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INTROMISIÓN 

1. According to a recommendation-^adootod  at.   the  IntPnHi,«,i   - ine  international  Symnooium  on 
Industrial   T evel opment.   held   m   Ubon-   m   •¡>v^b,n^ n.t.(n.    1,1   j >ve.„ber -    ecemner  \ )öf,  UNITO was 
requested,   in   ^o-oneration  wit M    n      ..-.^   ,ii, 

witr.     V     md   other apnronnate inited  Nations  bodien, 
to organize  a  stufi--  rw t>   to  PV11,:,^   •*,,   ..,.,„  „t- u,    .   , 

"     ,f)1°   )f   wnoi-bisen  products as  building 
materialn  under   'tip  <-r>p   i'i<-     -,„,1,1 , ,„ , 

 °     1,!' nHlU ,n>   "rcvailin,-   m  '^veLonmr courtnen. 
2. "he  nren-.ratinnr-   fir  •.h 1 r-   Mudy    ¡nup  wepP  n,.^e   .,.,   -in•.   ,,.        . ,   . . . 

•    "-'••    't't;   >-./      il        id   collaboration 
With   pO  and   f ho   ' ')     entre   fo*-   '),,   -, n •*     -,,.,, . - ,   .,, 

reference  were   ret   o>,t.   -ir,: 

(a)     to  anaiy.e   the en:    ,n, ora.-tire   ,„  build.nr  t0f*ni,Tue£,  and   to 

nelect   the moi t   aopropnato methodr.  for industria!   production 

and  construction   of wooden  hour.es   in  developing countries,   and 

.       (b)     to present   the   role    ,f wood   m   hour.in^ as  co-pared  with  other 

buildinr matenalr,  and   to prepare  recommendations which will 

contribute  to  the  increased   U3e  of wood   in  housing  in  developing 

count ri en. 

'he Study Oroup met  at  the UNIV. 1'ead-quart ero  in  Vienna  from   '7   to ?1 I, 

November I969. 

¿J ID/cOMF.l/59/Annei A/9 - P«f« 5 
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CH/IP^EP  1 

Present Situation   in    evel^pm^ uountri es 

4. Those „articipantn   f^üur nth   conditions   in  developi„ff countries  spoke  on 

tae  state  of the housing industry   in   their country. 

5. Africa: 

Uthou.h  wooden   ln„r.eH   built   in   the   tradition   ,ethodn   do  exist,   those  constructed 

by   industri*!   proceden  are  a, yet   not   ,on,o,   in   the «evHopin«r countries  of Africa» 

however,   a ,-ood   ntart   has  been -nade   m   nome  count, ri e«. 

ó.        Several   npoakors   enumerated   so,,e   of   the   reasons   for   thin   nidation,   and   U 

appears   that,  na.jor d i f f ir.u ] t in:;   fanne   »H-   i "V.-<-t rv   .•   -, , 
" ''•"   L•"' " !,rT/   ire   apparent   in  mite  of   the 

quite  favourable   raw material   :-,i tant inn. 

7. Particularly   in   Kenya   the secondary   haruw.od:-  are  now  of   less   imnorfinrp 

because   of the  availability  of pi an tat i„„sff • *„, . noftwondn   iri   uK-reasin^ quanti- 
tier. 

8. It   wan   alno  noted   that   «mod   markets   exist   in  Africa   for   the  une  (lf wood   wool 

cement   boardn  and   it  wan  noted  with   interest   that  a more  economical   process de- 

veloped   in  Austria oroduces   simlar panels   baned   on  wood   ,-hips  and  not  wood  wool. 

').       "'he  main  problems  are: 

(a) traditional   bui 1 dm.' istorili,.   ! -,u        i        .   , \ •-"•    v-•->••".   i..   IIMU  ,tuu   ¡(nc.K:,;  usen  m  rural 

areas  are ntil 1 aceptable  and   corppntinr with wood; 

(b) consumer resistance  to wooden  hounen  under the  present  conditionr,  in 

these  countries; 

(c) due  to  the  heterogeneity  of  the  Afri-an   forests   the  difficultien  of uiunp 

mixed  and  new  sneoies  have not  yet   heen  no] ved.      \lthou-h considerable work 

has  been done,   there  remains,  work   to  he done  »r   -arketin- these   lesser known 

species   locally  and   for  the  export  markets,   and   their accentane^   m   housing. 

(d) the introduction  of  lesser known   spe-ies   is   also  banderee   l,v   the   fad   thtt 

in  some countries   the  fees  and   Royalties  paid   to   the   .'oresfc  ( ¡ovorrvicnt ) 

authorities   is uniform,   irrespective  of the market   /olue  of  the  :-pecm:: 

concerned; 

(e) due to   lack  of standards   and   codes  of prar-tieo ano   the  use  -,f -axod   species 

it   is necessary   to use higher  factors  of safety   than  would   he used   for 

better known   species  covered   by   the standard.,  available; 

(0     antiquated   inherited  building codes  have  so   far hampered   the development  of 

wooden  houses   in  urban areas.     In   certain  countries   it   has  been  noted   that 

the resistance of the building authorities  to wooden  houses  is  soften in,-. 



(fc)    the  fact  that  in nome  count rien sawnwood  is Droduced  in many small 

inefficient  null«  han  created  a tendency   toward  increased  prices. 

The   timber- produrr   ir,   often  badly  cut   and  poorly graded; 

(h)    Qualifier)   1 ah MI r  is  unuall.v  available  only  in  the  larger urban  centres. 

10. ',outh  Arenca 

In spite o,' an ex pnt, íonal ly serious housinr shortage in :;outh America, and the vast 

wood   reso.r«:    the  sub-cor t. ment   posses -er,, ! he   vrentwce  of wooden houses  in marginal. 

11. [n   addition   to -nost   of  M>e  d i f'fi - i! t . ic-   enumerited  above,  other- problems are   that: 

(a) the   poor  -   mr-'ri'-'pn   Te* hod-;   ^s-ed   in   the   oust   m   the   e m:-1 ci« tion   of 

wooden  »-'.une:-,  have   re- < 1 ted   in  their nre-vi'ure   <ei orioration» ••• •• r h   har. 

created   i   revere  contu-ier   resistance;     ''¡r'tcnorp  in  -nan;/  .',outh American 

countries,   woooeri   houses   were   it  no   ti'ne   accented   by   the   indigenous  popula- 

tionr.| 

(b) in  most   tropical   areas   endoweo  with   forer-.tn,the primar/  wood   processing 

industry   is  perhaps  not   -uff í'ient ly   developed   to ensure  the  suitability 

of  their product:-   in  wooden  houses, 

U\     Couth  [vast   Asia 

In M il aysia, t : e Philippines ami oinrtnore, the houses, utilizing considerable quan ti- 

tle:- of wood hive i fir larger rvirket than in the two regions meminned above. This 

'-an  ïP   ittrib'ited   to   the   following  re toons: 

(a) the   ready    idontiorn  of   the modern  house  1 lildiii.T technology; 

(b) their appreciation   by   the  authorities,   tb-l  housing finance must   be 

provided   on  an  e'-onomic.   basis   to  the  prospective  occupier; 

(c) wood   is,  acceptable   for  houses   in  these  areas  because  it   is available at 

er on on i c   on ces  and  also  because  the   indigenous  species   are  known  to 

have natural   resistance  to  fungal   and   insect  attack; 

(d) optimum   le si TI  practice  has,   led  to   the  availability of adequate   finance, 

l>>,    I any  of  the  problem.-,  enumerated   in   Africa  and  South  America,   above,  apply to 

the other developing countries   in  South  East  Asia    a:;  well. 
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CmPTEH 2 

technical and economic aspects of building materials used  in conjunction with wood 

in developing countries 

14. -he Study Croup  took note of  the  paner prepared   by  the ;v ^entre   for Hou-iin« 

Building and   Planning on "erhnical   ar d   inorar Co,nri;!(mn   lt!ÍWiñn Woo„  ^  ^ 

í^ildinr- raterial r,   Com-only  ¡ned   in     ropi.-al   Redone,   'ï'/w;. !</<). 

15. -he Study ''roup rii„n1B„„n thr position of wood iB a.un.t other building ma- 

terials, and dwelt upon two of these prori„nt.n relato, to woo,], nWl.v bamboo, and 
wood  wool   hoard. 

16. In  riinn.nninr   the  ,n,  of banho,Wf   it   apneas!   'ha'   m  c.rtun  rerionn   an,   for 

certain  uses,especially   in   Piral   hn-Jrir.,,h",boor  are   rosoni/   accepted   by   ,.hfl  house 

owners     Un  use  ia   United   hy   the   Cant   that   r.atinfactory  T.ethod:;  for   -ominr  it 

without  undue  loss   in   strength  at   the   joint   have not yet   been  dcvimd   for  industrial 

production and  not   all   .pecios  of bamboo can   he  satisfactorily   <rcatod  „-ainnt   attack 

by   insects.     Several   research  instituter.  have  worked   on   thin   subject   ano   ir.fomation 

in  available.     The  work  of ?,r.KV?. and   the 1-N  Clonal   Housmr    entre,   in   -imK^ .and 

New  Telhi  on  this  subject wan mentioned. 

17. It  wan pointed   out  that  certain  speraes  of bamboo have  been used  an   reinforce 

material   in construction with concrete. 

18. '...other material  which the Study ^roup believed  wan  promising for use  in  housing 

and merited  further  study, was  the wood  wool  boards.     It  was  pointed  out   that  thin ma- 

terial  was as yet not  very popular,  but   that   its intrisic  properties,  namely  thermal 

and  accoustic properties,  an well  as   its  resistance to  fire,   fungai and   insect attack, 

coupled with  its relatively low cost, would make  it  suitable  for use in  conjunction with 
wood   in  low-cost hour.es. 

V).     The Study Group   recommended   that  TNIDO  include the manufacture of wood  wool   boards, 

as an agenda item  in   the meeting it will  hold  next year on  production  of panel:-   Tram 

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  recoi nended  that  the appropriate bodies  in  the ¡mted  Nations 

System encourante and   support  the establishment   of an effective  international   office 

to collect,  natal/roue  and  distribute  information on housing  research and  developments 

throughout  the world.     This office would  also compile and  make available  a  list  of 

'.overnment,   industrial  and academic  institutions currently  conducting research and 

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

countries 

?l,     '''he i'.tudy   ¡roup took  note  of the  piper prepared by  the  ','entrc  'I'echnique 

forestier  tropical,  'iogent-sur-Marno,   Prance,  entitled  "Possible   use of Tropical 

Woods  .'t"H    'heir Torivatives   for  suilding Purposes   in   '.eve loping    'ountnes" 

(T''/w;.,if/4). 

,v.'.     In discussing the   technical   characteristics, the renerai   feeling wan   that   in 

order  to   increase  the utilization  of wood, the   rational   testing of   the   lesser- known 

specie::  and   oorr.sonents  nade   from   ihem must  be  actively    pursued,   especially  on  the 

points  pertaining  to physionl   and  inechanical   properties^  with  regard   to   the durabili- 

tà   of  wood,   the   sapwood   should   riot   be   rerarded  as   a defect   lecture   of   the  possibili- 

ties,   of preservative   trea'.nont. 

.''..       ho   increase   in  intern itional  demand for the  more popular species  of  tropical 

hardwoods   is   creating   i   shortage  ot   these  species;   it   is,   therefore   suggested   that 

the   i.nwies   with   sural ar  properties   be   grouped   and   marketed   for    -ir: al ir  utiliza- 

tion::.     '' he   results  of   testina  of other  characteristics   such  ar;   machining,   drying 

and   assembly   : houli)   \-»   '.Tren    into  ;tc'onrt   in        the   grouping  of   species.        Sie     utili- 

zation   of  wood-bason   rane Is,,   namely   nisti'-le   ImiH   onde   t'rrv"   hOhprli   linnMli^pi) 

tropical   wooos, should   be   fully   tented   prior  to  th»-ir use   in   buildings. 

.ft.     Prices   or   ' [Tiber  hi"»1   'one   un  substantially    «wing  to   increased   extraction  costs, 

uiaKini-  it   vitally  essential   *o  start  utilizing the   lesser known   r.pm íes.     ".'he   local 

•i» 11 ìzation   of   these sne<ies   in   construction  and   furniture would   furthermore   lead 

to  on   increase  of  their'  ar••• eotabi 1 ity  on   the  overseas markets.      It   war,   felt   that 

Coyernment   royalties   ir ¡   fees,   on   these  species  should  be   lowered   to   facilitate  their 

introduction,      -"u • -the more,   it   wo-  pointed   out   trr:t  exports  could   te  developed   by 

increasing  the   lor-il   use   >f   trie   lesser known  species,, thus  making-  available  the   better- 

known   snei ie      tea'  exnorts. 

'i.      "he ri resent   situation with   respect   to utilization of wood   rn   building and   the 

ree <•; -fno i» ion:    for  its   increased  use   that   the Study Group believed   ire  necessary 

were   o is.o'i;-'-,ei'    it    length. 

,'o.     In  opuer  to  overcome  the  psychological   resistance  to  the use   of w >oii   in  housing 

the   ;roup  recoroiernio'i   that   the   following neanura-  be taken: 

(a)    promotion  of well-planned  '-as--   advertising r.hould   be  censuner-oriented- 

yh)    demonstration    ¡nits   extensively  using  lesser known  species  should   be erected 

and   furnished   and  displayed   in  high density   localities. 

7 . 
' \   snecitic   instuice wnere   the  campaign Wis   -riented  to  the housewives  was pointed 

ont,   to  'he  group.     It   was  particularly useful. 
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(c)    the use of wood  in  prestige projects should  be promoted. 

27.     Technical   aspects  were  discussed  and   the  following recommendations made: 

(a) governments  should   be ur^ed   to  up-date coder,  of practice  so as   to allow 

the maximum  utilisation   of wood,   ;li; has  been   successfully  done  m  countries 

with   temperate  climates. 

(b) regional   r.tan.nnli-.-.ation   of housing components  and  adequate quality  con- 

trol   of  raw materials  should   be developed  by   the  Agencien  of the Itute.i 

Nation»   system dealing with  housing   in col , ahoration with  the  national 

bodies   and   industry, to   facilitate   the  acceptance  of  these  products. 

(c) manufacturers'   associationsshould devote more attention   to the dissemina- 

tion  of  technical   knowledge on  available species  and  up-to-date design 
procedures. 

28.     To increase  the acceptance of wood,   aenthetioal   aspects  pleasing to the end 

users  should he  actively  pursued.     It  was   felt   that   in  many   instances wooden  houses 

were  held  in disfavour owin* to  the  fact   that  the examples available were  of poor 

design.     The Study Group  recommended  that  the United Nations  and   its agencies ^rant 

fellowships  to production managers  and  dessers  to visit  woodworking industries 

utilizing  tropical   species  in  developing countries  to acquaint   themselves with 

modern production   and  marketing techniques.     The Study  r;roup  recommended   that  adminis- 

tration  should  be urrçed   to amend     its    policies  particularly   in  resoec:,   to  tenders, 

tiesim  of  buildings  and   inspection   of buildings and  their components,   so as  to   faci- 

litate   the  use  of  timber.     This will   open   the door to  mass  production and   thus  enable 

timber  to  compete with  other materials. 

.  ».      :he :;tud.y Group wishes   to draw   the  attention  of Administrations to  the  fact   that 

uni PITS  the same  financial   facilities   are    accorded to construction usin^ wood exten- 

sively rather than    the present  conventional  construction methods,   the use of wood   in 

hour-, in/' will  he  seriously  curtailed. 

','•.     "he Utuny Croup wishes  to  stress  to  the governments  and  manufacturers   the   im- 

portance  of  the   introduction  of industrial  production  methods with  adequate quality 

control  and  attendant  economies of scale  so as to  rationalize the price structure,   re- 

sulting in   lower prices. 

'1.     Governments   should   be ur^ed   to devote even  more attention  to  the trutiin.' of skills 

workers and  wood   technicians   from  the  developing countries  to operate successfully 

:>.oso wood  processing industries  either through   technical   assistance (for example  bv 

ifle-atin" experts   to   train   local  staff)   or  through  fellowship;:. 

•     V tent ion was   drawn   to  the   fact   that   surpluses  of graduates   in   engineering and   in 
l'Vi-e  rio  exist,   and   it   was,   recommended   that  endeavours  be made  to utilize   their skilln 

'•'•   •"'•her developing countries. 
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CHAFFER  4 

Wood preservation in  the developing countries 

]'>.     f'he Ctud.y  O roup  took note of  the  piper preparer!  by Mr.  V.  R.   Conti of Calcutta, 

India,   on   "Wood   Preservation   for     rome al   '.'limâtes"  ( U/WG.4;'/8). 

Í4.     '"any   aspects  and  -netnods   for  the preserving of  timber fror   biologica]   deteriora- 

tion   in  all   itn   forni,   wnm  fí i r-ou ;i : io< í   fully.     Prawn   from  these  discussions,   the 

fol lowing  important   nointa;  er,er.<7ed: 

(1)     It   war   olear  that   trio   tir for   resources   in  developing countrien would   be 

largely  warten   unless  adequate   preserva:ivo   technique:-,   and   facilities  are 

available   for  preserving  the  non-durable  ::pr-cie:i. 

('¿)     It   war.   noted   that   -t any   trcpical   r.poci«:-.  wr.ioh   hitherto   have  not   been  used 

r.ould   be   utili'/ed   successfully   in    :nnsi rue t ion   «ork   after   t  suitable  pre- 

nervation   treatment.     Come   troni«" il   spr-  ios  presently   hein?: ur.ed  are  found 

to   be   uneconomical   owinr  to   their  -.DWVI-:   havinr to   be  war.ten.     It   was 

ptrer.r.ed   that   the   sanwood   could   be   utili-ed   if  suitably   preserved. 

(0     it  war.   noted   that   in   name  developing countries   little  work   had   been  done   to 

determine which  tropical   hardwood   species  could  be preserve«4,   md   by  what 

method. 

(4)     It  war-   further noted   that   in  nome   other developing r-,|int.rie:'  considerable 

arriben   s   of Wor>.   had   been  done   in   the  direction   of preservation   of  tropical 

timbers   by   all   Knowr=     -thHr   and   'hat   ¡vh   information  war,   relatively  un- 

known   to  other countries  posse-.-.---       >•< c   species.     Hence  a ideano   for 

collecting and  dissiminatinr exisitinr information should   be  devisen. 

(b)     It  war.  noted   that,   in developing countries where board   product:; were manu- 

factured, their une  in construction could   be considerably   increased   if 

suitably   preserved. 

(6)     Fire   retarding processes  for both wood and  its  derivativen  are available, but 

their use   is  not  common, due   to  the  hi^h cost   of the treatment  in many de- 

veloping countries.     In  the  opinion  of the Study Group, the   fire  rink   from 

timber   in  renerai   was, minimal.     It   was  pointed   out by many   participant»   that 

fires   hardly  ever occured   in wooden  building  equipped  with  electrical   instal- 

lations   which  comply  with  prescribed  reflations.    The  study  Group upper, 

government,   bod it s- manufacturers,  associât ions  of wooden  houses and   their com- 

ponents   to enr.ure   that  electrical   winny-,   cooking and  heatinr installations 

are  carried  out  to  cafe and   re -opTiised  standards. 
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(7)    It wan seen, with the use of non-durable species,  that with careful 

building and surface  application, reasonable protection under normal 

condition,  coula  be ensured  gainst deterioration.     It was  agreed,  that the 

most  relióle process     for the  preservation  of ne-durable,  permeable 
species  anH  ,„  a,pwoodf  lnr]ljdln/. ^^  ^  ^ ^^^ ^^ 

usinflf  fixed   preservatives. 

It  was  noted   that  other non-fixed     preservatives  could   be  cheaper, but   that 

the matter of COL,',   had   to be   considered   over ,   n*^ ,^     C  *• risi   erea   wer a period  of  time,   rather than 
upon   the   Kanu;  nf  initial   ror.f. 

(8) It wan   noted   th a   ,n   >he «Weiopin« countries, preservation  which did not 
cover  the   fll¡,   rir,e   of h,l7,rr!n    Jf  that  rountiy wmjid  ultiiniteW   tend   to be 

costly   in   reine-:ii!   repairs   in   the yearn  to  come. 

(9) Participant   fro, -eveïopin. countries,   realizing that.   diffi,ulliec of trans- 

port  and   location  of  pre.rvat^n   niants  exist   in  their rountrien,   reimend 

the  une  of mobile  pressure  preservation  pUnts  to  overcome  these  to a 
great  extent. 

(10) Having  in  mnd   the ^ood  durability  and  resistance  to   ,n*eot.   wd   fungal  attack 

of many  wood  species   found  in   the  developing countries,   the Study   iroup 

recommends   to government  authorities and   to  lending and   financing: institu- 

tions  within  each country     that,   where soever,  are well   established -and 

readily   identified,   a  careful   st-idy  he n^e  to establish  whether or not 

preservation  is  recpiireri  for each  specie  in  particular types of uaage. 
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CHAPÏER 5 

Production techniques  for wooden houses 

3%     The Study  Croup  investigated   the  next   item on  the agenda,   namely the production 

techniques!   for wooden houses,     "hree  paners on   this   topic were  presented, covering pro- 

duction  aspects   of    timber-framed  designs   for on-site  construction,   nreeutUng timber 

for wooden  houses,   and   factory-built   prefabricated  wood  houses   urani' vinous, methods., 

ìò.     Fhese  papers  were:     " "imber Framed   ' onr.t ruction   for '"ropieal      limites",   prepared 

by   . r.   diehard   v.   Hlomquist   of  tne   vorent   Ceieneer,   Laboratory/,   Athens   Meorgia),   i .S.A 

( ['/w;.4i/,'ì;   "Precut   Wood en   Houses   for   Ironical   Miniate:;",   prepared   b,y   '• r.iynzeel 

Suriname   Mou tmac tr.chappi j   ?»..'.,   Paramaribo,   Durinone   ÍIl/w¡.   '* V? )   and   "Prefabricated 

Wooden   douses"   prepared   by  Mr.Keij >     i ufanen   of .p.'vas<ylä,   Finland   \\ ' A' 1.4.7 l) /• 

>'!,      "he  wide   vepian't'  of   on-site   '. in.ber-f rane  conn trust ion   in   a  number of developed 

countries  war,   emphasized,      '.'be  recent,   wors  d me  by  the ¡T>  Forent   Service   in  the  design 

of   low-cost   wooden   houses   for  rural   populations  war,  drawn   tn   the   attention  of   the 

part icinant;-,.—' 

',.'>.     7he  ;;tudy    "roup  believed   that   these  designs   incorporated  useful   idear,,  some  of 

which warrant   serious  conn i deration   by   developing countries,        he   use  of nole-framed 

imi   womi-ruor   conrt. ruction   for wooden   house  construction war   mentioned   ir   being parti- 

cularly   suitable   f,,,-  Lilly   niter,  it;   if   eliminated   the   need   for  costly   foundations. 

"Urther  ail van t a-'er.   of   there   system:     ire   that   the  elevation   of   the   house   facilitater, 

re ."u Lar   inspection   of   the   urn ¡err. id e    lf"  wooc   floors,thus   local ir.m "  at   an   early   stage 

any   fungal   or   insect   attack.     ;'\;rthor;,ort-,   ••<•;:  c      re food   ventilation  around   the 

floor  r.trueture, thus   reducing ltr   moisture  'in!   minr-ir, ing  the   oossibil lty  of  decay, 

i-'ron  a c:ont   consideration,   the pole   or  port  construction giver,   larger usable area per 

plot, as  the   floor area of  the  lower   level   can  he used   for storage,,  or  in  hot  climates 

in   lieu  of veranda,   with no  increase   in   the  cost  of  the  Land   or construction,   while at 

the   same   time   the   increase   in hoight  above  the  ground   level   provider,  better air cir- 

cuì ition   through   the  living quarters. 

U.     Participants   from African countries  pointed  out   their need   to  utilize  fully  the 

rmal1-dimension   timber for  cladding and   other non-structural   requirements  in  their 

designs;   and   well -fabricated   finger  join* ed   timber war,   being successfully  introduced 

by   then.      "his, it  vir  agreed, wi 11   have  great   benefit   in view of  the  general  need  for 

there  countries   to  export   prime-rua 11 ty   1 ong- 1 ongth   timber. 

4i ! n   discussing  the  surface  cladding  o!'   the   frame   it   appeared   that   in  many  de- 

volnpin"  countries  with   low   laboi r  • •or*.-,   there   ir,  a   tendency   to   ice   siding,   sometimes 

n irrow-totiiiie   ano   grooved,    instead   of  wood-bared  panels,due   to   economic   reasons. 

T7  
^Lum-nric:-  of    these  desiar  are available  from  the  division   oc  information and  Educa- 

tif,    'orest   >-,en/ice,  ' .L.   department,   of Agriculture,  South  ouilding,   Washington B.C. 
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41. The Study Group recommended  that   due consideration be „iven  to training 

artisans to  erect  timbe^framed  hou.es     prior to embarking on  lar^e-scale production 

of such  houses.     It  w,:-   pointed  out   that  effective quality  control  can  be achieved 

.ore efficiently  under   factory  condition«   than   in  on-site  construction.     Participant» 

believe   that   prefab,. ,n„   ii:   bettcr  .,uile,   to   UmHe cmmtnes  ^ ^ conRidprable 

ovor:-,npl.y   t,   unskilled   labour and  an   insufficient  number of  skilled  artisans, in  spite 

of   the   increased   capxtal   requirements   involved. 

42. -:hn ::t,ifly :;roup wished to (ir,w thc altention of howin(T norporatiorm m(j rmem_ 

mental  authorities   to the   faster erection   time  and  quicker occupancy  of w00d  houses 

as  compared   with  concrete  block   or other non-wood  houses.   It   was   recognized,   however 

that  concrete   blo-kr. have  econor.ic  and   other advantages  in  some  developing countries! 

It was  pointed   ou*   that   nredhnnluon   not  only  ensures a quicker erection   time but 

also  reduces   the  norr.ii,, 1 it-  of damalo   due   to  rain  and  other weather element«  before 

the   ho ¡se    if?       ftJ | \y   enclosed. 

•H.     he :t,,,, ,:r,>i:n i},n lnvor;tlgat,efi  the relative meri+s of prccuttinfT the timber in 

fictoncs   for  assembly  on   the  site,     -he  relative advantage  of  this method  over the 

tyoical   timber  frirnn, method  on  site   ir.  that it  iB pogsible  to mmTe ^^ 

precision   m   fit  under factory  conditions with  increased mechanization and adequately- 

trained,   low-skilled  manpower under  ful l.y-qual i fied  supervision.     Precuttin* allows ' 

preselection   of species  and  grades  for  each specific structural   use,  and also reduce, 

transporting  of materiale,   that  ultimately  are wasted  if cut   on   the  job.    the precut 

lunber should   be effectively complemented  by  the supply  to  the  site of all   other com- 

ponents  s.rch   as  preassenbled  doors,   windows,   cabinetry and   the necessary hardware, so as 

to achieve   the  maximum economy  in  the   cost  and  time of erection.     Proper paeka^ of 

the nrec,t   elements  and   related  materials   is essential   to  reduce damare and   loss by 

nilfera-c.     Proper identification  of each  component  part  by numbering with an ac- ' 

-o-rnnvinf .anual   ,s  essential   for effective erection of precut   items.     It must,  be 

borne  in  r:i.,<i   in  choosing the preouttin- method  that  skilled  workers  are still  neces- 

sary  for the   nroper assembly  of  the  componente  on  the site. 

4 1.     In  considerine the préfabrication   of wooden houses,   four typen were  identified, 

n-v:el.y:   in-olant   production  of modular  panels  (such as   for  instance  4»   x 8«  units), 

Hrv-e-Bizo  naneis   (such  as  spinning a  complete wall)  and a three-dimensional  modular 

•••nit.   'comprising a  fully  assembled  section  of the  house),   and   lastly   thc  foldable 

¡lar systo::,   ^basically   the  same as   the  previous  one but  with  a  collapsible desuní). 

b).     •'he :,tu(iy   ijroun  considered   the decifri  and  production  problems pertaining to the 

•'•T-'i'Hr ranci   system  and   felt   that   this   system is applicable   to  conditions  in  many 

^vclouin- countries  for the  following  reasons: 
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(a) it  ensures,   tho  rriritm-i  nossihle  fien; i > 11-   in  ar'ruteetural  des im, 

whiln at   the  saine   tino  taking  full   rì"-)'^  of in  plant  production, 

nrvrely   in   resnrvt   '»   s.ulity  under V <• 1 1 -    • ' •   11 ori   conditions,   ri.akinp 

possible   the   iw;,'Mon   >>''   lar-e  osi.».',    w : • b   ver-ii-s.» i ! 1 fin   workers; 

(b) handling of  pire!:-   e ¡rin - shinnm-  -m.'    c-s.- • ly   in   relatively   simple  and 

H')«?:;  not   require    i v   -ceturusat i on; 

(o)     panel:-,  -'arna-ed   '••uri"!,"  t ranspor   an'.'   erestion  can   t>o   repla.fi''   at   lower cost 

and  morn  sirrtnl.y   than    -in   larger nref*atri-' UPO   units; 

(rO    nodular nanels   ran  bo stocked   f"->r pm-->t   r, ilo and  deliver;/;     this   is  less 

practical   t haa   the  other prefabri -  i* od   systems,  envisaged; 

(e)     Mie production    >t'  these modular ¡MHRI:".   re-TU i "-es, but   little extra  invest- 

ments   over   those  needed   l'or  prni":' tan *, 

46.     a'-on"   the  disadvar t :s-es   of  thin  method   are   the   nn-s 1er:-,   «•-.:-«•'   W   the   presence 

of a  lar    r nu-.ber of  joints  that:   have  to  be  -.use  woa;..herpro<>t;'increas « the  on-site 

labour cost:-,.     r:'he  nrohle-ns,  of  laying rle^ru il   'vnd  plurs in='  installât i on s   through 

all   con.nonents  has   to   be   borne   in  i inc. 

'17.       he  next   svstn-i   to   be   studio   was   'he   1 ir -n-o triel     ans : r.< t I'-n  uethod.        he   ad- 

ymt-ves   of   this  system   'tro   less;   labour  an   si»"   ani   teuer  r.iri'.ü   t'aie.   ••      ^orlular 

panel   s.v.'o--. 

a8.     However,   the  Ttudy   'Iroup  believer,   that,   m   the   c M;^  of devrlonin'  ••">un t ries, 

the   following .' isad-anta^es  :i ak.e   this   •-•   -er:;   less    inni KM:-! e   to r.any   of   »r-sp  coun- 

tries,,     "hero  are  '».:': 

(a)     this   t/p e   i¡ ir,  feaeabìo   for nnvj 'í-.s'-iort   ine  erecti ,r,  „nner 

the  conditions,   prevalila'   in  rviny   dovoloni" * .-o-iut rie:-; 

(h)     the   f-ir r;rea ,ei   wei"ht  of  these  panel:-   •.-•. e-s-it .r.es   th»  utili"a*ior.  of 

heavy novinr  and   lifting e-min-ent ,   t.ott   in   the pi mt  in"   on   site; 

(()     do-a^e  sue   !•>   -aishandl in '  of   th- ---e      <•••  -!s.   ">ui.¡   be   Tire   ¡n'T'^n*    and 

would   be more  tuffi eu It   -ino   costi;/   to   renai r. 

'he ;Uudv  'lioup   also  considered   the  oot.ent i a.1 s   af    ne   ' irw-;>!rlmu»tu       od , \ ar 

units and  believes   that   under the  present    -m-i'ions    >' 

are  only  very   lina tec.    ipnli'-i'um.    for  tris   sv* f- .       ><»     , 

respect   to   the   aiwi'-ï-y      hindlim'  ornde-s    ><    •"••   <-    .ni'      i 

on   the  sue   ( ex. opt   fo-  u.-e  in   iir^s tic  . ¡.  ...     ••.•••! 

that   this   recently   develo-.,» •   ¡TPt'.'ri   a'a-ai   ''•.'••,',    -      . -' 

countries'   fi.tt.re   uib.str.''     evel op- »v '• . 

')C.     One   !virti"ipan!.   O'Mr'c-   o.,'    ; si -ufi    tri' 

ci:-:ensi inai   "odulur  -   >-¡ a * r. •• i oc    >vcr   'te  ore-'i >     

eoi.nlete   factory   fat ri'-ill on  wslic   t'-i-'-i 1 i*, a4 i n--   ' .ran. a- 

involved,   and   at   the   s a•e   tv-io  •• i r>\*"\ -in»  ,->r\   r.i+,,   n,»r... ¡ ln. 

vHopin-    i)..n4rif>: ,   'bare 

;!'-     HV-.TV  '. t ions     'S'"p    with 

i'-  --.e; i /er*"   sa   -s---i ti ^nin; 

• •      ,        ne    .run   i e 1 lever, 

: •>   col inai! e   in   the 

• •'•   foUiin,~ type   of  three• 

.     :nir  rnethoe    illovs   f"r 

ir!,   and   h^n-'ìi"•-  :."")cle  s 
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' * '"l 1 ! i     '      >"   ri ron— 

•" ' ,    i'   '   ' r¡f»   *i<:t» 

w     ! '      --•• ' i m   fror 

• t * f»n * i .-in   ••)>'   t pe 

•h '•• lui*»    • m-u^ered 

i* ."•-     i 'te 11, lonj 

r..l.    "'he Study drwn deliberated   it   length  t»-•   relative -erit-  ,,f  tnO^uru'  in   jtn 

Report  nnenifv   rerio^.endation-.  on   t. he choice  of  -,ro<; sr* t ,r   ,r. in,.TP:,   r-,r  • -,„ ,¡{H, 

of wood   in   hoMneti   in    tevelorun- rn^trlP-.,     T.   ...   ~     t v  t „ ,     .      -•,„.-. 

t •>  the vor/   -any   firt -.rr   tht*   hi"f>   * =   • P  :• ,n-. i<>re     ..-fire   t* 

nf^tivp   invert or   m   *Mo   ino-:    •«•     ...,1     » ¡,-p    ,    ,,,   ,-,,-.     ,    , ( ( 

rpor\.r>¡<-   of'   "onditi  >'}î:    m   t »-M   .f>vr!  mr •  , -, lF!. r, ,.,.   :, ,,,,   „].,,,,. 

nikm^ i-ie-ir <• ¡t   re- T-P^I , • i .-,„.. f w>. , ¡,    (t   lh(,    . ,„ ^   ,,        <n..>in- 

reader of  their Wepor*   to   t. h«  •"••v.t.   i»r> >r' int   fi- »ir    i*   he1, ¡cv«- 

prior  to   tikirw» any   '¡"fiuum    >*>   • he-   ~,' o»."i, 

"he ce  factorn  are: 

(a)     í'1/e  of rir't't.   for  the  nr^iirtn   io  h*«  r uv! r t--tureo   t«. 

(h)     type if »arfe* t   whether i-rban   >r  pi.rai} 

(c) continu i>."   ivii! it iiity  nf   n» ntcnil'i   in  «-uitai»- 

and  rpen fi•• it lin; 

(d) «vailahilit/   or  -••iffi .-j*nt ;•«   iru,lH   lab^rj 

(e) avúlariUt /    ,f   transport   f " « - 11 i *• i #• r - ; 

|,f)    d«sipn   rvpire^entr   for  the  nrni.,"*-   t i   i*>  >vUti f*> i¡.rfif   t>«arin»   m mimi 

that   the  •irt'.,i]   . leni, -n  wvir.^i!   «h.!,!.;   u»   t .-«ut »t ' « ., >t    ,r, ! >   to  pron- 

pective  «itilt-f-rn   in. t   ,]ri   !-i   f'ina«   ¡n *   *• th->n « if: j 

(<*)    soil   conditions   in   the  aren where   »h*   nr.•-.<-»     irp   t  .   t..*.   •„r.ptp,«; 

(h)    r?l im-it i.-  ''iniotnri!!   -'f the   reno«,   ar   ' h»«v    »''r..-t   <i#»!-.p-n,   nrodio- t ion 

and  erection; 

(i)    availability   if  f»fiin-#nt   for pr>»'ü<-t ion   md   ficiliMe:  for   !*•   acuiate 

maintenance; 

(j)    method  of i.irketinc  t'-.e prnd,.'tf   in<'1-;o m¡» •ín-i'nfi.-U   arpo'-t;;} 

(k)    the necessity   of  training  the r.*aff  in  the  rejntrwi  f^Kil!   prior  to ;;tart of 

production; 

(l)    cost  of "interi il»,   ¡abour and  overhead  íhirc»s¡ 

(f) tine  required   for '-orno let i on  related   to i„rrency  of occupancy; 

(n)    capital  available  for  the efficient  operation of the plant  utilizine the 

process ohoaen. 

V.     The Study  1ro.jp  alno   included  in   it- consideration  of production  technique«  the ianu. 

fatture  of  joinery  element-.:,   -and nMed   the  ntu<iy  prepared   by "er.nr:;.   .1.   ;'im  and 

.   Ko'ilcal   of Pra/nje,    .r-er-hoalovakia,   on  "Production  of Joiner/   for   'ropic-al   '.ountnen" 

V /W].A't/b). 

• ".     In  reviewmr these   te<~hniT¡enf   it wan pointed  out  that  the plantn  producing» 

unery  m  developing countries were  utilizing techni^-es  and  eqnofrent  "ommon throu^h- 

t   the world,  and  common   to other secondary wood  procenein^ induntriPi: r.uch as  furni- 

* -re. 



\¡/i.     11   wir,   felt   that   thin  paper   -'ave much   information, in  a concine   f m, on produc- 

tion  'echnnue:-  and  also  included   information  on  machinery used  in the manufacture 

of   pi-erv.     It  war:   su--esied   that   this  oaper be  ,<nven  serious  study   by  all   interested 

in   this   td'¡"   m   the  oevelopinr e r.mtnor;. 

"ne  '.'roup  also  oiseusses   the  noe.   for visual   am'.  -o -hi no-stress  irradine; of  tiinber 

and   tin.her products   and  sio-resteo   that (level   ninf count   if",   -ive  this   subject  exten- 

sive  i-, t ••.'.:••/  -is   it  was   »"oit   that  -achine  stress   -ra dim- would   ''aoilitite   the use, m 

¡¡musini-  of a rreat.er   rusher  of  sncoies   in   their  countries   to   thf        best   advantage. 
l)6.     The  need   if reality   -ontrois  both   in   the  orocuotion  of sown   ' i 'fiber and manu- 

factured   ite-r.s  was hi.-si i 'h'ed.        it  was   believed   that  :-uoh ot'  the work  would  have 

to   re   tone hy   »he   trade   <-•     •   ia+ion,'   '.evert ho ¡ e:-s, i t   ir   consi ¡oreo   essential   that 

the   ¡overmen'.s   be  reTues'e'   *"o eT.n.re  the   par* icination   >f   ill   the  pertinent  trade 

and  •nanofooturers  associa*ions   in   order to  ''rift   stancare-   '.hat   would   be  enforceable, 

bearinr  in :-«ind   the   presen*   situation  of   the  navicular industry   in   the  country  con- 

cerned,     -til   s.ucVi   tire  as   'he quality  of  these  products, woul-  all or   the   introduc- 

' i-m  of   K;    standards . 

,/.     In  diu-assinr  the   technical   merits  of  the  various  prn<:ut:t > sr   techniques r.an.y 

technic-jt   aspects,  were  discusses.      'he  ,'tudy    it >un  wished   to  draw   UT        '.enti on   of   the 

industrialists,   in   'evol onin>-   -ountnes   * ,   the   fo I lowing which  etier-'cs   ourins-  the  dis- 

cussions  and  win   '"   i'   Veli«vcs  are not yet   diffused   in   ¡heir countries. 

/•],     " ehumidi fjcat, ion    'f  turcer 

reason im- si'   t ¡rs ors   i:    •••ir.y  cébelo,   n- countries  is  always,  -1   probier.,   particularly 

in   rossest   t,-    he   ui'-h  cost  of conventional   scasoninr kilns.     It  was   slronyly  stressed 

that   the  possibilities  or' seasoning  ti-.ber b"   dehumidificatinn,   should   be   investigated. 

K'T.'iosent  necessary   is.  net   hi^h   in cost,   as   the   chamber can   be  built   e-ç-iiy  at   low  coot, 

'•^irthen'.ore,   th.  srooe' s   is  simóle  to ooera'e.        îber,   particularly     softwoods,   can 

be   seasoned   tro-     .su.,,s   ;b  per cent  moisture  content   M   b    -or sent  moisture ceo tent  as 

rapidly   as  by   conventional   -rethods  witnout   any   undo     devras i m1-. 

; i.     i-'orood  air drying (pred ryin^  technique) 

'''orced  air drying  is  used   for pro-drying  t irr-ber »that   is, to  brin1» the moisture content 

ot' ,-reon   timber down   to (
i:i  -   \>     KM- cent,  moisture  content   before  it   is  nut  into  a  hip;h 

temperature ki'n   for  final   kibiiny. 

u( .     A.   forced   dr (ir/in;,  chamber    consi su-.        of  10 or more 7'->"  famv.'nich  are  laid   in the 

iridíale   >f  »he  chamber,     "hr   rotation  of  the   fans  is   reversed  ever/  ?.   hours   for the 

entire  dura'i'in   >f   the  p'-e-d symy.    btear,  coils  are  also   installed   in   such  a chamber but 

operate   only   at   a   very   low   t«nnon'ur°.        he  heat   helps   to  brins down   the  noir.tare  con- 

Lent   of   the   timber  -core   quickly.      ;'he  chambers   for   forced   air dryin/--  are  nude  as   biy 

as   possible,   up  to   ¿i\0 cubic   tons   (of Si1  cubic   feet;   oer chamber,   i.e.    vlO  cubic  meters, 

cl .       he quality   of wood  ore-dried  by  forced  air dry in." 1:'  r'H'oh  better  than   that   dried 

• •intentionally.   Imirtherrcre,   forced   lir dryin -   rower:-   ti-re  of sea: onin<- of  timber.     The 
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method of stacking on bodies is just  the saM as for high temperature kxlns and  the 

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

installing  forced   air drying chambers    is   not   high,  when  .tea,  is   Wl|it,le .,„   aite, 

62*     Spe'iial   non"tr»ction   for une   m   .-omunninn  w,t.h  •,rv„n-ited   .-,wmwtn 

Por countries  producing plywood,   beams  with   nlywiv;  wo.,   in-¡   s iwnwo-, 

be  produced  either by nailing or by  gldemg.        ne   ldv^lv 

to  these made   from  soliti   tmhor aro: 

easy  stress grading of the  thin  fl vnpes 

i an »'es   "an 

f   this    kr jmpared 
exact. -eaniren,   no   twi.-.tim- or splitting, 

and   easy   joint ini*.     ; nene  beams  could   be 
used   as structural   units. 

63. »Stressed   skin»  panels  in  which  plywood   skmn  on  one or both  sideo  of the  rib 

take  care of the  load  carry mg and  are  tied  together with  solid  or plywood  beans. 

Such   roof paaels  need   only  be  supported     n   outside wails,thus  enabling  the quirk 

roofing of houses. 

64. Butt-end   .joining of studs and  fabrication  of studs  from  boards   into  patterns, 

through stapling of 2  boards, is  being successfully produced   in  one  country by 

stapling two  1"  x  4" boards  into one  ?"  x  4",   using st.veered   stud   staples. 

65. Another method   for utilizing small-size wood  as  ponts,in   the  cimo  country, uses 

four 1» x 3" nlanks  niiled  to  form a 4"  x  4"  post.       his -om-.t. rue ted  post  is accepted 

by   the  local   building authorities as  equivalent   to a  sol ut   <»  x   >,"  nost. 

66. Attention war,  drawn   to   the  usefulness  of mechanical   lamination  as an  alterna- 

tive   to flue   lamination  under certain   circumstances. 

67. '.iurface  finishing of exterior wood  in houses 

Recause of the problems  indicated  by   some  representatives  of developing countries 

concerning failures  of conventional  exterior paints on wood  houses,   the  advantage of 

non-film-forming wood   finishes were  discussed,     rhese are now widely   md   effectively 

used   in North America,   primarily on exterior softwood   lumber and  plywood   ¡<»¡   sidirif, 

weather board,  or claddin".     These  finishes  penetrate  into  the sort v»   >!'  the wood, 

but  do not  form a   film over the  surface.     Hence  there  is no nrobLe-:  witc   i-,(k  of 

adhesion,   or cracking of such   films,   as  commonly  encountered   wit?    - inven*íonil   oil 

base  exterior paints.     A  tyoical  non-film  forming  finish   is.  witer-reoel i ant  preser- 

vative.    This  includes paraffin  wax as   the  water repellent,   pent ¡< h 1 oronr oriol   as   the 

preservative,  boiled   linseed  oil   (which  tends  to  reduce  v'f;u" -I iti m  of  tri«- preser- 

on  the surface),   and  mineral   soints   or other  similar  1 OW-'JUI i d m -    TITMIOT    hydro- 

carbons as  the  solvent,     ''"'his   is  brushed   or erravo  e toil",   and  cm   be   renewed   fvr/ 

year or two with   little  cost   or effort.     A "oui f f-at ì-.n    d   this  sis.nie   troi'-ent   is, 

the  pigmented  natural   finish,   achieved   h'   incorporât in' suitable  colours   in   the   above 

solution.    This  is  a suitable means  of providing a variety  of attractive colours, 

allowing the natural  grain  of the wood   to  show. 
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tn.     k recent  alternate means  of providing water repellancy  to preservative-treated 

wood   is a proprietary  process  in  the ¡'nited  Kin^om which  incorporates a water 

-•Proliant   in  e-in i ni Tier'   form   in  conventional   water-borne preservative  treatments. 

hi-   p.-»»en*iaUy   oould   rwture dimensional   charges and    -nedinf of   the wood   surfaces 

r.xn   --ed  di,rinr  > •'•*  to  alternóte vc'tin"   in1  dryinr. 

ho i.-e   )!'   <'a-tory   ''ai"i" -te.;   ! •; 11 '< m¿; '-opponents   l'i   t.hfi .icvelopiri-: i-onntries 

,,n   ,,»•  t,he ->;,*.   r-ioi-Hy   mrrr ir.in-- and   --.so-   1   techni aneo   for 00151   reduction and speeding 

.,„   .,,-  „ro,»,  ,r    »i„,P   Ui   - -t-:-   h-.-:-iru-  cro^o*.     ,r   low-oct   hour.inr   nro.ieets   in 

th0    ,;.p  of f-m.^  nul   tvpR   .if   fnotory-fabricated   roof   trusses. 

'   .     ' nine rniken  TK-'ai   '-i.inec ; or platen   specially  developed   for  use  in  cither  tropi- 

f-;l|   hardwood:-   or  softwoods   trusses  ran   be  made  at   a rate of un  to   '.'¡u per 8-hour day, 

coin- a snail   unskilled   labour  force with  only   one  skilled  operative. 

'1.     The  i.se   of   this   type   of   tn,:;:;   in   not   confined   to   i arfe  production   runs  of   any 

oo^le   tene   or  pitch  or  npan   of  truss,   due   to   the   rapio   and   ea:iy   ability   to  alter the 

a -j theref"  onablim« economic  production   runr.  of  as   little  as   ten   t runner,  of any  type, 

witV'   :-pu!   marearen   in   a;;   little  as   1"   ine remen tr,  no   to   1 (.'('•   ft   clear span^. 

; '.        he  '"et.al   connector:-   are   placed   on   each  rade   of   the   joint:-, and   in  hardwoods  a 

.,,.,,.., r0  ,,i-   ,;-,   f.o   f,k.   tonr.   ir.   required   to   ores,:;   the  connectors  hone.      It   should   be 

r, ,<.,. 1   » h . ;.   • r-er-on t !v   available  nonne'- torr;   can   only   be  applied   by   direct   hydraulic 

•'onr.p  lard woods;   -in   compared   with   the  oroeer.r,   of  rollini1; connectors 

w  i    h   h-'..-   .••e-''    fo'ific   rat ir. facto- •   with   r.oftwoodr. 

' '.       ena'.'-c   * ho  'ç;ber-'-   of   ; i-., •"••        -c -.f.      are   in   the  one plane   a tropical   hard- 

w,v> .   t»,,,.;-    ,r  ]•    roirer  r;c 1   and   17   ;      pi' -     .:;>    at  ?. metre  centrer, with  an  asbes- 

n' c orn.rate •   iron   roof,   they will   be  only 7o  cm   thick  and   hence  can   be  economical- 

ly   * nnc.por'ed   !" or considerable distance.     Fuer  a truss would  weif^h approximately 80  Kg 

ir« í   * "p,  e  eo'iir'   ic   rapid lv   handled. 

• '.       he 'ice   of   rich  co-.».arien * s  reduces on-site   losses   from various  causes,.and   a typical 

..-.- ,-e   r" >f 'm   ie  T'-'i'''   m    ¡nder one   hou". 

' ..        -,•   )f ".iprite vi.-te   r'ro-   iv.it)  Mills as  adhesives 
*     • * • - -*————————— 

\      mi. 1   oroce'-c,   '-M'b  will   ! e cerniere 1 a I i zed     in a  lar^e factory  in Finland,   has 

i   in :ec   <hin:>fl   v,a ot.•_*..„    :a"    •   r.lnhite  waste   residue  obtained   from  sulphite  puip 

>v. 1 r, •  m  o*. ! !>   r'o * >riec.      'be board   nrodueed   is  fully  resistent  to exterior weathering 

cuMtionr   «'Xi-tin,     in   eryclonin"  countries. 

, »,, 
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CHA PI KR  ("> 

Recommendations  marie  by   the Study Group 

16,    The Study  Group adopted   the  following  recommendations: 

I •       Addressed   to International   ^r^.an i sa t i on s : 

(a) The  Study Cren   recommended   that   ui-   includo  the manufacture of agricul- 

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

the  meeting  it.  will   hold   next year on   production  of  panel,   from  agricultural 

wan ter.  and   that   research   institutes  nrunoed   with   the   testin,: of  sneers  and 

bonding af-onts   for use as   raw materi al s.   in   those  boaros. 

(b) Regional   standardization  of housing components and   adequate quality  control 

of  raw materni   should  be  developed  by   the agencies  of   the bnitod   Nations 

System  dealin/' with  housing,   in   collaboration with   the  national   bodies  and 

industry, to  facilitate  the  acceptance  of  these products. 

(c) The  Study Grouo   recommended   that   the Initod   nations   and   its  specialised 

ap-encies  ^rant     fel 1 owsnips   to  production Managers,   and  derniers   to visit 

woodworking  industries utili/.inr  tronica!   snoops   m   developing muntnes, 

to  acquaint   themselves  with  modern  production  ami   marketinr  techniques. 

(d) A means  should   be  devised   for  the  collection  and  d ,ss canat ion  ,,f existing 

information  on   the  preservation   of tropical   tmber species   by  all   known 

methods. 

77. In  the  adoption   of  the   report,   the Study Croun   r<»contended   that  I-Nib" make   it 

available  to   the   following bodies   in   develoDin." <  Mint rie::, over and   above  its  norm! 

channels  of distribution:     Industrial   level npnient   corporations   and   danks,   national 

Housing Corporations, National   Sawmiller and  Timber  Products Manufacturers'   Associa- 

tions,  Forest   Products  and   Ruildinp Research  Institutes. 

nihe participants   from  h'rench  speaking countries  stressed   to I '.'I'  ^   th<-  necessity   Cor 

the distribution   of  the   report  and   the  papers presente!!   in   the   ''reneh   lan»-i.ar>-e. 

11. Addressed   to Governments  and  Public  Administrations   in   the    ovoloiuny countries: 

78. (a)     In  order to overcome  the    psychological    resistance   to   the  use of woou   m 

housing  the Croup   recommended   that   the   fol 1 owiriy measures   be   lu'cn: 

(i)       fernerstration units   extensively us, inr  lesser-known   species   should   be 

erected   and   furnished   and   displayed   in  hiyh -density   localities. 

(ii)     The use  of wood   in  prestile  projects  snould   be  promoted. 

(b)    Governments  should   be ur^ed   to     upiate  codes,  of practice  so as   to  allow 

the  maximum utilization of wood,   as has-   been  successfully  done   in   countries 

with  temperate  climates. 
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(c) "he  Study  Iroup   recorwrended thit   \dmin int. nt ion   ohoi.lc.   be  ur;-ed   to  amend 

their policies, particularly in  rennet   to  tenders,  derign   of  buildings, 

i.inpeotion  of   buildings  and their  '-«"porept:'., :;o  ar-   t      facilitate   the  uce 

of  timber. 

(ri)    lovernmentn  nhould  he  or.»ed   to CPV ite f/en T.orc   ittontir>n   to  the   training 

of  z;kil¡r>d  w>rkeri  and  wood   technician";   from  the deve! on in'» r';nmtrien  to 

operate  rucrencfui ly   the;;e  '-"«-H  proococing industrien, either through tech- 

nical   rtr.r if.taiT'e 'for e Tara pio   by  ''elegit ing experto   to   train   local   staff) 

or  through  Pel ] owchios. 

(e) "he  attention  ••"   ¡overnmentr,   wan  crawn   to   the   fact   that  surul usei-   of  gradua tec 

in   enfineerin"   inn   m   : -uencp  eriot   in  cone developing conn' rien, and it   was 

recommend"!:   that   endetvoorr   be -ode  to utilize  their  nHllo   in other de- 

veloping-  c-Hint rie:*. 

(f) •Jovernnent  hod i er.  should  crojurc   tint eìeotri  al   wirinr,  cookin" and  heating 

installations   m  wooden houc.es  are  carried   out   to safe  and   recognized 

r;t and arde. 

(g) (¡ovemmont  authorities and   tending ami   financin,- institutions  in developing 

countries   that   possess  wel 1- estab 1 isheo   ano   readily   nienti Tied  species 

should   'rive  '"irei'ol   studies   'nade   by  spécialisée   1 -it;oratorie!-,   to establish 

whether  '>»• ml,   preservation   is   required   for oa<!¡  ;;:ifi'ae  m   particular types 

o f 'o : • i -e». 

11 T.   'Vid rei--.-e '   to   Io-..   I, ri 11 i o ' s   io   ' ' •      (•".Q ,vi| ¡ig     -i.c¡t rie;; 

'!').     (a)     In   -ìvìnr   'o overcome   the psy   hol  • -1   ->',    re ¡stance to   the use  of wood   in 

housing  the f.tudy  óíroup  recommenced   that   the promotion  of well-planned  mass 

advert, ir, in;' should   be   conmino r  oriented, 

(b)    Manuf-'icturerò•   associations   should  devote more  attention  to  the diesemina- 

tion  of  technical   fowled re   on  available  species and  up-to-date design 

procedures. 

{<'}   Manufacturers'   associations   '»f* wooden houses and   their components  should   en- 

cure   that   electrical   wiring,   cooking and   installations  are  carried   out  to 

nafe   and   reco/mi 7,ed   standard-,. 

(d) The  une  of nobile pressure  nreservation   plante   should   be  considered   in  order 

to  overcome  the  dii'lV",l tien   of   transport  and   location  of wood preservation 

plants   that exist   in  developing countries. 

(e) loie  consideration should be   riven  to training of arti canti   to erect   timber- 

framed  honsen,   prior to embarking on   'arre-scale production  of such houses. 
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CHAPTER  7 

Organizational  matters 

80 •    Opening of the Keetin^ 

The meeting wan  opened by l.'r.   I.  H    \h<ì*-\   Pnu, 
y     r.   i.  ,!.   Ibdel-Rahman,   executive  director of i:iip,i,who 

made a statement  which has   been  reproduced  as \•»Y T   +    +u 
0.       n, '       u  efl  aR Anno*  I   to the  present  report. 
"1.     Election     of Officers 

Mr.   r.   -.   S.  Scorer,  Technical  superintendant of  TimBalen  litd.(  N;li ^ 

elected  ^hai^an;  ,r.  Hiehard  ,.  BlonquiBtf   ^.^  ^^   ^^ ^^    ^ 

Sciences   Laboratory,  Athen,   (Georgia).  IL   r, A.   was  elected   Vice-.hairman  ami 

r..r.  Venkata  H.  Conti,  Manama,, rJirector of AS^-HICKSON Ltd.,   Calcutta,   India was 
elected  Rapporteur. 

32.    Adoption  of the agenda 

The provisional  agenda issued  before  the  meeting was  adopted  and  is  reproduced  below: 

1. Opening of the meeting and adootion of  agenda 

2. Election of the chairman and   rapporteur 

3. ^resent  conditions  in developing countries 

4. Comparison of wood  and other building materials 

5. Possibilities for use of wood and wood   products for building in  tropical 
climates 

6. Wood preservation  for tropical  countries 

7. Production techniques for wooden  houses   and   their  component,: 

(a) Timber framed  construction  for tropical   climates; 

(b) Precut  wooden  houses  for tropical   climates; 

(c) Production of prefabricated  wooden   houses; 

(d) Production  of  joinery. 

8. Adoption  of the report 

83. However the Study Oroup  decided  to change its   title from  »Study fJroup on Produc- 

tion Technique,   in Wooden Houses Under Conditions   Prevailing  in developing Countries« 

to  «Study Group  on  Production  Techniques  for the Use     of Wood   in Housing l.n.ier f.'nndi- 

tionn Prevailing in developing Countries» as it  felt   that  it*  mandate  .nduded   A,n the 

increased  use of wood  in houses built  with  other building materia. 

84. Attendance 

Fourteen experts  from the following countries were   invited by  i:»ri; >   to participate  in 

the meeting:    Australia,  Brasil,  Czechoslovakia,   Finland,  France,  Ind.,   !,)r/ 

Kenya, Malaysia,   Netherlands   (Suriname),   Nigeria,   Philippinen,  Thailand,   and  the 

"nited States of America.     Fourteen observers from   the   following countries  alno 

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

Co ant, 
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and   the ! mtcd  r inf-nor;:  of '.Teat   Britain and  Morthern  Ireland.(r'he observer from  the 

'ivioT-.l   '•omibJic  ni   lorrany wan  alno delegated   by   the Huronean   -.on fen o rat ion  of 

•v.M'ivorkin-   rridustrie:, ),   The  Vood   and   Vrirul turc   T-'ani/.ation  and   the  International 

'*'•••• (.-    IILH».   \ ;*o n'* 7  air" o  '-olcfated   observer!-*. 

• <•   lit    •!"  partioiparit.:.   i¡:   re' TO 
1-r*od   in   Inner   II   to   this  Report. 

'. .opt io;,   if   the   renor' 

iriiT'  the  discussion,   war,  adopted by   the Study  Oroup at • i n ir" is   ••rennet: 

i" -    -l'i-iri - "ieet.ini* helo   on   '¿\   'lovemher 1 >(-,'• 

•• .     ! r-   '•.,<•  adoption  ->f  the  report   the  i.tudy  '¡roup  reconmenried   that  • NT'.' make  it 

., :i¡ mi«*   to  the   following ho--ies.   in  developing countries,over and  above  itn normal 

i  TI".!/   of distrihu t ion:     Tno ¡strili   ' evel op-.cnt   'orr.orations  .and   l!anks,  national 

,¡ ,    ,1M,     orporationr-,   Nitiònaì   :* av.-; ill er and   '"'ir.ber "roousts Manufacturers •   Associa- 

ti'iu:',   ''oro::t  '>'" u'''-  and   '-lildin" 'esearoh   In.*» ti tutor,. 

!*   ir  ron ni dc red   that   thin would  -raterial ly assist   in  the  ino rea ne of the  use  of 

w » .<;   in  ho.ü'inr and   that   thin,  process would   encourage  the  .rovennen*-*,,   industries, 

m;;t i « ;.tionn and   individual:;  oonoomed   in  pjttir;- the  recommendation.*   into effect. 

.<.     'h'i,'"' Was  aisO   re'rues tod   to  distribute   the   •' -v---.on' s   ISSIK>U   to  all   interested. 

•'   .        be   narti'-inantr-   fro-*,   -'reneh-speakin.-;  countries  stressed   to  '''J?'   +he  necessity 

Pir   i he  d ¡otribut.i'-,.   of   the   report   and   the  paper;*  presented, in  the  T,renoh 1 anhafte. 

ì   .     '..'"T-kin," papers  and   other documentary material  _x_j  xj 

\    -hnrk   list   of documents   issued   for this meetin,-*- i.    -riven  in Annex III.—' 

i / 
—A   limited number of copies of these documents are available and may be requested 

f»*on the UNIDO Industrial Documentation Centre,  P.O.B. 7071  1011 Vienna, Austria. 
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ANNEX     r 

Statement  by  the Executive  Ti rector 

1.      I  wert« like to «eicone ynil  to    ienna  to  t.hifî meeti„,. whlch has been convened 

by UNim  in collaboration with  ^    and   the  = ,  -entce  for Housing   Ruildin, and  Plannm, 
in New vork# 

?.       "hir.   is  the   firP.t   meetin, which '-,r~ has  arrant   ln  tne woo¡!   proce88Ín(,  lndugtries 

sector an,  we   ire happy   to welcome you here   today.     ;   am .re  so.e  of you have  already 

had   contact     with  : 'II'      in    me  'anaci tv   nr    -.„    „*u~~ ne    apacity  or   an   other,   i    the preparation of this 

meeting or  m   >ther .onne.tions, but   I   ta,e   it   that   „,„,, of you  may   be  havmr   your 

first   opportunity   to  see  : VIV and to rol labórate with   it.  Por both   croupe we welcome 

you   m   thin  occassion  and  we hope   that your stay   i„  Vienna will   be  pleasant  and 
fruitful. 

Ì.       •>.   tnir  occasion   I   wo,H   like,    a   few words,   to   tell you   that  . NITO  iB attempting to 

accomplie   it» -nin   tank    of nvm, unir*We   *o  the develóme 

counts   ln   tholr  fifiIrt   „r  ind.realization,     'bas   in  our obl€tCtive  ^  Glnce we 

are  a new  organisation, lena   than   < yearn   „Hi, and   Le,,   than <   yearn  here   in  Vienna, 

we are   try in, a variety   of methods   ind y„,r 7eeti„.. here   represent,   one  of the mean, 

by which  • -¡l'.'  iy.  HoPKin?  to   film   i-    »b ier-11 vee. 

1.        "he   trmrh   whi   h   iti   the  subject   of  your ^t.(Mln,.     nr-,,.,,»^      r  v ,    .. 1 ' J   r    "*•' ' in' i   procijf tion  D'   bouRin,»*, including 

the  util x^tion    >f  mailable   row raterial,, is   of bV,,r   i-np-rtam-e   to   i,h,  developing " 

countries       f course   it   will   not  be of  the   nam«  important   to  every  developing 

cou, try,   but  certainly   a  lar• number of   those  countries wi li      benefit   from whatever 

recommendations  or o> v.ervat ions      wr ; ^-,e  out   of  thin  meeting. 

5.       The   type of  recommendations  or   enervations we"expert   fron yo,   cert unly  will 

be  helpful   to r-;ibO  and   to   the  other ' nited   Nation*   mencie«  participating in  this 

meeting,   namely,   f-VP and   the IN  -entre   for  Housing   Huildinr and   Planning   and your 

final   conci ¡sions,   I   am  sur»,   can also be   addressed  not.   to  the 'nited   Nation«  agencies 

alone,   but   also  to   the  ievelorin* countries   themselves  since,   after ai!,   they   are  the 

primary   agents of action   and  we on  the >nlted   Nations  side,   in   the   family  of" agencies, 

would   only  be able   to  help  the  developing countries   inasmuch ar.   they   themselves  act  upon 

your  recommendations  and   follow-.,p. 

6.       The  ruidanoe which  will  insue from  your  recommendations, whetner of a technical 

form  or of an  economical        or administrative   for•,I  am  sure,   will   he  quite valuable 

to  the  developing countries.     c,rour part,   in  (NIL),  we Five  particular stress   to  the 

technical   and  engineering aspects  of the  subject,to  the   adaptation   of  technology  which 

is  Known   in   the  advanced   r-o: r.'nc-i   mrt    . -   i• „ *._•«. . )..n .rie.., ano    »o   how  -an   it   be  r.est   adapted   to  the conditions 

and  resources -available  in  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 countries and  can only be solved  there,   including the  situation of marketing 

and   the  small   production, and  of courne also   the priority that  the   subject  of wooden 

houses  would  rive-   In  I   said,   there will   certainly   be different   priorities  in  each 

cMi,ntry. 

7. >ir Tiothod   of action   -our   instrur<>nt   of  action-in  essential 1 v   the   technical 

•assistance   nro/'ranne.     We   hive  developed   in   the   last   ?  or   ', year:-   fairly   large 

oroi'rarnrrf«    )f   technical   assistance  and   1   aw   sure   that  your recommend at. i on',   here  could 

he   put   thr>irh   the  ¡ NT!  )  machinery  of  technical   assistance  usefully in   collaboration 

witn   the  developing countries. 

H.        In   the  technical   anni:;tance approach  an  well, as   in our  research and  studies we 

try   to  combine  thene  two, research and   technical   assistance, to have   nome  effective 

devel optent    i-i any   particular branch. 

>•        I   think   it   ir-,   too early  at   thin moment   to  anticipate not  only   the   recommendations 

which will   come out   of  the meeting in  one week,   but   also the  follow-up   that will   come 

ari  a   result   of your  recommendations. 

10. 1  would   like   to nay   that we  in I'NI1'^ will   ^ive  equal   attention   to  the  fol low-up an 

to what  happens during thin meeting.   We do not   consider these r.c tings   an  events  by 

thcnsol ves,   but,   only  an   the  startinr point   of  a  serie:-  of mea:..iros   i;:   collaboration  vith 

the  developing countries  within  our own  protrarrne of  research -md   r-.tudie:    and  within  our 

•>ro,-ramne  of  technics  assistance;   and  naturally,   in   tue  !"o l ¡ov-uo  wnioh  cones.,   I  hope 

there  will   be  continued   contact   am:  collaboration   with yu   in  one   fon-'   or        another. 

11. '"his,   is   the  general   remark   in which   1  would   like,   in  conclusion,   '-  welcome you 

again   here  arm   to   thank you   for accepting  the   invitatio"   if    ','!"     t.o   ».hi-;  meeting and 
a 

wish you''pleasant   stay  in   Vienna   and  -in  sure,   that   as  a result  of your 

work   and slu'-e     the  developing countries  will   be  interested   m your  recommenda- 

tions, ! NTTM will   follow up,in collaboration  with  other 1nited Nations  agencies con- 

cernen, the  outcome  of your work.     'hank you. 
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