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ESTABLISHING LOW-COST HOUSING MANUFACTURING PLANTS

by
Dr. Rober. HI. Behrens

Corrigenda
1, line 9, delete “adamantly," ine.rt "somewhat."

1, line 1% - before last sentence - insert "Briefly, he states that
small factories employing fc.' people are often superior in solving
local production needs."

2, paragraph 1, line 4, delete part of sentence starting at "and I
regard ourselves . . dangerous thing.” and insert instead "opcrate
a fully qualified engineering and construction ccmpany. Together

wi+ like to regard ourseives as problem solvers.®

3, at the end of paragraph 1 insert: “"But the Sahara and its
inhabitants have a high priority in lioracco., Therefore we shall
do what we can in this vast areca.

4, paragroph 2, line 9, delete "quarter<inch®..

h, paragraph 2, line 7, delete “soldering" and insert "welding."
8, paragraph 2, line 4, delete "some three hours” and insert "a
relatively short time.”

8, end ¢f paragraph ¢, last line, change “short" to “shorier" and
continue sentence "than it takes to construct most housing
nowadays."
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ESTABLISHING LOW=-COST HOUSING MANUFACTURTNG PLANTS

. A factory is defined in Webster's Dict..nnry as "a bdu.ld-
ing or buildings in which things sre manufoctured," Simple
enouch; but did you note the inasidious tendency toward growth
which even this short definition displays «- "bujilding or
buildings" indeed! 1In !Morocco, we are attempting a solution
to the problen of the construction of multiple housing by keeping
our parent building as small as pousible. Lot me explain. Ve
at Euro-Industries, en essentially American-based firm which
forms essocistions with pariners in other countries, are adazantly
opposed to the traditiocnal concent of "factories" as such, 18
it not true that mon's dream in the aftermath of the Industrisl
Revolution has been that of larme factorics belching smoke and
usually actins as a backdrop for a proud o:.ner? Perhaps we
should modify tho visivn sonevhet, Tn view of the cries of
today's environmentalists, belclhing smoke i: out, but, and we
say alas, the ever-increas.ng sized factory is definstely in.
E.F. Schunacher, in an ims-inative book, Small ngﬁenutigg;,1
hag totally inde .e.. ently, outlined the lon_ -staudins philo=
sophy of our organizstion.’ Wow back to housir ; in iMoroccos

fhis Horth African country, 3ituated on both the ileciter=.
renean and the aAtlantic, i3 endowed with 8 climate ranging from
tenperate to desert, with a distinctive and gifted peoples
Under the lcadership of their monarch, Hassan IT, Moroccans,
official and unofficial, have: ualertaken the tzsk of constructing
bousing to meet the nceds of a8 population which is expanding in

1. Schumacher, L.fe, Smal. 1s lesutiful,Harper % Row, fubljie
sherg, liow York, 1973,
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means and numbers at a rapid rate.

Ouxr group is one of many workingz on the project of housing
in Morocco. Before 1 am ar-ested for fraud, let me quickly
state that I am neither architect, engincer, or city planner,
However, my colleazues and I regard ourselves as problem solvers
and we dc not feel that a little ignorance is necessarily a
dangerous thing. This is h.w we proceeded,

Wo first mede studies on how housing was built in [orocoo,
thet greceful, sturdy and practical arcu.tecture which is known
throughout the world as "Moorish". We studied, we observed,
and we conclucded that in design and construction, in beauty and
rocustness, ltiorocc..n arcaitecturs stil) has a proud place in
the world. However, and there was a big however, it took a
long time to build, and by taking too lonz, it became too exe
pensive for the averare lloroscan to afford., Conclusion onet
we must find a way to bu.ld houses more quickly. That turned
out to be sur sinmplest conclusion. T mentioned earlicr that
110r0ccens are individualistic. They are. I did not meantion
that the rules concernins housing, particulorly if you are a
foreignar in the business, are co-nplicated. They are. To
respond to Moroccan induvidualism we were obliged to develop
bhousing desicns wh.ch pleased local aesti.etic tastas. DBecause
we were obliged to use a method of construction which complied
with a local law liniting the use of materials not found in
lorevcco, we had to reject methods wh.ch used woed, plestic, or
even car.board aoneycomb insulsting elements as bases for our
coastruction,

Pos.tive criteria:
Since we now were pettinsg closer to notions of what was




not aecoptnble on the erec.on arch..cctursl scen:, we set
T

out to fiud critoesin whach were desirsbles oy th2 vay, an

not aurpesting tant oll of this addition ani alimination neces-

anrily reflecet the wisden of the apes, but perheps a rTeva?w of

the stens which ve tcok before proceedint Lo octual engincering

and erchitecturel studices maegcht poove useful for others. A1l

~irhty what was wonted 1 Forocce 7 Tt developed thai to be

rccoptoble unier this jroram, a house must be cheap but sturdy,
stiroctive vet nos nonotone, rapidly congt.ucteld rith hichly

crbile eguipnent.  birelly, cad very inmportunt ., +% soonid, where

~ous.ble, b labor iatensivo, and tunuc, not too ymplicated 1n

concopte After revieving all ol tals, our ;"roup A _reed thet

we did not have an essy essicunent, but tbat we a% least hod

tihn cotisfaction of kaowin~ whelt was end what was not wanted,

+u ¥eoep ug from occemung complacent with te problems which we

oirerdy foced, wo were inferzed thut our fir.at study should

jwva.ve the preparavion of 8 projeuct for the JSohara daescrt.e I

¢ nerhaps @ miocerity an thot, unliko many people who ore.

drown to the nyotery and seauty ol the desert, T sancercly w
dovtat 4he - —ervard the decsert as nmun's agracultirel encoy,

consumiar e ot does bundreds of ceres of ary ble land anuucllye

As u person anvolved in buiiduins projects,  dislike 1t for

<0 cernifyans problems of heat, cold, and dryness to waich

ay heusins or coastruction 1s cxposed when tuildinz a3 undere |
v.ken on deser® soandse |

Fleaning o1 extensive houoing yrogr:n has nany of thv 3ame
clements a3 plennial o batile un a wor. Although tue ainn of
the forae- are beneficral, the difficulties of supply, of
wver-cxtanded lines, of maintenenco of a workins force an resote
ereas all causzed us to adopt strstegres of factory construction
which would disnay the complacent ouner standan; an front of



his belching or non=-belcuing traditional twentieth-ceatury
factory. Beforc we get to thi.t, however, let me tecll you
about the type of housinz upon which we finally setiled after

80 much oxperincntatioa witnh traditional, new, and sonetines
eccentric methods. Finally, by using a method for which we
have a patent pendinz in the United 3tates, we devolved to
the use of cuncrete sproyed unier le.vy pressure on insulated
wire mesh and galvanized stecel eleacnts. Let ne elaborate

a bit,

Eurocrete.

The cold form.n7 of sheets and rolls of galvaniced stoel
into buildin; oelem=nts such a5 beans and studs has become an
increesin:ly asccepted method in the housir~ industry of today,.
By this means, for exsuple, an easily transported roll of
qusrter-inch steel can b: cut and gsihaped into a large quantity
of stronz, li htweicht elemcnts which, when coobaned wWith
wire mesh by screws or solderins, cun forn the ciieicton of a
structure, Additionally, those e ements hav. groat flexibilaty
and thus can be couverted into rcund, s:usre or ecc ntric chapaes
at will., They are then conbuined wathh ~n insulatin: nater.al
such a: styrofoam and all elencnte are sprayed with ccncrete
throu:h a can.on at hi~h speeds 2By using tais methcd, At 18
easy to see that mouy houses could be constructed in a sargle
day, 4f all conditions are ideal.

Establi-hang the factory.

Because T bclieve thot cunditi.ns for startins a housing
or other factory in ‘lorocco reflect sim.ular coaditions in
otheor countries, ¥ will go into 3 tit of detail concerning our



pMoroccan exper.ence,

After wo had conducted exhaustive tests with the system
wnich eventual.y became iznovn as ' Lurocrote", we presented
our do:sier to the Moroccan housing cuthorities. Coacurrently,
we began the process of forning a conpany with lMoroccan es-
sociates, 1In .lorocco, as in nost countries of what is loosely
called th: Third world, foreipgn participation of less that
fifty percent in any compeny is the rule. This iu a proviso
which we nbt only rospect bui grvet, asd our company policy is
actually to avo.d, whore po-~sible, any owner involveuient on
our part with buildings or reasl estate. After tne Furocrete
systom was subjected to a number of tests and theoretical
studies, and 1 mi;ht add for any progpective city plsaaners
that the statict.cs raquested for such studies are ecaough to
make strong men quail and enginears weap, it was granted a
brevet or patent for use in lorocco.

At the same time, cxtensive explanations and demoastrae
tions of our Eurocrete system werc given to our iloroccan asisocia-
tes. Another hint for those wishang to set up factori:is in
developing couvatries: yau will likoly becoxme assoc..ated with
people who ars not experts in the field in wnich you will engzeges
This nay seem odd at first glaonce, but reflection will ahow
that the only recson why you, a foreignar, could be interestaing
to a country which hcs likely hai a hastory of colonizavion,
4s that you are bringiags comething which is nev and beneficial
to the country itself. Also, it bas been our experience that
the nuaber of entrepremeurs im such countries is reolatively
fewes It tokes no grwat nisvorical or psycholo:ical insight
to divine why this might be -0 Colonized puoples were generale
ly not engaced .n the buuecaucratic endeavors which constitute
the format.on of lerge enterprises. Ihose who did, folloving
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indspendonce, were the coura eous, gifted, lucky, or even
pexlops thosc who got there first. Another hiat I would give
to anyone wishing to establish a foctory in a Third World
¢.matry: learn patience. Leorn s pucience which Jou have
nover experienced befure. To help you gain experience in
this putionce, learn a3 much as you c¢an, be‘ore you come,
abtcut the country with which you des), Huncreds of enterprises
have foundered, ofteu emazinly jJust at %no momeat when they
woero to ba consumreted, when the .uropean or American or
other profflering particapant lost paticnece. Yhis igs perh«aps
the bigzest considerution in do.nr buciness in doveloping
couniries. ‘e of the otlier continents vand to forget that
thrne people pructice a method of demceratic (whica often
me~ns lengthy) porticipation which we oun often not undepe
stand, but wh.ch we must rcespect, or move on.

Tho Bousing Factory.

Lst us essumc that tne housain pr-ocess has passed all
vests devised [or 1t by the Ministry of Housing or its asene
¢len, Let us ascume that the questiun of financing has been
arronged %o everyone's satisfaction; (end of course this is
o ke point)e Then ons conmas to the equipping of the factory
!uselfe Where shoulc the factory be located” Here, ir one
rcnss, we fand tte proof of cur philosophy of housin-z in
Morocco, for the answer to .ilc qucrtioa "wiere?" 13 =- it
doesn’t really matter, &s long as tuere are adequate com. unica=
tions end transport facilities. T expect to -et a demurrer
fwam onc of our fiscally sensitive colleazuesy I can imacine
hum say.ng "It a8 economic folly not to stotion your factory
208r the site of your housin-; activities.” Hormally, he
tyould be right and we should be re-rimended for making such
1 puggestion. 3ut, and tuis is the but we present: our
n.other factory is not re.lly a factory at all! it is rather




2 moker of elements. Thue, in the mcther factory we will cut

and gtack the metal. We will mux and ship the coment, but
actuclly our working “factory" will be in the fioeld and will
be, :n effect, self dissolvin;, for whon wn are finished with
on-gite construction, we might couvert it to a 8.hc ol or maybe
a cymnasium, How do we do this? In the following fosaion, You
recnll tiaut our basic method of conntruction wes throula the
spraying of concnt. (oy the way, you ~ight also be interested
in the fsct that the cement whach woe use will by dryj it is
combined witi woter in the actual c¢nanon wiich epplies it;
.think what that peons in terms of transports 1 mean no dis-
rospect when T gusgest that we may be un the process ol elimi=
nating toose lordly el-phents of cement trucks which nobly

roll along our h.shways bearing th.ir slowly revolvung loads

of wet cenent, somcons else's idea of "progress".) But back

to our factory in the field. Oy,r firat step is to pour, OT
more accurstely to spray the flcor for our faoctory. If the
weatter is dry end warm, we will not even need a roof. Ihis
factory will have as its function the final cutting, shaping,
erection and joining of tue ekeloton of the house or structure
which has been eorefully designed by the engincer and arcuitest
in edvanca. Now let us get to the business fcr which this Jield
factory was made. Let us aasume that onc's goal is the crection
of twelve houscs a day. Por our system to work at optimum,

the houses si.ould have a unifora apcoarance. May 1 now digress
for e morent? A4 this posnt I an propsred to heer 8 supprossed
groan, Jomeone i: sure to say "Those poor people, furced to
live in u series of identical boxes." My response, not made in
anger, of course, is that multi-unit complexéa neced not be
uglyy quite the contrary. Much of the grace of Vgaroccan are
chitecturs 1ies in the impact of a series of dwollangs es:en=
tially monotone in individual appesrance wirich aciiieve nobiliby



in their collective effect and different mute. colors.: My
quarrol with the "boxes" which mass-noused people are forced
to 1live in i1s that tuey are usually dcsicned by encincers,
arcinitects, or technicians who think in terns of space and not
of human beingse 3ut let us rotu.n to our focto.y. We will
assume that water, cewage, and electrical focilities are alroady
on site, If they are not, we mske provi:cions for plastic or
otler éeptic tonk facilities before we ~o to the gtep of
Tortint a 2emsnt base for housc aucber on2. e have devised

& method of pouring a bese which has a lip on the outor edces.
It 45 cheap and quick and stucdy to place on leveled lend,
wasch a1s the xand ol territory we ar: talzanr about,

Le% us acsume that the twelve bascs have already been
latd, Throe men can then taite the sceletal elencants, including
plumbing aad electricity, af cne houss and put it togetter in
~0ne three hovrss This daes not call for baghly skillea labvor,
bub rather for practice. Hultiply your “ecm end you can Vie
sualize the Hwelvs duellin:s beang ~rected sinultzncousiy.

As £oon as skeleton onc is ready and backed with 1ts 1nsu-
leting motorial, sprayer aunber one begins o apply tue forced
Ccrent tc the s terior walls of thc oouse. Iio Oor a tesn of
canaon wielders proceed %o make the rounds of all twelve houses,.
Because it 15 fast-iry.nz, tean Lwo can svoceed to spray the
anterior of house onn, ett., aft. . 4 ghor’ dclaye Tt 1s not
Dagicy but with the zo9per conditions it eould be a iact that
tne twel re aocuses, complote with bathrocm, zlectricity, and
certaln kitcaen facilitizs could bo ready for occcupency in a

LUCT S Cinze

Obviously, it ic not as simple as all taat., Flananing,
SuppPly syctems, training, all are very inaportant elesents in
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the succeszful ruraing of thc mother aand field foctories.

Tn our view, multi~.stional + . multi-purpose large
factories certulaly have tueir function aud undoubted benafits,
However, we hope that we, by this rather nodest experiment of
moetinc a pari of ..orncco's housiny nveds, can denonstreote
gomethins that we bolieves that people of modost training can
partic.ipate with diznity in solvung housing problems on the
spot in their own countries, something that lerce fuctories
arc just not equ.pned to do,

One perceptive Englishman, in analysing what 48 cal.ed
the malaisc of Lritain, oxploinedt

"1+ i3 pernups not surprising that
dritain, tae first country to be
industrializced, saould be the first 4,
to want to be deindustriaslized.”

In our viow, tucre as o luriing danger in thiuking big to Jind
tho soluticus for the Third world. Tn a sense, the ‘hird ‘Jorld
is one of our grectest cadangered sp.cics, for 1t 48 there
whors craftsaaasuan acd comnunsl endeavor are still prized.

To preserve thesc qurlities, should we not attempt to build
«moll foctories which emnloy involv d humens, rather than

lar e factories where humans are but the char force to pro-
duction?

Sampson, Ant ony; iiewsweek, ..ovember 1, 1976, iege 16,
vpDecade co~- or raturaty?®®
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