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3.

INTROW G ION
——

. .1
According to a recommendat1on~/xdnntod at the Interaational Symposium on

Industrial 70velonment, held in Athone in Uavernber - "ecemner 1967, UNIDO was

[

requested, in r~o-operation witi 1 nd other aporapriiate (nited Nations hodies,

to ormanize 1 ctudy eran to celuite the pole of woni-bases products as buildine
1s buirldine

materiils under the spe e MATtions arevailine gn feveloping countries,
2 "he nren.ritions far thi~ Study Sroup were made S THIT Y in collabarat ion

with PAY and the "' ‘entre for Uoosane, il dine and Plannine, and 1ts terms of

reference were =et it aq:

(a) o wnalyse the exic ine practice in "ualding teckniques and to
select the mnct aopropriate methods for industreial production
and construction of wooden houses in developing countriess and

(b) tc present the role of wood in housin,s gy compired with othep
building materials and to prepare recommendations which will
contribute to the increased use of wood in housing 1in developing
countries,

The Study Sroup met at the UNI™) Headquarters in Yienna from T to 21

November 1369,

9 ID/CON®,1/59/Annex A/9 - Page 5







CHAPTER 1

Present Situation in evel~pinc Lountries

Ae Those participants familiar w'th conditions in develoning rountrieg spoke on

tiue state of the housine industry in the:ir country,

5e Afrieca:
Althourh wooden houses built in the traditioral methode do exist, those constructed

by 1ndustrial processes are ag yet not cormoi in the aevelopine countries of Africag
however, 4 pood :iart hae bheen mde 1n some countries,

fre veveral cpeakers enumerated fone of the rearans for this ﬂituntlnn, and it
awppeirs that majgor ditfficulties facine iy INsebry are apparent in epite of the
quite favourable raw material situation,

Te Partieuiarly in Kenya the seconcary hariwoinde are now of lecs importance
becruse of the awallability »f plantationcmrw in » coftwond s 1In inereaging quanti-
tiec,

R Tt was also noted that eood marketa exist 1n Africy for the use of wood wool
cement boards and 1t was noted with interest thit 2 more economical process de-
veloped in Austrii nroduces similar pwels based on wood chips and not wood wool,
Fe The main problems are:

(a) traditional buildine materiale Doush s ol o Uricks ) used in rural
areas are stillacceptable and competing with woods

(b) consumer resistance to woorden houses under the present conditions in
these countries;

(c) due to the heteroreneity of the African torests the difficulties of using
mixed and new snecies have not yet neen solveds  Althoush considerible work
has been done, there remains work to be done on marketine there leccer known
species locally and tor the export marketo, and their awcecenpbance 1n honcing,

(d) the introduction of lesser known species 16 alao hindered bty the fuct thit
in some countries the fees and koyalties pu1d to the “srect (lovernment )
authorities 15 uniform, irrespective of the murket ilue of the cpecies
concerned;

(e) due to lack of s wndards and codes of practice and the use of ~1xed species
1t is necessary to use higher fartors of safety than would be uned for
better known species covered by the ctandard, avallatle;

(f) antiquated inherited buildine codes have nn far hampered the development of
wooder. houses 1n urban areas. In certiin rountries 1t hao been noted that

the resistance of the building authorities to wooden housnes 1z softenines.




() the fact that in some countries sawnwnod is oroduced in many small

inefficient mills has ~reated a tendency toward incrensed prices.
The timber produced 15 often badly cut and noorly graded;
(h) qualified lanywir 1s usually available snly in the larser urban centres,

1Ge  South Averiia

In spite 5. an ex-entionally cerinus hausine shortage in Douth America, and the vast
Whoid resa.roes the sih-cartinent nonsesies,the icceptance of wooden bouses 15 marginat.
11, In additiom ta moct At the difficalties enumerited nhove, other problems are that:
{a) tue noor @ osnctrictian methods geed an the naet an the conatriction of
wosden Ragnes nave recocltad 1n thelp nresatare (eiorioriilong v 1ok hae
created 1 cevere conguruer resistances Curtrhermore in many South American
eountries wooden kouses were At no tine accented by the indirenous popula-
tionng
(b) in most tropical areac endowed with forects,the primary wood processing
industry 1: perhaps not cuffiriently developed %o ensure the suitability
of their products in wooden housess.

12 Touth ast Asia

In Malayoia, tre Philippines and Gineioore, the houses utilizins considzradle quanti-
tie- of wnad have 1 far larger market than in the two regions memiioved above, This
ean b oattributed Lo the ollawings rewsons:
{(a) the rexdy winntinns of the modern house tiildia~ technology;
(h) their appreciition by the wthorities th:L housing finance must be
provided on an e nonamir bacie to the erospective oceupler;
(c) wood 13 acceptable tor houses in these areas because it is available at
echnnmic nrices and alao because the 1ndieenous gpecice are known to
have natural resistance to funeral and incect attack;
(d) optimum decion practice his led to the wvailabilily of adequate finance.
13, ' any of the nroblems enumerated in Africa and South America, above, apply to

the nther develnpins countries in South East Asia ao weells

TN
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CHAPTER 2

Technical and economic aspects of buildins materials used in conjunction with wood

in developing countries

14. "™he Study Group took note of the baper nrepared by the !V Zentre for Housing,
Building and Plannine on “echnicnl wrd Feomomie Comnaricona tetween Vood and Other
Miildine "aterinls Commonly 1'esed 1n ‘ropical Kerione ’I'/F?.i'/‘).

15.  The Ctudy iroup discussed the poaition of wnod 15 arinct ather building ma-
terials, and dwelt wipon two of these producrts pelated tn WO, namely bamboos and

wood wool hoard,

16, In diccussine the nce of bamhnos, 1t apneared that in certain rerions wa fap
certain uses,especially 1n rurml hourirner, bimbans ype eommanly wccepted by o the houge
ownerc.  [te use 15 limited hy the fact tpat satisfactory methods for soinine 1t
witnout undue loss in strentth at the joint have not vet teen devieced for industrial
production and not all ipecies of bamboo can be satiefictoril,y treated Aainst attack
by insects. Several research institutes have worked on thigs mubject and anformation
iz available. "The wnrk of WCAWE and the UN terional Housines entres in andioasr and
New "elhi on this rubject was mentioned,

17. It was pointed out that certain species of bambno have been uned as reinforcing
material in construction with concrete.

18. .other material which the Study Group believed wag promising for use in housing,
and merited further study, was the wood wool hoards. It was pointed out that this ma-
terial was as yet not very popular, but that its intrisic properties, namely thermal
and accoustic properties, as well as its resistance to fire, fungal and insect attack,
coupled with its relatively low cost, would make it suitable for use in ronjunction with
wocd in low-cost houses.

g 19. The Ctudy Group recommended that i'NIT0 include the manufacture of waod wool haards

15 an agenda item in the meeting it will hold next year on production of panel: from

agricultural wastes and that research institutes nroceed with the testing of species
and bonding agents for use as raw materials in these boards.

2C. Some participants recor mended that the appropriate bodies in the Inited Nations

ystem encourace and support the establishment of an effec.ive international office
to collert, cataleoue and distribute information on housing research and developments
throughout the world. This office would also comnile and make available a list of

fiovernment, industrial and academic institutions currently conducting research and

development in housing design and in building-materials research.
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Possihility of using tropical woods and their derivatives in building in developing

countries

’le  The Study Group took note of the paper nrepared by the ‘entre echnique
arestier Tropical, liorent-sur-Mame, France, entitled "Possible use of Tropical

Hoods and “helr Terivalives for rtuildine Purposes in feveloping ‘ountries"
(10 /wiana/4),
2Ve  In discusvine the technircal rharicteristics, the reneral feelins wac that in
omier to i1ncrease the utilization of wood,the ritional testine of the lesser—known
species and components rmade froam them must be actively pursued, especially on the
moints pertainineg to phyciral and mechanical propertiesy with resird to the durabisd-
tv of wond, the sapwood should n»t be reearded as 1 defect bernuce of the possibili-
t1ec of preservative trealment,
2 'he ancrease in internitional demand for the more popular upecies of tropical
hardwood:s 1o creatine 1 shortase of thece speciecy 1t 15 theretore nuerrested that
the cnecien with similar properties be grouped and marketed “nr 1vilar wtiliza-
tions,  The recults of tectines of other characteristics such as machinins, drying
wnd ancenbly cnould be taken anto aceaart an the sroupings of specier,  "he utili-
sabion of wnod-bices panelo, namely pirticle board mule from kytherts unatalized
tropioal woodgy should he 19lly tested prior to their use 1n buildines.
e Prices of tamber have sone up substantially wing to increased extraction costs,
makirss 1t vitally essential to otart utilizing the lesser known species, “he local
ctilization of thepe snecier in rconstruction and furniture wouid turtheraore lead
ts an ancreace ot their aerentability on the overseas markets, 1t was falt that
Govermment rovalties art feec on these crpecies chould be lowsred to facilitate their
intrototion,  Murthermare, 1t wac pointed out tnut exports could te developed by
incrensine the ool wce of tne lesser known species, thus makine available the bettere—
knowrn cpecres topr eyporta,
e 'he precent situation with respect to utilization of wood 1n building and the
recovimendation: far 1te o increased use that the Study Group believed ire necessary
woere drncoacaed bt lensth,
Jte In nmier to overcome the psycholosical resistance to the use of worod in housing
the Troup recornmended that “he tollowing meisuras bhe taken:
(a) promotion of well-planned mase adverticine should be m‘nmmer-r)rientedl/
{b) demonutration mits extenrively usine lesser known species should be erected

and furnished and displaved 1n hirh density localities.

i/ . . ‘
=\ coecille anstiince where the campalen waic riented to the housnewives was pointed

't to the sroup. 1t wis particularlv useful,

IRt
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(¢) the use of wood in prestige projerts should be promoted,
2T+ Technicil asperts were discussed and the following recommendations made:

(a) povernments should be urped to up-date codes of practice so as to allow
the maximun utilization of wood, as has been successfully done in countries
with temperate climater.

(b) remional stundurdization of housing components and adequate quality con-
trol of raw materials should be developed by the Agencies of the I'nited
Nations system dealing witn housing, 1n col,aboration with the naticnal
bodies «and industry, to facilitate the acceptance of these products.

(¢) manufacturers! agsoclationtshould devote more attention to the dissenina-
tion of technical knowledre on available species and up-to-date design
procedures.,

28. o increase the acceptince nf wood, aesthetical aspects pleasing to the end
users should be actively pursued. 1t was felt that in many instances woodern houses
were held 1n disfavour owine to the fact that the examples available were of poor
desism. The Study Group recommended that the United Nations and its arencies rrant,
fellowships to production managers and designers to visit woodworking industries
utilizing tropical species in developing countries to acquaint themcelven with
modern production and marketine techniques. The Study ‘iroup recommended that Adminis-
trition should be urred to amend ity policies particularly in resnec: to tenderg,
desl;m of buildings and inspection of buildings and their components, so as to faci-
Iitate the use of timber. This will open the door to mass production and thus enable
timber to rompete with other materials.
<4e The Study Group wishes to draw the attention of Administrations to the fact that
unler« the same financial facilities are accorded to construction using wood exten-
c1velvrather than the present conventional construction methods, the use of wond in
housing will be seriously curtailed.
e The Stucy Group wishes to stress to the rovernnents and manufacturers the i1m-
portance of the introduction of industrial production methods with adequate quality
control and attendant economies of scale 5o as to rationalize the price structure, re-
csulting in lower prices,
‘I« “overnments should te urged to devote even more attention to the triinine of gkillied
workers and wood technicians from the developins countiries to operate succeaufully
shene wood processing industries either throurh technical assistance Uor example by
telematinT experte tn train local staff) or throurh fellowshipe.

e i'tention was drawn to the fact that surpluses of esraduates in engineering and 1n

brace do exist, and 1t was recommended that endeavours be made to utilize their skille

L ithep developing countries,
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CHAPTER 4
Wood preservation in the developing countries

13« The Gtudy iroup took note of the paper prepared by Mr. ¥, R. Sonti of Calcutta,
India, on "Wood Preservation for “ropicil “limates” ([P/WG.A)/B).

Y4s  any aupects and methods tfor the preserving of timber fror biolopical deteriora-
tion in all its forms, were diseussed fully. TDrawn from these discussions, the
following important noints emerced:

(1) It was clear thet the tirter resources in developing countries would be
largely wartes unlecs adequate preservazive techniques ind facilities are
avallable for precerving the non-durable spncien.

(2) It was noted that many trepleal species wnich hitherto have not been used
could be wutilized surcesstully in construction work 2fter . suitable pre-
servation treatment. Some tropicil cpecies nrecently beins used are found
to be uneconomical owing to their cipwiu: havine to be wistes. 1t was
gtressed that the siapwood could be utilized 1f surtably preserved,

(3) 1t was noted that in some developin~ countries little work had been done to
determine which tropical hardwond species could te precerved, ud by what
method,

(4) 1t war further noted that in some other developins countries considerible
amoin e of wors hid been done 1n the direction of nreservatior of tropieal
timbers by all knowr  cthoie and *hat o h information was relatively un-
known tn other countries ponce:. P ~ opecles. Hence 2 mean- for a
collecting and dissiminating exiritine informiation should he deviren, |

(b) It was noted that in developing countries where board oroduct; were mani-
factured, their use in consiruction could be considerably increased 1f
sultably preserved.

(6) Fire retarding pro-esses for both wood and its derivatives are available, but
their use 15 not common, due to the high cost of the treatment in many de-
velopine countries, In the opinion of the Study Sroup, the fire risk from
timber 1n gpeneral was minimal. 1t was pointed out by many participants that
fires harily ever occured in wooden tuildines equipped with electrical instal-

lations which comply with pres-ribed remilitions. The Study firoup urees

governrent bocics' manufacturers associations of wooden houses and their com-
ponents to encure that electrioal wiring, cookinge and heating installations

are carried cu' to safe .nd re ormised ntandards,




(7)

(8)

(9)
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It was seen, with the use of non-durable species, that with careful
building and surface application, reasonable protection under normal
conditions could be ensured asainst deterioration., It was agreed, that the
most reliable process for the preservation of nor-durable, permeable
species and all sapwood, includine bamboo, was the vru‘umm/prm;qure method,
using fixed preservatives,
It was noted that other non-fixed preservatives could be cheaper, but that
the matter of cout had to be “onsidered over 3 perind of time, rather than
upon the basis of 1nitial cogt,
It wac noted thit in the developin.s mountrieg preservaition which Jdid not
cover the full rarre of hazards of that country would ultim itely tend to be
costly 1n remeiy! renairs in the years to come,
Participants from develnpine countries, realizing that difficulties of trang-
port and 1ncatisn »f precervation plants exist in their countries, recommend
the use af robile pressure preservation plants to overcome these to a
great extent,
Having 1n mind the rood durability and resistance to insect and fungal attack
of many wood species found in the developing countries, the Study sroup
recommends to government authorities and to lending and financing institu-
tions within each country ‘that, where species are well established and
readily identified, a careful study be made to establish whether or not

preservation is required for each specie 1n particular types of usage.
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Production techniques for wocden houses

35. “he Study Group investisated the next item on the arenda, nairely the production

techniques for wooden hnuses, “hree papers on this topic were presented, covering pro-
duction aspects of timber~framed desijms for on-site construction, precutting timber
for wonden houses, and factory-built prefabricated wood houses using viirious methode.
6, Thene papers were: "imber Framed onectruction for Tropical o linates”, prepared

¢

by - re Hichard ¥, {lomquist of tne “orest Cciences Laboratory, ,lhens \:emr‘rm), Ca5A
y 1§ AR

(1" /wia43/0); "Precut Unoden Houses for ronical ‘limates™, prepared by rynzcel
Suriname Houtmaostochappiy Nod., Paramaribo, Surinare Crr/fuie A44/7) and "Prefabricated
Wooden louses' prepared by Mr,Keij: 1asanen of Trvineyli, <inland (II/’I‘!I.«U/“}}-

“I'e he wide arceptance of on-site timber-frime construction in o number of developed
countries wan enphasized, he recent worx dione by the U5 rorest Service 1n the design
of low-rost wooden houses ior rural populations was drawn to the attention of the
Dnrtiviuxntn.l

Y, The Ltudy roup believea that Lhese desigms incorporated useful ideas, some of
which warrint cerious consideration bty developines countries, ‘he use of nole-framed
!t woordoptler conetriction for weoden house constriction was rentioned ac being parti-
cularly curtable £o0 filly sites as 1t elirinated the need for costly foundationgs.
Mirther advant-vres of thece avetenmc are that tne elevation of tne house facilitites
rerular i1nspection of the undercide of wooe floore, thus localizine at an early stage
any funral or insect atiack, urtherwore, -ov oo re gond ventilation around the
“inor structure, thus reducing 1te moisture and mimimizing Lne possitility off deciy.
From a1 cost consideration, the pnle or post constructicn pmives larger unable area per
ploty as the floor aren of the lower level can be used for storare, or in hot climates
1n lieu of verandn, with no increase in the cant of the land or construction, while at
the same time the increase 1in hcisht above the pground level provides better air cir-
cul ition through the living quarters.

YJ. Participants from African countries pointed out their need to utilize fully the
emall=-dimension timoer for cladding and other non-structural requirements in their
desimea; and well fabricated finper jointed Limber was being successfully introduced
by them. "h.ir.. it wir aereed, will have great benefit in view of the weneral need for
thene countries to export prirme--suiality lone—leneth timber,

At 'n discuseing the surtace claddinge of the frare 1t apoeared that in many de-
velopine countries with low laborr onets there 15 v *endency Lo 1ue siding, sometimes

narrow-tonmie and grooved, inatead o wood-baced npanels,due to economic reasons.

4
—~ Cummaries of theve desirmae are awvallable from the Tivision »f Informition and Educa
bion, corest vervice, '.be Tepartment of Agricultvre, South suildine, Washinegton D.C
- ] A5 .
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41, The Study Group recommended that due consideration be given to training
artisans to erect timbemframed houses prior to embarking on large-scale production
of such houses., Tt wi nointed aut that effective quality control cuan be achieved
more efficiently under fictory conditions than in on-site construction. Participants
believe that prefitrication i hetter sulted to thuse countries with 1 considerable
over:unply <! unskilled labour and an insufficient number of skilled artisang in splte
of the increased capital requirements involved,

A2¢  The Dtudy aroup wished to driw the Attention of housing corporations and provern-
mental authorities to the faster erection time and quicker occupancy of wood honses
ac compared with concrete block or nther non-wood houses, 1t was recognized, however,
that concrete bLlocks have econoric and other advantapes in some developinr countries,
It was pointed ou* thit pretibrication not only en.ures a quicker erection time but
aleo reduces the nossititlity of damere due to rain and other wenther elementc before
the houre is  fully encloced,

1ie  "he tiidy Gparn alnn Investigated the relative merits of precutting the timber in
frctorier £or aanermbly on the site, The relative advantage of this method over the
tvpical tirber framine rethod on rite is that it is possible to ensure preater
nrecision 1n fit under factory conditions with increased mechanization and adequately-
trained, low-skilled manpower under fully-qualified supervision. Precutting allows
preselection of species and srades for each specific structural use, and also reduces
transportine of materials that ultimately are wasted if cut on the Job. ‘The precut
lumber should he effectively complemented by the supply to the site of all other com-
nonents cich ar preassembled doors, windows, cabinetry and the necessary hardwire, 50 as
to achicve the maximum econom: in the cost and time of erection. Proper nackaring of
the nrecit elemnents and related materials is essential to reduce damare and loss hy
nilferaces  Proper identification of each component part by numbering with an ac-
cormanying vnual 1o essential for effective erertion of precut items. 1t must be
toarne an wisd in choosing the precuttin, - method that skilled workers are still neces—
cary far the oroper asrembly of the comnonents on the site,

4%« In conviderine the prefabrication of wooden houses, four tvpes were identified,
narvcely: in-plant production of modular panels (such as for instance A x 8 units),
lirre-size panels (such an spannins a cormplete wall) and a three-dimensional mordular
wnit {comprinine a fully 1ssembled section of ihe house), and lastly the foldable
oilnre mynteny (basionlly the same as the previous one but with a collupsible desimm).
e The Ltudy Groun consicered the desiem and nroduction problems pertaianing to the
odular vanel system and felt that this system is applicable to conditions in many

“evelovine countries for the following reasons:
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(2) it encures the mayirun nossible fleviiatite in arcnitectural degimm,
while 2t the sare tine taking full wvivanase of an plant production,

vk

namely in resnect to piilaby cunder weil— »1led ~onditions, making
pousible the nravoiction of Tarse ontp !, % h wri-reillea workers;
(b} handling of purels cirdins chinoine nd aone Y1y 1 relatively sirple and
dues not require o cechanlwationg
(¢) panels dama~ed curinge transnart and erection can oe replaced 2t lower cost
and more zieply than in larrer nrefat.ricated unitag
(ri) modulir nanels can te storcked o pratot sale and delivery;  this 1s less
practical thn the other prefabricitad syotems enviayreds
(e) the productinn ot these modular vunelas reouires tat little extra invest-
mentc over thooe needed or precstiin -,
A6. Arons the diradvartoren of thin methnd are the nreblers onooond vy the presence

wi1h
! .
of a lar _r niber of joints that hive o be —ace weiiherproofy tncreas s the nn~-site

launur cortise  “he nrohlens of laring elect rical and plunrine anctallations through
111 eonnonents hao Lo be bame 1n rind,
Ale  The next syotern tn te riudied was the larc-ewpanel oonsirootion method, he de-
vitbares of this aystem are lens 1abovre on cite and tewer pointe Loian modular
panel oy e,
18, However, the Jtudy ‘iroun believes that, in ke ciaa af develonin s counirie:n,
Lhe followine disadvantares wowce thie orten lers innlisgrle o many o7 trene ooun-
trici, “hece are 'hits
(1) thir type 1n r»ot as feagable for nros oonion, treeport il erectyon oLncer
the conditionn: nreviiline an many develonpin s oantriesy
(h) the far sreod .er werrht of these panels rececoitaten the wtili=atyion of
heavy moving and lifting esaaprent, both an the plant and on S1tes

i

o~ ompehandlin e aP these o o0l oo be o rare Drer antoand

Py
-
N

drrrame due
would be more difficult wg contly to renair,

4%, Yhe Utudy Treoun also coneidered the notentials of e “oree <imension ol oadilar
units and believes that under the present concr1iions b ccvelapins oun®rier , ‘here

are only very limted =policatyon. for thas v temy tm e recervition: voer with

reapect Lo the nuieloy arpilangs arailesa a0 tr e npt e selyzery o naeabroning

on the site (oxcept for une in larss o ade o o e wee ne roun elleven
that thiv recently develone s prefbrr ation oonn s o ;v oo onltearle in the
countries?t fiture dnc ot cevelnprert,

5. One marticipant noartes ot e et ant e © cre tobdins tyne »af three-
cimeneiomal rodular comc ooty aver fhe apeery e e 0 Pnie methoa i love for
carplete facrtory farriostion winle Deerliiatan.s o P aaph o and honadline Lreonle oo

‘ln\'ﬁl"?‘il and 1t the aame timoe “Iinimiine An aite Arpr ) an
‘.




9ls  The Study TOroun deliberated 1t lansth ther relntive merit: of ineloyine in PRA

Heport snecific recorrenditions an the choice “f apadicty ‘ecdiapren Poe tha ge

of woord 1n houren 1n develonin~ cormtries, T+ cqme to trn e it Cwin e

thr the very many {wtors that hive o o omLilepe T A PR e Crili ot oar neane
aective Invertor 1a fPac anaor e sl s 0y oy e ki Sy e e wtee
rpectrur S rcondillons 1n tre s puel ngp o s pt myes e eluec g 4t w1 restagn Upor
maKIne clep oot re-armendityane wky e b the e e t) reIn T TR tdant pan oY the

reuder of their Heport to the mat gmoartant o tap gt Feliever “hala ‘e negdered
Prior ‘o taivines any decipnion w ke 8t
“"hece fictors 1re:

(1} “1z2e of marvet or the npoducta tg ke cogn U ye by pea s 1O Doarationg

(h} trne o market, whether irban r mraly

(C) continuue wallib ity of rww materiale in cujtatle ona 1ea, guality

and rpecifi-i1tiang

/ . N

Rd) availability of cufficjent iy tpiined lab .. rg

(e) aviilarility f trinsport foqlitien;

(f) denipn requirerents far the nrad ot s e wart Cas toreay bagrine an mind

that the wctual demy=m envinimed chollo e 4 centitle not iy ta prop-
pective Ltilizers tut ale o fipan jn- tothorpt e
(r) 8oil ronditinne in the 1req where 'he rpopot are Tt arretens
(h) elimatic cnnditiang A the reriong ag they 2 UTect ey, nroduction
and erection;
(i) availabilaty af eritnrent for pracductyion and faerl it ges Yor 1 qiequate
maintenance;
(3) methnd of marketing 're nrod .oty 1ncl . ine aramat 1onal wrpertog
(k) the necessity of training the r*aff 1n the retuired siill prior to start of
nrodurtion:
(1) cost of maiteriilg, iabour and overhean charyres;
(m) time required for rannletion related to urpency of ocrupancy:
(n) rapital availatle for the efficient aneratinn of the plant utilizines the
process ~hosen,
97« The Study “Troup alwmo included 1m 1t= rcongideration nof prodiuctinon techninues the 1anu.
farture of joinery elevent:, and noted the study prenared by erssro, J, “1m and
"o Koukal of Pramie, .zechoslovakia, on "Production of Joinery for ‘ropical ‘ountries®”
U /Wia1/6),
“te in reviewins thece ‘techniques, 1t was pointed nut that the nlunts nroducing
'inery in developing countries were utilizing techniv.es and egiintent ~nmmon through-
't the world, and common to other secondary wood procensing industriec such as fumi-

fre,




SA. It was felt that this paper wave much information, 1 2 concise form,on produc-
tinn techniques and also includec¢ informition on nachinery used in the manufacture
of sainerys Tt wan o meested that this paper he riven serious study by all interesated
1n thie tori~ 1n the aeveloping countiriess,

ve  he Yiroup alsa disaussen the nee. for vicual and cocokinaentress pradine of timber

and tirber products and curgented that devel ping onunt l1es 7ive this subject exten-

G1ve stody g 1 wae felt that oachine strers rrviine wonln facilitite the use, in

Honsans of a ereater nober of cnecian 1n theilr countries to the best advantace,
56, The neeq f aialits rontrole both in the nrocuntion of sawn timter and mani-
factured 1tems wan hil.niuvrhted, It wig belicred thal ruch of the wort wonld have

tn te iome hy the trade v . iationy reverthceieru,it 10 connyinre: escentiil that

the fovernments bhe revueite’ to ensure the particinition Hf 11 the pertinent trade
and min:facturers associttions in opier to Jraft stanoares that wonld be enforceable,
bearing 1n nind the presen® sitvation of the partienlar incuciry in the country oon-
cerned, ~til suckh tire s the piality of these products wonle alloy the introduc-
tion of 15 standarde,

i 1n discassinge the technical merits of the variouc product:or technisues many
technivcal aspects were discussed,  “he Jtudy Grvoun wished to draw tne rention of the
industriniicts in levelopine nuntries *5 the tollowinT wnlch emner« oo Sarings the dis-
cnaeions and whnio b1 believenr wre not vet d1ifuired in lheir countries.

3%, Tehumidification of timver

Ceqgonine o tiniers 10 oanv cevelor ne countries is always o onrobler, particeiarly

in rernect te he b1eh eont of conventional ceasonines vilnn, Tt was olronsly stressen
that the possibilities of cearsonines Linber b dehumidification, snould be investigated,
Binrent neccenars 15 not hleh in cost, as the chiamber can be r1lt ews1iiy 1t low cost.
Wirtherrare, ths proce o 15 simnle ta snerate,  Tirter, oarticolaris coftwoode, cun

Voo neasoncd fros road 75 ner cent moicture eontent o 17 nar sent molsture content as
rapidly as hy conventional metnodn witnout any ndn de~priinm,

Jie  Horced air Jdrying (predryins technique)

vorced air siryine is used for pre-drying timber,thit is, to brine the moisture content

of rreen timber Jdown to JH - ¥ aer cent molsture content rtefare it is nut inte 2 hieh
tenperature kiln for final kiluing,

vi'e A forced nir drying chaumber ceonsisio of 10 or more 72" fanc,wnich are 1aid in the
ridule of the «hambher, 7he rotation of the fans i1s reversed every £ hours for the
entire duration Hf the pro-divine, Steam eoils are aleo installed in saekh 1 chamber but
operate oniy at 1 veryv low tempera*ure, "he he1t helos to brine down the moistare con-
Ltent of the timber wmore .quicklyv. The chambers for forced alr dryins are maude as biyr

as possible, up to 240 cubic tons (of 50 cubice feet) ner chanber, i.e. 310 cubilc meters.
61, he quility of wood pre-dried by forced air dryine 1s much better than that dried

conventionally, Purthermcre, forced iir dryin- towers tive af gear sning of tirber. The




-13 -

method of stacking on bogies is just the same as for high temperature kilns and the

same stacks can be moved to these Ratter kilns., It ha- been found that the cost of

installing forced air drying chambers 1¢ not high, when stear 1= aviilat!e on site,

[od 3 a 1 . -~ ~
62. Special construction for use 1n ~onjunction with prefabricited camponents

For countries producine plywood, hears with PLIWOY WU i ciwnwood 1] anees ~an
be produced either by nailing or hy slueing, ne dvantures of thie be s compared

to these made from solid timber are: exyc- etaren, no twistine or splittine,

easy stress grading of the thin t)neres and easy jointing,

hese beams could be
used as structural unite,

63. "Stressed skin" paneis in which plywood skins on ona or both sides of the rib
take care of the load carryins and are tied together with solid or plywood beams,
Such roof panels need only be supported 'n outside wills,thus enabline the quick

roofing of houses,

64. Butt-end Joinming of studs and fabrication of studa from boards 1nto patterns,
through stapling »f 2 hoards, is being successfully produred 1n one ountry by
stapling two 1" x 4" boafds into one 7" x 4", usine starrered stud staples.

65. Another method for utilizing smill-rize wond as posti,in the same country, uses
four 1" x 3" nlanks niiled tn form a 4" x 4" poste  his “onstructed post 1s accepted
by the local buildins authorities as eqpuivalent to a solid " x 4" npost,

66. Attention wis drawn (o the usefulneas nf mechani~al lamination as an alterna-
tive to rlue 1amination under certain circunstances,

67. Surfice finishine of exterior wooad in hougces

RBecause of the problems indicated by some reprec:ntatives of developing countries
concerning failures of conventional exterior paints on wood houses, Lhe advantare of
non-film-forming wood finishes were discussed. “hese ire now widely ind elrfectively
used in North America, primarily on exterior softwood luwaber and plywnod o sadane,
weather board, or claddines. These finishes penetrite into the sari e St the wood,
but do not form a film over the surface., ‘'lence there 15 no nrobles wiln luck of
adhesion, or cracking of such films, as commonly encountered witr - snventional sl
base exterior paints. A tvpical non-film forminrs “inich 10 witer-reneliant precer-
vative. This includes paraffin wax as the wiater repellent, nentachioronrenol as the
preservative, boiled linseed o1l (whiﬁh tends to redguce arcur cfation of tne precer-
on the surface), and mineral snirits or other sirilar low-bulidin< ne'rolens nydro-
carbons as the solvent. This is brushed or srrayei ewcily, !t cin be renewed ryery
year or two with little cost or efforts A ~haifisaticn of thie ciunle trewtment go
the pismented natural finish, achieved br incarnoratin s suitavle ~alours an tne above
solution. This is a suitable means »f providing a variety of attractive colours,

allowing the natural grain cof the wood to show.
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e A& recen’ alternate means of providins water repellancy to preservative-treated
wood iz a proprietary process 1n the 'mited Xingdom which incorporates a water
repellant in emuicified form in eonventional water-borne preservative treatments.
“hi~ patentially oould reduce dimencional charses and “hecking nf the wood surfaces
exn cced duringe e ta alternate vertine and drringe,

e he Lo of Fastapy fabrepeated boilding componentn 1 the ceveloplny countries

the ront panidly incereanines and Loaet 1 techniquen tor coct reduction and apeeding

i 4,?‘
oy af apecty o tiee in ocopers Bovodnes proocects oor Dow=rost houeing vrojects 1s

the Lol of ane onarl tene of factory-farkricatedg roof trunsen,

Y. laing eplkeo motai coanecinr platen speciaily develaped for uze in cither tropi-
cal hardwoode oar caftwonde tracses can be made at a rate of up to LU per B-hour day,
woine a4 amall unekilled labour force with only one skilled operative,

1. The ncee 5% thio type of truas 1s not confined to large production runs of any
cingte tyne or pitch oar span of truss, due to the rapic and easy ability to alter the
‘1 3 therety enabline economic productinon mns of s 1ittle ac ten trusses of any type,
with opan increases in as little as 1" increments uop Yo 1000 £t clear spanss

D ha metal ronnectors are placed on ench uide ot the jointo,and in hardwoods a
Ao e of an o e tons 13 required to nress the connectors home, It should be
vt thel cresently available connectors can anly ‘e applied by direct hydraulic
nreccure anta dence Pardwindey as compared with the proress of rolling connectors

ant o sente wetoh b o Yo aatisfactss o with softwonde,

. Ceeavee the cecberps of J1o,cve omiges o oqree an the one plane a tropical hard-

.

yvand tees 58 10 retpeen opoa o angd 1Y f o1 . oo oat 2 metre centres with an asbes-
e coprumit et aron ront’y they will be only 7., cm thick and hence can bte economical-

Lv rrmaparted far ennsiderible distance.,  Such a truss would weigh approximately 80 Kg

prid Yaonee congd te papldly handled,

C e ne woe Af cich components reducenon-aite logses from various causes,and a typical

rev e posf can be eroctec an ander one hour,

Tee of sobphite yacte Pror oulp mills as adhesives

*oannb sracess, wich will e commercialized  an o large factory in Finland, has
toanec chippied wacte-wvs w1t o e lphiite waste residue obtained from sulphite pulp
vt an v ln Uhetories, e board nroduced 1o fully resistent to exterior weathering

sttt i exittin, in oavelopines countries,




CHAPIHER 6

Rtecommendations made by the study Group

76. The Study Group adonted the fol lowing recormendationss

1. Addressed to International Oreanivationss

(a) The Study fironn recommended that 141" include the manufacture of agricul-

tural fibre cenent hoaris, similar to wood wool boards, as an agenda item in

the meetins it will hold next year on oroduction of panels from agricultural

wantes and that recearch institutes nroceed with the testing of upecies and

bondin/s wwents for use as raw miiterial . in these boardas.
(b) Regional ctandardization of housing connonents and adequate quiality control
of raw material should be developed by the agencies of the linited lintiong
System dealing with housing, in collaboration with the national bodies and
industry, to facilitate the acceptance of these nroducts,
(c) 'The Study firoun recomrended that the (nited iations and ite specinlized
agencier srant  fellow.iilne to production nanarers and desigmers o vicit
woodworking induntries utilizings tronical speciea in develonines countries,
to acquaint themselve: with modern production and marketing technimuoes,
(d) A means should be devised for the collection and disvronination of existinge
information an the nreservation »f tropical timber snecies by all known
methods,
77« 1In the adontion of the report, the Dtudy droun recommended that (NI make ib
available to the following todies 1n developins « wuntries yover and above 110 normil
channels of distribution: Indusirial Tevelopment vorparations and sanks, National
Housing Corporations, National Sawmiller and Timber Products Manufacturers! Associa-
tions, Forest Products and Duilding Kesearch Institutes.
The participants from French gspeaking countries stresced 4o N1 the necescity for
the distribution of the report and the paper: precented in the 'rench Line.aee,

II. Addressed to (iovermments and Publie Mdministritions in the “evelonine Countries.

78. (a) In order to overcome the psycholorical resictance to the ure of woou in
housing the “iroup recommended that the fnllowine measures be towvens
(i) Femorastration units extensively using leccer<inoun uperies chorld be
erected and “urnished and dinplayed in hirhalensity localitien,
(ii) The nuce of wood in nrestime projects snould be proroted,
(b) Governments chould be urped to  upiate codes of nractice oo ac to 4llow
the maximim vtilization of wood, 15 has been successfully done in countries

with temnerate climates.
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Add pe:

“he Study “roup recommended
their policiesyparticularly
iaspection of tuildings and
of timber,

}\", ‘.‘(‘="9d

Novernments ~hould

of gkilled workers and wond

-}t -

that Administration should be uroed to amnend
in recspect to tenders, decim of tuildings,

their rornapents, o ac L facilitale the une

to cevite eyven more ittention to tike triining

tecrhnicians from the develonines nouniries to

operate cucrencfully thene wnod

. S \
nical ascictance for example Ly

procescine industries, either throurh tech-

deleratineg experts to train local staff)

or throuch

fellowrhinng,

“he attention ;vernments was drawn to the fret that surplusec of craduates

in enrineerin: i ir ooience exint 1n coame developing cmm‘ries,"lnd it wago
recommends: that endeivours he ~ade to <ti1lize their obille in other de-

velopine countrien,

fovernment hodies shovid encure “hal electri-al wirine, coo<ine and heating

installations 1n wooden hnuses are cirried nut to safe ind recornized

standardn,

Government withorities and lendings and financins inciitutions in developing

countries thit noscess well-establishen an: readily 1dentifind gpecies
shoule have careinl studies made by gpecialized Iabharatories to establich

whether o nol nrecervation 1o required for eact ppecle 12 particular types

of ey

AR

ISR AR T S FEEEUU G SV I ST IPS U RS R A evolang = aantries

(a)

()

(d)

In arder to overcome the poy hoi -1l re 1atance to the use of wood in

hoLsine the Dtudy firoup recaommenced that the promotion of well-planned mass

wlverticin: chould be consumer nriented,

Manufacturera? asaociations ashoald devote wore nltention to the dicsemina-

tion of technicai Yrowledre on avallable species and up-to-date desimmn

nrocedares,

Manufacturers' associations >f wonden houses and their componentr ghould en-

gure that elertrical wirinm, cnoking and installations are carried out to

safe and recomirzed standardre,

The use of mobile preacure oreservatinn plants shonld be eonsidered in order
to overcome the diffimudties of *ransport and lncation af wood preservation
plants that exist 1n develnping rountrier,

consideration ahnuild he

Tae riven to triining of arti~ans to erect timber-

framed houses, prior to embarkines on 'arre-scale production of such houses,
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SHAPTER 7
Organizational matters

80. Opening of the reeting

The meeting was opened by Tir, I, H, \bdel-Pahman, Txecutive Tirector of U™ who
made a statement which has been reproduced as Annex 1 to the present report,

1. T[lection of Officers

re 's 7. 9. Scorer, Technical superintendant of Timsalen btd., Nairobi, Kenyi, was
elected “hairman; I'r, Wichard s Blomquist, Project l.eader, Housing ecearch, Iorest
Scilences Laboratory, Athens (Ceor‘gia), U. D¢ A was elected Vice-Chairman and

¥r. Venkata I, Sonti, Maraging Director of ASUI=HICKSON Ltde, talcutta, lndia was
elected Rapporteur.

82, Adoption of the Acenda

The provisional agenda issued before the meeting was adopted and is reproduced belows
1. Opening of the meeting and adontion of agenda
24 Election of the chairman and rapporteur
3. Present conditions in developing countries
4. Comparison of wood and other building materials
5e Possibilities for use of wood and wood products for building in tropical
climates
6. Wood preservation for tropical countries
T. Production techniques for wooden houses and their components:
(a) Timber framed construction for tropical climates;
(b) Precut wooden houses for tropical climates;
(c) Production of prefabricated wooden houses;
(d) Production »f Joinery.,
8. Adoption of the report
83, However the Study Croup decided to change its title from "Study Group on Produc-
tion Techniques in Wooden Houses Under Conditions Prevailing in Teveloping ountrieg”
to "Study Group on Production Techniques for the Uise of Hood in Housing tnuer Condi-
tions Prevailing in Developing Countries" as it felt that its mantate included wlso the
increased use of wood in houses built with other buillding materialsg,
84. Attendance
Fourteen experts from the following countries were invited by UHILY to participate in
the meeting: Australia, Brazil, Czechoslovakia, iinland, France, Ind.., Tuvory Coagt,

Kenya, Malaysia, Netherlands (Sur‘iname), Nigeria, Philippines, Thiiland, nd the

linited States of America. Fourteen observers from the following countries also

attended: Austria, Belgium, Canada, Federal Republic of Germany, Romania, Sweden




nd the fatted Yingeon of Treat ritain and dorinern Irelnnd.(?he otcerver from the
‘wder.l tenublic of jerminy was alno delegated by the imropean onfederation of
Condwereine Tadustries), The Yood and Aerimilture ‘reanization unt the International
Prasgs Tmaree Ymeney alan anlersated ohoervars,

beo biot o parbicipanto 1o rerrolveed in nney TT to this lenort,

e« 0ntici, i the renort

by eenart, 1o osrended curine the discussion, was adopted by the Study Group at

1 locins meotanes hela on Z1 llovember 1461,

. I the adontien of the repnrt the fiudy ‘Group recommended that PNITw make it

Ciiiedie to tre tollowines hofias in developing acountries,over and abtove its normal

Canneds of distribution: Intastrinl Cevelapuent Cornorations and Hanks, Hational
ne armarations, Natiéna) Cawmilier and Timber Uroducts Manufacturers! Aasocin-

f1nne, Uarest Prooyets and Caildine Cesearen Institnten,

o1 -

. ' 1c considered that thin would materially ascist in the increase of the use of

whrl in hossing and that this process would encourage the movermmen's, industries,

inst1rutiong and individuals concerned in puttins the recomrendations into effect.

e WL wWas 1110 requestad Lo distribute the dacvrento 1spnen to all interested.
T, he nirticinants frow “rench=speikine countries ctressed to DUITR: *hne necessity

“hr Lhe diatrihetic, af the rennrt and the napers nresented,in the rench lansuarge.

14 nrkine papers and other documentary material

. . v . . . . . 1
. ~heck list of documentes issued for this meetine 1.0 given in Annex III.—/

T

/ .

A limited number of copies of these documents are available and may be requested
f»non the UNIDO Industrial Documentation Centre, P.0.B. 707, 1011l Vienna, Austria,

l»__
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ANNEY T

ctatement by the Executive Tirector

1. I would like to welcone /0u to ienna to this meeting which has been convened

by UNIT™M in collatoration with %* and the "N ‘entre for Housing, Building and Planning
in New York,

2 "his 18 the first meeting which " j[" - has arranced i1n the wood processing 1ndustries
sector and we aire happvy to welcome vou here today. | am sure some of you have already
had contact with '"I°  in one “Apacity or an other, 1 the preparation of this
meeting or 1n other corinectionsy but I taze it that some of you may be having your
first opportunity to see P NTTY andto erllaborate with 1t, or both froups we welcome

you in this accassion and we hope that your stay in Yienna will he pleasant and
fruitful.

1, n othie occasion [ would like, a few words, to tell you that I NITO ig attempting to
accomplish its matn task of plvine atnletance tn the develoning

countriec 1n their field of ind .strial Zatione  “hie is our objective and since we

ire a2 new orrnization, less than « years oidy and less than ¢ years here 1in Vienna,

we are 'ryinT 1 variety of methnads ind your Teetin- tere represents ane of the meang

by which " 7[1"C in seekine tn 161 1t nbyectives,

1. “he Yranch whi oh is the gubject of Jour meetinge, production of housing, including
the utili=atior 90 wiailable raw materials, s of bacie 1mpartance Lo the developing
countriec, £ ocourse 1t will not bYe of the came importince to every developing

cow try, wut certainly 1 laree nunber of thone countries wili  benefi1t from whatever
recomrendations or nboervations g come out of this neeting,

5 “he type of recommendations or cvservations we'expevt from vou certainly will

be helpful to I'JI10) and to the other ‘nited Nations arencieg pirticipatine in thisg
meetins, namely, FAY and the i N ~entre for Housing, Building and Planning, and! your
final conelisions, [ am sure, can also be addressed not tn the 'nited 'lationg afencies
alone, but also to the ievelorins countrias themselveg 8ince, atter all, they are the
primary agzents of action and we on the 'nited Nationg s1de, 1n the farily of nrencles,
would only be able to help the develnping countries inasmuch as they themselves act upon
your recommendations and follow-up,

6o The suidance which will jgsue from your recommendations, whetner of a technical
form or of an ecnnomical or administrative form,[ am sure, will be quite valuable

to the developins countries, i5pour part, 1n [NIL), we sive particular stress to the
technical and ensrineerine 1sperts of the subject to the adaptatinn of technnlomy which
15 known in the advanced ToLntries, and  va haw can it he begt adapterd Yo the conditions
and resources svailable 1n the developing countries;and of course in addition to the

adaptation of transfer of technology, there will be problems which exist only in the
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developing Lountries and can only be solved there, including the situation of marketing
and the small productior, and of course also the priority that the subject of wooden
houses would ravee As I sald, there will certainly be different priorities in each
rountry,

Te mr methad of action —our instrurent of action-is essentiallw the technical
assiotance nprosramme. e have developed in the last ? or % year: fairly large
prosramre of technical assistance and 1 am sure tha' your recommendationc here conld
be put throush the I'NITO machinery of technical assistance usefully in collaboration
with the developins countries.

He In the technical assistance approach as well,as in our research and studies we

try to combine these twq research and technical assistance,to have some effective
develonptient 14 any particnlar branch,

Je [ think 1t 15 too early at this moment to anticipate not only the recommendations
which will come out of the meetins in one week, but also the tollow-up that will come
as a result of your recommenditions.

10, 1 would like to say that we in INIT" will eive equal attention to the tollow-up as
to what happens during this meeting, We do not consider these rectings as events by
thenmselves, tut only as the starting point of a series of mev.ares 15 crllahoration with
the Jeveloping rountries within our own prorramme of recearch snd studier and within our
arorsramme of technicni assiatance; and naturally, in the faliow-un wnilch comer, I hope
there will pe continued contact and aollabaration with you in one far or amther,

1l. "his 1s the general remark in which [ would like, 1n conclucrinn, ‘~ welcome you
wraln here and Lo thank you for accepting the 1nvitation of 17" ta this meeting and
wish vou ",;lefl.'}}u]t stay 1n Vienna and am sure, that as a result ot your

work and sirve  the developing countries will be interested 1in your recommenda-—

tiong I'NTTY will follow upyin collaboration with other inited Nations apencies con-

cernec, the outcome of your work. “hank you.

i
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ANNEX II

LIST OF PARTICIPANTS

Pedro C, BERSOLA

Richard F. BLOMQUIST

Suthep BULAKUL

Julien GUISCAFRE
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