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INTRODUCTION,-


The consultant 
was invited by the Ministry of Agriculture of
Ecuador, to spend a fourteen day period in the 
country with the
objective to review 
the present situation of Wood
the Working
Industry, in particular related its main problem
to 
 areas and to
indicate which 
strategy should be developed to improve the
present research and training facilities in the country to
arrive at a research unit with qualified personnel and adequateequipment to assist the Ministry in solving problems
its 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 secondary wood industries and
their 
main problem areas, research and training 
facilities

available in the country, 
the promotion and marketing unit 
and
its objectives 
(AIMA) and includes the recommendations how to
reach the level of expertise and research facilities needed to
arrive at the primary goal, ie, the improvement of quality of
the industry's final products aiming at 
the export market,
 

The consultancy was financed by INFORDE 
a project as part of the
 
USAID Program in Ecuador,
 

1. THE FOREST RESOURCE
 

According to a report of the Interamerican Development Bank
(1982), Ecuador at
had that time approximately 15,623,000

hectares 
covered with forests, i.e 58 percent of the
national territory, and additionally about 2 million
hectares of umproductive land, which 
eventually could be
 
used for reforestation,
 

Of the total area covered with forest, approximately 30%,
is located in mountainous 
regions and is protection forest
not to be explored, The rest 
(70%) consisting of mixed
tropica] forests, is situated in "el Litoral" (20%) and "elOriente" (50%), These forests have 
been selected to supply

the raw material 
for the wood working industry,
 

Except for its natural forests the country has FEW refores­ted areas, Till 1981 these areas consisted of 63 i500hectares of which 5,700 
hectares at coast and
the 57,800
hectares 
in the sierras The principal species used in
reforestation in the coastal region are laurel (Cordia
alliodora), Cedro (Cedrela s_), both with an annual
increment of 9m3 /ha, teca (Tectona grandis) with an incre­ment of 12 mj/ha; and in the Sierra principa]ly pine (Pinusradiata) with an increment of 13.I m3 /ha and eucalypt(Eucalyptus g]obulus) (annual increment 2 7,2m3/ha), These 
yields have been estimated on a 15 year basis. 
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Although 
the natural 
forests 
have hundreds
timber of diffei
species, of 
which close to
compiled two hundred
in publication have ta of the Centro
Investigaci6n de Capacitaci
Forestal" 
 giving indications 
of th
probable applications, 
it is interesting
raw to ncte
material that
base of 

country 

the wood working industry in
is so small, Out 
of the heavy, medium
hardwoods only a and ii
total of fourteen (14) 
 are actually be
use for the different 
end products,
been possible to 
So far it has
obtain reliable data concerning the sup
potential of 
these fourteen species, 
however, the
resources availa
of two species, 
in casu laurel
be rapidly depleted. and cedro, seem
 

comes 
Today the supply of laurel
almost entirely tim
from young plantation grown
or secondary forests having st 

a great variation 
in quali
a high percentage of 
Juvenile
small heartwood diameter, 
wood, large sapwood layer
while 
the available
in cedrc volt
"el Oriente" 
has decreased 
considerably 
because
export of prime sawn 
lumber to Venezuela,
 

2, PRESENT 
SITUATION 
IN THE 
WOOD WORKING INDUSTRIES 
AND

MAIN PROBLEM AREAS, 

TH'
 

The wood working industry in Ecuador consists of:
 

2.1, 
 Primary industries
 
2.1*1* 
 Sawmills
 
2.1.2. 
 Veneer 
and Plywood mills
 
2,1,3, Particleboard plants

2.1.4. Preservation plants
 

and: 2.2, Secondary (down stream) wcod 
industries
 
2.2.1, Construction
 
2,2,2, Furniture-cabinet
 
292,3. Flooring-wall planelling (mouldings)

2.2,4, Doors and door 
frames
 

2,1, 
 Primary industrie3
 

2,.1,1 Sawmills
 

The country has hundreds 
of small sawmills cf t­
circular saw type.
 

The primitive 
circular 
saw type mill has beerecognized since long 
as 
 wasteful
converting logs into 
the most 


sawn lumber. 
 The p0e
quality 
of production 
can be tracedbuoyant to thbut undevelcpped state of the domesti
lumber 
market& 
 Under these 
conditions,
producer this able to dispose of the lowest quallt 
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production, Cutting is for volume rather 
than for

grade. Even worse than 
circular saws is the 
practice in Ecuador to convert logs into lumber
with portable motorchain saws, The sawmill
 
industry is lacking 
any control; standardization
 
of dimensions 
is almost non-existent, not to
 
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 seems
 
to be of no consequence for the local market, 
however, the grading of raw material used for
 
products to be exported 
is far more critical and
 
if the sawmill situation can nor be changed within
 
a foreseeable future the secondary industry 
has to
 
do its own 
quality grading before the raw material
 
enters the factory,
 

The poor situation in the sawmill industry also 
has its direct influence in the ccnstruction 
sector, since this sector 
depends on the availabi­
lity of pre-dimensioned and graded lumber,
 

2,1,2, Veneer and Plywood mills
 

Contrary to the situation in the sawmill sector
 
the veneer 
and plywood industry may be considered
 
to the advanced in applied technology; i.e.
 
equipment, plant lay-out, 
internal product flow,
 
and quality control, Average yield of raw
 
material input is about 50%, 
 The industry does
 
not seem 
to have a residue problem, Cores are
 
cut for blockboard manufacture, End-log trim­
mings, waste 
from log round up in the lathe,
 
clipper waste, 
plywood trimmings and sander dust
 
are used as boiler fuel to produce steam for log
 
heating vats, 
veneer dryers and hot-presses,
 

As observed, quality control 
of the fJinished
 
product is rigorous, especially of plywccd for
 
export, The Ecuadorean plywood industry can only

compete on the world 
market through the delivery
 
of a better quality product, Luckily freight

charges have been 
lowered recently making plywood

and other wood products more competitive on the
 
international aarket,
 

In fact, this wood industry sector has 
few
 
technical problems except may be for 
thQse
 
related to glues, 
 The nationally manufactured
 
urea-formaldehyde glue seems to vary in quality 
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i.e resin solid content, initial glue viscosil 
and pot life. It would be adyisable that tI 
industry pays more ,attention to glue bond Quali
control, Regular control of glue and Olvwood eIt 
bognd-ouali-ty can be part of the service eiven t 
he Fores t ..Products_ tboratqrv. Another factc 

that should be looked into is the rough finish c
 
decorative panels having fancy wood 
venee
 
overlays. Furniture manufacturers complai

about the roughness (fuzzlness) of veneer sur-fa 

The_q_ ndut-ry coul1d-so-lve -thi-s problem ­
ys3ig finer grit, in their sanders. 

2.1.3. Particleboard plants 

The particleboard industry 
is rather new i
 
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, presevtly 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 hay

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 fro
 
plantations, modern equipment 
and rigorous qualit

control of the final product in their own labora
 
tories.
 

2.1.4. Pres ervation pl. .nts
 

This sector is primarily involved in 
the preserva,
 
tion of electricity poles of eucalipt, pine 
an,
 
teak with CCA as preservative. For their qualit'
control on retention (salt concentration in th(
wood) they dependent on facilities in th(are 

USA and monthly samples are sent to this countri
 
since no entity in Ecuador seems to be able tc 
offer this service to the industry at present.

research unit as proposed 
later in this report

should be able to take over this service.
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2.2, Secondary (down-stream) wood industries
 

2,21, Construction
 

The integral study wood theof for use in cons­truction was of "Lospart Proyectos Andinos deDesarrollo Tecnol6gico 
en el Area de los Recursos
 
Forestales Tropicales ejecuta
que 
 la Junta del
Acuerdo de Cartagena". In Ecuador 20 different 
species were 
tested on their suitability for
construction components, The involvedstudy thedetermination 
of general wood characteristics,

their physical and 
mechanical properties, the
development of span taDles. preservation needs,etc, etc,, till the application of these woods in
the actual construction of demonstration houses.So far the impact of this study is not visible in
Ecuador. Possible 
explanations 
for the stagnation

of further development 
in the application of
these woods and wood in general in construction
 may be: a) that architects, civil engineers, andconstructors 
are not familiar with wood as a
building material, b) thethat lowest income 
group of the population is averse to woodenhouses, lumber market can
c) the not furnish
dimensioned 
and graded construction timber, d)lack of standardization in size of beams, rafters,

studs, window and door frames.
 
Again the oflack develooment in this sector 
pcin-.s to the poor sawmill industry, 

2,2,2, Furniture-cabinet industry 

This industry is quantitatively, although notalways qualitatively, the largest sector of the
secondary wood working industry in Ecuador,
ranging in size from workshops to small factories.

The sector has to be divided into two segments, 
i.e:
 
a) factories manufacturing 
 modular furniture
using mainly particleboard as core material with

vinyl, formica, impregnated 
paper or decorative
 veneer overlays, This segment manufactures
 
primarily 
office furniture from 
partitions,

filing cabinets, bureaus, 
conference 
tables to
chairs, while others 
produce kitchen 
and bathroom

cabinets, 
 This segment has few problems related
 
to production and manufacturing while 
the techni­ques are pretty straight forward and uncomplica­
ted, Probably the only need 
of assistance 
is in

designing, although several manufactueres visited 
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produce furniture according 
to internationa
 
accepted modern styles,
 

b) workshops and small factories manufacturisolid wooden furniture of combinations of decortive plywood with solid wood, This industry
a lot of problems 
from solid wood drying a
related dimensional stability, through machini(tool maintenance) and 
finilning, The 
shops/fa
tories are small, lack ade4uate space for goplant lay-out, sometimee lack the necessa
machinery to automate to 
a minimum their machini
 
operations 
and even do not separate their mach
ning (sanding) operations 
from their fin

finishing, Because this 
segment wants to beco
export oriented it is one of the secondary wcusing industries requiring technical assistaninmediately in all 
the aspects of cabinet making
 

2.293. Flooring, 
wall oanelling (mouldings)
 

Many of the problems mentioned under 2,2,2 b ai
valid 
for flooring (parquet, strip) and 
panellin,
the more difficult part is to obtain unifo,quality 
sawn lumber. Besides this problerdrying, machining and finishing are the mai 
problem areas.
 

2,214, Doors and frame3
 

Solid wooden 
doors are a luxury item which haoutlets on 
national 
and international 
markets
The national market today 
still accepts door
with defects, 
such as the use of different specie
in one item, borer 
holes, color variations, etc,
however, an 
export market is 
far more stringent c
quality than the present 
home market, An
manufacturer wanting 
to export 
solid wooden door
should take into consideration the moisturcontent of the wood, the dimensional stability cthe w-od (since front doors or. one side arexpose- to the weather oucside 
and either air-con
ditioning or central-heating inside), perfecgrading, machining and finishing of the fina 
prouucto 

3, 
 PRODUCT PROMOTION 
AND MARKETING
 

Promotion 
and marketing 
of any kind of product probably i
the most important link between the manufacturer consumero and thA product 
can be of prime quality, however
without promotion and marketing it is due to fail in th 
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market place. Ecuador has the great advantage in having an
 
agressive, qualified body for promotion 
and marketing of 
wood products in AIMA (Asociacion de Industriales Madere­
ros). The association is a 
private non-profit organization,
Its main objective is to promote the development of the 
wood industry in the country, especially in relation to 
developing and maintaining forest resources through refores­
tation, industrialization of the wood using industry and 
the promotion of wood products. Among the many goals of 
the association there is ;ne related directly to the 
objectives 
of this mission ise, the investigation of

diverse technoligical problems affecting the industry and 
the improvement of product quality through technical
 
assistance, however, for this the association has to depend 
on a third party. 

4. TECHNOLOGY RESEARCH AND TRANSFER
 

After the foregoing discussion on the forest resource, the
 
composition of the industry and the problem 
areas in each
 
sector it is clear that this industry needs a research uni.
 
to solve inmediate and long term problems. Although

research and training facilities exist in Ecuador i~e the
 
Forest Products Laboratory of the Ministry of Agricul ure 
in Conocoto and the Forestry Department of the National 
University in Lcja, the first entity has little dlrec: 
contact with industry and is not aware of the problems 
this sector while the latter educates forest engineers wi:n 
a general theoretical background in wood technology and 
utilization but has 
no direct link with the wood working
 
industry,
 

To have an idea how a Frest Products Research unit should 
function and what the responsibilities of a university as 
the one in Loja should be t4 assist in the development and 
improvement of the wood working industry, which, except for 
supplying the local market, should be export oriented, some 
background information is needed.
 

4.1. Problem oriented reseach in a Forest Products Labcratcrv
 

This kind of research is directly related to solving
problems in industry and trade (claims). Highest priority
should be given to problem areas, because in many cases
 
they cause severe financial losses and might even cause the 
loss of the the market for the exported product, This may 
be illustrated by the following example:
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A major deterrent to furniture export to the USA 
and Eurc
is the fact that temperature and humidity 
conaitions 
in t
receiving countries 
are different 
from the ones in
manufacturing t
countries. 
 Differences 
in conditions
changes 
in the moisture 
crea
 

content 
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 is that 
much money is being lost 
by the manufacture
in the 
exporting countries because the 
product failed
the market. Such loss 
could and should be avoided by doi
the test work in 
the exporting country. 
 A Forest Produc
Laboratorv _ihould 
be eaui~ed _with 
conditionins chambers
yhi-ch different 
climatic conditiQn* can 
be .imulated to
the reacgj2ns and dtmensional changes 
te
 

of furniture ite

under the.e conditj~nS"
 

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

A Forest Product Laboratory, valuable 
to industry muc
have the expertise and equipment solve
to problems, such E
in lumber 
drying, machining, 
tool maintenance, 
finishinE
 
etc. as quickly as Possible.
 

4.2. Basic r2.se.-ch.._ Fo es 
- oduot _Laboratorv
 
Bei r _!.2 in a 17ore.t - L
ach 


Basic research 
in the pure sense, implies the gaining o
fundamental knowledge 
about 
wood and its properties. Suc
activities usually 
include the 
determination 
of general an
anatomical 
features 
and characteristics, 
physical an
mechanical properties, 
drying behavior, preservation

This kind 

an
machining properties. 
 of research is valuable t
arrive at the classification 
of species in end-use 
catego
ries. At least 120 new 
species 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.
tants experience that 
too many basic research data
although extrewely valuable, 
end up in drawers, becaus
they are 
of little practical importance industry.
to 

4.3. Prodijct qrient ? ' 4rh Fr
'-ed th
.
 t . .. abor t r 

Therefore, 
the next step should be a follow-up or produc
oriented research 
program. 
 A certain ignorance exists
the part of the technological cz
 
research laboratories 
concer.
ning the requirements 
for specific end uses 
and especiall.
this information 
is of particular interest 
rer. to the manufactu.
They expect the selection 
of a wood species for
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specific end use not to be 
based solely on its technological
quality, but also on very special requirements whichoften of equal or 
are 

even more significance for 
the acceptance
of a wood than the basic information offered by the labora­tory, This may be 
illustrated by 
two examples:
 

a. Windows, 
window frames, 
doors and cladding in direct
contact 
with outside weather 
conditions, 
 The criteria for
these applications can be divided into three categories:i~e a) general wood characteristics: natural durability of
heartwooQ, weight 
over volume, direction of grain, 
reaction
wood and shrinkage; b) tendency to exudate 
resins, gums and
latex, tendency to corrode metals, discoloration of wood incontact with metals, 
dicoloration 
of adjacent materials
through leaching of colored in
entractives 
 the wood; and c)
velocity of drying, tendency of the wood to check and warp,machining behavior, especially in planing with modern toolsand equipment, dulling 
effect on planer 
knives and nailing
properties. 
 In the international trade, maximum desirableaid minimum tolerable levels have been established for eachcharacteristic in 
the three categories.
 

b. Furniture
 
In this secondary wood 
processing sector 
in Ecuador the
demand for more 
information 
is strongly felt. 
 Research in
the laboratory should aim at the 
more applied, oriented
type, which is sorely needed, The criteria 
for furniture
depend primarily on fashion trends, 
 Design, wood color and
figure demands change over 
the years, however, except for
color and appearance 
the basic criteria determining the
suitability rf a wood species for furniture, particularlyfor solid wooden furniture, are basically the same as in the
past and.comprise machining (sawing, planing, 
turning,
routing, mortizing and sanding), silica 
and extractive
content, glueability, mechanical 
fastener holding abilities,

wood bleaching and 
wood finishing,
 

In the context of this report it is valuable to mentionwhat kind of wood U.S. furniture manufacturers look for andwhat their 
property preferences 
are and might be helpful -o
Ecuadorean 
manufacturers 
when looking for suitable species
for export furniture. 
 These preferences include: mediumdensity (0.55-0.65), light even color (yellowish to brownand open grain (ccar3e texture). The characteristic of
grain 
allows fillers of different c-lors 
open
 

to be used in the
finishing scheme, 
thus allowing the natural grain to beaccented, The major reason why light colored woods arepreferred is because of flexibility in finishing, If redcolored woods are used some are bleached first to a whitecolor, then the pigmented, and dye colorants 
are added 
during the finishing process. 
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4.4~ IQ!e -of - Nat-onal !-Uri iv-_,~ vf Q ol in Woo d Produo 

Students in the Forestry 
School of the University of Lo
with interest 
in the field of Wood Technology and Utiliz,
tion should have a choice of thesis subjects either 
relat
to problem areas (e.g. dimensional stability of wood) 
or ti
development of 
new products (e.g. glues 
based on natur4
renewable resources). As as
much possible the practice
part of their thesis work 
should be done in the indust:
directly connecwed to their research 
and industry shoul
eventually assist 
through financial support the
and supp]
of materials needed 
during the the
period student needs t
 
complete his thesis.
 

4.5. Pn nt ju~t 
 tr the Forest Pr ,uets Laboratory i
Co-no !oto. ... 
 ...
 

4.5.1. 
 aen-ra observations 

The Forest Products Laboratory in Conocot
(Centro de Capacitaci6n 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 in
unit, genera

terms, consists of instruments 
and equipment t
 carry out research 
in the field of anatcmy, woo
pathology 
and entomology, determination 
o
physical and mechanical properties, preservatio

properties, drying 
behavior of wood 
and machinin
 
properties. Except for 
the structural engineerin

division, and the wood machining division, 
whici
 
are the best 
developed and installed sectors
the laboratory, research 

o:
 
sofar has been restricte
 

to pure basic research.
 

The results considerable numberare a of publica.
tions on basic data of a large number of non-­commercial species of Ecuador and there and then,except for morethe advanced research on moderr 
structures 
(housing, bridges), the research ha!stopped. These publications on basic data have 
never reached industry and their impact on forest

products development has 
been practically nil for

the reasons mentioned under 
sub. 4.2.
 

Furthermore, 
the unit's personnel has contacno
with industry itsand pro-blems and for thi: 
reason is isolated.
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Except 
for the malfunctioning 
of equipment in
several 
areas 
i~e, drying (drykilns out or
order), mechanical testing 
(Instron Universal
Testing Machine 
not functioning) and 
the preserva­tion plant (Laal functjoning pump), The 
majority
of equipment and 
machinery is 
in good working
 
order,
 

While 
it is clearly demonstrated 
in this report
that circular saws 
are completely 
outdated
should not be andused anymore in the mechanical
conversion if 
logs 
into sawn lumbr-r 
it is remarka­ble that ',he research institute in Con~coto 
the Forestrv School in LcJa both 

and 
have ,.his typeof sawmill instead 
of modern band 
saws (headrig)
and resaws, which means 
that both institutions


miss the chance to assist this industry throug hdemonstrations and training to change to a better
and far more economic system of 
mechanical 
cnver­
si on.
 

4.5,2. Strategy t improve situation in Forest Prcducts 

Laboratory,
 

4.5,2.1, Personnel
 

Except for 
the head of the 
laboratory 
the entity
lacks qualified personnel to assist industry insolving problem., requiring inmediate 
and short-­term action, 
which should 
be one of the primary
goals of the 
unit, To be 
able to develop a staff
capable to fulfill this role an improvement inquality 
is needed 
of the personnel already
present and an 
injection of 
new people infields of sawmilling, lumber 
the 

grading, lumber
drying, machining and tool maintenance and finalfinishing is required, Ir is the experience ofthe cor.sultant that the formation of a qualified
staff reaching a level 
acceptable 
to industry istime consuming and 
will take 
at least 2 to
years* Except 3for the Forestry School 
in Lojawhich 
is more forestry than wood 
product oriented

in :ts education 
program 
the facilities 
'.n
Ecuador 
to train 
Wocd Utilization 
Technclzgists
 
a.-e non existent.
 

In the selection of new personnel for the FPL twoeducational levels should be considered, ie.academic 
and technical, 
 Personnel 
at the academic
level not necessarily has to have a background inforestry, 
 It is the consultant's 
experience that
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civil and mechanical engineers, chemists

biologists 
are often bet'er qualified t
forest engineers and adapt themselves 
easier
the different 
wood technology 
and utilizat
 
branches, 
 As an example, for 
a civil engin
wood is just another construction material wh
 
a forest engineer 
hasn't the slightest idea
 
construction,
 

As an example of the necessity to have qualif
personnel 
at the technical level 
tool maintena
is a prime field of concern, INSOTEC could p
 
a role in solving this prcblem,
 

What are the options 
to arrive at a qualif:

staff with sufficient prestige be
to accepted
 
industry?
 

a, In service training at the FPL,
 

For this kind of 
training it is necessary
contract an all-round expert with long ti
experience in Wood Technology 
and Utilization i
 
a period of least
at two years,
 

be Short-term on 
the Job training abroad for
period of 3 to 
6 months.
 

The consultant has 
good experience with 
this ki
of training where personnel of 
a FPL actually h
to go through all the process 
stages in a mode
plant abroad preferably in country where
a 

trainee has no language problems, 

t
 

c, Long-term post graduate training abroad,
 

Post-graduate training in specific fields of WoTechnology and Utilization should be a long
goals To upgrade the level 

te 
of a Forest Prcduc
Laboratory staff, however, 
at the present sta,


options a and b give quicker results and give t
opportunity of 
newly recuited staff 
to beccr
acquainted with 
the problem areas in 
the 

working industry, 

w-,
 

4.5.2,2. Ecuipment
 

The first step 
in improving the equipment situ

tion in the FPL, Conocotc is to repair 
instrumen
and machinery presently out of order, Criticfields of consideration 
are the sawmill and t
 
available drykilns, 
 It is strongly recommend
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to replace the circular saw 
by a combination

main band saw (headrig) and a resaw, In case 

of 
the

a
 

available 
dry kilns are irrepairable the installa­
tion of 
a new kiln should be considered.
 

To be able to assist industry at the quality

control level an additional chemistry 
unit should

be added to the 
Forest Products Laboratory This
unit needs equipment to the 

, 

test quality of
glues, (e.g, viscosimeter), forinstruments

quality control of preserved wood products such as poles, posts and construction components.
 

The unit should 
also have the necessary equipmen.t
to carry 
out research in wood finishing such as a
 
compressor, spray guns, 
a dust free chamber (water
spray booth) etc. 
to test different types of

finishing products available on 
the market under
 
different environmental conditions,
 

Luckily the FPL has a good functioning climatechamber in which a whole range of differentclimatic conditions 
can be simulated which is of
 
great importance for 
testing furniture stability,
 

4.5#2.3. Structure of 
the Forest Products Labora­
tory 

The FPL in Conocoto falls under the jurisdiction

of the Forestry Department of the Ministry of
Agriculture 
 and is a sector of .the ForestryDepartment of this Ministry, Cnsidering the
restructuring of the Forestry Department in the near future and its possible change into an
Institute with more flexibility in its administra­
tion and 
 funding the Forest Products Laboratory
in Conocoto should be allowed to develo itselfas a semi-autonomous entity with strong links toindustry, its 
own administration and 
budget,
 

The laboratory's budget 
shall consists of:
 

a. contributions from the private industry
earned through direct services to this industry.
 

b, funds made available by the public sector.
 

c. funds obtained through bilateral aid and 
internaticnal organizations, 
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During the first two or three years the entwill depend heavily on funds from the pub]sector for salaries, overhead costs, etc, andinternational funds for training and fore!expertise, 
 This situaton then can change afthe laboratory has a qualified zaffz and tgained sufficient prestige to assist industry
their short-and long term problems.
 

The laboratory should aim at becoming a "commecial" entity selling its services to industry ­the public sector, charging for the smalleservice offered e.g. the identification of wocquality control of products, etc. to assisting
the selection of machinery, plant layouts, etfor new industries and the restructuring of o

industries.
 

A main problem in developing and maintaining
highly qualified 
staff are salary levels.
salaries in the public 
Sin 

sector are usually mulower than 
in the private industry the chanc
exists that 
industry takes over 
the qualifi
personnel from the laboratory, For this reasthe laboratory 
personnel should not be pa
accordinq ublic sector salary scales andcertain flexibility should exist in the remuner,
tion of laboratory staff and technical personnel
 

CONCLUSIONS
 

I, Raw material base of all industry should be widened
through introduction of at 
present non-commercial species.
A large amount of basic research data available, but n;being divulgated and 
not known by industry,
 

2. In the primary industries 
the sawmill 
sector extremel
backward, using circular 
saws resulting 
in high waste, po
quality product, great variation in dimensionscation and no-appl4of any type of grading rules. Poor quality lumb;
supply to secondary industries, 
such as constructigr
furniture, moldings, etc*, 
cause of high cost and 
non-acce
tance in the construction 
sector and variation in quality
final products in 
the other down 
stream industries,
 

3. Need of technical assistance in the wood working industrstrongly felt in particular in secondary industries,furniture, flooring, panelling it 
etc. Special problem areas
raw material, drying 
(extremely important 
in connectisn wil
final moisture content requirements of products for expod 
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markets), machining and 
in particular tool maintenance, plant

layout and final finishing.
 

4. 	 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, is 
isolated and
 
unaware of problem areas 
in 	industry. Furthermore, the

technical level its
of personnel, with 
a few exceptions, is

low reason 
why the entity had had no acceptance by industry
 
so far.
 

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

RKCOMMENDATIONS 

1. 	 The Forest Products Laoratorv_ O MAG, in ConQgoto is thnonly 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 professionally managed 
unit having

prestige in the private 
as 
well as the public sector.
 

2. The research to be developed 
in the FPL shall be primarily

oriented to problem areas in the 
wood working industry and
 
secondary shall be product oriented
more 
 than in the past.
 

3. The personnel in the FPL shall be allowed to improve their 
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 	 the
FPL 	under guidance

of an all-round expert in 
Wood Technology and Utilization to
be contracted through bilateral aid programs 
or international
 
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 followLo postgraduate training abroad thewith objective to raise the
level and prestige of the laboratory staff.
 

4. 	 The staff of the F?_ _s_hould.be exoanded to 10 pe.9ole.
Preferably, ?andides shoyld have . _akzr.9uds in mchanica 
and civil enineerin ad chegi-tr . 
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5. The equipment available at the FPL must be upgradeDefective items have to be repaired as soon as possibi
Secendly it is recommended that new equipment be purcha3i.e a) a modern bandsaw mill consisting of a headrig and
 resaw which 
can serve as a demenstration ard training mil
b) a new drykiln while the two kilns present are beyolrepair; c) a chemistry laboratory is added to the FPL haviinstruments for quality eontrol 
of glues (viscosimeter

preservatives and quality of preservation (retention) etc,
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