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Introduction

.

1. A recommendationl/ adopted at the Internitionnl Syrpostiam on
Industrial Development held in Atheng in Novemver and December 1o
called upon UNIDO, in co-operation with the Food i Apricadture
Organization and other appropriate United intions todieay Lo =
nize a study group to evaluute the role of wood~briged products o
building materials under the apecific conditions previilinge in

developing countries.

2e Preparations for the study group, to be culied Jtady Group on
Production Techniques in Wooden Housee !'nder Conditions Previiling
in Developing Countries, were made by HUNIDO in collaboration with
FAO and the United Nations Jentre for Housing, l'uildirnys snd Flanning,
The terms of reference were the following:

(a) To analyse the existing practice in building *echniques
and to select the most appropriate methods fopr indus=-
trial production and construction of wooden houses in
developing countries;

(b) To present the role of wood in honsing ne compured with
other building materials nand to prepare recommendations
that will contribute to the increased ise of wood in
housing in developing countries. .

3, The Study Group met at the UNIDO Headquarters in Viennn from
17 to 21 November 1Y6), Mr, L. H. Abdel-Ranman, Executive Direstor
of UNIDO, opened the meeting with a gtatement which in att.ched to

this report as annex 2.

4. The Group elected as Chairman Mr. D. Do 8. Scorer, Technicnl
Superintendent of Timsales Ltd., Nairobi, Kenva, and as Vice-
Chairman, Mr, F'cio.rd ¥o Blomquist, Project lender, Housing Hesearch,
Forest Sciences ':horatory, Athens, tUeorgia, !I3f. Mr. Ve He Donti,
Managing Director of AJCU-HICKSON Ltd., Caleatta, Indin wis elected
Rapporteur. Mr, Antoine V. Ragsiii of UNIDO served s Techniril

Secretary.

1/ ID/CONF.1/59/Annex A/9, p.D.
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5, UNIDO invited fourteen experts to partioipate in the meeting.
They were from: Australia, Brazil, Czeohoslovakia, Finland, Franoce,
Ind1a, e Ivory Coast, Kenya, Malaysia, Nigeria, the Philippines
Surinam, Thailand and the United Stater. Fifteen observers from
the following countries also attended: Austria, Belgium, Canada,
the Federal Republic of Germany, Romania, Sweden and the United
Kingdom., The observer from the Federal Republic of Germany also
represented the European Confederation of Woodworking Industries.
Representatives of UNIDO and of the Food and Agriculture Organi-
gation and the International Atomic Energy Agency attended the
meetings. The list of partioipants is reproduced as annex 1 of
thie report,

6. A decision was taken by the Oroup to change its title from
Study Group on Production Techniques in Wooden Housee Under
Conditions Prevailing in Developing Countries to Stuly Group on
Production Techniques for the Use of Wocd in Housing Under Condi-
tions Prevailing in Developing Countries, This change reflected
the understanding of the Group that its mandate included also the
increased use of wood in houses built with other building materials,

7. The agenda included the following substantive items: -
Present conditions in developing countries
Comparison of wood and other building materials

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

Wood preservation for tropical countries

Production techniques for wooden houses and their
components!

(a) Timber-framed construction for tropical climates
(b) Precut wooden houses for tropical climates

(o) Production of prefabrioated wooden houses

(4) Production of joinery.

8. In adopting the report of the meeting, the Group recommended
that UNIDO make it available jnter alia to the following organisa-
tione in developing countries: industrial development oorporations
and banks, national housing corporations, nationsl sawmiller and

timber products manufacturers' assooiations, and forest products
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and building research institutes, with a view to inoreasing the
use of wood in housing and encouraging Governments, indusiries,
institutions and individuals oconcerned to help put into effect

the recommendations agreed upon, which are set out in Chapter 1
below, UNIDO was requont’d to distribute the doouments issued

for the meeting to all interested persons and organisations,

The participents from French-speaking oountiries stressed the
necessity of distridbuting French translations of the report and
the papers pressnted. (A list of documents issued for the meeting
is attached to this report as annex 3,8 )

e W ot A NS

e

2/ A linited nusber of copies are available upon request.







CHAPTER 1

9, The Study Oroup adopted the following recommendations:

A. International Organizationg
1., The manufacture of agricultural fibre cement boards,
gimilar to wood-wool boards, should bte included on
the agenda of the meeting to be held by UNIDO in 170
on the production of parels from agriciltural wasles,
and research institutes should proceel with the
testing of species and bonding agentr for use as raw

materials in these boards.

2. Regional standardization of housing components and
adequate quality corntrol of raw material should be
developed by the agencies of the United Nations sys-—

tem dealing with housing, 1n collaboration with the

rational bodies and industry, to facilitate the accep-

tance of these products.

3, The United Nations and its specialized agencies should
grant fellowships to production managers and designers
to visit woodworking industiries utilizing tropical spe=-

cies of wood in developed countries, to acquaint them-

gelves with modern production and marketing techniques.

4, A means should be devised for the collection a1d dis-
semination of existing information on the preservation

of tropical timber species by all known methods.

5, UNIDO should make this report available to the follow~
ing organizations in developing countries, over and

above ite '.omal channels of distribution: industrial




1.

2.

3.

4,

5¢
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development corporations and banks, national housing
corporations, national sawmiller and timber products
manufacturers' associations, forest products and build-
ing research institutes. The partioipants from French-
speaking countries stressed the necessity of distri-
buting French translaticns of the report and the papers
presented at the meeting.

In order to overcome the psychological resistance to
the use of wood in housing, the following measures
should be taken: (a) demonstraticn units, using
extensively lesser known species of wocd, should be
erected, furnished and displayed in high density local~
ities; (b) the use of wood in prestige projeots should
be promoted.

Governments should be urged to update codes of practice
g0 as to allow the maximum utilisation of wood, as has
been done sucoessfully in countries with temperate
climates.

Public administrations should be urged tc amend their
policies, particularly in respsot to tenders, design of
buildings, inspection of buildings and their components,
80 as to facilitate the use of timber.

Governments should be urged to devote more attention

to the training of skilled workers and wood technicians
from the developing countiries to opsrate wood process-
ing industries, sither through technioal assistanoce by
delegating experts to trein looal staff, or through
fellowships.

The attention of Governments should be drawn to the

fact that there is a surplus of graduates in engineering
and in socienee in some developing oountries and endea-
vours should be made to utilise their skills in other
developing countries.
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Government bodies should ensure that electrical wiring,
oooking and heating installations in wooden houees are
carried out according to the recognized standards.

Government authorities and lending and financing insti-
tutions in developing countries that possess well
established and readily identified species of wood
should have careful studies made by specialized labora-
tories to establish whether or not preservation is

required for sach speoie in partioular types of usage.

c. Industrislists in the Developing Couniries
In order to overcome the psychological resistance to

the use of wood in housing, the promotion of well
planned mass advertising should be oonsumer—-oriented.

Manufaoturers' asscoiations should devote more attention
%0 the dissemination of technical knowledge on availadble
species of wood and up-to-date design procedures.

Associations of manufacturers of wooden houses and their
oomponents should ensure that all slectrical wiring,
cooking and other electrical installations are carried
out scoording to the recognised standards.

The use of mobile pressure preservation plants should
be oonsidered in order to overcome the diffioulties of
transport and location of wood preservation plants that
exist in developing countries,

Due oonsideration should be given to treining of arti-
sens to erect timber-framed houses, prior to embarking
on large-scale production of such houses.
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CHAPTER 2
P SITUATION IN DEVELOPING COUNTRI

10, Participants familiar with oconditions in developing ocountries
spoke on the state of the housing industry in their country.

Africa

11. Although wooden houses built in the traditional methods do
exist in the developing couniries of Africa, those constructed by
industrial processes are as yet not common. In some of Africa's
developing countries, however, a good start has been made, Several
speakers explained -why there are major difficulties facing the
housing industry in Africa in spite of the quite favourable raw

material situation.

12, In Kenya, particularly, secondary hardwoods are now of less
importance because of the availability of plantations growing
gsoftwoods in inoreasing quantities. Good markets exist in Africa
for the use of wood-wool cement boards, and it was noted with
interest that a relatively economical process developed in Austria
produces similar panels based on wood chips and not on wood=wo00l,

13. The main problems retarding the acceptance of wooden houses
are:
(a) Traditional building materials (such as mud and bricks)

uged in rural areas are still acceptable and are
competing with wood.

(b) Consumer resistance to wooden houses exists under the
present oonditions in many developing oountries.

(o) Because of the heterogeneity of the African forests,
the diffioulties of using mixed and new species of wood
have not yet been solved. Although oonsiderable work
has been done, there still remains much to be done on
marketing the lesser known species locally and for
export, and gaining their acoeptance in housing.
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(d) The introduction of lesser known species of wood is
hindered by the fact that in some countries the fees and
royalties levied by the government forestry authorities
is uniform regardless of the market value of the species.,

(e) Because of the lack of standards and codes of practice
and the use of mixed species of wood, it is necessary
to use higher safety factors in design than those
required for better known species covered by the
current standards.

(f) 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 weakening.

(g) The fact that in some countries sawnwood is produced in
many small inefficient mills has tended to increase
prices, even though the timber thus produced is often
badly cut ard poorly graded.

(h) Qualified labour is usually available only in the large
urban centies,

South Americs

14. In spite of an exceptionally serious housing shortage in
South Amerioa, and the vast wood resources of fhe subcontinent,
the acceptance of wooden houses is marginal. In addition to most
of the diffioulties enumerated under Africa atove, other problems
ares

(a) Poor construction methods used in building wooden houses
have resulted in premature deterioration which has
oreated a severe consumer resistance. Furthermore in
many South American couniries wooden houses were at no
time acoepted by the indigenous population.

(bv) In most tropical areas endowed with foresis, the primary
wood processing industry is perhaps not suffioiently
developed to ensure the suitability of their produocts
in wooden houses.

Soush East Asie

15, In Malaysia, the Philippines and Singapore, houses utilizing
oonsiderable quantities of wood have a far larger market than in
the two regions mentioned above. This ocan be attributed to:

(a) The ready adoption of modern house-building technologyj

(b) Appre~iztion by the authorities that housing finanoe
must be 1 .,ovided on an economic basis to the prospectire
occupier;
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(o) The acceptance of wood for houses in these areas
beocause it is available at economic prices and because
the indigenous species are known to have natural resis-
tance to fungus and inseot attacks;

(a) Optimum design practice that has led to the availability
of adequate finanoce.
16. Many of the problems in Afrioca and South Amerios enumerated
above apply also to other developing countries in South Bast Asia.
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17. The Study Group took note of the paper prepared by the United
Nations Centre for Housing, Building and Planning on Technical and
Economic Comparisons between Wood and Other Building Materials
Commonly Used in Tropioal Regions (1D/Wa.49/3).

18. The Study Oroup disoussed the position of wood compared with
other building materials, and considered in detail two products
related to wood, namely bamboos and wood-wool board.

19. It was pointed out that in certain regions and for certain
uses, especially in rural housing, bamboo is commonly acocepted by
house owners. However, its use is limited because a satisfactory
method for joining it without undue loss in strength at the joint
has not yet been devised for industrial production, and beoause

not all species of bamboo can be,treated satisfaotorily against
insect attaok. Several research institutes have worked on the
utilisation of bamboos and information on this subject is available;
the work of ECAFE and the United Nations Regional Housing Centre in
Bandung and in New Delhi were mentioned, It was also pointed out
that ocertain species of bamboo are being used as reinforcements in
oonorete construotion.

20. Wood-wool boards are another material that the Group believed
merited further study because of their favourable qualities for
use in housing. It was pointed out that this material is not very
popular as yet, but that its intrinsio thermal and acoustic proper-
ties; its resistance tc fire, fungus and insect attacks; and its
relatively low cost make is suitable for use in conjunotion with

wood in low-cost housing.
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21, The Study Group recommends that UNIDO include the manufacture
of wood=-wool boards as an agenda item in the meeting it will hold
in 1970 on production of panels from agricultural wastes, and that
research institutes should proceed with the testing of species of

wood and bonding agents for use as raw materials in these boards.

22, Some participants recommended that the appropriate bodies in
the United Nations or related organizations should encourage and
support the establishment of an effective international office to
colleot, catalogue and distr"ibute information on housing research
and developments throughout the world. This office would also
oompile and make available a list of academic, industrial and
governmental institutions currently conducting research and devel-
opment in housing design and in building materials.




CHAPTER

UTILIZATION OF TROPICAL WOODS AND THEIR DERIVATIVES

23, The Study Oroup took note of the paper prepared by the Centre
Technique Forestier Tropical, Nogent-sur-Marne, Franoe, entitled
Possible Uses of Tropical Woods and their Derivatives for Building
Purposes in Developing Countries (ID/WG.49/4).

24, In discussing the techniocal oharacteristics of tropioal woods,
the general feeling was that in order to increase the utilization
of such wood the rational testing of lesser known species and
oomponents made from them must be actively pursued, especially on
the points pertaining to physical and mechanical properties, With
regard to the durability of wood, sapwood should not be regarded
as defective beoause of the possibilities of its use through
preservative treatment.

25, As the increased international demand for the popular species
of tropioal hardwoods is oreating a shortage of these speoies, it
was suggested that all species with similar properties be grouped
together and marketed for similar use. The results of testing
their suitability for machining, drying and assembly should be
taken into account when grouping these species. The utilisation
of wood-based panels, namely particle board made from hitherto
unutilised tropiocal woods, should be fully tested prior to their
use in buildings.

26. Prices of commercially accepted species of timber have
inoreased substantially owing to inoreased extraction costs
making it vitally essential to find a use for the lesser known
species. It was felt that the domestic use of these species in
construotion and furniture would help to increase their accepta~
bility on foreign markets. It was suggested that government




- 18 -

royalties and fees on these species should be lowered to facili-
tate their introduction. Furthermore, it was pointed out that
exports could be increased by developing domestic uses of the

lesser known species.

27, The present situation with respect to utilization of wood in
building and recommendations that would help to increase its use
were discussed at length., To overcome the pasyohologioal resistance
to the use of wood in housing, the Group recommended that:

(a) Promotion of well zanned mass advertising should be
consumer-oriented;

(b) Demonstration units using extensively lesser known
speoies of wood should be erected and furnished and
displayed in high density localities;

(c) The use of wood in prestige projecte should be promoted.

o8, Technical aspects of the use of tropical woods were discussed
and the following recommendations made:

(a) Governments should be urged to update codes of practioe
so as to allow the maximum utilization of wood as has
been done in countries with temperate climates.

(b) Regional standardization of housing components and
adequate quality oontrol of raw materials should be
developed by the agencies of the United Nations dealing
with housing, in collaboration with the national bodies
and industry, to facilitate the acoeptance of these
produots,

(¢) Manufacturers' assooiations should devote more attention
to the dissemination of teohnical knowledge on available
gpecies of wood and up-to-date design prooedures.

29, To increase the acoeptance of wood its aeasthetio aspects
should be aotively pursued., It was felt that in many instances
wooden houses were held in disfavour because the existing examples
were of poor design. The Study Group recommended that the United
Nations and its agenoies grant fellowships to production managers
and designers to visit woodworking industries utilizing tropiocal
species of wood in developed oountries to acquaint them with modern
produotion and marketing teohniques., The Group reoommended that
government administrations, large corporations and the like should

j/ A specific instance of a oampaign oriented to housewives was
pointed out,
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be urged to amend their policies particularly in reepect to tendersa,
design of buildings and inspection of buildings and their components,
g0 as to facilitate the use of timber. This would open the door

to mass production and thus enable timber to corpete with other

materials.

30, The Study Croup called attention to the fact that unleas the
same financial facilities are accorded to construction uging wood
extensively rather than the present conventional construction
methods, the use of wood in housing will be seriously curtailed,
To Governments and manufacturers the Oroup wished to stress the
importance of introducing industrial production methods with
adequate quality control and attendant economies of scale 8o as

to rationalize the price structure and bring about lower prices.

31, Governments should be urged to devote more attention to
providing training to produce skilled workers and wood technicians
from the developing countries who could then operate successfully
wood processing industries. Training ocould be provided through

technical assistance (foreign experts training local ataff) or

through granting fellowships for training abroad. Attention was
drawn to the fact that there are surpluses of graduates in engi~
neering and in science in some developing countries, and it was
reconmended that endeavours be made to utilise their skills.
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32, The Study Oroup took note of the paper prepared by \

Mr. V. R, Sonti of lalcutta, India, entitled Wood Preservation for
Tropical Climates (ID/WG.4 /B). Many aspects and methods for
preserving timber from biovl. ;;ical deterioration in all its forms

were discussed fully, Drawn from these discussions, the follcwing

important points emerged:

(a)

(®)

(o)

(a)

(o)

(1)

It was clear that the timber resources in developing
countries woild be largely wasted unless adequate
preservative techniques and facilities were made avail-
able for preserving :vn-.urable species,

It was noted that ma: ) tropical species which hitherto
have not been used could be utilized successfully in
construction work after a suitable preservation treat-
ment, Some tropical species actually in use are in
fact uneconomical because the sapwood is wasted, but
with suitable preservation the sapwood could be uti-
lized as well,

It was noted that i:. some developing countries little
work had been done to determine which tropical hardwood

species could be pressrved and by what method, ‘
It was further noted that in some daveloping countries
oonsiderable work had been done on the preservation of ’

tropical timbers but that such information was relatively
unknowm to otuer countries possessiig the same species.
Henoe a means for collecting and disseminating informa-
tion on the subject should be devised.

It was noted that in developing countries where board
products were manufaotured, their use in oconstruotion
oould be inoreased considerably if the products were

suitably preserved.

Fire-retarding prooesses for wood and its derivatives
are available but their use is not common because of

the high cost of the treatment in many developing
countries. In the opinion of the Study Group the fire
risk from timber in general was minimal. It was pointed
out by many participants that firee hardly ever ocour
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in wooden buildings if the buildings are equipped with

electrical installations that comply with adequate

safety regulations. The Study Group urged government

bodies and manufacturers' associations of wooden houses

and their components to ensure that electrical wiring,

cooking and heating installations are carried out
.cording 1o the recognized standards,

I¢ wae seen that with the use of non-durable species
of wood, oareful building and surface application and
reasonable protection under normal conditions could
snsure against deterioration, It was agreed that the
most reliable process for the preservation of non-
durable, permeable species and all sapwood, including
bamboo, was the vacuum/pressure method, using fixed
preservatives, It was noted that other non-fixed pre-
servatives might be cheaper, but that the matter of
ocost had to be considered over a period of time, rether
than upon the basis of initial cost,

It was noted that in developing countries preservation
whioh did not cover the full range of hazards in each
partioular country would ultimately tend to be costly
in remedial repairs.

Participants from developing countries, realizing that
diffioulties of transport and location of preservation
plants exiwt in their countries, recommended the use of
mobile pressure preservation plants to overcome these
difficulties,

Considering the durability and resistance to inseoct and
fungus attacks of many wood speocies found in developing
oountries, the Study Group recommended to government
authorities and to lending and financing institutions
that, where species are well established and readily
identified, a careful study should be made to establish
whether or not pressrvation is required for each specie

in particular types of usage.
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PRODUCTTION

33, The Study froup investigated production techniques for wooden
houses, T)rea paperrs were presented covering produsction aspects
of timber-franed dec:.gme for on-site construct.on, precutting
timber for w:oden houses, and faotory-built prefabricated wooden

1 vases +oing varionr ~-t.odss These papcrs werel Timber Framed
Construction ror Tropical Climates, prepared by Mr. R, F. Blomquist
of the Porest Sciences Laboratory, Athens, Georgia, USA (1D/wG.49/2)4
Precut Wooden Housee for Tropical Climates, prepared by Bruynseel
Suriname Houtmaatsohappij N.V., Paramarivo, Surinam (ID/WG.49/7)
and Prefabricated Wooden Houses prepared by Mr. Kei jo Tiusanen of
JyvkekylK, Finland (ID/WG.49/5).

34, The wide acceptance of on-site timber-framed oconstruction

in & number of developed countries was enphasised, The recent
work done by the United States Forest Servioce in the design of
low-cost wooden houses for rural populations wes drewn to the
attention of the p.rtioimtn.y The Study Oroup believed that
these designs incorporated useful ideas, some of which warrent
serious consideration by developing countries. The use of pole~-
framed and wood-pier construotion for wooden houses was nentioned
as being particularly suitable for hilly sites o8 it eliminated
the need for costly foundations, MNrther advantages of these
systems are that the elevation of houses facilitates regular inspeo~
tion of the under side of wood floors, thus localising at an early
stage any fungus or inseot attack. Purthersore, such oonstruction

4/ Summaries of these designs are available from the Division of
Information and Bducation, Forest Servioce, U.8, Department of
Agriculture, South Building, Washington, D.C. 20250, USA.
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engures good ventilation around the floor structure thus reducin:
acoumulation of moisture an! minimizing the poesibili . f accav,
Prom a cost consideration, the pole or post construction gives
larger usable area per plot, as the floor area of the lower level
can be used for storage, or in hot climates in lieu of a veranda,
with no inorease in the cost of the land or construction, while
at the same time the increage in height above the ground level
provides better air circulation through the living quarters.

35, Participants from African ocountries pointed out their need to
utilise fully small-dimengion timber for cladding and other non-
structural requirements in their designsj algo well fabricated
finger-jointed timber had been successfully introduced. It was
agreed that these steps should prove to be highly beneficial in
view of the general need for these countries to export prime-
quality long-length timber. In discussing the surface cladding
of the frame, it appeared that in many developing countries with
low labour costs thers is a tendency to use siding, sometimes
narrow tongue—and-groove, instead of wood-baged panels, for
economic reagons.

36, The Study Oroup recommended that due consideration should be
given to training artisans to erect timber-framed houses prior to
embarking on large-soale production of such houses. It was pointed
out that effective quality oontrol oan be achieved more efficiently
under fastory conditions than in on-site construction., Partioipants
believed that prefabrication is better suited to countries with a
large supply of unskilled labour and few skilled artisans even
though capital investment is required for factory equipment,

37. The Oroup wished to draw the attention of housing corporations
and government authorities to the faster erection time and quioker
cocupancy of wooden houses as oompared with oonorete block or other
aon-wood houses. It was recognised, however, that conorete blooks
have sconcmioc and other advantages in some developing countries.
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It was pointed out that prefabrication not only ensures a quicker
erection time but also reduces the possibility of damage due to

rain and other elements before the house is fully enclosed,

38, The Study Croup also investigated the relative merits of pre-
cutting timber in factories for assembly on the site. The rela-
tive advantage of this method over the typical timber framing
method on site is that it is possible to ensure greater precision
in fit under factory conditions with more mechanization and
adequately-trained manpower under qualified supervision. Precut-
ting allows preselection of species and grades of wood for each
specific structural use, reduces the amount of materials trans-
ported, and eliminates the waste that occurs when cutting is done
on the job., Precut lumber should be complemented by a supply to
the site of all other components such as preassembled doors, win-
dows, cabinetry and the specified hardware, so as to achieve the
maximum economy in the cost and time of erection. Proper packag-
ing of the precut elements and related materials is essential to
reduoe damage or loss by pilferage. Proper identification of each
component part by numbering with an accompanying manual is essen-
tial for effective erection of precut items, It must be borne in
mind in choosing the precutting method that skilled workers are
still necessary for the proper assembly of the components on the
site,

39 In considering the prefabrication of wooden houses, four types
wers identified, namely: in-plant production of modular panels
(such as 4 £t x 8 £t units), large-size panels (spanning a complete
wall) and a three-dimensional modular unit (comprising a fully
assembled section of the house), and lastly the foldable modular
system (basically the same as the previous one but with a collaps-
ible design).

40, The Study Group considered the design and production problems
pertaining to the modular panel system and felt that this system
is appliocable to conditions in many developing countries for the

following reasons:

(a) It ensures the maximum poesible flexibility in archi-
tectural design, while at the same time taking full
advantage of in-plant production, namely in respect to
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quality under well controlled conditions, making
possible the production of large ou puts with semi-
skilled workars,

(b) Handling of panels during shipping and assembiy is
relatively simple and does not require mechanization,

(¢) Panels damaged during transport and erection can be
replaced at lower cost wnd more sirply thuai cn lavger
prefabricated units,

(d) Modular panels can be stockeu ror prompt sale and
delivery; this is less practical with the other prefab-
ricated rystems envisaged,

(@) The production of modular panels reuiires iittle extru
investments over those needed for pr.outting,

Among the disadvantages of the modular panel syetan aic the prob-
leme caused by the presence of numerous joints that have to be
weatherproofed which increases the on-site labour coste. The
problems involved in laying electrical and plumbing installations
through all components must be borne in mind,

A1, The next system to be studied was the large-panel construotion
method, The advantages of this system are: less labour is re-
quired on site, and fewer jointe are involved than in the modular
panel syster, The Study Group believed, however, that the follow-
ing disadvantages make this system less applicable for many devel-
oping oountiries:

(a) This type of construction is not as feasible for pro-
duction, transport and erection under the conditions
prevailing in many developing countries.

(b) The great weight of these panels necessitates the use
of heavy moving and lifting equipment, both in the plant
and on site.

(c) Damage due to mishandling of panels ocould be more
frequent and would be more difficult and oostly to
repair,

42, The Study Oroup also considered the potentials of the three-
dimensional modular units and believed that under the present
conditions in developing countries thers are only very limited
applications for this system. The main reservations were with
respect to the unwieldiness of these units in delivery and
positioning on the site (except when used in large-scale urban
developments). The Oroup believed that this recently developed
prefabrication technology might be applicable in the future in
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developing countries. One participant pointed out the significant
merits of the folding type of three-dimensional modular construction
over the previous system: this method allows for complete factory
fabrication while facilitating the transport and handling problems

involved, and at the same time minimizing on-site erection.

43, The Study Group deliberated at length on the relative merits
of including in its report specific recommendations on the choice
of production techniques for the use of wood in houses in devel-
oping oountries, It came to the conclusion that, owing to the
many factors that must be considered before any industrialist or
prospective investor in this industry could make a decision on thia
subject, and the wide spectrum of conditions in the developing
countries themselves, it would abstain from making clear-cut
recommendations, while at the same time drawing the attention of
the readers of the report to the following important factors that
should be considered prior o taking any decision:

(a) Size of market for the products to be manufactured and
its loocationg

(v) Type of market, whether urban or ruralj

(o) Availability of raw materials in suitable species,
quality and specificationj

(d) Availability of sufficiently trained labour;
(e) Availability of transport facilities;

(f) Design requirements for the products to be manufactured,
bearing in mind that the actual design envisaged should
be acceptable to prospective utilizers and to finance
authorities;

(g) Soil conditions in the area where the products are to
be marketed:

(h) Climatic conditions of the region, as they affect desigm,
production and erectionj '

(1) Availability of equipment for production and facilities
for its adequate maintenancej

(j) Methods of marketing the product, inocluding promotional
aspects;

(k) The necessity of training staff in the required skill
prior to start of produotiony-

(1) Cost of materials, labour and overhead charges;

(m) Time required for completion related to urgency of
ocoupancy }
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(n) Capital available for the efficient operation of the
plant utilizing the process chose..

44. The Study Group also inclided in itr considerntion of produc-
tion techniques the manufacture of joinery elements, and noted
the study prepared by “esars. .J. Him and M. Koukal of Prague,
Czachoslovakia, entitled Production of Joinery for Tropical Coun=
tries (ID/WG.49/6). In reviewing these techniques, it was pointed
out that the plants producing joinery in developing countries were
utilizing techniques and equipment common throughout the world,
and common to other secondary wood-procexming industries such as
furniture. It was felt that this paper gave much infomation, in
a concise form, on production techniques and also included infore
mation on machinery used in the manufacture of joinery. 1t wae
sugrested that this paper be given serious study by all interested
in this topic in the developing countries.

45. The Oroup also discussed the need for visual and machine-
stress grading of timber and timber products and suggested that
developing countries give this subject extensive atudy as it was
felt that machine-stress grading would facilitate the use in
housing of more species of wood to their best advantage.

46. The need for quality control in the produotion of sawn timber
and for manufactured items was highlighted. It was believed that
much of the work would have to be done by trade associationsy
nevertheless it was considered essential that Govermentis be re-
quested to ensure the participation of all pertinent trade and
manufacturers' associations in order t, dreft standards that would
be enforceable, bearing in mind the present situation of the par-
tioular industry in the cowntry concerned, until such time as the
quality of products would allow the introduotion of IS0 standards.

47. In discussing the merits of various produotion techniques,

sany techniocal aspeots were reviewed. The Study Group wished to
drav the attention of industrialists in developing countries to

the following processes whioch were oonsidered in the disocussions
and whioch may not yet be well known in all countries.
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Dehumidification of timber

48, Seusoning of timber in many developing countries is frequently
a problem, particularly in respect to the high cost of conventional
geasoning kilne., It was strongly stressed that the possibilities
of reasoning timber by dehumidification should be investigated.

The equipment necesnary is not costly as chambers can be built
engily at a low cost, Furthermore, the process is simple to
operate. Timber, particularly softwoods, can be seasoned from
“Vout 7% per cent moist re content to 15 per cent moisture content
as rapidly as by convertional methods without indue degrading.

Fo e d

4)e PForced-air dryin: is used for pre-d:, ing timber, that is, to
bring the moisture content of green timber down to 25 to JO per ceat
moisture content before it is put into a high temperature kiln for
final kilning. A forced-air drying chamber consists of ten or more
72-inch fans, which are laid in the middle of the chamber. The
rotation of the fans is reversed every two hours for the eantire
duration of the pre-drying. Steam coils are aleo installed in

such a chamber but operate only at a very low teapsrature. The
heat helps to bring down the moisture content of the timder more
quiokly. The chambers for forced-air drying are made as big as
possible, up to 240 tons capacity (of SO oubic feet each) per
chamber, i.e. 340 oubic meters. The quality of wood pre-dried by .
forced-air drying is much better than that dried oonventiomally.
Puarthermore, forced-air drying lowers the time of seasoning of
timber., The method of stacking on bogies is just the same as for
high-temperature kilns and the same stacks can be moved to these
kilns. It has been found that the cost of installing foroed-air
drying chambers is not high when steam is availadle on site.

%0, For oountriss produoing plywood, beams with plywood weds and
sawnwood flanges can be produced either by nailing or by glueing.
The advantages of this beam compared with those made from solid
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timber are: exact measurements, no twisting or splittinys, eaxy
stress grading of the thin flanges and easy jointing., “hena e mp

oould be used as structural units,

51, "Stressed skin" panels in which plywood skina on one or toth
sides of the rib take care of the load-carrying and are tied to-
gether with solid or plywood beams. Such panels used for roofing
need only be supported by outside walls, thus enacling the quick

roofing of houses.

52, Butt-end joining of studs and fabrication of studs from boards
into patterns through stapling is being done successfully in one
country by stapling two 1 in x 4 in boards into one 7 in x 4 in
using staggered stud staples, Small-sise wood is being utilized
for posts in the same country by joining four 1 in x 1 in planks
together to form a 4 in x 4 in post. This constructed post is
acoepted by the local building authorities as being equivalent to

a solid 3 in x 3 in post, Attention was drawn to the usefulness

of sechaniocal lamination as an alternative to glue lamination under

oertain oircumstances.

53, Because of the prodblems indicated by some representatives of
developing countries concerning failures of conventional exterior
paints on wooden houses, the advantage of non-film-forming wood
finishes were discussed. These are now videly and effectively uged
in North Amerioa, primarily on exterior sottwood lumber and plywood
siding, weather board, or cladding. These finishes penstrate the
surface of the wood but do not form a film over the surface, hence
there is no prodblem of adhesion, or of oracking of films as is
oommonly encountered with conventional oil=base exterior paints.

A typical non-file-forwing finish is a water-repellent preservative,

Its components include paraffin wax as the water repellent, penta-
chlorophenol as the preservative, boiled linseed oil (which tends
to reduce acoumulation of the preservative on the surface), and
mineral spirits or other similar low-boiling petroleum hydro—
carbons as the solvent. This is brushed or sprayed easily, and
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can he renewed every year or two with little cost o~ effort, A
modification of thin simple treatment is the pigmunted natural
finish, achieved by incorporating suitable colours in the above
golution, This is a suitable means of providing a variety of

attractive colours, allowing the natural grain of the wood to show,

%4, An alternate means of providing water repellency to preservative-
treated wood is a proprietary process used in the United Kingdom

which incorporates a water repellent in emulsified form in conven-
tional water-borne preservative treatments, Potentially this proceess
could reduce dimensional changes and checking of the wood surfaces

exposed during use to alternate wetting and drying.

55, One of the most popular and useful building components that
helps to reduce costs and speeds up erection time in mass housing
projects or low-cost housing projects is the gang-nail type,
factory-fabricated roof truss. Using spiked metal oconnector plates.
specially developed for use in either tropical hardwoods or soft-
woods, these trusses can be made at a rate of up to 300 per eight-
hour day, employing a small, unskilled labour force with only one
skilled operative.

%6. The use of this type of truss is not confined to large produo-~
tion runs of any single type or pitch or span of truss. Because of
the rapidity and facility of altering the jig, economic production
runs of as little as ten trusses of any type with span increases of
as little as 1 inoh increments, up to 100 ft clear spans, are
poasible.

57. The metal connectors are placed on each side of the jointsj

in hardwoods a pressure of up to 60 tons is required to press the
connectors home. It should be noted that connectors presently
available can only be applied by direct hydraulic pressure into
dense hardwoods; as compared with the prooess of rolling connectors
onto joints, which has been found satisfaotory with softwoods.

58, Because the members of finished trusses are in one plane a
tropical hardwood truss of a lO-metre span and 17.5° pitoh for
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use at 2-metre centres with an asbestos or corrugated iron roof
is only 7.5 om thick and hence can be economically transported
for considerable distances., Such a truss weighs approximately
80 kg and hence can be handled easily. The use of these oomponents

reduces on-site losses from various causes, and a typical house

roof can be erected in less than one hour.

59, A Danish process which is expected to be commercialized in a
large factory in Finland bonds chipped waste-wood with a sulphite
waste residue obtained from sulphite pulp cooking in pulp factories,
The board produced is fully resistant to exterior weathering condi-
tions existing in developing countries,
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Annex .

COATEMENT 3V Mh, Lo e aSORL=RAGIAN,
EXEC': [VE NMIRECICR OF UNWiDU

This meeting is ~onvened ty !'NID0 in collatoration witr D

and the !lnited Nationas “entre for Ho wsing, Puildiug and Planniug

in New York. It is the first meeting to re arranged ty CNIDOY on

the subject of wood proceesing industries.

Some of you have had previous sontact with TUITTVY in one

capacity or nnother, in the preparation of tris mueting or in
other sonnexiong, but [ take it that =-me of you muy te having

your firet opportunity to see INTDO and to collatorate with it,

On thig occasion 1 would like, in & few words, *'9 tell you
that !NIDO is attempting to accomplish its main task of piving
assistance to the developing countries in tneir field of indus-
trialization. This is our objective and cince we Are au new

organization, leas thnn three years old, and less than two years

here in Vienna, we are trying a variety of methods and your meeting
here represents nne of the means by whicn UNTDO is seeking to fultild

its objectives.

The production of housing, including the utilization of
available raw materials, is of basic importance to the developing
countries, Of course it will not he of the same {mportwnce to
every developing country, but certainly a large number of those
countries will benefit from whatever recommendations or nbhaervis

tions will come out of this meeting.

The type of recommendations or observations we expect from
you certainly will be helpful to IUNIDO and to the other !'mited
Nations agencies participating in this meeting, namely, FAO and
the United Nations Centre for Housing, Building and Planning, and
your final conclusions, [ am sure, can also be addressed not to
the United Nations agencies alone, but also to the developing
countries themselves since, after all, they are the primary agents
of action and we on the United Nations side, in the family of

agencies, would only be able to help the developing countries
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inasmuch as they themselves act upon your recommendations and

follow-up.,

The guidance that will issue from your recommendations,
whether of a technical nature or of an economical or administrative
nature will be quite valuable to the developing countries. For
our part, in UNIDO, we give particular stress to the technical and
engineering aspects of the subject, to the adaptation of teohnology
whioh is known in the advanced countries, and to how it can be best
adapted to the conditions and resouroes available in the developing
countries, In addition to the adaptation of transfer of technology,
there will be problems that exist only in the developing countries
and oan only be solved there, including the situation of marketing
and small production, and of course also the priority that the
subject of wooden houses would have. As I said, there will
certainly be different priorities in each country,

Our method of action - our instrument of action - is essentially
the technical assistance programme. We have developed in the last
two or three years fairly large programmes of technioal assistance
and I am sure that your recommendations here could be put through
the UNIDO machinery of teohnical assistance usefully in collabora-
tion with the developing countries., In the technical assistance
approach as well as in our research and studies we try to oombine
these two, research and technical assistance, to have some effective

development in any particular branch,

It is toc early at this moment to antioipate the recommenda-
tions to come out of this meeting in one week or the follow-up that
will come as a result of your recommendations. I oan only say that
we in UNIDO will give equal attenticn to the follow-up and tc what
happens during this meeting. We do not consider these meetings as
events in themselves, but only as the starting point of a aseries of
measures in ocllabecration with the developing countries within our
own programme of research and studies and within our programme of
technical assistance. Naturally, in the follow-up work I hope

there will be continued contact and collaboration with ycu in one

form or another.
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