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INTRODUCTION,-

The consultant was invited by the Ministry of Agriculture cf
Ecuador to spend a fourteen day pericd in the country with the
ocbjective tou review the present situation of the Wcod Wcrking
Industry, in particular related to its main problem areas and tc
indicate which strategy should be developed to imprcve the
present research and training facilities in the ccuntry :cg¢
arrive at a research unit with qualified perscnnel and adequace
equipment to assist the Ministry in solving its problems through
extension services and basic and particularly applied research,

The report covers the forest resources available to the industry,
a description of the primary and seccndary wood industries and
their main problem areas, research and training facilities
available in the eocuntry, the promction and marketing unit and
its objectives (AIMA) and includes the reccmmendaticns hew tc
reach the level c¢f expertise and research facilities needed to
arrive at the primary gcal, i.e. the imprcvement cf qualicy cf
the industry’s final prcducts aiming at the expert market,

The ccnsultancy was financed by INFORDE a prcject as part of the
USAID Prcgram in Ecuadcr,

T THE FOREST RESOURCE

Acccrding tc a repcrt of the Interamerican Develcpment 3ank
(1962), Ecuadcr had at thac time apprcximately 15,623,000
hectares covered with forests, i.e 58 percent cf the
national territcry, and additicnally about 2 millicn
hectares c¢f umprcductive land, which eventually cculd bhe
used fer refcrestaticn,

Of the total area covered with fcrest, apprcximately 30%,
is lccated in mcuntaincus regions and is protecticn fcres:
not te be explcted, The rest (70%) ccnsisting cf mixed
tropical forests, is situated in "el Litcral" (20%) and "el
Oriente"” {(50%), These forests have been selected tc supply
the raw material fcr the wood wcerking industry,

Except for its natural fcrests the ccuntry has FEW refcres-

ted areas, Till 1981 these areas ccnsisted <f $3.5090
hectares cf which 5,700 heciares at the eccast and 57,300
hectares in the sierra, The principal species used in
refcrestation in the e¢castal regicn are laurel {Ccrdia
allicdcra), Cedrc (Cedrela sp), bcth with an annual

increment cf 9m3/ha, teca {(Tectcna grandis) with an inere-
ment cf 12 mj/ha; and in the Sierra principally pine {(Pinus
radiata) with an inerement cf 13.1 m3/ha and eucalyp:
(Eucalyptus zlcbulus) {annual increment 27,2m3/ha), These
yields have been estimated cn a 15 year basis,
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2,

and:

2+ 1,

Although the natural forests have hundreds cf diffe:
timber species, of whieh close to two hundred have b
compiled in a publicaticn af the Centro de Capacitaeid
Investigacidn Forestal™ 8iving indications of th
probable applicaticns, it is interesting tc ncte that
raw material base of the wcod werking industry in
country is sc small, Qut of the heavy, medium and 11
hardwocods only a tctal of fcurteen (14) are actually be
used for the different end products, S¢ far it has
been possible tg obtain reliable data ccncerning the sup
potential of these fourteen Species, however, the availa
resources of two Species, in casu laurel and cedro, seem
be rapidly depleted, Today the Supply cf laurel tim
ccmes almcst entirely frcm young plantation grcwn st
Or secondary fcrests having a great variatiagn in quali:
2 high bercentage of juvenile weod, large sapwced layer ;
small heartwood diameter, while the available cedrc vgly
in "el Orienten" has decreased considerably because
éxport cf prime sawn lumber to Venezuela,

PRESENT SITUATION 1IN THE WOOD WORKING INDUSTRIES AND TH:

MAIN PROBLEM AREAS.

The wcod werking industry in Ecuadcr ccnsists crf:

2+1, Primary industries
2e¢l¢l, Sawmiils
2.1.2, Veneer and Plyweced mills
2+1.3, Particlebcard plants
2+1¢4, Preservaticn plants

292, Secondary (down stream) Wwcoed industries
2+2¢1, Constructicn
2v2.2, Furniture-cabine:
2¢2,3. Flcoring-wall Planelling (mculdings)
2.244, Dcors and decr frames

Primary industries

2el.1, Sawmills

The ecuntiry has hundreds cf small sawmills ¢f ==
circular saw type.

The primitive circular saw type mill has bee
reccgnized since lcng as the mcst wasteful j
¢converting lcgs intc saWwn Jumber, The pcg
qQuality c¢cf prcducticn can be traced :tc¢c th
bucyant but undevelcpped state cf the dcmes:i
lumber market, Under these ecnditicns, th
producer is able tc dispcse ¢f the lcowes: qualic
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241,2,

productione Cutting is for volume rather than for
Brade, Ever worse than civcular saws is the
practice in Ecuador to convert lcgs into lumber
Wwith portable motorchain saws., The sawmill
industry is lacking any contrcl; standardizaticn
of dimensions is almost non~-existent, nct tc
mention the complete lack of quality grading, The
result is that the consumer ends up with a raw
material with great differences in quality being
reflected in the quality of his final product as
observed in several furniture plants, This seenms
tec be of no consequence for the lcecal market,
however, the grading of raw material used fecr
products tc be exported is far more critical and
if the sawmill situation can ncr be changed within
a foreseeable future the secondary industry has tc
do its cwn quality grading before the raw material
enters the factory.

The pocor situation in the sawmill industry alsc
has its direct influence in tne ccnatructicn
sector, since this sector depends on the availabi-
lity of pre-dimensicned and graded lumber,

Veneer and Plywccd mills

Contrary tc the situaticn in the sawmill secctcr
the veneer and plywced industry may be ccnsidered
tc the advanced in applied tecnnclcgy; i.e,
equipment, rlant lay-cut, internal prcduct flecw,
and quality ecntrcl, Average yield c¢f raw
material input is abcut 50%, The indus:iry dces
nct seem to have a residue prcblem, Ccres are
cut for blcckbcard manufacture, End-lcg trim-
mings, waste from log rcund up in the lathe,
clipper waste, plywood trimmings and sander dus:
are used as bciler fuel to prcduce steam fer lcg
heating vats, veneer dryers and hct-presses,

As observed, quality ccntrcl of the finished
product is rigorcus, especially cf plyWccd fzr
expert. The Ecuadcrean plywccd industry can cnly
ccmpete on the wecrld market :thrcugh the delivery
of a better quality product, Luekily freign:
charjzes have been lowered recently making plywced
and other wocd products more ccmpetitive ¢cn the
internaticnal umarkect,

In fact, this wood industry sectcr has few
technical problems except may be fcr thcese
related to glues, The naticnally manufac:zured
urea-formaldehyde glue seems tg vary in quali:ty
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l.e resin solid content, initial glue viscosit

and pot 1life. it _would be advisable that tt
tpdustry pavs more attention to glue bond qualit
gontrol, Regular gontrol of glue and plvwood g1y

bond-quality can be part of the service given t
the forest Products Laboratorv. Another factc

that should be looked into is the rough finish ¢
decorative panels having fancy wood venee

overlays. Furniture manufacturers complal
about the roughness (fuzziness) of veneer surfa

ges. The _industry could solve this problem b
using finer grits in their sanders.

Particleboard plants

The particleboard industry 18 rather new 1
Ecuador. Established with the objective not onl
to supply the local market but also to export
considerable portion of its production to th
Pacto Andino countries, presertly has only th
local market as outlet since the export marke
was closed due to protective measures taken b
the importing countries. Reason why plants hav
been closed down and others produce far belo
installed capacity.

Arising technical problems in this sector ar
Solved by the industry itself and the sector ha.
the great advantage of a uniform raw materia.
supply consisting of pine and eucalypt wood fror
plantations, modern equipment and rigorous qualitg
control of the final product in their own labora-
tories. .

Preservation plants

This sector is primarily involved in the preservae
tion of electricity poles of eucalipt, pine anc
teak with CCA as preservative. For their quality
control on retention (salt concentration in the
wood) they are dependent on facilities in the
USA and monthly samples are sent to this country
since no entity in Ecuador seems to bSe able t

offer this service to the industry at present. A
research unit as proposed later in this reporq
should be able to take over this service.



242

Secondary (down~stream) wood industries

2:241,

2.2.2!

Constructicn

The integral study of woocd for the use in ccns-
truction was part of "Logs Proyectos Andincs de
Desarrolle Tecnoldgico en el Area de los Recursos
Forestales Tropicales que ejecuta la Junta del
Acuerdo de Cartagena", In Ecuador 20 differentc
Species were tested on their suitability fecr
construction compcnents, The study invelved the
determination of general wood characteristiecs,
their physical and mechanical properties, the
development of span tables, preservaticn needs,
ete, ete,, till the application cf these wocds in
the actual construecticn cf demcnstraticn hcuses,
So far the impact of this study is not visible in
Ecuador, Possible explanations fcr the stagnaticn
cf further development in the applicaticn <cf
these wcods and wcod in Zeneral in ccnstructicn
may be: a) that architects, ecivil engineers, and
constructors are not familiar with wcgd as a
building material, b) that the lowesc inccme
greup cf the populaticn is averse tc wccden
hcuses, ¢) the lumber market can nct furnisn
dimensicned and Zraded ccnstructicn timber, ¢)
lack of standardizaticn in size c¢f beams, rafcers,
studs, windcw and dcor frames,

Again the lack cf develcpment in this secctcr
Pcin=s toc the pocr sawmill industry,

. Furniture-cabinet industry

This industry is Quantitvatively, although nct:
always qQualitatively, the largest sectcer cf the
seccndary wcod working industry in Ecuadcr,
ranging in size from wcrkshops to small factcries.
The sectcr has tc be divided inte twg segments,
i.e:

a) factcries manufacturing mcdular furniture
using mainly particlebcard as cCre material wizth
vinyl, formica, impregnated paper cr deccratzive
veneer overlays, This segment manufactures
primarily cffice furniture frem partiticns,
filing cabinets, bureaus, conference tables tc
chairs, while others prcduce kitchen and bathrcca
cabinets, This segment has few problems relaczed
tc producticn and manufacturing while the techni-
ques are pretty straight fecrward and unccemplica-
ted. Probably the cnly need of assistance is in
designing, althcugh several manufactueres visited
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3.

2'2'3.

produce furniture according te international
accepted modern styles,

b) Wworkshops and small facteries manufacturi
sclid wocden furniture of cembinations of deccr
tive plywood with sclid wood, This industry h
a lot of problems frcm 30lid wocd dryingﬁi
related dimensional stability, through machini
(tocl maintenance) and finivaing, The sheps/fa
tories are small, lack adejuate Space for go
plant lay-ocut, sometimes lack the necessa
machinery toc automate to a minimum their machini
Operations and even dg¢ nct separate their maeh
ning (sanding) ocperations from their firn:
finishing, Because this segment wants to becc!
export criented it is one cf_ the secondary We
using industries requiring technical assistan
inmediately in all the aspects ¢f cabinet making

Flooring, wall panelling (mculdings)

Many of the problems mentioned under 2,2,2 b ar
valid fcr floering (parquet, strip) and panelling
the more difficult part is to cotain unifer
quality sawn lumber, Besides this preblern
drying, machining =2nd finishing are the mai
prcblem areas,

Dcors and frames

So0lid wooden dcers are 3 luxury item whieh ha
cutlets cn natienal and internaticnal markecs
The national market today still accepts dogr
with defects, such as the use of different specie
in cne item, borer holesa, ceclor variations, etc,
however, an export market is far mcre stringent ¢
quality than the present home markez, An
manufacturer wanting tc expert sclid wceden decr
should take intc ccensideraticn the meistur
content cf the wocd, the dimensicnal stabilicy ¢
the w~od (since frcnt docrs ¢cr cne side ar
€Xpcse. to the weather cutside and either air-ccn
diticning or central-heating inside), perfec
grading, machining and finishing <¢f the fina
precducet,

PRODUCT PROMOTION AND MARKETING

Promecticn and marketing of any kind cf prcduct precbably i
the mcst impertant link between the manufacturer and th

ccensumerpr,

A product can be of Prime quality, hewever

without prcmecticn and marketing it is due te fail 1n th
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4,

market place., Ecuador has the great advantage in having an
agressive, qualified bedy for prometien and marketing ¢f
Wood products in AIMA (Ascciacion de Industriales Madere-
ros)s. The asscciation is a private non-profit organization.
Its main obJjective i3 to promote the development ¢f the
wood industry in the country, especially in relaticn tc

- developing and maintaining forest resources through refcres-

tation, industrializatioen of the weod using industry and
the promoticn of wood products, Ameng the many gcals ¢f
the assdociation there is sne related directly te the
objectives of this mission i.e., the inveastigaticn ¢f
diverse technoligical problems affecting the industry and
the improvement of product quality threugh technical
assistance, however, for this the asscciation has to depend
on a third party,

TECHNOLOGY RESEARCH AND TRANSFER

After the foregecing discussion ¢n the forest resgurce, the
compcesition of the industry and the proeblem areas in each
sector it is eclear that this industry needs a researchn uni-:
to soclve inmediate and lcng term prcblems, Althcugn
research and training facilities exist in Ecuader i,e the
Forest Products Laberatcry of the Ministry of Agricul:zure
in Conccotc and the Forestry Department of the Naticnaa.l
University in Le¢ja, the first entity has little direc:
contact with industry and is n¢t aware of the prodblezs in
this secter while the latter educates ferest engineers wi:tn
a general thecretical background in wood technelegy and
utilizaticn but has no direct link with the weced WwirxKking
industry,

Tc have an idea how a Forest Prcducts Research unit shculid
function and what the responsibilities cf a universicty as
the one in Loja should be tc assist in the development and
imprevement of the weed working industry, which, excep: fsar
supplying the 1lceal market, shculd be export eriented, scze
background infc¢rmaticon is needed,

Problem oriented reseach in a Fceres: Precducts Labgrazery

This kind of research is directly related ¢ s¢lving
problems in industry and trade (claims), Highest pricsricy
should be given tc prcecblem areas, because in many cases
they cause severe financial lcsses and might even cause ihe
loss of the the market for the exported product, This may
be illustrated by the following example:



4.3,

A major deterrenrt to furaniture export to the USA and Euro
is the fact that temperature and humidity conaitions in ¢t
receliving countries are different from the ones in t
manufacturing countries. Differences 4in conditions crea
changes in the moisture conteat of the wood within ¢t
product. Results can be disastrous. Often times t]
consultant has observed severe splitting and warping

wooden furniture in the importing countries. A major poi
here 18 that much money 13 being lost by the manufacture;
in the exporting countries because the product failed .
the market. Such loss could and should be avoided by doir
the test work in the exporting country. A Forest Produc!

e

Lkaboratorv should be equipped vith conditionine chambers .

—

ghich differant climatic gonditions can be simulated to te:

e

the reactions apnd dimensional chanzes of furniture iter
wader these conditions,

This type of testing 1is strongly recommended and should t
part of a furniture export program if not a prerequisite.

A Forest Product Laboratory, valuable to industry mus
have the expertise and equipment to solve problems, such
in lumber drying, machining, tool maintenance, finishing
ete. as quickly as possible,.

Baglc resgearch in a Forest froducts Laboratorv

Basic research in the pure sense, 1implies the g8aining o
fundamental knowledge about wood and its properties. Suc
activities usually include the determination of general an
anatomical features and characteristics, physlical an
mechanical properties, drying behavior, preservation an
machining properties, This kind of research 13 valuable ¢
arrive at the classification of specles 1in end-use catego
ries. At least 120 new specles have been tested in Ecuado
and as mentioned earlier in this report the raw materia
base of the wood industry is very small ani this type o
research results will assist in widening this base
However, research should not stop there. It is the consul.
tant “s experlence that too many basiec research data,
although extrewely valuable, end up in drawers, becaus
they are of little practical importance to industry.

Product orientaq [23227ch in the Foregt 2~odiyct s Laboratory

Therefore, the next step should be 2a follow-up or produc!
oriented research program. A certain iznorance exists ci
the part of the technological research laboratories concer|
ning the requirements for tpecific end uses and especilallj
this information is of particular interest to the manufactu
rer. They expect the selection of a wood species for q
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specific end use not tc be based solely c¢n its technological
quality, but alse on very special requirements which are
cften of equal or even more significance for the acceptance
of a wooed than the basic information offered by the labora-
tory. This may be illustrated by twe examples:

ae Windows, window frames, de¢ors and cladding in direc:
centact with ocutside weather conditionas, The criteria for
these applications can be divided inte three categsaries:
iee a) general wgod characteristies: natural durability ¢f
heartwooa, weight over volume, directigon cf grain, reacticn
woed and shrinkage; b) tendency to exudate resins, gums and
latex, tendency tc ccrrode metals, discocloraticn of weod in
contact with metals, dicoleration of adjacent materials
thirough leaching of colcred entractives in the wocd; and e¢)
velgcity of drying, tendency of the woeecd tc check and warp,
machining behavisr, especially in planing with mzdern tocls
and equipment, dulling effect on planer knives and nailing
properties, In the internaticgnal trade, maximum desirable
and minimum tclerable levels have been establisned fer each
characteristic in thne three categeries,

be Furniture

In this Secondary wscd processing sectcr in Ecuadger tne
demand f<r more infermaticn is strcngly fel:, Research in
the labcratery shculd aia at the mcre applied, crienced
type, which 1is scsrely needed, The criteria fer furnizure
depend primarily en fashicn trends, Design, weed colzr and
figure demands change c¢ver the years, hcwever, except for
eclor and appearance the basiec criteria determining t:the
suitability gf a wssad specles fgr furniture, particularly
for sclid wrcden furniture, are basically the same as in :tnhe
past and.ccamprise machining {(sawing, planing, turning,
recuting, ‘mertizing and sanding), silica and extractive
content, glueability, mechanical fastener hclding abilities,
wdcd bleaching and wocd finishing,

In the ccntext ¢ this repert it is valuable t¢ mentisn
what kind ¢f wced U,S, furniture manufacturers le¢gk for and
what their praoperty preferences are and might be helpful =2
Ecuadcrean manufacturers when lccking fer suitable Species
for expcrt furniture, These preferences include: medium
density (0.55-0.,65), light even c-lor (yellzwisn 2 brswn)
and cpen grain {ccarase texture), The characteristic ¢f cpen
grain allcws fillers of different czlers to be used in the
finishing scheme, thus 2llowing the natural grain ts be
accented, The majer reascn why light cclored wogds are
preferred is because ¢f flexibility in finishing. If red
colored woods are used scme are bdleached rirst 2 a whi-:e
ecler, then the pigmented, and dye colcrants are added
during the finishing process,

11
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Bele.of Nationgl Universitv of loia 4n Wood Lroduc
lap\r e_l-pgmp “ £

Students in the Forestry School of the University of Lo,
with interest in the field of Wcod Technology and Utiliz:
tion should have a choice of thesis subjects either relate
to problem areas (e.g. dimensional stability of wood) or ¢t
development of new products (e.g. glueas based on natura
renewable resources). As much as possible the practica
part of their thesis work should be done in the industr
directly connected to theip research and industry shoul
eventually assist through financial support and the suppl
of materials needed during the period the student needs ¢t
complete his thesis.

Present situation 4n the Foraest Eroducts Laboratorv 1
Cconocotao -

4.5.1. Geperal observatjong

The Forest Froduects Laboratory in Conocot
(Centro de Capacitacidn e Investigacidn Forestal
falls under the jurisdiction of the Ministry o
Agricultre. Its staff consists of agricultura
engineers, licenciados, and peritos forestale.
(total 6). The equipment of the unit, in genera
terms, consists of instruments and equipment ¢t
carry out research in the field of anaccamy, wWool
patholscgy and entomology, determination o.
physical and mechanical properties, preservatio:
properties, drying behavior of wood and machining
properties. Except for the structural engineering
division, and the wood machining division, whiet
are the best developed and installed sectors of
the laboratory, research sofar has been restrictec
to pure basic research.

The results are a considerable number of publica
tions on basic data of a large number of non--
commercial species of Ecuador and there and then,
except for the more advanced research on moderr
structures (housing, bridges), the research has
stopped. These publications on basie data hav
never reached industry and their impact on fores
products development has been practically nil fo:
the reasons mentioned under sub. 4.2,

Furthermore, the unit’s personnel has no contac

with industrvy and its problems and for thi
reason is isolated.

12



be5.2.

Except for the malfunctioning of equipment in
sevaearal areas i.e, drying (drykilans ocut or
order), mechanical testing (Instron Universal
Testing Machine not functioning) and the preserva-
tion plant (ualrunctjening pump ), The majority
of equipment and machinery is in good Wworking
order,

While it is clearly demonstrated in this repcrc
that circular saws are completely cutdated and
Should not be used anymere in the mechaniecal
conversion of logs into sawn lumber it is remarka-
ble that :.he research institute in Concceotc and
the Forestry School in Lecja beoth have this tyne
of sawmill instead of modeirn band saws {(neadrig)
and resaws, which means that both institutiens
miss the chance to assist this industry through
demonstrations ang training to change tc a better
ancd far more economic sSystem of mechanical cenver-
S1l0Ne

Strategy to improve situaticn in Forest Przducts
Labgratory,

be5.2,1, Personnel

Except for the head ¢f <the laboratory the enticy
lacks qualified personnel t¢ assist industry in
selving problems requiring inmediate and snpert-~--
term action, whiebh sheuld be one of the prizary
gcals of the unit, To be able to develcp a stafe
capable to fulfill this role an improvement in
quality is needed of the perscnnel already
present and an injeeticn of new pec¢ple in the
fields of Sawmilling, lumber grading, lumber
drying, machining and tocl maintenance and final
finishing is required, It is the experience cf
the carnsultant that the fermation ¢f a qualified
staff reaching a level aczeptable tg industry is
time ccnsuming and will take at least 2 to 3
Years, Except for the Ferestry Schncel in L<ja
whien is more forestry than wceod preduct c¢crienced
in Its educaticn pregram tne facilisies in
Ecuadoar to train Wocd Utilizatien Technclcsgists
ar’"e non existent,

In the selection of new perscnnel for the FPL twe
educatisnal levels sheuld be ecnsidered, i,e,
academic and technical, Perscnnel at the academic
level not necessarily has te have a background in
forestry, It is the consultant’s experience that

13



civil and mechanical engineers, chemists
biclogists are often bet"er qualified ¢t
forest engineers and adapt themselves easier
the different wood technelegy and utilizat.
branches, As an example, for a civil engin
weed is just ansther constructicn material wh
a forest engineer hasn’t the slightest idea
eonstruction,

As an example of the necessity te have qualif
perscnnel at the technical level tgcl maintena;
is a prime field of conecern, INSOTEC could p
2 role in solving this prcblem,

What are the opticns to arrive at a qualirfij
staff with sufficient prestige to be accepted
industry?

de In service training at the FPL,

Fer this kind of training it is necessary
¢ontract an all-rcund expert with leong ti
experience in Wacd Technelogy and Utilizaticn f
a pericd ¢f at least two years,

b Shoert-term on the Job training abroad fer
period of 3 teoc 6 months,

The consultant has gecd experience with this ki
¢f training where perscnnel cf a FPL actually h
te g0 thrcough all the precess stages in a mgde
Plant abrgad preferably in a ecuntry where ¢
trainee has nc¢ language prcblems,

¢ce Long-term post graduate wraining abroad,

Post-graduate training in specific fields cf Ws
Technolegy and Utilizatisn shculd be a lcng te:
gcal, To upgrade the level ¢f a Ferest Pre¢duc
Labcratery staff, however, at the present sta,
eptions a and b give quicker results and give t!
Spporitunity of newly recuited staff te becgt
acquainted with the prcblen areas in the wg
werking industry,

U,5.242, Equipment

The first step in improving the equipment situ
ticn in the FPL, Ccnoccts is to repair instrumen
and machinery presently cut of order, Criticg
fields of consideraticn are the sawmill and tj
available drykilns. It is strongly recommendd
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Lo replace the circular saw by a combination of a
main bhand saw (headrig) and a resaw, In case the
available dry kilns are irrepairable the installa-
tion ¢of a new kiln should be considered,

To Dbe able to assist industry at the quality
conktrel level an additicnal chemistry unit should
be added to the Forest Prgducts Laboratory, This
unit needs equipment to test the quality &f
Blues, (e.,g, viscosimeter), instruments for
quality control of preserved wood products suen
as pcles, posts and construction components.

The unit should alsg¢ have the necessary equipment
te carry out research in wood finishing such as a
compressor, spray guns, a dust free chamber {(wa:cer
Spray booth) ete, to test different types of
finishing products available ¢n the market under
different environmental conditions,

Luckily the FPL has a good functioning climate
chamber in which a whole range of differenc:
climatiec conditioens can be simulated whicn is ¢f
great importance for testing furniture stabilicy,

4454253+ Structure of the Forest Procducts Labgra-

tery

The FPL in Conocotec falls under the Jurisdieticn
of the Forestry Department of the Minis:try c¢f
Agriculture and is a sector of -the Forestry
Department of this Ministry., Considering the
restructuring of the Forestry Department in the
near future and its possible change inte an
Institute with more flexibility in its administra-
tion and funding the Forest Precducts Labcratsry
in Conocoto should be allowed tc develop itself
248 a semi-autonomous entity with strcng links te
industry, its own administration and budgez:,

The laberatcery’s budget shall consists of:

A contributions from the private indusctry
earned through direct services tgo this industry,

bs funds made available by the publiec secter,
Ca funds obtained thrcugh bilateral aid and

internatic¢nal oerganizations,
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During the first twe or three years the ent:
will depend heavily on funds frcn the pubdl
sector for salaries, overhead ccats, ete, and
international funds for training and forei
expertise, This situatcn then can change af!
the laberatory has z qualified .:aff and h
gained sufficient prestige tgo assist industry
their short-and long ternm problems,

The laberatorv should aim at beccming a Tcomme
cial" entity selling its services Lo industrx_i
the publiec sector, charging for the smalle
service offered e.g, the identificaticn of woo
quality control of products, ete, tg assisting
the selection of machinery, plant laycuts, et
for new industries and the restructuring c¢f ¢
industries,

A main problem in developing and maintaining
highly qualified staff are salary levels, Sin
salaries in the Publie sectecr are usually mu.
lower than in the private industry the chanec
exists that industry takes over the qualifi
personnel from the laboratory, For this reas:
the laboratory personnel should net be pa:
according te publiec sector salarvy scales and_
certain flexibility should exist in the remunegi
tion of laboratecry staff and technical perscnnel

CONCLUSIONS

Te

Raw material base of all industry should be widened
through intreductign of At present non-commercial species,
A large amount of basie research data available, but ng
being divulgated and not knewn by industcry,

In the primary industries the Sawmill secter extremel
backward, using circular Saws resulting in high waste, ped
qualicy product, great variatien in dimensicns and ne-appli
catieon of any type of grading rules, Poor quality lumb
Supply ¢te secondary induatries, Such as coenstructio
furniture, moldings, etc., cause of high cest and non-acce
tance in the constructicn Sseclcer and variatien inp qualicy ¢
final prcducts in the other decwn streanm industries,

Need of technical assistance in the wood werking indus:
strongly felt in particular in secgndary industries, i,
furniture, flooring, panelling etc, Special preoblem area
raw material, drying (extremely impcrtant in connectisn wig
final moisture content requirements ¢f products for expec
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markets), machining and in particular tool maintenance, plant
layout and final finishing.

Technical assistance at present not available in the country.
The only entity carrying out reseach in wood technology and
utilization in Ecuador is the FPL in Conocoto. This labora-
tory lacks the important link with industry, 1s isolated and
unaware of problem areas in industry. Furthermore, the
technical level of its personnel, with a few exceptions, 1is
low reason why the entity had had no acceptance by industry
so far.

The training facilities in the country in wood technology
and utilization are limited to the Forestry School of tha
National University in Loja. Wood Technology and Utiliza-
tion, although part of the curriculum of the school can be
considered not to be one 9f the more important training
fields of forestry atudents.

RECOMMENDATIONS

1.

L]

The Forest Products Laboratorv of MAG, ip Conogoto is thn
only entity in research in the field of Wood Technology and
Utilization in Ecuador and it is recommended that this entity
shall be developed into a professiorally managed unit having
prestige in the private as well as the public sector.

The research to be developed in the FPL shall be priazarily
oriented to problem areas in the wood working industry and
Secondary shall be more product oriented than in the pasat.

The personnel in the FPL shzll be allowed to improve theirpr
knowledge during a) short training periods (maximum 6 months)
abroad in very specific fields of direct interest to industry
b) through in-service training in the FPL under the guidance
of an all-round expert in Wood Technology and Utilization to
be contracted through bilateral aid programs or lnternational
organizations for a two year period and c¢) after having gone
through training phases a) and b) staff members of outstand-
ing performance should have the opportunity cto follow pos:
graduate training abroad with the objective to raise tne
level and prestige of the laboratory staff.

The 3taff of the FPL should be expanded %o 10 peopla,
Preferably, ¢andidaces should baveg Dbacksgrounds in mechanicsa:
apnd oivil engineering and chemistry,
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Se

The equipment available at the FPL must be upgrade
Defective items have to be repaired as seen as pessibdl
Secondly it is recemmended that new equipment be purchas
iee a) a modern bandsaw mill eonsisting of a headrig and
resaw whiech can serve as a demcastratien ard training mil
b) & new drykilm while the two kilns present are beyo
repair; c) a chemistry laboratery is added te¢ the FPL havi
instruments for quality =20ontrol of glues (viscosimeter
preservatives and quality of preservatien (retenticon) etc,
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Hanover,

Anonymous:

Anonymous:

Anonymous:
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