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I. INTRODUCTLION

The Artepractico industrial complex in Cuerca, Ecuador was
developed in 1979 with the concept of <creating a vertically
integrated wood industry. The purpose of the vertical integration
was to ensure that all aspects of production were made in the
plant because of the lack of market infrastructure in Cuenca. The
main problem now with Artepractico 1s excess capacity, since the
complex was planned for external markets in Venezuela and Colombia
that have stopped buying mainly for political reasons.

The sawmill has an installed production capacity of 600 cubic
meters of round wood per month with one 8-hour daily shift.
However, the mill is processing only 450 cubic meters a month with
one 12-hour daily shift. The sawmill also has difficulty
maintaining a continuous supply to the furniture Plant because of
past and ongoing overexploitation of the preferred species. The
sawmill operation is vulnerable to factors like the quantity and

quality of wood delivered by outside suppliers, transport problems

in rainy seasons and prices changes. Additionally, as part of a
Ccentralized industrial complex, the sawmill's efficiency is
restricted. Most production decisions are made by the furniture
plant.

The solution contemplated by Artepractico is to relocate and
decentralize the sawmill by making it an independent commercial
entity from the furniture plant. One of the objectives in
relocating the sawmill is to supply not only the furniture

factory, but also other construction and furniture markets. The



decentralization would

decisions thus optimizing raw material

The feasibility of relocation

following factors: characteristics

sawmill raw material requirements, and

let the sawmill make

2
<

its own production
utilization.

takes into account the

of the forest resources,

transport and labor costs.

The area studied for sawmill relocation is a tropical humid
region located on the delta of the Guayas River (Map 1). The
region has very productive banana, sugar cane, cacao and coffee

plantations.



IT. EXECUTIVE SUMMARY

The muin objective of this study 1is to analyze the
feasibility of relocating the Artepractico sawmill to achieve
higher use of its installed capacity. Secondary objectives are to
reduce raw material costs and achieve a reliable continucous supply
of wood for the Artepractico furniture plant. The mechanism
considered to achieve the main objective is decentralizing the
sawmill by making it administrativelv and financially ingependent
from the furniture plant.

The results of the study show that the relocation of the
sawmill is not recommended. But administrative decentralization
i1s recommended since it would Increase production, iaprove raw

material utilization, and satisfy product demand of other markets.

The supply problem has reached a critical stage. The two
species preferred for furniture production, Fernan Sanchez and
laurel, are being brought to the sawmill in ever decreasing
volumes and log sizes. The main reasons for the decline in total

volume and average log size are continuous overexploitation of the
region, lack of proper management of the *imer to achieve good
4rowth rates and yields, the increase in banana and sugar cane
Plantations, and the increase in grazing land for cattle.

The long-term strategy recommended to Artepractico to
maintain a reliable and continuous supply of Fernan Sanchez and
laurel is to establish a portable sawmill in the supply region of
Babahoyo, Ventanas, and Machala (Map 1). This will maintain a

Physical presence in the regions, provide first-hand information
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on timber prices, the best areas for logging and transport costs,
and potential use of other species.

Second, Artepractico should design and implement an extension
untt that will educate the cacao and coffee plantation owners
about their timber. The topiecs should 1include managem~nt
techniques for ecach species and expected financial returns.
Loggers must be trained in proper felling and hauling techniques.
In this manner the extension unit may be able to increcase the
region's wood supply.

Thirdly, Artepractico has acquired 350 hectares of land in
the area of Babahoyo. Artepractico should develop ~# plantation
program for Fernan Sanchez and laurel that will analyze the
conditions needed to achiev:c good growth rates.

Fourth, the difficulty in obtaining Fernan Sanchez and laurel
requires that Artepractico study alternative species to maintain

the required volumes of production.



III. SAWMILL RAW MATERTAL SUPPLY

A CHARACTERISTICS OF THE EXPLOITATION 75GION

1. Climatic Conditions

The area studied 1s a tropical humid region which varies in
altitude from =zero to 1,000 meters above sea level and has an
average of 3,000 millimeters o»f rain a year. Most of the rain
occurs from December to Morch.

The <climatic condition during the wet season is the moust
critical factor in defining the logging season. During the dry
seasonn loggers work intensely, sometimes up to 16 hours a day.
Durirg these months Artepractico receives almost all of its supply
(Graph 5) and stocks up for the wet season. During the wet season
the amount of wood exploited is minimal, and loggers dedicate
themselves to the maintenance of their equipment and to rest.

2. Fresept and Possible Extraction Regions

The main region where Fernan Sanchez and laurel are acquired
is the delta area of the Guayas River (Map 1). This area
éncompasses part of the provinces of Guayas, Los Rios, and El Oro.
This is a rich agricultural region where the largest number of
cacao and coffee plantations exist (Photo 1). In order to
facilitate the study the region was divided in three sectors and
named according to the largest town in each sector; these are the
Babahoyo sector, the Macha:s sector and the Ventanas sector

(Map 1).
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The sector of Babahoyo was the firsi to be exploited in the

early 1980s. Although Fernan Sanchez and laurel are still
exploited, their dimensions and qguality have charply declined.

There are three main reasons why the yield per area of these

species has declined. First, loggers are cutting trees which are
too young. Secondly, banana and sugar cane plantations, which
don't require shade trees, have increased in area. Thirdly,

plantation owners do not know how to maintain shade trees to
improve their yield.

The sector of Machala includes the coastal regiﬁn from EI
Naranjal to Machala. In this sector a very small quantity of
Fernan Sanchez and laurel is found because of the strong dominance
of banana plantations. Machala is considered the banana capital
of Ecuuador. The mountains are close to the coast, and the rise in
elevation affects the quality and growth rate of the species. It
also makes tlhe terrain less accessible. The small amount of wood
cut in this sector is sold in the black market at the Peruvian
border because of the higher price paid in Peru.

The sector of Ventanas, which includes the area north of
Ventanas up to the town of Quevedo, is the  most recent
exploit tion sector. The best quality and largest dimensions
received by Artepracilico come from this sector. The area is more
difficult to explcit than the Babahoyo sector because its
agricultural and transport infrastructure is less developed. Most
of the wood exploited in this sector is transported in the

Ca‘arema River to Guayaquil (Photo 2). The foreseceable problem
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with this sector is that most of the iand is being transformed

into grazing land for cattle.

3. Condition of Rua nd River Transportation

All the areas visited have been extensively cultivated with
plantatiuns of banana, sugar cane, coffee and cacao or have becn
used to raise cattle. These products are cultivated for export so
the harvest and transport infrastructure is well developed.

During the dry season all the access roads are easily

traveled. But during the wet season the roads are almost
inaccessible because of the amount of rain, poor drainage, and a
lack of road maintenance during the dry season. For these reasons
the amount of wood exploited during the wet seasor is low, and is

carried out only next to a paved road.

The network of roads in the Babahoyo sector is very
extensive, specially towards Guayaquil, the biggest city in
Ecuador and the largest market for the region's wood. The main

roads in the flat part of the region are in good condition because
many export products are shipped out through Guayaquil.

In the region of Ventanas the network of access roads is not
very extensive since the sector's agricultural production is not
as well developed as the Babahoyo sector. In this sector most log
transport is by river.

The logs are transported by trucks (usually having a capacity
of six cubic meters from the cacao and coffec plantations to the
river bed of the Rio Catarama. Buyers from Guayaquil purchase
logs by the truckload, and pay contractors to transport them by

raft to Guayaquil (Photo 2). An average raft will contain about
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900 logs at a cost of s/.100 per log. With iow tide, it will take
about Tive days for the log raft to reach the bay.

Although this method is preferred because of its lower cost,
it can only be used to satisfy the demand in the Guayaquil market.
Secondly, it can be used only during the dry season because of the
strong river current in the wet season.

4, Sawmill Distribution in the Region

The 13 sawmills located in the area of exploitation are all
circular sawmills with an average production of 500 cubic meters
per year of sawn wood with at least a 63% waste factor (Table 1).

5. Estimated Timber Volume in the Region

It is not possible to estimate timber volumes because there
is neither a forest inventory nor a study of agricultural land use
for the area. The only approach that can be used to get a rough

idea of the amount of wood in the area is by observing the volumes

delivered by Artepractico’s suppliers. All the wood delivered by
suppliers comes from the Babahoyo or Ventanas sector. According
to the information supplied by Artepractico, the volume of Fernan

Sanchez and 1laurel delivered up to August 1986 was 1,500 cubic

meters (Table 2).



B. PRESENT SAWMILL REQUIREMENTS
l. Species

The different species of wood used by Artepractico can be
classified 1n three groups. First are the species most frequently
used and most preferred by the furniture plant. Second are the
species seldom wused but, for reasons of lack of supply in the
winter of 1984 were acquired. In 1984 Artepractico was not able
to keep a large enough inventory of Fernan Sanchez and laurel
because management had a policy of acquiring a limiteg amount of
wood per month. Finally, there are the species that are
beginning to be used more each day in the production of furniture,

The first group includes: Fernan Sanchez, laurel and sangre
de gallina. Since 1979 Fernan Sanchez and laurel represent more
than 60% of the volume consumed in the production of furniture.
Sangre de gallina represents more or less 50% of the volume used
in the production of decorative veneer in 1986.

The annual consumption of Fernan Sanchez has decreased from
its maximum of 4,110 cubic meters in 1981 to 2,821 cubic meters in
1985, a decrease of 30% in four years. Up to September of 1986
the volume consumed of Fernan Sanchez was 992 cubic meters which
is below the consumption level of the Previous years (Table 3).

The annual consumption of laurel has increased from 98 cubic
meters in 1980 to 1,019 cubic meters in 1984. The increasing use
of laurel partially offsets the decrease in Fernan Sanchez
(Table 3).

The percentage of the total volume coaprised by Fernan

Sanchez dropped from 99% in 1981 to 63X in 1985 (Table 4).
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Although before 1982 laurel never represented more than 3% of the

total volume of wood consumed, since 1983 it represents more than
20% (Table 3. In 1586 the consumption distribution by species
shows a marked change, since Fernan Sanchez represents 36% of the

total while laurel represents 24% (Graph 2.

The wood acquired in 1984 came from Esmeraldas, a province in
the rorth of Ecuador with large tracts of virgin land, and is made
up of a ¢great variety of tropical species such as vumbinque,
sande, Jigua, cedro, tangare, cuangare, canelo, copal, roble,
canelon and secique (Graph 3). The acquisition of this wood has
been discontinued. It was bought at a time when the inventory of
Fernan Sanchez and laurel dropped below the critical level, and
wood was needed urgently to keep up with the level of production.

The third group is made up of species with a potential use in

the production of Artepractico’s furniture. Some of these species
(tillo, maranon, guabo, Jigua, palo de vaca and marfil) have
undergone a trial test. However, this test was not

representative because the procedure followed did not reflect the
furniture production process.

TQo species increasing in importance are tangare and pine.
In 1979 13% of the sawnwood was tangare. During the period 1980
to 1985, its wutilization did not reach 1%. ‘et in 1986 it
represented 26X of the sawnwood consumed, exceeding even laurel in
importance (Table 4, Graph 2). In 1983 11 cubic meters of pine
were wutilized while 35 cubic mefers were utilized in 1986

(Table 3). The purpose of trying new species is not to substitute
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Fernan Sanchez and laurel but to complement them in the production

of furniture.

2. Quality and Dimensions

Suppliers are paid per cubic meter of wood delivered so it is
the mcasured volume of usecful wood per log that defines the price
of woond. In the measurement of the volume the dimensions and the
quality of the log are taken into account.,

The main defect to consider when measuring the volume of a
log is its crookedness, since it is the defect that generates the
largest amount of waste. Other common defects are large .checks or
cracks created by harsh drying conditions or mistreatment during

transport (Snellgrove and Fahey, 1982).

After the logs’ volumes have been measured, the logs are
arranged in piles depending on theijr dinmension and species. The
size classification of the logs is by diameter fTable 5),

Due to overcutting of Fernan Sanchez and laurel it is very
har4i to find large logs. Exploitation of trees under 15 em. in
diameter has increased. This represents a great loss to
Artepractico because of low vield in conversion.

In 1979 the average volume per log for Fernan Sanchez was
.105 cubiec meters, decreasing annually until 1982 when it reached
-090 cubic meters. Then in 1984 it increased to .102 cubic meters
and decreased to .087 cubic meters in 1986 (Table 6, Graph 4).
Laurel, on the other hand, showed an increase in the average
volume per log from .087 cubic meters in 1983 to .098 cubic meters
in 1985, but then decreased to .09]1 cubic meters in 1986 (Table 6,

Graph 4, Photo 3). These changes in the average volume of wood
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per log are directly related to the changes of extraction sites,
As an old site is overexploited, the average volume per log
decreases because the remaining best logs are cut first. When a
new area is discovered, the average log size increases until 1t
reaches a maximum, and then starts to decrease. This is because
some initial exploration is needed to locate the very best timber.

To optimize the use of the sawmill equipment the logs should
meet the sawmill working parameters. At Artepractico the optimum
log diameter should not be less than 15 cm. and not more than
60 cm. (FAO, 19B2).

3. Raw Material Flow and Inventory Capacity

The months of higher log acquisition are between May and
October, which is the dry season. During these months it is easy
to access the exploitation area because of the dry conditiens.
During the winter months, November to April, the acquisition of
logs is sharply reduced (Graph 5).

The yard 1is set to have a continuous flow of logs in the
direction of the sawmill. This continuous flow is very difficult
to maintain. Reasons include the different places where
suppliers set the logs, the time it takes to measure the volume of
the logs, and the sawmill’s sawing priority. Also the sawmill has
not found a suitable way to dispose of sawdust, presently stored
in an area designated for the storage of logs.

This problem also interferes with maneuvering of the log
crane (Photo 4). The logs usually have to be moved two or three
times toc different piles. First the crane unloads the logs from

the supply trucks:; then they are classified by species and size.
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Sometimes because of a lack of space, they are moved a third tinme.
This extra movement of logs accounts for lost crane time that
could be used more productively.

Besides the lack of space in the vyard, other problems that
impede the flow of logs towards the sawmill are the lack of an
area designated specifically for unloading supply trucks, the lack
of easy access to «certain piles, and the lack of adequate
drainage.

First, since there is no specific unloading zone the supply
trucks are unloaded in the most accessible areas. This is usually
close to the sawmill, creating a crowded condition at the sawmill
entrance. This also implies a greater movement of logs, since
they have to be transported back to the appropriate pile and

eventually moved forward again according to the sawmill’s sawing

orders.,
Second, the lack of adequate access to certain piles makes
them the last alternative for sawing. Instead of the logs being

sawn on a first-in first-out basis, many logs spend much more time
in the yard than others.

Third, the lack of adequate drainage creates various pucdles
in the yard. If the logs are located on one of these puddles all
the possible rot and discoloration created by the direct contact
with water may appear. For example if two piles of 20 meters long
are in direct contact with the ground and each log has an average
diameter of 20 ¢m., the number of logs affected by the water is
200. Besides creating defects, the dirt on the logs may cause

Problems for the saw’'s blades during sawing. If the puddles are
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in the operating areas of the crane, they will greatly hinder its
mobility.
4. Wastne Usage
Lately Artepractico has been buying logs under 15 cm. in
diameter «containing a very small amount of useful wood. These

logs should not be sawn since they are below the working
parameters required by the sawmill. Suppliers should be required
to meet 3 minimum log diamete:, or Artepractico should develop an
alternative use for these small logs in order to minimize waste
and reduce supply costs.

The waste in the form of sawdust goes to three storage silos
and is used in the particleboard plant. The particleboard plant
is located in the same complex as the furniture plant. In October
1986 the sawdust storage silos were full since the particlebuard
plant 1is not operating at full capacity. Hence sawdust was
rapidly accumulating in an area designated for log storage.

Considering that the average monthly production in 1986 was
297 cubic meters with an average waste factor o 26%, the monthly
waste is- 77 cubic meters. It is necessary tov find a way of
disposing of this, sawdust since it is occupying vital yard space.
The rapidity and high volume of accumulation will complicate the

Problem even more in the future.



C. SUPPLY COSTS

All the supply cost data are based on intormation furnished
bv Artepractico or collected in the field from persons involved in
the logging, trucking, and sale of timber. The field information
cannot be treated as very representative because in many cases
data from only one source could be obtained. This was due mainly
to the mistrust existing in  the industry about information
consider>d confidential.

1. In-Plant Cost of Wood

The prices paid by Artepractico for wood depend on the
species and the volume of wood per log, but the price for wood

from Esmeraldas is the sapge for all species (Table 7).

Each log's volume is measured, taking into account its
defects. Then the volume of all the logs in each category is
added up, and payment 1s made to the supplier according to the
Price per volume in each category (Table 7). The highest price,

7,100 s/./cubiec meters, is paid for logs with more than .075 cubic
meters or an average of only about 20 cm. in diameter.
Artepractico is Paying 2,000 s/./cubic meters for logs with an
average diameter of less than 15 cm., where the volume of wood
obtained is very small and the volume of waste produced is high.
The cost of wood acquired from Esmeraldas is higher becausec
it includes higher transportation costs. Secondly, the wood from
Esmeraldas arrives squared, minimizing waste at the sawmill, and

Justifying a higher price.



16

2. Stumpage Cost

In the cacao and coffce plantations wood is bought by the
tree, not by area like in the primary forests., The «cost and

availlability of wood for sale by plantation owners, depends on the

market price and the time of harvest of cacao and coffee. If the
selling price is high and the harvest is good, plantation owners
are not willing to sell their shade trees. Also, during harvest

time when the plants are bearing fruits, owners are not willing to
sell because they fear the extraction process will damage the
plants and the soil (FAO, 1978).

In October (986 in the arca of Babahoyo, a log 2.50 meters in
length, regardless of its diameter and quality, of Fernan Sanchez
was priced at s/.180 and laurel at s,/.200. Puring the same month

in the area of Ventanas a log of Fernan Sanchez was priced at

between s/.225 and s/.250, while laurel was between s/.250 and
s/.310. The difference 1in price between the two species 1is
because laurel is considered a more valuatle wood. The difference

in price between the regions is because extraction near Ventanas
is more recent than extraction near Babahoyo, so the log quality
and average diameter are higher near Ventanas.

When a logger locates a plantation with good potential, he
Surveys the area and selects and buys only the trees ready to cut.
The most important criteria are the tree’s straightness, height
and diameter.

3. Exploitation Costs

The exploitation cost includes the cost of the chain saws to

Cat and buck the trees to the standard 2.50 meters length, and the
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labor costs of the chain saw operators. The ojerators are helped
by two assistants who clear the area where the tree is felled, and

who measure and mark the logs.

The largest cost item in the exploitation process is the
acquisition of the chain saw. In the region there is a well
established market for new and used chain saws (Table 8). After

the logs have been bucked they are hauled to the access road by
tractor, animal or person and loaded on a  truck (Flowchart ]:.
The existing road infrastructure for collecting and transporting
cacao and coffee facilitates the exploitation and transport of
wood.

The cost of maintaining a chain saw of 30 inches is about
s/.10,000 a wmonth. This cost includes s/.4,500 for a spare chain
and s/.5,500 a month for gasoline. The personnel cost is of
s/.800 a day for the chain saw operators, 1f they are not the
owners, and s/.600 a day for the assistants, The cost of
transportation and food is paid by the contractor. The rent of a
Pickup truck for transporting personnel and equipment is s/.1,500
a3 day and an average meal is s/.100.

After the logs have been hauled to the acceas road, which is
always less than 1 km, they are loaded on a truck by a crew of
four, The crew, in Qctober 1986, was paid between s/.600 and
s/.1,000 a load depending on the size of the truck. Four persons
loading a 6 cubic meters Ford 750 truck can load s maximum of two
truckloads per day. Considering an average diameter of 20 cm. and

2.50 m. in length a 6 cubic meters truck load has 18 logs.



q. Transportation Costs

The transport cost from the exploitation region is per load,
so 1t does not matter if the truck 1s carrying half a load or a
full load the cost remains the same {(Table 9). The distance from
the exploitation region averages 325 km., but the elevation
changes from about 7 meters above sea level to 2,600 meters above
sea level at the furniture plant. The driving time to the

furniture plant with a loaded truck 1is ahout 13 hours from

Babahoyo and 16 hours from Ventanas. The road that goes up the
mountain is steep and hard on the trucks. Each supplier’s truck
makes between four and six trips a week. A low component of the

transportation cost is gasoline which in October 1986 cost
35 cents of a dollar for one gallon.

The average transport cost to the furniture plant from
Babahoyo is 6.0 s/./m*km and from VYentanas it is 6.1s/./m3km
showing iittle variation in the cost per kilometer (Table 8). All
of the Fernan Sanchez and laurel supplied to Artepractico comes
from these regions.

5. Permit Costs

In order to transport wood from the Provinces of Guayas and
Los Rios to Cuenca, every truck must carry a mobilization permit
issued by the Ministry of Agriculture. This permit, which costs
8/.250 per cubic meter, must be presented at all the control posts
(FAO, 1978).

The Ministry of Agriculture is considering imposition of an
extraction permit similar to the one issued for logging in the

virgin forests. The logger buys a permit from the Ministry of



19

Agriculture for the right to extract a certain vrlume of wond. As
he lees an ares the volume removed is subtracted from the total
permitted until he reaches zero. This permit will help the

goverament control the levels of timber harvesting in the aren.
6. Summary

Comparing the total supply costs with the price Artepractico

pays its suppliers, the «cost of supplying wood less than
75 dm* log is higher than the price paid, while the cost for wood
greater than 75 dm?/log 1is lower than the price paid by

Artepractico (Tables 11 and ‘12).
The main items of the variable costs are the acquisition of
woud (51%: and the transportation to the plant (38%) while the

main item of the variable costs is labor (53%) (Table 11V,
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Iv. POSSIBLE ALTERNATIVES TO SUPPLY PROBLEM

There are three alternatives to protect Artepractico from
running out of raw material. Although each alternative on 1ts own
will not directly solve the problem, the strategy is to find the
right combination of all three.

{1) The gawmill should be decentralized from the furniture
plant and made a separate profit center. The objective of
decentralization is to use the presently idle capacity to procduce
for the construction market of Cuenca.

The decentralized sawmill would still have to supply the
furniture plant's sawnwood requirements. Production for outside
marketc would utilize other species and would more fully wutilize
dry kila capacity.

{2) Establish a portable sawmill in the exploitation zone to
maintain a physical presenrce in the area. This physical presence
would give Artepractico first-hand learning experience with
logging costs, transportation costs, and the price of wood. The
company's forestry department could establish long-term relations
Wwith plantation owners to find out where the best wood is, and to
instruct the owners on the proper techniques to improve the size
and quality of the trees in the plantation. Although the portable
sawmill would contribute 1less than 20% of the present volume
supplied, it would have the flexibility of moving to high-volume
areas. The portable sawmill would square the logs 1into the
larges possible pieces before they are transported to the sawmill
in Cuenca. This would help reduce supply costs by having a

selection process at the exploitation area and not after



transporting the logs 350 kilometers. Also by transporting square
pieces the volume of waste transported is minimized.

If manugement decides that investment in a new portable
sawmill is not cost effective, an alternative would be to rent one
of the existing circular sawmills in the area and analyze its

results over a period of time.

(3) Artepractico has 350 ha. of land in Huidosa close to La
Troncal. This was the site to which the sewmill was expected to
be relocated. The forest department of the sawmill should begin

experimenting with Plantations of Fernan Sanchez and laurel to
gain the knowledge in achieving good growth rates and yields per

area and eventually manage their own plantations.
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RECOMMENDATIONS

L.

[n the Short Term

Coord:nate better with suppliers the quality and dimensions
requircd by the sawmill in order to reduce supply costs and
minimize waste.

Enlarge the log yard and designate exclusive areas for
unloading. This area should preferably be in the back so
the area in front of the sawmill 1s of easy access.

Design an adequate log flow system to ensure a first-in
first-out criteria.

Improve yard drainage and use a naturally resistant wood as

support for the piles to prevent direct ground contact.



In the Long Term

Establish an extension unit to instruct loggers and
plantation owners about proper techniques to obtain better
yields. The main objective is to teach loggers the best
methods to cut and haul trees in cacac or coffee plan-
tation, and to teach plantation owners the type of
silvicultural maintenance required by the different species
to achieve good growth rates. The shade trees found in the
plantations have no economic value to the owners because of
the present trees’ . characteristics. If the proper
maintenance of these treeaz could be encouraged, they can
become a new source of income for plantation owners and
loggers.

Analyze the Guayaquil, Cuenca and Quito construction and
furniture markets to find out the wood products demanded
and production costs irnvolved. With this information a
production and marketing strategy can be developed by the
sawmill to satisfy the market demands.

Establish a work Plan to test new species in all the steps
involved in the production of furniture. The study mus?
establish a minimum volume to be tested, and methods of
analyzing the behavior of the wood in each step of the
process, to obtain reliable data on the potential use of
different species. The study should become an integral
part of the Forestry Department so it can have the
necessary data on the species, such as the existing

volumes, costs, facility of acquisition, and ease of
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sawing, drying, machining, staining and finishing. This
will give Artepractico the flexibility on the supply side
to acquire these species 1f for any reason the supply
volume of Fernan Sanchez or laurel is lower than the volume
required by the plant.

Analyze marketing strategies to attract some of the woad
going to Guayaquil toward the sawmill in Cuenca. In order
to compete with the Guayaquil market, certain advantages of

transporting the wood to Cuenca must be studied.



VI. . APPENDICES



Table 1
Sawmill distributior in the exploitation region.
Sector Location Quantity
Babahoyo Babahoyo 2
Pueblc Vieja 1
La Tranca? 2
El Triunfo 3
Mata de Cacao 1
Simon Bolivar 1
Ventanas Ventanas 2
Voluntad de Dios 1

Table 2
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Volume (m3) of Fernan Sanchez and Laurel delivered by the four
main suppliers to Artepractico in 1986, up to August,

Month

Suppliers Per-

Jan Feb Mar Apr May June July Aug Total cent
R.Arevalo 67 -- -- -- 51 228 288 117 811 53
S.Matute -- -- - -- -- 45 168 165 378 25
P.Tapia - -- - - - 58 95 67 220 14
M.Matute 26 -~ -- -- -- -- 12 66 104 7
J.Parra -- -- -- -- -- -- -- 5 5 4
J.Campoverde -~ - -- -- -- 6 -- - 6 4
J.Tapla -- -- -- - -- -- -- 8 8 1
Totals 93 -- -- -- 51 3317 563 488 1,532 -=




Table 3

Annual Consumption of Fernan Sanchez. Laurel,
Sangre de Gallina, Tangare and Pine by Artepracticao
from 1979 to 1986.

Fernan Sangre de
Year Sanchez Laurel Gallindg Tangare Pine

__________________ m:i - e - - s - - - —
1979 3.119 -- - 457 -
1980 J.486 99 -~ 55 --
13981 4.110 g - - -
1982 3,809 -- 2 12 13
1983 1,872 832 242 21 11
1984 2,633 1,020 1 - -
1985 2,821 745 1 - 20
1986*% 993 667 298 T12 35

*Up to September 1986.

Table 4

Percentage of total volume of wood cansumed
represented by Fernan Sanchez, Laurel and
Tangare in Artepractico from 1979 to 1986.

Fernan
Year Sanchez Lavrel Tangareo

------------- % . e - o> m wn e e
1979 86 0 13
1980 89 3 1
1981 99 2 --
1982 93 0 3
1383 59 24 1
1984 65 25 --
1985 69 18 -
1986°* 36 24 28

*Up to September 1988,
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Table &

Artepractico’'s Log classification by diameter.

Grouyp Diameter of Logs Classification
cin
1 15 to 30 Small
2 J1 to 45 Medium
3 46 to 60 Large
Table 6

Annual average volume (dm3) per log for Fernan Sanchez,
Laurel, Sangre de Gallina, Tangare and Pine delivered
to Artepractico from 1979 to 1986.

Fernan Sangre de
Year Sanchez Laurel Gallina Tangare Pine

_____________________ dm3 - ccccecccn—————
1979 105 -- -- 154 --
1980 101 gz -- 147 --
1981 96 139 200 -- ~--
1982 91 -- 83 309 211
1983 93 90 179 118 230
1984 102 92 157 -- --
1985 100 98 -- -- 105
1986* 81 91 -- 101 185

*Up to September 1986.
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Table 7

Price per valume paid by Artepractico tao suppllers
for Fernan Sanchez, Laurel, Tangare and species
from Esmeraldas in October 1936.

Log Size
Volume Diameter= Price
dm3 cm s/./m3
Fernan Sanchez <60 <15 2.000
Laurel and 60-75 15-20 4,400
Tangare >75 >20 . T.,100
Esmeraldas Wood 100 20 x 20%» 10,400

*Considering the standard 2.50 meter length.
**Squared.

Table 8

Stihl chalin saw prices in Sucres® in
Ecuador fn November 1986.

Length of Blade Chain Saw Price
In. s./
25 104,000
30 142,000
60 152,000

*Exchange rate s./150/18$ fn November 1986.
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Table 9

Transportation cost for different truckload capacity
from the exploitation region to the furniture

plant

in Cuenca in October 1986.

Truckload Capaclity

Region Distance
6 m3 12 m3 18 m3
Babahovo 15,000 20,000 25,000 307
Ventanas 18,000 22,000 30,000 356
Guayaquil 15,000 - - 266
Table 10

Transport cost of wood per volume per distance
{s/./m3.km)
Artepractico in October 1986.

from the exploitation region to

Truck Load Capacity

Region Average
6 m3 12 m3 18 m3

Babahoyo 8.0 5.4 4.5 6.0

Ventanas 8.4 5.2 4.7 6.1

Guayaquil 9.4 -- - 9.4




Tab

Variable and Fixed Cu
Frum Babah

le 11

sts in Explouiting Wood

GYo0 in 145396

J1

Variable Costs (s./m3)

Fixed Costs (s.1/mu.)

Cost Chain Saw
uf Wood 3J.000 Mdaintenance 10.000
Loading 300 Operatoars 22.400
Traunsport 2,200 Acsjistants 16,800
Permit 250 Personnel
Transport 3.000
Meals (4 workers) 11,200
TOTAL 5,850 s./m3 63,400 s./ma.
Table 12
Total Supply Costs of Exploiting Wood During the
Dry and Wet Seasons in Babahuyo in 1986
TOTAL SUPPLY COSTS
Season
Avg.Monthly Avg.Fixed Total
Acquisition Fixed Cost of Variable Supply
of Wood Costs Wood Costs Costs
(m3/mo. ) (s./mou.) (s./m3) {(s./m3) (s./m3}
Dry 520 63,400 122 5,850 5,972
Vet 204 63,400 311 5,850 6,161
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Photo 1.



Photo 2. River transportation of logs in the River Catarama to
Guayaquil in October, 1986.



Photo 3. Log Yard and Log Crane access road in Artepractico in
1986 (square pieces is the wood from Esmeraldas, light

brown species is Fernan Sanchez and light gray species
is Laurel)



Photo 4. Pile of Fernan Sanchez in Artepractico's Log Yard in
December, 1986.
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