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CONSTRUCTION PLANNING AND ADMINISTRATION IN THE HOUSING INDUSTRY

WHAT IS I NDUS T RY?

I am sorry, but I think I have to start with some common’
remarks so that we are sure we are of the same opinion when
speaking about housing industry. Interpretation of words,

and communication are not the smallest problems in this
world.

What is indus try?

I think that, today, industry is the attractive vision of many
of the leaders of the developing countries, and they may be
right if they are looking forward to an evolution like the

one Europe went through in the 19th and 20th centuries. Indubtry
is the basis of modernlwelf?re. whether we like it or not.

Industry means m a c s P roduction. To be able to

mass produce a product, you must possess a factory or production
equipmont ‘'which can be more or fess mechanized, seen in relation
to, amonqst others, the ratio between costs of mechanisation and
of manual labour. The factory and the production equipment must
be financed and the investments amortized. The first copy of an

industrially produced articls will be very expensive, extremely




expensive, but the unit price of the following articles will be
less than the unit price of the traditionally produced items.
Industrial production will be feasible only in case the size
of the production is so big that you pass the break-even point.

Industry alsomeans a decreasing number of manhours
spent in the production of a unit. Due to the repetition in
production, the workers will get trained in the operations and
use less and less manhours.

Just to relate this remark, which i8 an experience
from all industries, to our theme of the seminar,

I can produce the following figures from my own
country and from our own firm. The figures indicate
the number of manhours to produce a complete flat

of about 80 sq.m., all operations included:

1946 1800 hrs.
1957 1500 hrs.
1962 1100 hrs.
1964 740 hrs.
1971 570 hrs.

In my company, ten years ago, we introduced a building type,

a model of dwellings which has been used during all these years,
and still 10 years after the beginning, we use less manhours
per unit that the year before. 1he training il the kcy word.

This seems self-explanatory, but it%must be kept in mind.
This again means that, if you are in the phase of a running
production of a standardized product and then 1ntroduce a new
product 1n exchange of the previous product. then you will |
lose some production volume - or use more manhoura per
‘unit - until you have again obtained the same levol of

' trnining in production of the new product.

I shall revert to this later.




Industry also means production cf articles which are designed
be for e they are offered to the market.

No industrial production will start, no tooling-up of a
production line or a factory will be done, unless the person
in charge has researched the market and come to the conclusion
that, 1f he offers his product at a certain price, there will
be a reasonable chance that he can sell such a number of his
article that he can thereby pass the break-even point, make

a reasonable profit and even spend money to invest in the
development of the next product he will offer the market, and
its tooling-up.

Industry means mar ket research. An industrial
producer develops and designs his product before the first copy
of it has been sold.

Industry means investment.
Industry means p"l_"a'n ntng, planning, planning.

Do not forget that industry ‘also means the planning in time of .
new produc't s. If‘the production of a certain article
continues year after year, and if there is a free liberal com-
petition within the area, competitors will take up the idea and
probably underbid you or offer better products at the same price.
It is to be hoped that this happens only after you have passed

the break-even point so that ybu have a possibility to lower your.
price. Life is so that you will not, year after year, be permitted
to take advantigé of the profit you planned to gain. In con=:
tradiction to what was written in the first pages, the accumulated
pro!'it ‘of a'given product will, after a certain lifetims. of

the product, ‘"ot increase, but, rather fade out or declinéd. ' It is
nhcaoury to have dov.lopod a- mw product to t.hrow tnto the market
at tho right mnt. IR -

Everything which has been written ‘here and also in the Tollowing
pages relates to common industries and also tohousing
industry. ' o
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WHAT IS NECESSARY IF YOU WANT TO INDUSTRIALIZE ?

Tc be able to industrialize, you need:

a technique, a know-how on production, and some
raw materials,

a market for the product,

" the necessary administration,

the necessary labour force,

finarncial means,

and last, but not least - planning and management.

This i8 also valid for housing industry. Of course,
houses can be built by amateurs or by local craftsmen. But
this limits the productivity, the voluwe of houses which can
be built by the given resources. Craftsmen's work can be
rationalized - - a little - - but never be industrialized.

WHAT ARE THE RESULTS OF INDUSTRY ? -

Products get relatively c h e a per.

If you calculate how many hours an "average worker” has to .
work to be able to pay for a bicycle, a typewriter, or a
refrigerator and compare how many hours the same worker had

to work some 40 - 50 years ago to be able to buy the same goods,
you will realize that the productse h av e become cheaper,
and this is not due to the fact that the workers in the former
colonies have obtained a better social status in society today.
The same thing can be found in the "old ‘world".

Products are available.




Industry is interested in production only of goods which
can be sold.” If an industry market researcher finds a need,
suiting his production capability (and production price).
the product will be present on the market..

But industrial products are not | n dividual.

If the market resiarchers find that the market needs a
special bunch of qoods, they produce it, probably in
different colours and in lome different sizes --- but the
flexibility ~-- the different sizos ~-- is preplanned.
Bicycles are made 20”: 22' and 24' high - and this vatiation b
is available at the market - but if you want a 23" bicych.
or even a 22" bicycle with 12" more distance between. the
axles, ypglwill.be_ip trouble.

Industrialization reaults in ‘ur b anistation.
You need workers, elnctricity. ‘roads tor trampo:tntion of
raw mterials and finishnd prod\.cta. all of these thinqs B
belonging to urban districts. b

P AR
Also for housing industry it in of intcrut to ptoducn
in the neighbourhocd of the mrket -- thc twnshipl. b :

WHAT IS HOUSING INDUSTRY?

I think that whon lpaakinq of buildinq industry, m duuu,\t
induatriu n_fe often nixod - tho buidinq industry iﬁ"d the s
building material industry.

I

The buildinq n at . r 'i a 1 1nduotry is p:oduainq mxythinq
you want in cue you u. goinq to ’buud - it might be sanitaxy
VoL ied

porcclain. clay bricko or corruqatod nbutoc. Dc!initoly N
many products of this Kind can be prodmd in the developing =~

countries, and in incrouiug quantities. I am no expert ' g
in this business. When I speak about building industry |
(housing industry) I am touching the production of dvel 14 l t I

or parts of houses, house components.




If you are interested in improving and increasing the
traditional housing, you must reinforce your building
material industry --- and also increase the training and
teaching of craftsmen.

But I am afraid - and this is the experience from Europe ~
that with an increasing demand of social welfare, people

will want dwelling volumes in an increasing speed. You

will have to increase the capacity of your housing production.
And even if you reinforce the building material industry and
educate more craftsmen, they cannot follow the rapidly

increasing demands.

Wages are increasing. Products which are based upon manual
production will be more and more expensive. The customers do
also earn more money today, but they are pressed from all sides
to buy more and more goods which are produced industrially

and, therefore, relatively cheap. An increasing part of the
world is using an increasing part of their income to buy
industrially produced consumers goods, and fewer can spend

a reasonable part of their income to pay for an increasing
demand of bigger or better housing, as long as the latter

is being produced manually by craftsmen.

Housing i1ndustry is an activity where buildings
(or housing components) are mass produced according to
drawings ind designs which are preplanned, based upon market
surveys, and developed before they are offcred on the market.

Such an industrial production comprises practically only the
capacity limitation which is based upon the financial means.
Labour force is necessary only in minor quantities and the
workers need not be craftsmen, but just plain labour force.




The mass produced houses can satisfy an 1ncreasing ftaction
of the urban need for low cost houses, while craftsmen in 'the
future will be used for repair and for the construction ‘
of those few houses, the promoters of which can’ afford an
individual production. '

Mass produced houses can today be produced much quickor, of
botter quality and’ by application of much lcsl manhoutl thau
before.

We are in a wicked circle.

o
i

If there is a market ‘to satisfy, then an industrial productlom
can -atiofy the market but nobody would like to order the
first copy of the production before he has seen it. ana ndbody
would like to invest in the production facilities unless '

he knows that he will be able to sell a sufficient number 6f
the article.

HNIQUES, KNOW-HOW

How 1- the constr uction | procedure

today in the dovelopod countries? Here I can lpoak mostly about
the w.atcnn Buropoan oxperioncoo. They will be partly valid
alno in Eatt-rn lnxopc. o | *

'Crattan.n'l production is ltill in oporation. and ﬁo doubt it
will be so tor centuries. ‘

Not only for repair, as just anntioncd. but also for all
the 1 ndilvidual production -~ all ctrudtur-o lad
hou.cn tb bo butlt 1n onn copy only.
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As soon as you are producing dwellings which are repeated,
indus try takes an ever increasing fraction of the
volume. I can quote a top employee of the Danish Ministry
of Housing who recently said: "in Denmark it is today
nearly impossible to find a multi-storey low-cost house
which i8 not more or less industrially produced”.

The promoters for this industrial mass produced
low-cost housing in Europe are of all kinds. Private
capitalistic promoters buy houses and sell or rent them,
municipal or state authorities build houses for the lower
or middle income groups, and you will also find some non-
profit social institutions, the aim of which is to build .
such houses; I can recommend a study of such institutions;
they work more or less with state spornisored money.

Who is going to des i gn?

Today this is also an item which is being very much
discussed.

The traditional way was that the promoter went to an
architect and told him what he wanted to be built. Then
the archftect made the deslign, probably in cooperation with
' other congultants (enginears, speciali:ta) Further, the
project was sént out for bids, most often teparato bids
for each trade, craftsmen were contracted 4nd tha architect
managed the construction and erection - controlled and
supervised and made the different trades cooperate technically
and timewise. '

Ny

These principles havc been used for centuries. They have been
varied. “We all knoWw that main ‘contractors could simplify
the erection procedure. Some of these drawbacks are that

the architect is acting only as a consultant. He is not
responsible for the price, and as a matter of fact often
interested in as big production price as possible - his
salary being a percentage of the production price. Further,
the architect would very often introduce new designs every
time he got a new job - and some promoters would also like
thelr products to be different from others. Although the
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requirements would very often be similar from house to
house -~ being 8o and so many flats of a given mix of
different sizes and number of rooms -- the architect
tries to solve the same problems in a different way

every time, every time making new "monuments". 1f the
same architect had been working for an industrial housing
producer he would have been allocated a budget and time
for dovelopment of a certain type of house fulfilling the
givon requiremonts. Then he is dcsigning a housing model
which should be used in thousands. Now he can work to |
elaborate t h e in ght model.

Even 1f you are working with a general contractor who is
also rolponaible for the d-nign, and who then hal to _
conlult lrchitacts and enqincerl hinaolf - - probably his
own onploynen -~ then this will not be indultry. The
general contractor is appointed for one objcct only. lnd
normally hc will have only a vory short time to prepare
the desiqn.

ST

But the industrial housing producer. How does he do at
present in Europe?

He visits prospcctive Clients, he studies their wishes,
their requirements for the houses they will build in the )
future. He combines tho roquircnontl from different o
market nroal, he onqaqos uatkot research lpccialiato to do
thic. He onqaqol nrcﬁitoctl and engineers to dcsiqn the
riqbt model which will cover the demands of that fraction
of thc aarkot he finds fouoibl.. He producos doniqn! -
probably a scale nodol -a uock-up -. He cngngcn a lalal
doplrtn-nt who oontactn thc client, the demands of wnon h.
knows he has tnkcn into consideration. He offers thcq o

at a reasonable prico because he knows he will find' outflet.at
clients. He invests in a !nctory. His production cngtnocrl
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cooperate with the architects and thereby they secure
that the product they design is also feasible to the
Production.

If the right product is offgred_and at the right price,
why should the clients not buy?

You may say that what has been described above is |

a systen and that a person who is responsible |
for the use ot'public fihance cannot be dependant on one
system only. | |
Well, if you are going to buy an automobile today, you )
do not go_ﬁo ap;automdbile architect and ask him to |
design auéa:‘spécially made for you - - and if you did_

it the:e“ﬁduld be no tenders after the design, nqwtenderl.
where the architect calls for bids - one for the bodylbt
the'car, one f&rnﬁyres, one for the_electricallsyltem.

You look at the cars which are availablé, compare and
evaluate their qualities and prices to your requirements
and resources, and you make your choice.

Two variants of housing industry are today predominant
in Europe,

Ono“téndoncy is to produce houses, housing models,
as just described, anothef to produce housgin q
¢ 6.@ Ponents, Let us look a little at the |
prqdhcers i:bund the component industry also.

It is possibie”tpday, in very'rationalized factories to
produce high quality standardized wall components and
floor components. Many modern architects and ehqincors'
have been working on ghp developmentldf such componqnt;:
,which‘couid_be used for multiple Purposes. | o
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Such components are made .in Standard sizes. In some
countries in Europe'you will find that a Planning module
grid of 30 or 60 cm:(l' or 2') is being introduced. 1pn
my country all flats for renting must = 1f thei: plans
are passing the Minigtry of Housing to obtain dtate
sponsored financ;il means - be designed in relation to a
module grid of 60 cm. 1In countries where the modular idea
is accepted there will hence be a market trend for floor
slabs of width 60, 120, 180, 240 cm and lengths alsgo
varying in steps of 60 Cm; similarly there is a thndoncy-.
to produce walls the widths of which are varying 1ﬁ'lttpl
©f 60 cm.. In my country we also have a standard height
of a storey. Hence ;t will be possible for component
Producers to invest in ;agionélized equipnent producing
these s tandar d  components. :

The architects,.knowing that. there will not be enough
money unliii éhcy have modularized, start their design

by making a 60 cm module grid, and ir they use their grid
the right way, they can adapt their design and the
functional requirements 80 that a large part of floors and
walls can be produced in the rationalised production
equipment. ‘ o | IR

If the standard housing Components are. applied, we again
have the system where an architect makes ghi,dcliqn in
Accordance with his personal ltylo,.oplyylln;gpd-to'tho
roqu;tnnqnt.gg a module grid.

When sd&h'oéuponcntl &re aprlied, you still. .need the

Production of exterior walls, etc »+ Which are not standardised,
and here the architect has the possibility of giving the
building his personal touch. ‘
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I should like to repeat:

In industrialized housing you can either develop
models which are totally prefabricated under
industrial circumstances or you can develop industrial
components but still have to put these
together in houses under a management working the
traditional way.

Naturally such industries can be developed only in
areas where the infra structure is prepared for it.
You must have roads for transport of raw materials and
components, electricity and water supply to the
factories, etc.

The technique of producing with components, which has
been described shortly and which will be demonstrated

at the Seminar can be exported to developing
countries. At the Seminar some "systems" will be
demonstrated and anyhow from my own company a film about
the introduction of our system in Malaysia will be shown.

Housing models and housing components must be designed
in accordance with local functional requirements and
local raw materials.

The local conditions f.inst. the climate - will influence

the do:ign of the components. In colder climates the

thermal insulation is important, in warmer climates the

time lag factor might be deciding. 1In seismic 20nes concrete
components must be reinforced, in non-seismic zones, plain
concrete walls are sufficient. Different types of components -
could anyhow be produced as results of the same production way.
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r o . . o .
Today the most common building material for mass
produced houses are bricks, timber, metal, plaltic
and concrete.

For br i c k-8 a lot of skilled labour is necessary
and even if you rationalizo thcr- 1- a limit of how _many
bricks a bricklayor can placo per day.

Timber is a fine building material, but according
to my experience it is in mass Production mostly |
applicable to joinery, furniture and equipment.

Plastic ‘ 1- undot dovnlopm-nt. Today it 1- #oltly
found in scionco fiction. However, today the produotion
of f.inst. totally completed bathrooms with all oquipn.nt
is a reality. 1 don't think that such spccialitiol
which are rather costly, but manhour lavinq will bo
actual the earliest years in dovulopinq countries.

H

Concretoe is a cheap and durabl"iitdri‘l;”nof
being affected by inlccts. fire or funqul In countries
where methods saving skilled labour ltO 1ntroducod,
concrete is usod as tho bnsic mntorial for the hoult
components and housinq 1nduutrios._

Standard concrete components can}éd_
be used for a multiple of purposes. 8chools, medical
centres, ont-storoy houses, nulti-stor-y houses, nﬁlitlry
barracks. Bow.v.r, you should not Lnsgino that the .
standard eolponcnt will be produced and stacked, waiting
for sale in a stockynxd. lxpori:nco shows that these lmo -
Produced only vhon thoy ﬁavt been ordcr.d You must ,
also consider thnt it you 1nnqtn¢ a -ulti-purpooc staadurd
component you allo need a nultttud¢ of architocts or
consultants to design how this should be combined inte tho

buildings.




- 14 -

If you consider the applications of housing mod e ls
you need one good architect or consultant to develop

the model, and then juét a few technicians to adapt it

to the different sites.

If the production of a running model should be really

economical the sales of this should be planned in

advance.

A MARKET FOR THE PRODUCT?

I1s there a market for the housing industry - ?
A market for housing models or for housing
components?

To estimate the answer you must know a lot abbut
your country, statistics, policy.

Do you real}y negdlhousingz

Your first reply will be, that you need a lot of
houses. But it will be one. of the unpleasdnt tasks

of your politicians to decide which one of the housing |
needs should be satisfied. You cannot afford to build
all the houses you want, and houses with such a quality
as you want.

wWhat about the dthribution of state finance resources?
Infra structure means expenses also.. For industrial
housing you must accapt that no real 1ndustrialization
will take place without some big investments, so big |
that 1t is unlikely that anybody will start it unless
the statc is lomehou 1nvolved, either as co-investors
or by granting a gqrta;n sales value. I shall revert
to this. - S | | |

A market research study is necessary.
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And I Propose you start by gathering statistics and
ask the poliucians what the goal should bo ]-- and
whether there are the necessary financial relourcol
to cover the requirements.

Industrialised housing should start in the urbanisation
oentres -- where the volume of the erection of new |
houses is most concentrated.

Is it mtandod 't_o utbaniii? Where? What will the '

key industries be? e
AT V2

This wm, bo . ;nguouu political task, and it will not,’

taking the op«d of the development 1n the dovolopinq

oounttiu .into conlidonuon. be cuy to cxtupohto

as it can be done in the "old world®. N K

!ou havc to. ccnl.i.dor - and docido -' what should

bobu.m. . I

How biq lhO\lld Muinqs be? now nny fuuy mn

per dlnlnug? now mch uvinq lpncc '!ot sach porson?

Will you provide housing for the growing populaudu of
workeys at your key 1ndultry? should they hav. f.tly

.....

workers who have left their families bohind them in the
countryside?

Don't iugun m can oolvc the uzbuunuon prohhu q |
well as the farm houunq needs by the same hotivity.

Make a pl.nn for mt YOu need, and mt m can a!tori.
It may be difficult to make all ends meet.

LAl :
vt
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Thus having made a study of the need and the resources
you must develop some dwelling types which will satisfy
your purposes and your purses.

Surely you will find, you cannot afford what you want.
You must cut down. You cannot afford luxury.

One of the ways to: cut down is to develop a housing
model and produce it in factories. ' Repeat it,
repeat, repeat.

You don't need to be afraid of uniformity. *The right.
model” doses not necessarily mean that all dwellings

and housing blocks must be alike. A good wodel must be
made so that it can be used for long blocks, short blocks,
tall blocks, low blocks and. in the blocks there must be

a preplanned possibility of mixing the sizes
of dwellings which are needed. A good model will often
be produced in a given production rate -~ so and SO many
sq.m. per day or per shift. Within such a production
unit a preplanned mixing of 1 - 2 - 3 - 4-room dwellings
can easily be arranged, as it will be demonstrated at
the Seminar..

But when a model has once been finally developed it is
complicated to change it.

Very often we have been asked what is the minimum market.
you should look for in case you consider to start a
housing factory?

The reply naturally cannot bae given just in a short
sentence. Also here you ask where the break-even point
is to be found.
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In a diagramme where the size of the market is the
abscissa and the production price of the housing product
is the ordinate, the price for traditionally producod
houses will follow a straight l.ine through. the origo.
The price for the first expensive industrially produced
house will be marked on the axis of ordinata and the price ,
of the following industrial houses will follow a straight
line through this point. The break-even point is that
size of the market where these two straight liuu
intersect. This abscissa which you are nkinq for 1- .
defined on the bases of the u n & t prim for thc m
different production methods and nllo based upon thc
initial costs.

It is rather difficult to define these two proportions

exactly. and, therefore, difficult to state the exact value
of the break-even point.

As a rule of thumb we have found with the experience we
have:in my company that you must be sure that you *I&hﬁl
the natural market aruo!oufletory
should be able in 5 years to produce about 50 »000 to
70,000 .2 @Very year. The natural market area is aho
difficult to defipe. It depends on the roads and
transport vehicles. We have found that most of your .,
products should be sold within a distance of 70 - 100 km
froq your component factory. MNaturally the !wuty m.

be plaged as close as economically possible te gho o.lm
of the erection. :




ADMINISTRATION R

What can 'be done from the 'governmental ‘and probably local
authorities to promote the industrialization of houses?

Be sure chat the gites are o p e n, that when houlol are
there, that it 19 then also possible to get there - - that
roads, seweray$s, water mains, ‘electricity mains, etc.,

are there as soon as the houses are ready. - And do not
torgot that one of tho advantagel of industrialized housinq
is its rapid lpeed ‘of crecfion * as” sooh as soil and ‘sub-soil
construction has been completed only a very short time will
go before the houses are there, and if the local infra-
ltructural programne ‘has not been carried through to the’ . ”
nacoslary extent, ‘the nonoy for the houses is ‘wasted as lonb“
as you cannot exploit them, due to lack’ ‘of ‘water or ndw.raqo.

The necessary town plann ing must be done

in time time. It il up to the local politicians and their technital
q-ployool to docide in time which type of housing they would:
like to see 1n which parts of the towns. The town planning
should not be made all too dotailed, but more or less given |
as functional requirements. As an example I can refnr to'a
building scheme I know, when the town planners had decided
that on a certain site. housas should be 12 00 m. in width.

As we had a product nodal which was 11. 66 m, in width, it was
dif!icult for us to q-t “the necessary petmits. I think that’
the idea of the town planners was that they did not want’ house:
tobe more than 12.00 m. in width, but they could also
have indicated that they did not want more than so and so many
sq.m. of houses. The idea behind the town planning and the
political decisions should be clear. How the producers can
fulfil the requirements ought to be their problem.

The building regulations and building
legislation should be revised. Most of such paper
are based upon old experiences and old craftsmen's traditions.
They should be based upon: functional requirements. In many
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areas which within this century have been colonies the

brilding regulations are still based upon the regulations of

the former colonial powers. This might be or might have been

a good idea, but it should not bLe forgotten.that also in the
"mother countries" levelopment is continuing and that

regulations have progressed from the stage they had arrived

at, at the time the tiles between the colony and the "mother
country" were broken. Furope shows in these Years a clear
tendency to change their codes and norms so that they are more
criented towards functional requirements,
There is also a tendency to make the raegqulations more international.
Within the international organizations such as CIB (Conseil
International du Batiment) and CEB (European Concrete Committee)
the last 10 years have seen good progress ‘n these respects and

I think the developing countries should study these results
carefully.

llow will it be possible for a developing country to approve the
introduction of an industrial building system? I think it will be
@ little complicated. Only few have the necessary technical .
competance to do it. Most system houses do not fulfil the present
local norms because most norms are old fashioned. 1If you are
yoing to accept a building system, you must know exactly which
criterias you will apply for your decision (and the systems
builder should know the criterias also).

gFor instance, you should not indicate which wall thickness
vou want, but indicate what your rdquirnunntl are concerning
strength, thermal insulation, thermal absorbtion, accoustic
insulation, protection against fire, termites, etc.

1 can recommend that you try to state the necessary techniocal/
gPolitical decisions - - the functional roquiteu-hto - = then

" Beontact some system builders and ask them'to demonstrate how

heir systems comply with your requirements. Ask a few of those

ho comply with your requirements to cooperate with you. Make

AR P e
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them prepare estimates based upon the assumption that a fairly
large amount of houses could be built in a suitable sequence
of years. It could be necessary to engage a consulting
engineer or an architect to prepare the tender material and
study the bids -~ - but be sure you get a competent man to do
it. It is not just to make the architect prepare drawings.

I don't think an architect can prepare designs for houses
which will suit all systems - ~ but he could probably present
some requirements which are indispensible and some which are
desirable.

1 can inform you that I have seen three different ways of
introduction to industrial housing systems.

The £ irst is not acceptable, but 1 have saen the .
tendency in many cases. There is a need for housing. Some
promoter or authority has asked an architect to make a design,
tenders are called for, and the prices are found to be too high.
In despair the promoter contacts some system builder, and asks
him to give a price for the same houses, but built according

to his system. As the architect never thought of systems,

when he designed it, it is evident that they are not very
suitable for industrialization. The result will be houses which
are also too expensive,

The s econd I have seen just a few times. That is the
way indicated above. The authority knows that it will build,
and can afford to build so and so many houses in so and so many
years. They go to a consultant and give him a good payment to
find a building system according to which it will be possible
to build houses corresponding to some functional requirements
stafad‘by the consultant and approved by the authorities.

The t hird ~ is that the authority makes a survey of systems,
findl one, which they find acceptable and then asks that system
builder, and only him, to givae a price for the houses, probably
including the design. Politically it can be difficult to

go into negotiations with one company only without asking for '
tenders, but if you can negotiate the houses at a price which
you can agree upon with the political authorities this way

can be applied. I can tell you that in my country most of the
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low—cost multi-storey houses are controlled hy the Ministry
of Housing. It very oftan happens that the non-profit
organization negotlate directly with only one producer.
The reason is, you will understand, that models are often. “r
developed by and owned by the producer, and hence no consnltant
can prescribe this model if he is calling for normal tenders.
In developing countries and 'by ali means, also countries
in the old world"” systems are very often 1ntroduced by:
adopting well-known systems which have already been in operation
in othor countries. The transmialion of know - how
| from luch a4 system is then covered by a licence agreement . ..

!

LABOUR FORCE

It 1s possible and necessary to industrialize. Prices are
going up for labour force, as well aus for materials, but the
wagaes for the lahourers are 1ncroasing relatively in a more
rapid speed than the prices for the materials.

Compare two productn, the price of which today are both 100,

but wherc one ia composed of 50% material and 50% wages, while

tha other is composed of 50% material, 25% wages and 25% .capital
costs - - -~ the latter naturally being the industrially produced
product, the former traditionally produced. within 30me years

the prices for wages have gone up 208, materials only 10%. Thereby
the price of the formqr product has .Ancreaged to. Sq + 60 = 115,
while the lattar now costs 55 + 30 + 25 = 110. ‘The tendency is
clear. Bven if an industrially produced article today has the

same sales price, it Will in the future become chcapox than ths
traditional,

At the boqinning of thil plpo:. tho ttain&ng of thc vorkorl was
nnntioncd, the 1nf1uonca of the repetition of tﬁo uq:k.

It is our exporionce that.you can oaslly ttain vorkorl to do
the job in component factories. You do not need any - or oaly
very very little skilled labour in the production and ornctlon
of the structural components for cbo industrialized bouatnq

*
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In some countries we have heard the argument that industrialized
housing is not acceptable because you have a large number of
unemployed workers and industrialization means less employment.
Of course this looks like 2a problem. You should not introduce
industrialization if you do not need more houses than you

can produce today. In rraditional housing you need skilled
labour. If the capacity of the skilled labour force has been
totally exploited and you in addition introduce industrialised
housing, this means an increase in productlon.

~gkilled labour force is a scarcity in many developing countries.

Besides our European ekperienca, we have in our company started
license factories in Turkey, in Malaysia and are starting another
one in Central America during these weeks. It has not been
difficult at all to train Turkish or Malaysian workers in the
factories. | | -

We have even had the pleasure to train their leaders in our
own Buropean factories. ’

Labour organiza tions are sometimes supposed
to be a problem when introducing industrialisation. In our
‘ country, I must say, we have not had any difficulties in this
' respect. |
. PINANCIAL MEANS -

what is the price? How much do you have to pay to go into
industrial housing? ‘

The reply of course depends on many factors unknown to me today.

We, in my company, never go into any industrial housing
activities abroad without carefully studying the prices in the
country in guestion. And prices are definitely not the same in
the countries participating in this Seminar.
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study together with

It will be wisest to make a teasibility
ails.

a specialist before going too far into det

rief list of items which must be invested in,

The following b
t - apart from the costs of the

and for the greater part of 1
l1and - imported, can be a guidance:

ngnant ractory

gite for the factory,

. pactory building

Pactory equipment (cranes,
curing chambers (1¢ any), laboratory, etc.).

Production Equipment (moulds)

Transmrtation gguigmont.
Building Site §guigment

Erection equipment (cranes, spe

incl. preparation

casting machines,

cial equipment)

Designs, etc.
Factory designs, designs

Licence agreements, know=how,

of products.
experts.

]

Capital ,
Working Capital

The figures to be filled in could be varying very much,
depending on many local factors and decisions.

ghould the production be as much mechanized or as wanual as
possible? 8Should a large Oor a smaller factory be introduced?
1s the available cement rapid or slow? Can ve work in one
shift or in two shifts? Must we have many Of fev social roome?

ey ?

As a guidance the following prices can be mentioneds; . .

0.4 to 2,4 mill US§
01t 03 - ."
. ,0.3 m ’0‘

Component factory (land not incl.)
Transportation equipment
puilding site equipment

.«
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It is impossible for me to give an indication of the size
of the working capital. 1t is of course depending very
much on the speecd of payments, the distance in time between

consumption of resources and payment.

Development programmes and international bi-lateral and
multi-lateral assistances are interested in the erection and
introduction of housing factories.

I am sure that some of the UNIDO officers present at the Seminar
will be able to give information in this respect.

I know from my own country that our government has rendered
state loans to many developing countries. Such state loans

are often free of interest for a few years or more. Our
Ministry of Foreign Affairs grants loans, or in a few cases even
gives donations to cover feasibility studies and the import of
production equipment to the developing country. In these cases
the developing country has to cover local expenses. My country
even covers expenses for experts to run-in the production.

In case your country will try to obtain state loans from
Denmark, the procedure will be - after an informal "feeler" -
to ask for a State Loan through your government and the

local Danish diplomatic representation.

I do not know the procedures of how to get assistance through
UNDP, UNIDO, etc.

PLANNING AND MANAGEMENT

; These two words are key words.

When a housing factory or housing component factory starts,

a large amount of money has been invested. It costs money
not to exploit the invested means the best possible way.

You must engage a staff for the planning. -Planning cannot

be done with the left hand of a person who has something else

to look after.
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It is necessary to have a con t inuous production.
Earlier in this paper we mentioned the training of the workers.
They get trained when repeating their operations. If there
is a gap with no ‘production - or even reduced production, the
workers will .get out of training, and when you start again
you must invest in the loss of production in the running-4in
period. ' ’
And -'naturally - in a period of no production you have no -
sales value and you obtain no contribution. To be sure, you
will get a continuous production you must have a sal es
plan. '

We have often seen that it takes 2 years or more from the
first sales contact until a contract of production of housing
has been signed. Your sales must be far ahead of your
production. ' |

The most Luportmt‘plan jsthe production plan

The objsctives of production planning are to gecure that

the resources (manpower, machinery, xaw paterials) are exploited
in the best possible way so that the costs are ainimized. The
right resources shcild be available at the right moment , and

the final products rrom the component factory as well aé the
complete product - the houses - should be ready at the right
moment, neither too late (penalties, no income of sale) nor to
early (vaste of interests of the consumed resources). The
production planning sust use an integrated way of thinking, o
looking.not only for & rational ' p¥oduction, but’ also for ’
a produstion whfth follovs tHe site erection.” AS ‘a very
11lustrating esample I can quote what happened to oneé of our
licence factories. 'To pfoduce as rationaily ‘as possible,
nearly all interior valls and partitions vere produced bch;o_ ]
the floor componants were produced. Resilt: a very rational -’
component production, but very badly planned because nobody '
could use the products until a reasonable quantity of the

floors vere also produced.
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The deliver Y plan is an integrated part of the
production planning. It should hereby be kept in mind that
concrete components due to curing, should be stored a week

or two bo'the productinn should be somewhat ahead of the
delivery. As mentioned above, it should not be too much

ahead. An integrated reason is that housing components are
voluminous. A well Proportioned concrete cémponent factory

will have room in the stockyard for only 3 to 5 weeks production.
And when 2 out of thesge must be used for curing it is evident
that production and delivery muht'be parallel.

If an effective production pl&nning and a good management

system have been introduced, it is possible to preplan for

each éay in the future months, when which machinery and . _
concreting mould, when each worker, when each quantity ot_fav .
materials and each amount of money should be available in_thq_i"
most economical way. |

The most simple way of production Planning I can recommend
you is a PERT plan or a Critical Path Method network.

If you obtain a large and expensive production, I can as
a maximum recommend an integrated EDP of your production}
purchase, economy, etc.

When a production plan has been carried throﬁgh @ purchase
Plan is the next step. If you can plan what yoﬁ are going to |
Produce every day in the coming half year it is also possible

to plan when you need the raw materials. Your lub;auppliorl of

raw materials or sub-contractors will be happy if you can give

them a forecast for their delivery to you, and ydﬁ can get better
pPrices from them if you can grant them long term cohéractn. |

S

Having done all this You can also preplan the cash :idw and -ji.
an economy plan. ' '
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It should not be forgotten that control and feedback are
essential parts of a production management.

Effectivity and productivity must be controlled
and followed up. It is only possible to keep the planned
productivity by control.

In our companies, the building sites and the component factory
call the central planning office svery day and report how
much has been produced that day. If the reported result
deviates too much from the planned quantity, the persons in
question are notified so that they can take the necessary
actions in time to correct their work. The bigger the
deviations are, the higher up the hierarchy of the company
organisation chart is alarmed.

1f something has been "dropped on the floor” and you learn
about it in time, you can probably grasp it again if you
work overtime or during weekends.

In the sales plan it is advisable to overbook a little. This
is not so important if you have orders consisting of one or
a few very large orders (suma thousands of flats). But, if
your production consists of several minor orders (some
hundreds of flats) overbooking is very welcome the day one of
your clients for some reason cancels his order.

I should probably once again remind you not to forget the
.nfra-structure in the planning.

It might be of interest to learn that in my country the
Ministry of Housing may have realised years ago that Denmark
could not overcome the housing shortage if industrialisation of
housing was not used. The Ministry also realised that it vas
difficult to ask private enterprises to invest in industrial
housing facilities unless the enterprises had a certainty

that they could sell their products. The Ministry made a

five years plan in which it was stated that the minizsum fraction
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of the yearly production ghould be made by means of industrial
methods. '

in contradiction to most five year plans this was a "rolling®
plan, being revisad every year so that every year another was
added to the plan.

Thereby the housing industry got a starting point, a push

forward, so that today we can say that it - h as <¢O me
to s tay.









