
also concernad with carpentry, plumbing and painting. The possible use of
concrete bricks or blocks or fired cley bricks for cheap housing construction
is referred to below. At the present time the lack of bricklayeré, both
in the trade and in training, clearly represents some limitetion to the

potential use of bricks.
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14. Labour productivity and wage levels

Building and construcfion activity is normally ‘highly labour intensive
and short term opportun.ties for rapid improvement in labour productivity
are-uncertain. Thus any sudden increase in the industry’s cutput also

involves a substantial and immediate increase in employment. Ewven in
developed economies an inelastic supply of skilled tradesmen is a common
cuase of the industry's failure tc expand cutput guickly when affective
demand increases. In Papua New Guinea, the works authorities sought to
compel the tenderers for big military contracts in 1965 to promisc not

to draw on 'local resources', particularly not to take labour away from
established builders. The figures given previously suggest that the local
industry was able to expand both its output and workforce rapidly more or
less in line with the great expansion of demand in the mid 1960s. And
-indeed after one complaint of poaching of labour from smaller builders

by larger caontractors had been investigated by the Department of Labour,
it seems to have been realised that it was impossible to prevent labour
mobility, and that one part of the industry could not be isolated from

general economic factors.

It is not possible from the statistics available to measure the nature
of changes in productivity during this period. Building output is non-
homogenous and changes rapidly, as do the inputs of labour, capital,
technology and basic materials. Much of the recent expansion of output
has been associated with substantial engineering and construction projects
and large-scale barrack and housing schemss. Thus it is impractical to
seek to compare the productivity or efficiency of this type of building
work -with the more limited and smell scale activity which preceeded it.

The inmcreased use of off-site manufactursd inputs such as pre-—cut timber

frames, pre-cast concrete comporents and hardboards, result in substantial
changes in the cost structure of building operations and of the work

- reguired on site. In broad terms, whatever the mode of production approximately
half of all costs are ascribed to wages which are generally divided between

the direct weges and salaries paid by contractors and their payments to
sub—contractors. In civil enginesring and contracting work the greater use

of plant and machimery brings the share of wages and salaries down to between

one third.and one guarter of costs.

Wages and salaries for expatriate tradesmen and skilled staff are only
marginally higher then those which applied in Australia. For & good
expatriate tradesman or foreman the average wage would range between “60 and
"800 a week or up to 74,000 annuelly though meny earn much more by working
long hours of overtime; the prospect of which is often the main incentive
for coming to New Guinea. For more senicr managerial and professional
staff salaries normally rangs from “4,000 to #10,000 a yeear, dependent on
skill and seniority. A number of manegers suggested to the author that the

loss,in recent years, of a substantial direct wage differential for expatriate



- 35 -

in New Guinea as opposed to Australia was a mein reason for many of the
industry's difficulties. If we were '...prepared to pay more for
tradesmen we would be able to attract better men from Australia' was a

usual comment.

Yet if employers felt expatriate overseers to be essential, why
then did they permit the differential to be lost? Some employers claimed
that the current intensity of competition and the generslly low margins
on Tturnover allowed them little scope for wage increases. Further the
recent rapid expansion of the industry in Australia, and particularly
in northern Australia has no doubt absorbed tracdesmen who hitherto
might have been attracted to Papua-New Guinea by a wage differential.
¥hen pressed, one or two managers suggested that they Telt that a wage
differential would merely result in the same rather unsatisfactory
recruits being paid more. It was noticeable thal the one or two large
companies whose management appeared to be above average, and who
obviously took care to sign on only tradesmen with good references, had
few complaints- Apart from the direct cost ol wages and salaries there
is the additional charge, of providing such benzfits as return air tickets
to Australia on a biennial basis, subsidized housing and transport. Managers
sometimes suggested that because of thease other cverheads it costs an
average company approximately *1,000 of #1,500 per annum more to maintain
a tradesman in New Guinea than in Australia, and for higher managerial
staff from 2,500 to *3,000 per annum more. Similar extra costs also
apply to the expatrieste staff of P,%W.D, and C.D.¥. as indeed to most

expatriate employees in New Guinea.

Indigmnous wages vary widely but are generally about a guerter of
those paild to expatriates. Table 12 has been acstracted from a compilation
of weekly wage rates extending beyond the building and construction:
industry. Nevertheless it is probably o fair indicator of building
industry wages except at the lower levels where some workers in rural non-
villege centres, such as mission staticns have obviously been included.

Urban workers are unlikely to be receiving less than *6 = week.

Carpencer’s wages are probebly‘the hest indicaticn of the range.
Only 275 out of 3,200 carpenters receive less than 5 weekly, and 24 per cent
receive from “4 up to “8 weekly. 49 per cent earn betwesen 78 and *15.50
weekly and another 25 per cent between ©15.00 and 725.50. Very few indeed
are more hignly paid. Only the top quarter are hetwsen a gquarter and a third
of the expatriatc tradesman's rate, and the ratic betwesen the mid—point
earnings of th2 racial groups is more than six tn one - ©11.50 compared
with *70 weekly. If the figures are loaded a little on the low side es
suggested, the mid-point of all indigenous carpenters rates above *6 a

week is still only ©11.

Proportionately few labourers are paid more than 8 a wéek, and most

between ®4-5 or "6-~7 weekly. Almest a third of painters are paid between
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1l and "15.50 plecing them proportionately higher than carpenters. Most
managers said that thay considered the existing differentials between
indigenous and expatriate wages were a reasoneble and fair reflection of
the relative productivity of averege members of the two groups. However
as long ago as 1963 it was suggested (Aloock and Richards:Sl) 'that the
skill and cutput of certain indigencus individuals was egual to that of
many Eurcpeans and in fact better thean some.' Some of the MEEgers
interviewed in 1967 also said that many indigenous tradesmen are
beginning toc achisve a level of technical skill and supervisory ability
which will cnable them to compete effectively with their expatriate
counterparts. This type of 'responsible® indigencus labour is in strong
demand and there is constant pressure to reise their wages nearer
expatriate levels. However the basis for setting weges saemed to be what
other employzrs might offer thom; not a comparison with expatriate rates.
Plainly many employers would prefer to engage a good indigenous worker
rather than nn expatriate because of the lower ocverhead cost involved.
Most employers saw a necessarily increasing importance of indigenous
tradesmen as the outstanding development of the Future, and the need

therefore for more training as one of its greatest prcblems.

15. Educatizon and the appranticeship system

It is difficult to overstate the importance of education and the
apprenticeship system for the future of the Building and Construction
industry. '“all trainsd apprentices provide the skilled tradesmen of the
future, who with further experience and educati-n are also poitential
management =taff. Moreover with commercial acumen former apprentices
may themseluzs form the operate building companies. In Papua-New Guinea
' the apprenticechip system operetes under the Apprenticeship Board,

- In 18966-67 thore were 1,084 aprrentices in training. Of these, 543 were
classified =5 belonging to the building group, of whom 283 were with
government duipartments and instrumentalities and 260 with private
enterprise. OFf 28 leading building firms surveyed by the Departmgnt of

tabour 16 w:r= found to be employing apprentices.

In ths public sector the principal employer of apprentices has been
the P.%W.D., Tt will be recallec that this department employs a permanent
workforce as well as substantiel day labour force and therefore has the
necessary tradesmen to provide apprenticeship training. The departments
apprentices are trained in one of eight trades which include carpenter
and joiner, plumbers, wood machinists, painters, diesel mechanics, welders,
fitters and turners and draftsmen. An expatriate tradesman gives 'on the
job training® which is complemented by correspondence study through the
Department of Educetion and by a month's study at the Idubade Technical

College, Port Moresby.
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A major difficulty associated with the apprenticeship system is
the lack of skilled tradesmen available for instruction work. In Australia
a usual ratio of tredesmen to apprentices is twm to one, but this is often
difficult to maintain in New Guinea. One solution would be to build up
a number of training centres with permanent staff offering continuous
training courses., The Department of Public Works has already arrenged
a number of such courses for aparators of plant and machinery. Another
difficulty is to achieve the corrsct balance of theoretical to practical
imstruction, This seems to be a particularly difficult problem in New
Guinea when many potential tradesmen lack formal education but possess,

to a very high degree, inherent practical skills.

In respect to sducation many government officers and builders
cancerned with the mansgement of young tradesmen emphasised that there is
often an inverse relationship between the marks students obtain for
theoretical subjects and their skill as practical tradesmen. It may be
that in New Guinea many indigenous young men with high academic. potential
are being pushed into apprenticeship schemes for which they lack practical
~gptitudes. It could be that among this group there are some young men
for whom a more prolonged period of academic-type education would be more
appropriate as a means of fitting them for professional and management
work. However, in present circumstances they may be shunted into trades
for which they have neither the inherent aptitude nor the inclination to
succeed. While this is a general consideration touching on the education
and manpower training system as a whols, it could have a very real bearing

on the long-run success of indigenous people in the building industry.

Ideally one would like to see the development of at least two tiers
in the industry’s educational ladder. OCne tier would be for apprentices in
the trades and a second tier for building and management training at amore
advanced level. The latter could begin as an epprenticeship system in
. clerical work as adopted by the Electricity Commission, ond later might
. ease the shortage of office workers and administrative personnel. In the
initial stages higher tertiary training or the industry is probably best
pfbﬁided at the new Higher Technical Ingitute in Lae. In the longer run
' courées in Architecture, Quantity Surveying and Building Science.will be
essential to the development of the building industry while lécally trained

civil engineering will have an important role in construction work.
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16. Building materisls and credit

Building 'materials normally represent at least half the total cost
of the average buildir,, while for construction projects materials represent
about ene third of total costs. In New Guinea, the nezd for durability
makes the correct choice of materials of particular importanceif The'
C.5.I.R.0. Division of Building Reseerch has examined the detericration of
materials which arises from Papua New Guine's varied climatic and
geographicel conditions (Moss, 1967). One is the effect of moisture,
particularly on timber structures, in arces of high rainfall. Algae and
Funga growth occur in extremely damp conditicns and lead to the rapid'
deterioration of timber, asbestos cement shnesting and paints. Another
common cause of deterioration is high exposure to solar radiation which
leads to excessive expansion and contraction, chemical degradation and
acceleratzd evaporation of many basic materiels:including bitumens; plastics,
rubber and cement mixes. Insect attacks by both subterranean and dry wood
termites also make special tireatment of wouls essential. Other causes of
~deterioration include high winds leeding to structural demage, particularly
in,qgastal regicns,; earthouaskes in New Guinea, New Britain end Bougainville
and the corrosive &mosphars in places Iike Fabaul, arising from volcanic

activity.

It is not possible in the spece availeble to give a comprehensive

manufacture and supply oflbuilding naterizls. The interdependence of

the timber and building irdustries will be obvious, but building does not
provide as large a demand for sawn timber as might be expected. There are
large forest resources currently exploited by sciz 50 sawmills, and in

1966~67 the value of timber production was over “11.5m compared with “6.9m

two years previously. The main part of production was used locally but only

a, few houses (generally less than five per cent} are bulilt with timber outer
walls. Fibro-cement is most preferred because of its low cost of upkeep and
east of application, though because of breakesge it is not as durable as bricks.

Corrugated iron is widely used, less for dwellings then for larger bulldings.

“New Guinea still relies on imports for all its supplies of bagged
cement, permanent external well linings {other tham timber weatherboards)
sanitary ‘were, plaster boards and Insulating materials together with

structurel steels and hardwares, glass louvres, bathroom and kitchen
equipment and lightfittings. The relative cost of 1ocal prcductibh:
compared with imports is of considercble importance to industrial development,
end to building costs. Paint and nails receive protection through e fairly
low level of import duty. The geins froum import replecement are of two

main types; the intrcduction of new technology and new skills and the better
aveilability of locsl supplies comsared with imports, which are often delayed
or diverted. These advanteges are sufficient to justify a moderate degree

of protection to new industries. nserticularly if there is & possibility of
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thelir becoming more efficient as the market expands and they achiesve

economies of scale.

Papua~New Guinea opesrates on a non-—discriminating trade and tardff
basis and the relative incidence of owerseas Freight'ratas is often the
major factor in the choice of cne as opposed to ancther overseas source.
Whereas From Australia the cost of cargo is about #30 a ton, from Japan
it is about #25, and from Eurocpe sbout *22. This overseas freight structure
gives many European and Asian materials an immediate marketing advantege
over Australian products. Moreover for some basic matarials, notably bagged
cement and some typss of structural steel and glass, Eurocpean and Japanese
production costs and f.o.b. prices are alsc lower than Australia's., 1In the
extreme case of Japanese cement this is delivered in New GBuinea at ™10 per

ton compared with Australian delivery prices of abﬁut #30 per ton,

At present most ceﬁent is imported from Japan, with small amounts
fram Eastern Europe. Landed prices are so low that on the Face of it the
establishment of a local éement industry would seem impracticable, or at least
castly in present circumstances. The use of cement has sxpanded greatly
in the last five years from 21,000 tons in 19681-62 to 66,000 tons in 1966~57,
Pre~cast concrete work has been used very extensively in the recent Army

expansion programme, mainly in Port Moresby and Wewak.

There has been no local production of burnt cley bricks, except for
a time from a small plant in Garcka. Recently experimsents heve been carried
out in Be'on Corrective Institution near Madang, by Mr. J. Peterson, a
ceramics expert seconded by I.L.C0. . These have shown thet strong bricks can
be produced from local clay, though using anly a crude kiln and wood fuel.
Using a larger double kiln fixed with waste sump oil some thousands of Bricks
a week are being produced and fire bricks to line the kilns have been produced
from locel clays. It is possible that these experiments will give brick
production & new start, as at least four or five coastel towns and one or two

inland ones, seem to offer a sufficient market for the output of a small kiln.

The more highly manufeactured materials including herdwere, metal
products and structural steels, are usually aveilable from Australia at
prices competitive with other supplies. Apart from competitive prices and
firmer delivery dates, Australien branded pfoducts, havz the asdvantage of
being made to British and Australien standard specifications, which accord

with those of the works departments.

Overall considerable progress has been made in the locel production
or investigatian.of bullding moteriels. Alcock and Richards (1963:81)
recommended the investigetion of local production of neails and corrugated
iron, which are now being locelly manufectured, of lime which is being
experimented with, and of cement and esbestos fibre products, which certainly

have been investigated though not produced.



- 40 —

It would be difficult to overstate the influences of credit on sales
of building materials. Because of the difficulty of operations and the lack
of capital reserves many building companies rely substantially on long terms
Vof crecit of up to 90 days or cver from their suppliers. For instance, many
firms do not pay for timber supplied until they have 'built it in'. The need
for long term credit is freguently associcted with the necessity for builders
te maintain substantial and costly stocks of materials -~ often in isolated
gnd remeote areas. The main source of credit remains trading bank overdraft
for materials end working capital while for machinery and equipment hire
purchase is used extensively. Another cost consideration is the frequent
and often justified complaint of demages and losses due to inadequate
packaging and unloading facilities. Glass louvres have extremely high
breakage rages {50 per cent on average] as do ashestos cement sheets and
light metal goods which are particularly subject to warping and bending in
transit and storage. As a result it is essential that orders be placed
and stocks built up well in advance in order to ensure that the necessary
supplies are availeble at the right time and place. The internal movement
and handling of meterials is further complicated and made costly by the
rugged nature of the terrain and lack of adequate roads in many areas. Many
bulky materials have to travel by expensive eir trensport which adds
enormously to the cost of building expatriate—tyﬁe dwellings in outlying
areas., The cost of a house or other simple structure is often twice as high
in the Highlands es in coastal locations. In the Westocrn Highlands District
the recent improveﬁéht of the Lae to Mi. Hagen Highway has already
substantially reduced the cost of freight deliveries. An estimate by
Mr. T.M., Crotty of the Department of Public Works suggests that the overall
freight cost reduction deriving from the improvements in and the greater
usage of this road would be about #700,000 annually. There seems little
doubt that the improvement of the Highlands Highway will lesad to a more
extensive use of highly manufactured building materials throughout the
Western Highlands and Chimbu Oistricts. One example may be ssen in the

Goroka Hospital which is being built entirely of metal and concrete.

17. Research needs and indigenous materials

It is desirable that the building industry make greater use of
indigenous materiels as a form of import saving and as @ means of bringing
local people more firmly intc the activities of the industry. Mr. T.8. Brealey
has alsc emphasised thz advantage in production of indigenous materials close
to their points of consumption {Brealey 1967:2). He cmphasises the need to
involve indigenous people at the cottage industry level and to attempt to
provide materials and devise technigues suiteble '...for the simpler structures,

which the exigencies of the present state of the country's development demand,’



- 41 -

- In 1964 in order to encourage these possibilities the P.W.O.
Anstituted a programme of research and established a buildihg research
station (P.¥.D.B.R.8.) This currently employs two erchitects, three
technical officers and three indigenous artisans. The purpbses of the
station are wide»ranging but may he summarised as follows: to assess
available resources ahd capacity to produce building materials; *to
instigate their manufacture preferably at village or family level in the
first instance: to ensure inclusion of these macerials in the works
programme by devising suitable construction technigues; to improve the:
quality of traditional local building materials and adapt them to forms
more suitable to universal usage; to establish documentation to ensure
uniform quality and enable them to be included in contract work; to
facilitate development of low-cost building technigues in conventiaonal
materials for urban areas where local resources have become depleted; to
aid the development of simple cooking, latrine, laundry, and ablution
facilities preferably capeble of being manufactured locelly:; to train
indigénous personnel 2s cperatives and supervisors for these new processes
vdnd:techhiques tc promote investigations into sociological aspects of
indigéﬁous living as theyvaffect the dasign and standards of housing,
hoépitéls; schools, etc; to appraise different types of traditional
archifeétufe, assess their structurel efficiency, and investigate the

possibility of including them in works programme projects.

Concerning the greater potential use of local resources, since 1964
schedules have been prepared for many locations covering such features as
the type of materiasls and thelr possible use, their avallability and costs
and meané of harvesting, transport and storage. Materials surveyed to
date include: Fframe-work materials such as mangrove and other timber stumps,
pit sawn timber bush poles, bamboco; flooring materials including limbom
(sp1it black palm), split bamboo, plt sawn timber; linings, sagc matting,
bamboo matting, pit-pit (wild sugar-ceme) matting; roofing materials such
as kunal grass thatch, sago and nipa palm leaf thatch, bemboo, timber
shingles. Schedules have been prepared for the raw ﬁaterials for locally
manufactured building materiels not in traditionel use,., These include soils
suitable for making stakillised earth bricks, concrete aggregates, limestone
for block making, and limestone for hydrated lime manufacture. Preparation
of these schedules by the B.R.S, is-é continuing process os there are
hundred of isolated locaticns to be investigated; and the répid development
of New Guinea elso brings about cpnstant‘changes which in turn call for

constant revision of schedules.

The lesading questignvunderlying all this work is whether an intermediate
building technology. .betwsen current villege methods and high-cost methods
based on largely imported materinls and external standards can be established.
If bush materials and other natural resources can be rendered durable, and
their production could be speeded up by such aids as looms, porteble saws,

lime and brick kilns and prefabrication of simple components on an uncomplicated



building system, then building costs will come down, not only in the fringe
areas of the towns but in isolated settlements. At present high transport
costs and a shortage of developnent funds inhibit the construction of
schaols, council and mission buildings, and all the structures required
round a patrol post. Strength, comfort, durasbility amg a prestige greater
than that accorded to bush materials, are the gualities required in low-—
cost building. In many localities the choice will be between building

in bush materials or not at all.

As indicated asbove, most wall lining materials are imported. A
traditional woven matting callsd selo, made from the skin of the mid-rib of
the sago-palm frond is widely used in coastal locations. The P.W.D.B,R.S.
has adopted a design for a simple hand-operated look which originated in
Bes mission in the Sepik. The loom is capable of producing eight éheets
of sago matting -~ £ feet by 4 feet - a day which is many times faster than
hand-werving. The cost is between 50¢ and a dollar a shett, or a maximum
of roughly 3 cents a square foot, which compares very favourably with
imported walling. Galvanised ircn is 9.4¢ a sguare foot: asbestos cement
9.6¢; hardboard 7.2¢. Even when used in double thickness sago sheets
are cheaper. To meet the needs of low-cost building plans in parts of
Papua, some thousands of sheets are reguired and the Administration is
endeavouring to buy the production from a number of looms it has distributed
(wilson 1567:31).

Other important local products already in wide use include various
types of stapilised soll and coronus bricks. The advantege of this type
of ‘natural’ brick production is that a good guality product can be made
using unsilled labour, minimum cguipment and mainly local materials. They
are made from a mixture of suitable soil or coronus (fossilised coral) mixed
with cement in proportions ranging from eight parfs s0il to one part cement
to 20 parts soild to one part cement, depending on soil cheracteristics.,
The bricks are compressed in a cheap hand-operated machine which can be
worked by unskilled personnel. A team of good men can produce from 500 to
700 bricks per day, and costs very from #3686 per thousand in inaccessible
locations where transport costs make cement expensive to 16 per thousand.
The averags cost is #22 per thousand. Most bricks used so far have been
made by immates of corrective institutions, although local government councils
and private indigenous individuels have engaged in brick manufacture. To date
bricks have besn made in 19 different locations and successful surveys for
suitable material have been conciucted in 57 locations. Becuase the use of
bricks was being retarded by the general shortage of bricklayers, the P.W.D.
made arrangersents with councils to train prospective employees and tradesmen.
Cement-stabilised bricks arc gencrally not cheaﬁer than cement blocks {made
mechanically) in the larger coastal towns, as coronus or soil has generally

to be cartec some distance and urban wages are high compared with rural areas."
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New Guinea has substantizl deposits of limestone and thus a potentiel
for lime production which could be used as a replecement for imported cement
in the production of earth bricks, mortars, renderings and in building road
surfaces, A kiln was set up by the P.W.D.B.R.S. at Kikori in the Gulf
District and has shown that en indigenous labour force can produce some
hundreds of tons of burnt lime, given a certain amount of treining and
supervision, The initiel use of the lime was on the new Kikori airstrip.
Unfortunately, the kiln has had to be closed, at least temporarily as no
new market for burnt lime large enough to keep it in production has been
established., However, future road construction may provide a market. It
also seems likely that substantial rescurces of other types of building

stones have not as yet been adequately asscssed or exploited.

Other work of the B.R.S. included cxperiments to produce simple
household facilities such as cheap stoves, showers and latrines. Technigues
of building have also been investigated. The simple system of prefabrication
elready described has becn a major step forward as it is enebling semi-skilled
workers to make parts and srect @ simple building. All perts are of the same
dimensions corresponding to those of the sago sheets - 8 by 4 feet. Using
this type of construction and the household facilites mentioned sbove heas
made it possible to build Sabema~-typz houses at half the cost of similar
buildings erscted by conventional methods. It is proboble that low-cost
housing will be built to this plan in future in most districts where the

reqguired meterials are aveilabls,

As most bush matérials ere short-lived, because of insect and fungal
attack and most have a high fire danger, methods of reducing flammability
and decay would be valuable. Various chemical dips and applications are
being tested. Here the C.5.I,R.0, Bullding Research Stetion in Port Moresby
has underteken tests on bamboo, which holds promise s o wide-spread

material of use in many low-cost building applications.

1 for a comperative review of the topic see: C.0.W, 1966.
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12. Betraospect and prosgect, 1958

, In this paper the role of the building and construction industry
within the New Guinea ecocnomy has been outlined. Ouring the early 1960's
the value and extent of activity has expanded rapidly, a result of both
vincreased development and defence spending. An overriding characteristic
affecting the industry is the dominant place of government, both in the
creation of demand and as an organissr of activity. The two government
works departmgnts undertake or are directly responsible for approximately
fwo—thifds 0% all building and construction work. The significance for

the territbry's economy of the annual Commonwealth grant has heen
emphasised together with the changes in development planning flowing from
the 1963 World Bank Mission Report. These include the movement towards
greater co-ordination of planning activity arising from the strengthening
of the system of central govermment and the appointment of an economic
adviser‘to the Administrator. Other developments include the appointment
of ‘a transport co-ordinator to prepare an cverall plan of fransport
needs, which promises to bring radical Changeé te decision-making about

" rodad construction and the creation and use 5F other transport Faciiities
within the Territory. A third developmént arising from the World Bank
Réport has been the Forﬁation of a Housing Commission responsible for
urban housing needs. Plainly there is a serious shortage of housing in
the urban Cehtres and an qrgent need to Find‘means of pfoviding more
low=cost housing for indigencus people, and.éxperiments in this field are

of particular social Importance.

The main features of the private building and construction industry
have been discussed. The industry consists largely of expatriate-~owned
companies some of which are branches of Australian and overseas groups.
Problems include the ease of entry and exit of individual contractors,
the extremely competitivé nature of thé public tendering and caontract
system and the uncertainty and diversity of work to be undertaken.

Conditions normally preﬁbde comtractors from déveloping specialisms in
particular types of work so as to have some respite and security from
competitive pressures. There is a constant danger of fovertrading’ leading
to financial instability and bankruptcy., Other features include the limited
supply of good sub-contractors and the dependence of much of the industry

on the limited number of expatriate tradesmen who are prepared and able to
act as supervisors, often in outlying areas and difficult conditions., Whereas
indigenous people are increasingly demonstrating an aptitude for training

and work as tradesmen; as yet only a few have proved ables to undertake
responsible supervisory positions. There is an urgent neced for an adeguate
apprenticeship and tertiary education aystem which will train more indigenous

people to undertake supervisory and entréprengurial activities. Finally
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much of the industry is highly cdependent on the provision of credit and
the maintenance of adequate supplies of building materials by loceal
merchants. There is a continuing and urgent case for research and
experimentation in the manufacture and use of local building materials.
However, the diversity and rapidly changing nature of local building
requirements make it unlikely that the industry will be able to operate

without substantial imports of building materials for many years to come.



Table 1

National Income and the building industry

g m. (Year ended Junc)

19561 1962 1963 1964 1965 1966
Gross mo ~tary sector
prodnet at factor cost (a) 92.5 107.3 120.1 134 .9 1601 179.13
Building & conatruction 6.2 Dol Fio @ et 11.2 Do

- 456 -

Jource: Department of Territories, Compendiuwm of Statistics for Papua-llew Guined, 1967,

Zconomic Dewvelopnent of Papua and New Guinea, Port Moresby, 1967,

(n) current prices.
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Planned expenditure in works prog

Table 2

sramnie, L963=6L4 ﬁq;1268~69."

#1000 Partial oxpen-~
L T . diture forecast,

Ttens 1963-6L  1964-65  1965-66  1966-67  1967-68  1968-69
Architectural, amount 11,503 10,625 10,548 11,881 13,000 7,928 -

% of total 67.6% Lo,8% bl , 3% 50;8% 54,14

% variation on base year - ;?.7% ~$,2% +§.2% +13% 

Engincering, auount L L8L 8,@46 9,592 11, bl 11,000 8,868

% of total 26,3% 39.,6% 40,3% 49%' 45,8%

% variation oﬁfbase vear - +8§.8p +113;9% +155,2% +145,3%
Grants in aid and loans, amount 1,016 2,2&0 3,560 20 ~- -

% of total 5.9% 10, 5% 15, 3% .02% - -

% variation on basc_ year - +129.b% +26Q.2% - - —
Total 17,003 21,332 23,800 23,345 24,000 16,796

¢ variation on pasc year . - +25.4% ﬁB?JZ%V 41,19 '-1.3%

+39.,9%

Source tables 2,3,41

Works programme, Government Printer,
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Table 3

Planned expenditure on architcectural works, 1963-64 to 196869, Partial
g 1000 ’ expenditure
. forecast
Ttens 1963~6L 196L~65  1965~66  1966-67  1967~68- - 1968~69
”Accomﬁddaﬁioﬁiramount 2,4721 2,845 3,758 5,042 '73500 4,165
% of total 21,45 26.,7% 35.6% L5, 8% 57,69 L -
% variation on base vear - +15% +52% +1.20% +203,3% —

Offices; amount 961 1,345 . 226 - b 60 72
Tof total 8.9, 12,6% 2.,1% 0,4 0, b -
% wvariation on basc year ‘o +38,5% L =76% ~95% =93, 9% ) -

Hogpitalsy amount 1,234 503 332 803 1,023 983

% of total 10,7% b 3.1% 6. 7% 7.8% ~
% variation on basc yoar - -59.2% 735 3%, 9% "H17PL -
. : [ .o . o :

Schoolsy amount 3,177 2,436 2,815 _2,4723 1,889 1,479
% of total 27 ,6% 22,9% 26 .6% 20,8% '1&.5% -~
% variation on base year - ~273,3% ~11,4% ~22 ¢ 2% —%0.6% -

. Agricultures anount 543 526 527 -&6% th 237
- T0or total 7% 5045 b 9% 349% 3,49 -
% variation on base year - L =3,1% ~2,9% 14, 5% ~11,8% -

Polices amount 324 _332 . 509 - 831 52§ 305
7 of total 2, 8% 3.1% 4, 8% 6, 9% bk ~
¢ variation on base year - +2. 4% +57% +156 .45 +62,3% -

Higher-Edggétion; amount ; - ‘H‘905v n,é,- lh?’ —
T of total D - - 8.5% - 19 -
% variation on base year - e - - _8h$ -

1., BExcludes indigenous accommodation, . 1963/64 Totalled & 1,054,148,
2, " higher education "1965/6§>“A_“w L S 99@,800,
3. " LT | AR 1966/67 e 4 850,000,
L, L L g 1967/68 n g 142,000,
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Table 4

Planned expenditure on engineering works, 1963-6k to 1968-69,

_ E Z 1000 o - o
Ttoma,  1963-6L4 196465 1965-66 1966~67 1967-68 1968-69
woads and bridggsiiampggt_ 1,429 3,910 - ,A,gg& 5,663 - L0995 '&}836
% of total 31.8% L6, 1% 529, 49,k u5., 2% - -
¢ variation on base vear - ©+173% #2410 L, +2§6;b% +248%v -
Vhairves & Dbeaconss amount 384 639 850 817 71T - 1,94k
% of total 8.5% 7:5% 8;8% 7415 641, -
% wvariation on base year - ‘+66.Q% +i21l3% +112,7% +85.1%_L -
‘Burveys, ifnvestigations, and 1 o g con
consultant servicesi amount 557 - 527 1,060% 1,500% 1,700% 636
% of total 12,494 -6 .29 119 ij;i% 15, 5% -

% variation on Sase yoav - 5,39 $90,3%  +169.5%  +205.2% -
Aerodromesj ariount 139 306 .+ 369 194 280 240.
% of total , 3% 3.6 - 3:8% 1:6% 2:546 -

& Qdfiﬁinnvon base year - +120% | +165.0%5 _+3?'5%”, +101,4% -
Yater Supplyg amount 605 946 1,000 gl 725 300
% of total 1345 11.2% 10,4 7 4 6 5% -

% wvariation omn base year - +56.3% +65.2% +40% +19 ,8% -
Sewerage and sanitation; amount 31k gy b1 597 . 71 315
¢ of total ) 7% 8arh T b3 5.2% b2 ~
<t variation on base year - +136,9% +32 4% ‘ +90,1% +50% -

* TIncludes Consultants,



Table 5

Value of new buildings coupleted, classified by type of builder

1961-52 to 1965-66

g 1000

- Ttems - C ‘ 1961;62- | 1952-63 . 1963=-64 . . 105Lk.65 1955466 196667
Ownor~buiydeﬁ_i_3mount 570 | 1,056 1;298A 2,@44 3,343 b, 502

& of tobal- - 6% 13.5% 10,4% 12,3% 15,4k 15.1%

| Contractorsy amount 7,626 5,132 8,335 12,120 15,711 22,549
i % of total o 80.2% 65.9% 67.2% 734 3% 72475 75¢5%
l Day labours anount - 1,302 1,599 2,767’ 2,353 2,530 2,775
% of tobal 13,76 20.5% . 22.3% 145 11.7% 9%

Total amount - 9,499 74787 12,400 16,517 21,583 é9,827

% variation on base year - ’ ;18% +30.5%~ +7348% +l?7.2% +Lh67%

!
}

Sources Tables 5,6,7,8,11,14 and 155 Quarterly Bulletin of building statistics, Nos 1~-15, T.P.N.Gy



Table 6

Value of neﬁ’ho@sés, flats, other bdildings completed, 1961-62 to 1966-67

Ttoms 1,061m52 | 1962-53 196364 196LwEs . 1965-66 196667

Houses & flatsy total I,142 3,596 435 5,663 9,219 15,405

Governnient 3,457 2,820 3,530 34773 6,148 94975

private 667 776 205 1,890 3,071 5,428

% of all buildings 43,6% Lg.19 35.7% 34 ,2% b2, 7% 51,8%

5 Cther buildings: total 5,356 k,191 7,964 10,854 12,365 1k, h21
: = =

Government h!132 2,723 6?138 74952 7?776 9,082

private - 1,224 1,468 1,826 2,902 L,589 5,341

% of all buildings 56,3% 53.8% 64,29 65, 7% 57,29 L8, 2%

A1l buildingsy total 9,808, .. 7,787 . 12,399 16,517 21,584 29,826

Governnent 7,607 5,543 9,688 11,725 13,924 19,057

private 1,891 2,24 2,731 L,792 7,659 10,769

e e




Table 7

Value of additions and alterations to buildings 1061-62 to 1966=67

g 1000
Ttoms 061~6 1962~53 1963-64 198Lk-65 196566 196667
Houses and flats 81 122 152 181 323 139
Other ®Huildings 267 20b - 217 285 282 211
Total 348 326 369 ¢ L&y 605 350
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Table O

CoDeWey exnenditure in Papua~New Guinca, 1957-6 Ile
ves ') 2

Other than

Zxpenditure on behalf of Adnministration Adrniinistration Total
195758 : 6,648 1,278 7,926
1958-59 5,460 1,580 | _';: 7,040
1959—66 - 5,850 1,374 . . 3,22k
196061 74557 1,850 - 9,417
1961-62 : 7,617 2,490 : 10,107
195253 | 9,790 2,140 | | 11,930
1963~6k 11,480 2,846 | "l‘ - 1k,334
196465 13,282 hy712 17,994
1965-66 13,681 ~ *15,536 29,217
1966-67 Bstinatos l'ww'?»‘ﬁV>“ié;iég»ﬁfh‘ | ¥22,955 39,100

¥ Tncludes Army Expansion Expenditure

Source ¢ Tables 8 and 9 Standing Committee on Public Accounts 1966, Fourth Report,

House of Asgembly,
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1955~56

1959~50

196465

1966-6"7

Table 9"W”w“

Expendituresy P.W.Di, 1955=67 (selected yéars)

Maintenance

Woxls and scrvices

Lichitectural
Enginecring

Maintenance

Architectural
Sngineering

Maintenance

EATIMATES

Salaries and administrative

Maintenance

 Capital works and services

Total”

Totalv

Total

Total

1,094,000
14023,200
2,117,200

2,497,158

742,510
2,707,846
5,947,192
54,720,836
3,683,128
6,205,066

15,608,580

3,493,000
6,381,000

< 12,291,700

22,165,700




Table 10

Construction material of completed pew houscs ond flats, 1962-63 to 1966-67

Mumber of houses & flats

Hataridl of Outer Wall - U1962-63 0 T 1963-6h T 196h-85 T T 1065-56 1 1966-5

- SRS -~

Fouses s~ Total .. . ... .. B02 . . . Lo B6L. . . - o 631 - 1052 - ¢ 1,785

~1

Brick ‘ _ 9 - s 3

Cement brici 30 11 19 21 66

.=~ 55 -

Timber o1 - 58. 2k b3 . . 42.
Asbestos cement 355 413 523 786 1,086

Other | 9 Lo 23 _ 160 538

Flats - Total , 15 26 204 308 k56 -

Eonses.ond. flafs - Total .o 517 e B87 e 0835 360 0 e Ry RN




Tahle 11

Indigenous worlers in building and construction industryi 1960~1966

 Scctor of work force 1960 1961 1962 1953 1964 1965 1966

Private building end construction 2031 2108 3098 5913

7, of total indigenous workforce 2,6% 2,6% 3.3% 6.0%

1 Government building and construction 3303 L350 6667 6060
Q : - ’

T 7% of total indigcnous workforce h,2% 5,4% 7 o 2% 6,2%

Sub~total 3758 L151 Lhss 5334 6458 9765 11973

% of total indigenous cmployrent . 5.1% 5 0 5.8% 6.?% 8 10,8% 12,67

Total indigenous employment | 72971 75921 76365 76816 80269 91753 oh191

Source s Labour Information Bulletin, Nos, 1-4 Department of Labour, T,P.M.Gi, 1964~1967, and

Industrial Review, Vol, I No. 2, 1963, p. 4k,




Heekly wago-ratqs;

Table 12

indigenous tradesmen commonly cmployed in building and construction industry, 1986667

-5 -

4 L,o1 5,01 5.01 7.01 3,01 9.01  po,01 {11,01 }13.51
Occupation 24,00 to to to " to to to | to to to

: 1 5400 6,00 7.0C 8.00 9,00 110.00 11,00 [13,50 |[15,50

Bricklayor 3 1 5 18 18 15 18 7oL 2k 1

Carpenter 56 221 134 226 135 285. 215 193 W40 4l

Drainer - - - - R - 3 1 1 R

Zlectrician 1 L 3 32 7 23 15 22 26 © 18

Heavy Plant Operator L 1.0 9 10 7 36 21 11 30 29

Joinor - - 1 2 5 4 11 5 1 10 -

Labourer {General) 3940 5638 835 5562 2519 3ko 293 210 200 99

licchanical Equip.Operator 6 63 37 32 12 29 17 10 30 5

Paintexr I S b Lo 30 117 Ly 85 130 111

Plasterer - - - - - 5 3 - 3 15

Plumben 1 9 b 39 32 7 37 2k 55 b5
15,51 | 17.51L 119,51 | 21,51 ) 23,51 | 25,31 } 27,51:7[29,51 ] 3L.51 | 33.51 | Total

Occupation to tTo to . to to to -- to : to “to to

- | 1750 ] 19.5C | 21,50 | 23.50 [ 25.50 | 27.5C | 29,50 -} 31,50 | 33.50 }| 35.50
Bricirzlayoers : - 3 1 1 - - - 1 — ~ 117
Carpenter 185 156 . 251 113 98 34 14 20 i 18 3212
Drainer 2 ~ ~ - — - - - - - 7
Tlectrician L S 5 1 2 1 1 1 ~— - 176
Heavy Plant Operator 13. 17 25 G RS - 3 3 b 11 265
Joiner . - 1 - - 2 - ~ ~ ~- - 43
Labourcr (General) 57 5 - - 1 - — 1 - - -~ | 20250
Mechanical Equip.Operator 10 5 7 1 .2 1 - - 1 - 269
Painter 48 26 . 38 20 - 9 - 9 - 3 1 1 784
Plasterer - - 1 - - - - - - ~ 27
Plunler 35 L5 38 } 12 17 1 3 1 ~ 1 Lgs

Labour Information Bulletin,

Wo,4t Harch 1967,

Department of Labour,
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Private building emnploviient:

Table 13

0,

employvers and emplovees by status & race
T Sahe e e e S
. Status and Racial Origin 1962 19473 1964 1965 ° 1956 1967
 Contractors ~ Total 37 122 38 55 i 57 65
Buropean 34 57 37 51 . 58 59
Asian 1 3 1 b4 .5 6
Mixed race - - - - - -
Indigenous 2 57 - - - -
Sub-contractors ~ Total 92 72 90 37, 137 136
Suropean 52 32 k3 55 101 119
Asian 2 1. - 1 - .-
Mixed racc - - - - - 2
Indigenous 38 39 Ly 31 36 15
Yage carners (working for . . . v o ' N
contiractors)~-Total 1534 2009 3769 5175 7907 3324
Buropean : . 216 239 50L 548 901 1970
Asian 11 - 15 11 12 15 18
Mixed race 16 29 51 49 87 171
Indigenous 1291 1726 3203 k566 - 690k 7165
WVage earners (working for sube ' : :
contractors)~Total 636 397 Lgy 628 608 1h27
Furopean 99 - 3h 63 68 59 . 140
Asian 12 - —- 1 - e -
Mixed race 15 3 -~ - : ;79
Indigenous 560 1360 hak 559 - 5kh 1208
"Total 23L9 2600 138L 5oL 5 8715 9952 -
Turopean hoi 362 . 6Ly 722 119 1288
Asian 26 - - 24 S 18 20 - L 24
Mixed race 31 ... .32 S .51 4o 92 . 252 .-
Tndigenous 1891 .. 2182 367k 5156 74 8Y 8388
Sources Quarteriy bulletin of building statistics, Nos. 3-15, T.P.H.G.



Table 14

Building Zmploynent: No. of pevsons cungaged on Building clasgified Dy occupation and race, June, 1967

Trade ZTurocpean - Asian Mixed race Indigenous Total
Carpenters 66k 13 27 2,805 3,509
Bricklayers 29 - 3 161 193
Paintexrs 111 - - 919 1,030
Tlectricians 150 - 3 221 374
Plumbers 155 2 3 538 703
Labourers 15 1 39 2,036 2,941
Other 189 1 2 L3y 629
Total 1,297 17 135 . 75951 9,400
Table 15
l Private sector emmloyment inm bHuilding and construction, July 1967,
@ Male Hage and salary earners
i Male fenale Total
7466k 81 7,745
Other Yorkers ™) |
Male " Female ' Total
125 & 131
All Uorkers ’ Total
74789 87 7,876
Indigenous " Hom--Indigenous Total
6,810 1,066 ' 7,876

o, of cnterprises Vages, - -salaries paid
193 Z8, 157,000

(a) Includes working proprietors, unpaid partners ctc,,
Source: Census of employers, July 1967, preliminary bulletin, Bureau of Statistics.
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