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PREFACE

This study 1s done in aid of a CIAT/FUNDAGRO cassava
project 1n the coastal region i1n Ecuador The study was an
initiative of the economics department of CIAT's cassava
programme and has been accomplished mainly at FUNDAGRO in
Quito

CIAT Centro Internacilonal de Agricultura Tropical,
located near Cali in Colombia 1s part of a system of 13
international agricultural research centres that help
developing countries produce more food

One of the primary purposes of CIAT 1s to develop
together with national agricultural research organizations,
plant varieties that produce relatively high yields wath
minimal use of fertilizers and agricultural chemicals Small
farmers and low-income urban consumers are their main
beneficiaries

FUNDAGRO Fundacion para el Desarrollo Agropecuario 1s an
Ecuadorean, praivate, non-profit institution, located in the
capital Quito whose fundamental objective 1s to contribute to
the i1mprovement of the well-being of Ecuadorean people by
promoting the development of the agricultural sector

FUNDAGRO operates by means of commodity programmes in
cassava cattle, coffee malze and potato

My thanks for helping me to accomplish this study go out
to the economics department of CIAT's cassava programme
especially to Guy Henry and Veronica Gottret, the people
working at FUNDAGRO, especially to the head of the cassava
programme there, Susan Poats the Director of Programmes,
Julio Chang, the person in charge of the cassava programme 1in
Portoviejo Carlos Eguez, and the student Juan Carlos Prado,
and all the people working at the Union de Asoclaciones de
Productores y Procesadores de Yuca (UAPPY) i1n Portoviejo

A final special thanks goes to Aad van Tilburg from the
Marketing Department of the Agricultural Unaversity Wageningen
for getting me 1n Latin America in the first place and
afterwards for his indispensable comments

Roy Brouwer

Wageningen June 1992



summary

A few years ago the union of cassava producing and
processing associlations (UAPPY) 1in the province Manabi 1in
Ecuador depended for 1ts sales almost entirely on the shrimp
feed i1ndustry 1In order to be able to serve more markets it
started to process more cassava products among which sifted
whole cassava flour which could be so0ld to the plywood
industry Sifted whole cassava flour currently substitutes to
a certain extent wheat flour in the resin with which sheets of
wood are glued together

The main purpose of this study 1s to estimate the cassava
flour demand 1n the plywood 1industry in Ecuador Therefore we
first estimated the final demand plywood, and next deraived
the cassava flour demand

A second purpose of this study 1s to determine whether the
estimated cassava flour demand 1s sustainable meaning large
enough to stimulate the union of cassava producing and
processing assoclations to Kkeep on providing sifted whole
cassava flour to the plywood industry

For this purpose we estimated cassava flour processing and
transportation costs to the plywood companies and used thenm
together with estimated cassava flour prices 1n a break-even
analysais

The estimated total plywood demand and derived of this the
cassava flour demand grows from 1992 to 1996 with 17 7
percent This means for the union of cassava producing and
processing assoclations 1n Portoviejo that 1f 1ts market
share 1n the plywood 1industry stays the same, 1t wi1ill sell
almost 290 ton cassava flour in 1996

The estimated annual cassava flour amounts sold by the
union to the plywood i1industry are in the next 5 years larger
than the estimated annual break-even amounts Concluded 1is
therefore that the estimated cassava flour amounts sold by the
union in the next 5 years to the plywood 1ndustry are large
enough to stimulate them to keep on providing cassava flour to
this 1ndustry
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CHAPTER 1 INTRODUCTION

§ 1 1 The cassava project in Ecuador

In October 1985 CIAT 1initiated a cassava project 1in the
province Manabi in Ecuador and later in the province Esmeraldas

Small cassava producers and processors are organized 1n
"Asoclacliones de Productores y Procesadores de Yuca" (APPYs), which
are assembled in 2 provincial Unions called UAPPYs There are 18
associations a1in Manabi waith 360 participating farmers and 3
associations i1n Esmeraldas with 51 participating farmers

In this study we will only consider the union and the
assoclations i1n the province Manabi Figure 1 1 shows their
location

Figure 1 1 Location of the union (UAPPY} and the associations
(APPY¥s) 1n the province Manabi
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The main objective of the cassava project 1s the union of
efforts between development institutions involved in agricultural
research, extension and education, to establish appropriate
technologies for the production, processing and utilization of
cassava for small cassava producers (Eguez 1991)

The objective of the union (UAPPY) 1s to 1mprove the level of
living of cassava producers by means of specific activities carried
out together with the associations and supporting institutions
(CIAT, FUNDAGRO INIAP, Technical University of Manabi Minastry
of Agraiculture)

For 1991 an interainstatutional, national study on new markets
for cassava products has been planned The objectives of thas
national study are among others the detection of new cassava
markets and knowledge about the use of cassava derivatives as
substitutes for other raw materials

§ 1 2 The processlng of cassava

The associlations produce and process cassava while the union
commercializes the cassava derivatives Both the union and the
assoclations operate on a processing year that starts the 1st of
July and ends the 30th of June of the next year

Of the 18 associations 4 process cassava into starch, 13
produce dried cassava chips and 1 association produces both starch
and draied chips

The processing of cassava 1nto cassava flour starts with the
reception of cassava tubers at the associations

The cassava tubers are transformed into small pieces, chips
with a mincing machine, whereafter these chips are distraibuted on
a drying floor to dehydrate naturally The chips are turned over
every half hour to stimulate uniform drying This process continues
for 2 or 3 days depending on the avallable amount of sun

When the cassava chips have a humidity degree of about 12
percent they are collected put 1n sacks and handed over to the
union who mills the chips into flour packs and stores the flour
and sends 1t to the market

Five flour classes can be distinguished

1) whole cassava flour

2) whlite cassava flour

3) sifted whole cassava flour

4) sifted white cassava flour

5) cassava flour for human consumption

* Instituto Nacional de Investigaciones Agropecuarias



Whole cassava flour results from cassava processed with peel,
while white cassava flour 1s processed without peel A finer
cassava flour product 1s cbtained by sifting cassava flour after 1t
has been milled

Cassava flour for human consumption 1s processed more
hygienicly than the other flours Cassava 1s peeled and washed
before 1t 1s processed and the cassava chips are dried on trays
instead of on a cement drying floor

The by-prcoduct from processing cassava chips into flour 1is
bran

The processing of cassava i1nto cassava starch 1s completely
different from flour processing and requires generally larger plant
investments

§ 1 3 Motive for a national study on new cassava markets

A few years ago the union depended for 1ts sales almost
completely on the shrimp feed industry As can be seen 1n table
1 1, 96 percent of the total production went to this industry in
the processing period 1989-~1990 In the next processing period this
percentage decreased but was still almost 70 percent of the total
production

Table 1 1 Sales of the annual preoduction of UAPPY 1in the
different markets

% of the total %2 of the total

production production
market 1989-1990 1990-1991
shraimp feed 296 0 69 3
cardboard box - 12 0
plywood - 13 0
bread 20 0o 3
pasta and noodles - 04
cattle and swine feed 20 5 0
total 100 © 100 ©

Source UAPPY 1991



The shrimp industry in Ecuador exports the largest part of 1its
total production These exports collapsed in September 1989 as a
result of strong Asian competition and a lack of shrimp larvae

Consequently the shramp feed industry in Ecuador as said the
largest buyer of cassava flour from the union collapsed also and
stopped buying cassava flour

At the end of December 1989 shraimp feed factories began to buy
cassava flour again and the union slowly sold off all of 1ts stored
production The union realised however that 1t had te diversify
1ts markets to avoid something like this to happen again

§ 1 4 Markets for cassava products

The above mentioned national study (§ 1 1) 1s based on the
experience of a similar study conducted in Colombia 1n 1990 to
determine the feasibility of substituting presently used flours in
human consumption markets with cassava flour

In Ecuador three general markets for cassava derivatives can be
distinguished

1) the human consumption market
2) the animal feed market
3) the industraial market
Within these 3 general markets agaln several sub-markets can
be daistinguished (table 1 2)

Table 1 2 Markets for cassava derivatives

human consumption animal feed industrial

1) bread 1) cattle 1) cardboard box
2) pasta 2) poultry 2) textile

3) noodle 3) swlne 3) plywood

4) 1ce 4) shramp 4) glue

5} starch

6) flour

7) etc

In the human consumption market cassava flour and starch are
used 1n bread noodles paste 1ce-cream etc

In the animal feed market cassava derivatives are used as a
carbohydrate source for cattle poultry or swine but also as a
natural agglutinant for pellets used to feed shrimps

4



In the 1industrial market cassava starch 1s used 1n the
cardboard box industry to consclidate boxes and can in the textile
industry be used to starch clothes Cassava flour 1s used in the
plywood industry as a filler in the resin with which sheets of wood
are glued together

§ 1 5 Justification of the study

This year (1991) studies have been planned by the cassava
project to estimate the demand for cassava derivatives 1n the
distinguished market types These studies can be conducted in those
markets where the union 1s already selling cassava products, like
the cardboard box industry the shraimp feed industry, the plywoed
industry, the pasta and noodle 1industry or in industries where
cassava products are not used yet but where they theoretically
could be

A study on the potential of cassava starch in the cardboard box
industry was conducted by the Centro de Desarrollo Industrial del
Ecuador (CENDES) during the period of slack sales (§ 1 2)

This CENDES-study 3indicated a large potential for cassava
starch 1n the cardbeoard box industry and the union sent cassava
starch samples to cardboard box companies In July 1990 one
cardboard box company started buying cassava starch soon followed
by some others

Market potential also seemed to exist 1in the glue industry,
where chemicals are used as raw material to make glues (Mosquera
1990) The union sent a starch sample to the largest glue company
in Ecuador Borden S A but after examinating the sample, this
company concluded that cassava starch doesn't contain those product
characterastics they are specifically looking for

The amount of cassava starch that can be used i1n the textile
industry in Ecuador 1s relatively small according to the union

The market potential in this industry depends mainly on the
size of the industry (Cock, 1985) The textile industry in Ecuador
1s controlled by 1 company only who has disintegrated its whole
production process i1into several smaller functional units 1in order
to avoid the complete shut down of the production line in case of
labour troubles (strikes)

The two largest plywood companlies 1n Ecuador, who claim to

serve together 90 percent of the national market, are both buying
every month considerable amounts of cassava flour from the union

* si1fted whole cassava flour



Especially the largest of these 2 foresees considerable growth
possibilities on short term withain the Andean group

A future problem may, however be the available amount of wood
needed to produce plywood All currently used wood originates from
Ecuador

The last decennium the annual deforestation rate in Ecuador was
2 3 percent, while until now no clear reforestation policies exist
only the two largest plywood companies possess land on which they
cultivate their own trees To what extent this lack of
reforestation policies will 1nfluence the future plywood production
growth 1s unknown All plywood companles are convinced that the
government will never be able to forbid the production of plywood

The potential of cassava derivatives 1n the animal feed market
1s reasonably well known Not only does there exist literature on
this subject the union is also selling already some years to the
shrimp cattle and poultry feed industry and consequently has
considerable insight 1n what the possibilities are in this market
segment

The 1industries 1n the human consumption market generally
consist of many small artisanal factories It will take up a great
deal of time to determine the size of all industries involved
while the amount of cassava derivatives (flour or starch) that can
be sold to the factories separately may expected to be relatively
small

However it can be very anteresting to explore the human
consumption market when the different sub-industries together make
up a considerable potential To avoid time problems random samples
from each industry can be taken

Taking into consideration the present knowledge about the
animal feed market and the available amount of research-time, the
industrial market seems to be most appropriate for further
research, not overlcocoking, however, the possible attractiveness of
the human consumption market

Taking furthermore 1into consideration that, within the
industrial market an extensive CENDES-study was written about the
cassava starch potential in the cardboard box industry, that the
glue industry wasn't interested in cassava starch, that the market
potential in the textile industry 1s expected to be small and that
the plywood production 1s expected to expand, research seems to be
most interesting in the plywood industry

* the {economic) 1integration of the 5 Andean countries, Venezuela
Colombia, Ecuador Peru and Beolivia 1s described 1n appendix 1
** the technical potential of cassava derivatives 1n the animal
feed i1ndustry has been described by A Buitragoe in has "lLa yuca en
la alimentacion animal" (CIAT 1990)



§ 1 6 Objectaives

The main objective of this case study 1s to estimate the
demand for cassava flour in the plywood 1ndustry in Ecuador

Derived of this we want to demonstrate whether this estimated
demand is sustainable, meaning large enough to keep the cassava
flour production by the union for the plywood industry profitable

§ 2 5 Division of the study

We wi1ll start ain chapter 2 with a lay-out of the research
framework which we used to get to the derivation of the cassava
flour demand in the plywood industry

In chapter 3 we will give a descriaiption of the product plywood
and take a look at preduction figures 1n the world cChapter 3 ends
with a description of plywood production and consumption in and
exports from Ecuador

In chapter 4 the products wheat and cassava flour wi1ill be
discussed from raw material to final product Issues dealt with
will be the production of wheat grain and cassava tubers, imports
production of wheat and cassava flour and flour prices

In chapter 5 and 6 we wi1ll deal with the factors that influence
the plywood and cassava flour demand The factors influencing the
plywood demand were mentioned already in this chapter (§ 2 2)

Factors influencing the cassava flour demand are the product
self, the cassava flour price the distribution of cassava flour
and the promotion of cassava flour These factors correspond to the
marketing mix elements of cassava flour

Chapter 6 ends with an estimation of cassava flour prices

In chapter 7 we wlll estimate the plywood demand and the
deraived cassava flour demand

Chapter 8 deals with the processing costs of cassava flour 1In
the final paragraph of this chapter future fixed and variable
production costs will be estimated and used in chapter 9, together
with the earlier estimated cassava flour prices (chapter 6), 1in a
break-even analysis from which future break-even amounts of cassava
flour will result

These break-even amounts will be compared with the estimated
cassava flour demand in order to see whether the cassava flour
demand from the plywood industry 1s sustainable i1n the future

In the final chapter we will draw conclusions discuss
shortcomings of this study and make some recommendations



CHAPTER 2 RESEARCH FRAMEWORK

§ 2 1 The cassava flour use 1n the plywood industry

Cassava flour 1s used together with wheat flour in the
plywood 1ndustry as a filler in the resin with which sheets of
wood are glued together (§ 1 4)

Until about 2 years ago, Ecuadorean plywood companies used
wheat flour only for this purpose This wheat flour,
originating mainly of imported wheat grain can be substituted
partly by cassava flour by sifting the latter giving in doing
so cassava flour an almost similar grain si1ze structure as
wheat flour

§ 2 2 The final demand

The main objective of this study the estimation of the
cassava flour demand i1n the plywood industry in Ecuador
(§ 1 6), will be pursued by looking at the final product in
which cassava flour i1s used as a raw material

The demand for cassava flour from the plywood industry
depends ultimately on the final demand for plywood Because
plywood 1s used 1in house-construction furniture floors,
doors etc 1t can 1n 1its turn also be considered a raw
material

We will assume however that those factors brought out an
this study to explain the final plywood demand are common
factors, explaining the general plywood demand not the demand
for plywood in specific applications

In figure 2 1 we show the separate steps 1n this study,
leading to the estimation of the cassava flour demand

The total Ecuadorean plywood demand consists of a natiocnal
demand and a foreign demand

The national demand component depends on the national
plywood price, the national price of particleboard which as
plywood's local substitute national income population growth
and urbanization degree (Dy = F(Pni1 Pn), ¥n, U) 1n figure
2 1)

The foreign demand component depends on the export price
of Ecuadorean plywood the world price of plywood, the world
prices of plywood's international substitutes being
particleboard and medium density fibreboard and the national
incomes and population growth of the main Ecuadorean plywood
importing countries (D = G(Pf1 Pwi Pfj] Pfk Yf)in figure
2 1)

National i1ncome and population growth are in both demand
components represented 1n one variable total gross national
incone

The national and foreign plywood demand are estimated by
means of linear regression The number of observations with
which both demands are estimated are very low namely 10
years (1 year = 1 observation)
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We assume that the total future plywood demand corresponds
with the total future plywood production (D = Dy + D = S,
in figure 2 1) This total future production will be spread
over the separate plywood companies according to their present
and for the next five years constant assumed shares in the
total plywood production (S1 = X1 S; 1n figure 2 1)

§ 2 3 The derived demand

The demand for flour (wheat and cassava flour) i1s derived
from the plywood production by looking how much flour is
needed to produce one plywood unit (a1 in figqure 2 1)

A problem 1s, however to determine this plywood unit
Plywood, being an odd number of plies glued and pressed toge-
ther may consist of between 3 and 21 plies The more plies a
product consists of the more glue, and consequently flour 1is
needed

Every plywood company produces different amounts of
different plywood products and considerable differences in the
used amounts of flour among companies may therefore exist The
flour demand 1s considered also for each plywood company
(F1 = a1 S1 in figure 2 1)

When we have estimated the plywood demand and deraived for
each plywood company the total flour (wheat and cassava flour)
demand, the cassava flour demand can be estimated
(C1 = B1 Fi1 1n figure 2 1)

Each plywood company uses different amounts of cassava
flour (in relation with wheat flour) in 1its resin We
calculated expected substitution levels for cassava flour for
each plywood company (81 in figure 2 1), taking into account
present cassava flour shares (1n the total flour input) and
the by each plywood company different viewed possible maximum
shares of cassava flour in the total flour input

§ 2 4 The sustainability of the cassava flour demand

After we estimated the cassava flour demand in the plywood
industry we will raise the guestion whether this estimated
demand 1s large enough to stimulate the union in Portoviejo to
keep on providing cassava flour to this industry in the
future

Therefore the processing costs of cassava flour are
estimated and used in a break-even analysis to determine the
amount of cassava flour that the union has to produce to get
at least all costs back The outcome of this break-even
analysis 1s next compared with the estimated cassava flour
demand

* plywood companies purchase sifted whole cassava flour from
the union in Portoviejo (see § 1 5)

10



A break-~even analysis determines the qguantity that has to
be sold to cover all costs incurred in providing a specific
product to a specific market

The deravation of the formula with which this quantity can
be calculated 1s shown below

1) total revenues (TR) equal total costs (TC) TR = TC

2) total revenues consist of an unit price (p) and the
total quantity sold (Qd) TR = p Qd

3) total costs consist of total fixed (TFC) and total variable
costs (TVC} TC = TFC + TVC

4) total variable costs equal the variable unit costs (vc)
times the quantity produced (Qs) TVC = vc Qs

5) assuming among others that the produced guantity in
period t eguals the quantity sold in period t {Q=0d4=Qs)

P Q=TFC +vc Q

or Q = TFC/(p - vc)

The variable Q represents 1in this formula the quantity
that has to be sold to break even that 1s the amount at
which all costs variable as well as fixed are covered by the
revenues 1n a specific market

If future sold quantities smaller are than the break-even
quantities production 1s unprofitable while on every product
sold above the break-even guantity profit will be made

Future prices needed 1n the break-even analysis will be

derived of past wheat and cassava flour prices by means of
linear regression

11



CHAPTER 3 PLYWOOQD

In this chapter we will start with a description of plywood and
1ts production process Next plywood production and exports are
discussed from a world level to country (Ecuador) level

§ 3 1 Plywood

Plywood 1s, according to the Hardwood Plywood Manufacturers
Association (1977), defined as a panel composed of an assembly of
layers or plies of veneer jolned with an adhesive A number of wood
speciles are used to make plywood 1like Cedar Balsa, Laurel Ceiba
Balm Oak, Teak or Mangrove

Plywood panels are constructed with an odd number of plies The
core, the 1innermost part of plywood may be of veneer sawed
lumber particleboard hardboard or some other material Figure 3 1
shows some typical plywood constructions

Plywood can be divided into hardwood and softwood plywood
Hardwood plywood 1s distinguished from softwood plywood ain that the
former 1s generally used for decorative purposes and has a face ply
of wood from a deciduous or broad leaf tree Softwood plywood is
generally used for construction and structural purposes and the
veneers typically are of wood from evergreen or needle-bearing
trees (McDonald 19877)

Figure 3 1 Typical plywood constructions

Source 'Hardwood and decorative plywood" Hardwood Plywood
Manufacturers Association 1983

12



In Ecuador 4 main plywood quality grades are distinguished,
being, i1n order of best guality to worst A B C and D The best
quality classes A and B are exported while the poorer quality
classes are sold locally because of higher quality demands abroad

Quality grade A 1s plywood 1n a perfect state while quality
grade D 1s plywood with considerable defects 1like a damaged face
or back or plywcod consisting of loose plies

Every plywood company 1in Ecuador has besides quality control
during the production process, also qualified people who classify
each produced plywood product according to the above mentioned
grades

The technological way in which plywood 1s produced 1s the same
all over the world, just the values of the technical parametres in
the production process differ from country to country and within a
country from company to company

The plywood production process consists of the following steps

1) reception of the trunks at the plant

2} skinning the trunks

3) laminating the trunks by means of sharp blades on the axis
of a lathe

4) drying the resulting sheets

5) shaping the sheets

6) gluing the sheets together

7) assembling the sheets

8) pressing the sheets, resulting in plywood

9) cutting and framing plywood

10) sanding the face of plywood

11) classifying plywood

In step 6 the raw material of interest enters the resin with
which sheets of wood are glued together and in which at least 1in
Ecuador wheat and cassava flour are used This resin consists
furthermore of a chemical glue water, an insecticide and a
katalysator

In Ecuador almost all plywood companies use the same above
mentioned inputs 1n the resain but 1t i1s unknown whether this 1is
also the case 1n the rest of the world The relative quantities of
each of these input components in the resin differs in Ecuador from
company to company

§ 3 2 World plywood production and exports

The United States produce most plywood in the world, followed
by Indonesia and Japan The shares of these countries in the total
world production in 1989 were 39, 17 and 13 percent respectively
The total world plywood production and the production of countries
producing most plywood in the world from 1980 up to and including
1989 are presented in table 3 1

13



Tabl 31 Tt lw ldplyw dp d tinandp d tin fth 1 g t plyw dp du ing unt i

p dutininthu d ubi mt

¥y wo 1d UsA J pan Ind n Can d B il
1980 39 383 14 857 8 000 1 011 2 338 826
1981 40 306 16 300 7 096 1 552 2 086 902
1982 38 Bas 14 803 6 742 2 487 1 B50 902
1583 Wi DBI 18 169 7 291 3 133 2 270 502
1984 44 009 18 425 7 083 3 600 2 050 502
1985 44 825 18 580 7 033 4 615 2 190 902
1986 &7 679 20 484 6 B24 5 750 1 877 902
1987 45 985 19 430 7 340 6 400 2 221 1 200
1988 50 4332 19 280 7 291 7 733 2 182 1 300
1989 51 296 19 800 & 707 8 784 2 165 1 300

FAQ tim t

un ffi i 1 £ g
Su FAOY b k 1989 F tp d t 1978 1989 FAO F try 8 n 24

FAO St ti t S i n 97 Rom 1991

Indonesia exports most plywood in the world followed by the
United States and Malaysia Indonesia exported almost 92 percent
of 1ts total production 1n 1989 and the United States 7 percent
(FAO 1991) Malaysia had a total plywood production of almost
1 1 million cubic metres 1in 1989 of which 85 percent was exported
(FAO 1991)

In South America Brazil 1s the largest plywood producer and
exporter with an estimated total production in 1989 of 1 3
million cubic metres (table 3 1), of which 28 percent was
exported (FAOC 1991)

§ 3 3 Plywood production in and plywood exports from the Andean
countries

The total Andean plywood production in 1989 was 203 thousand
cubic metres (see table 3 2), which 1s only 0 4 percent of the
total world production in that same year Of this amcunt 9
percent was exported (table 3 2)

While 1n 1980 Colombia Ecuador Venezuela and Peru
contributed all in almost the same proportion to the total Andean
plywood production Ecuador had enlarged 1ts share in this total
1in 1989 Bolivia's share 1n the total Andean plywood production
diminished from almost 3 percent in 1980 to less than 1 percent
in 1989

Colombia Ecuador Peru and Bolivia export a part of thear
plywood production, while Coclombia also imports plywood
Venezuela 1s the largest plywood importer of the 5 Andean
countries In 1989 Venezuela imported 15 thousand cubic metres
plywood and Colombia 3 thousand cubic metres (FAO, 1991)
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Tabl 32 Plyw d p d tin nd xp t f th And an ti in th d Pi mt

C 1 mbi E d Vn 1 P u B1lwvi

¥y P E P E P P E P E
1980 52 59 51 55 49 1 [ 2
1981 &0 65 26 69 40 1 [ 3
1982 48 1 65 26 a7 37 1 6 4
1983 37 65 8 &7 22 1 5 1
1984 37 2 65 g 47 30 1 1 1
1985 37 2 53 11 34 20 2 1
1986 37 2 60 15 40 a5 3 1
1987 az ) 72 34 &0 43 3 1
1988 a7 5 74 20 53 40 3 4
1989 37 5 76 13 53 35 2 1
P=p d tin FAO tim t

E= xpot un £fi 1 1 figu

-] FAOY b k 1989 F tp d t 1978 1989 FAOF try S n 24
FAO Bt ti ti 5 i n 97 Rm 1991

§ 3 4 Plywood production exports and apparent domestic
consumption 1n Ecuador

In Ecuador 5 plywood producing companles exist, being
Enchapes Decorativos S A (ENDESA) Plywood Ecuatoriana S A
Contrachapados de Esmeraldas S A (CODESA) Forestal Esmeraldefia
S A (FORESA) and BOTROSA The last company BOTROSA however
only produces plies, which are sent to its co-partner ENDESA who
actually glues the plies together to get plywood and who 1in
doing so, uses an adhesive 1n which wheat and cassava flour are
used Therefore BOTROSA will not be considered in this study

The plywood companles can be grouped according to thear
owner ENDESA and BOTROSA are, as saild co-partners and their
mutual owner 1s the Pefia Durini family Plywood Ecuateriana and
CODESA also belong to the same owner the family Alvarez Barba
Only FORESA operates alone 1n the plywood industry in Ecuador
Its owner i1s called Patifio

The joint actual capacity i1nstalled of the 4 plywood
producing companies 1s 80 800 cubic metres each year 1In 1989
63 5 percent of this capacity was productive and i1n 1990 70 6
percent

The total plywood preoduction 1n Ecuador has already been
presented 1in table 3 2 1n paragraph 3 3 But the production
figures from 1980 to 1989 in table 3 2 are published by the FAO
and show a considerable difference with the available 1987-1989
production figures from the plywood companies themselves Figure
3 2 shows this graphically
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Figure 3 2 Ecuadorean plywood production figures published by

the FAO and plywood production figures provided by plywood
companies themselves

' thousands cublc metres

B8 F.A O statistics

plywood companies

In 1987 the total plywood production given by the plywood
companlies was 90 9 percent of the plywood production given by the
FAO In 1988 this was 82 6 percent and in 1989 67 5 percent

Because the FAO 1s the only information source publishing
time series of plywood production in and plywood exports from
Ecuador these production and exports figures from 1980 to 1989
(table 3 2 1n § 3 3) wi1ill be used in chapter 7 to estimate the
national and foreagn plywood demand

We will however correct the estimated plywood demand (based
on the FAO-figures) with the limited information provided by the
plywood companies According to these companies the Ecuadorean
plywood production was 57 013 cubic metres in 1990

In order to get a little more insight in the structure of the
plywood industry, the production shares of the separate companies
are presented in table 3 3

All information provided by plywood companies has to be
treated with most discretion and the companies will therefore be
numbered arbitrary in the following as company 1 to 4

These shares have been reasonably stable during the period
1987-1990 Company 3 has been and still 1s the largest plywood
producer 1n Ecuador Company 4 1s the second largest but the
difference 1n production share with company 2 has become almost
zero 1n 1990 Company 1 1s the smallest company i1in the plywood
industry

16



Tabl 33 P d ti h fth plyw d wmp 1§ i th ttlplyw dpod tinf m1987 ¢t 1990

mp y 1 mp ¥ 2 mp y 3 mp y 4
¥y r (1) (x) (%) (Z)

1987 17 5 211 36 4 25 0
1988 16 1 19 8 41 8 22 &4
1989 14 4 20 9 41 3 23 3
1990 17 3 21 4 398 21 6

v B 16 3 20 8 39 & 23 1

Nt in om ¥ P t d t dd pt
100 b £ diff n in r unding f£f

-]

S ur Flyw d ompani E d 1991

The exports of Ecuadorean plywood have also been presented
in table 3 2 1n paragraph 3 3 These exports figures show a
fluctuating course while the total production increased since
1985

Subtracting the exports from the total production results in
the apparent domestic plywood consumption which we will consider
the national plywood demand In figure 3 3 the total Ecuadorean
plywood production, apparent consumption and exports are shown
graphically

Figure 3 3 Production, exports and apparent domestic consumption
of Ecuadoran plywood

thousands cubic metres
8 \

40 TIE
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e
1980 198t 1982 1983 1984 18985 1986 15987 1988 1989

—— plywood productien =+ plywood exports

* plywood consumption
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Since 1984 most Ecuadorean plywood has been exported to the
United States 1In 1990 67 8 percent of the Ecuadoran plywood
panels exports went to the United States 13 3 percent to
Colombia 11 7 percent to the United Kingdom 3 4 percent to
Peru 2 3 percent to Canada 0 8 percent to Sweden and © 7
percent to Spain (Banco Central del Ecuador 1991)

As mentioned 1in paragraph 1 5, one of the major problens
faced by the plywood industry in Ecuador 1s reforestation Aall
wood used 1n the plywood industry originates from Ecuadorean
forests

Oof the 14,730 thousand hectares exaisting forest in the 1980's
in Ecuador on average 340 thousand hectares disappeared annually
during this decennium, 1 e an average annual deforestation rate
of 2 3 percent while the average annual reforestation in the
1980's was only 6 000 hectares 1 e an average annual
reforestation rate of 0 04 percent (The World Resources
Institute, 19%0)

Only 2 plywood companies have bought land on which they grow
their own trees to ensure future wood supply A lot of money 1is
involved 1n these projects because of the long pay-back time of
the 1nvested money and the high interest rates prevailing in
Ecuador Plywood companles see reforestation in the first place
as a government task and complain about the lack of clear
reforestation policies

None of the plywood companies thinks that the government will
forbid in the future the plywood production Not only because of
the valuta inflow from plywood exports but also because of the
amount of people working 1in this industry
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CHAPTER 4 WHEAT AND CASSAVA FLOUR

As mentioned 1n paragraph 3 1, wheat and cassava flour are
inputs 1n the resin which 1s used to glue sheets of wood together
to get plywood In this chapter we will discuss the production
of wheat and cassava flour from raw material to final preoduct

§ 4 1 Wheat production and imports

Wheat 1s cultivated 1in Ecuador but production has
traditionally been smaller than demand resulting 1n imports

The share of the national wheat production 1n the total
supply of wheat diminished from 1975 to 1990 with almost 74
percent While 1in 1975 still 24 4 percent of total supply
consisted of national wheat thas was only 6 4 percent in 1990
(see table 4 1)

Wheat i1mports increased from 1975 to 1990 with 216 percent
In 1988 and 1989 imports fell back a little probably because of
the elaimination of a wheat import subsidy in force until then
but 1n 1990 i1mports were at a new and never before reached level
again (table 4 1)

Tabl 4 1Ttlwh t upply inEud £ @m 1975t 1990

ntinl ttl

p d tin h imp ¢ h pply
¥ {mt.) () (mt) (%) (mt}
1975 64 647 24 4 200 405 75 6 265 052
1976 46 422 15 ¢ 245 947 84 1 292 369
1977 3% 800 16 0 209 026 84 0 248 826
1878 28 904 10 2 254 345 89 8 283 249
1979 31 248 10 6 263 639 89 & 294 907
1980 31 113 20 314 191 810 345 304
1981 41 431 12 0 304 617 88 0 346 048
1982 38 538 110 312 845 83 0 351 383
1983 26 914 79 312 223 92 1 339 137
1984 25 172 61 384 493 93 9 409 665
1985 18 464 50 353 979 95 ¢ 372 443
1986 23 277 58 378 &80 94 2 401 957
1987 17 498 & 4 380 790 95 6 398 288
1988 24 019 6 & 350 053 93 6 374 074
1989 29 069 79 336 603 92 1 365 672
1990 29 645 6 4 433 199 93 6 462 B4A
mt. mt tn
Su MAG Situ idnyp néti d1 1ltiv d 1 t ig

n LEud 1990 1991 1991

Wheat 1imports originate entirely from the U S A Since

October 1991 the government allowed wheat importers also to buy
from Canada where the wheat price was lower than in the USA
(C Yugcha, November 1991) Permissions to aimport wheat are
granted by the Ministerio de Agricultura y Ganaderia
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§ 4 2 Wheat flour

The 1mport of wheat flour 1s not allowed in Ecuador All

flour is produced nationally There exist 25 wheat flour mills
in Ecuador who have together an estimated capacity of 674 000
metric tons per year (MAG 1991) The three largest mills ain
Ecuadeor are Molinos del Ecuador and Industrial Molinera both
located in the province Guayas 1n the coast and La Unién in the
province Pichincha in the sierra Thelr shares in the total flour
production 1n the period 1983-1984 was respectively 21 7 25 1
and 10 6 percent (R Urricla and M Cuvi 1986)

The share of national wheat in the total amount of wheat used
by Ecuadoran mills 1s even smaller than 1ts share in the total
wheat supply in Ecuador In the period 1989-1990 only 3 2 percent
of the total wheat input originated from Ecuador, as can be seen
from table 4 2 while the share of national wheat in the total
wheat supply in Ecuador 1in 1990, as we saw 1n table 4 1 was
twice as much namely 6 4 percent

Table 4 2 T t 1 wh ¢t fl p d tinf mnti 1 dimp tdwh ¢t

ti 1L mp td fl
g i ultu 1 wh t wh t p d tin
¥ (mt) {mt.) (mt.)

1975 1376 23 799 200 716 171 034
1976 1977 22 948 223 805 186 271
1977 1978 23 649 245 089 209 727
1978 1979 22 482 262 094 218 526
1979 1980 16 398 277 127 227 018
1980 1981 19 874 311 327 253 370
1981 1982 20 412 319 782 260 803
1982 19a3 24 388 315 071 260 879
1983 1984 4 843 342 262 261 894
1984 1985 10 145 3as7 327 279 005
1985 1986 13 254 374 541 290 400
1986 1987 15 892 367 085 288 032
1987 1988 11 319 398 428 311 113
1988 1989 10 229 346 923 267 864
1989 1990 10 707 327 265 254 087

mt mti t

Su MAG Sit dényp nét dl ltv dltig
n LE d 1990 1991 1991

Wheat flour 1s used for different purposes In 1987 34
percent of the total wheat flour production went to bread-making
cakes and biscuits almost 25 percent to noodles 18 percent to
balanced food 21 percent to wholesalers and 1 91 percent to
others (see table 4 3) The wheat flour sales to the plywood
industry will be included in this 1 91 percent
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Tabl 4 3D t ti fth ttlwh t fl p d ti in 1987

b d making ak d bi uit 34 37

dl 24 51
blan 4 f d 18 11
whl 1 21 10

th 191

ttl 100 ©

s IMSA and ANDEMOL 1988

The plywood industry 1s buying 1ts wheat flour from the
following mills
- Molino Superior S A
- Molinos La Union S A
- E1 Condor

The last mi1ll El Condor sells very small amounts of wheat
flour to the plywood 1industry Its main target group are
breadmaking companles and only in case their production 1s larger
than the sales to this group they sell their over-production to
plywood companies

The amounts of wheat flour used by plywood companies in their
production process in 1990 are shown 1n table 4 4 Together these
companies used 1,392,745 kilograms wheat flour in this year,
while the total wheat flour supply in the period 1989-1990
254 087 tons was (table 4 2) meaning that about 0 55 percent of
the total flour production in that periocd to the plywood industry
went

Table 4 4 Total amount of wheat flour used by plywood
compan1les 1n 1990

wheat flour input

company (kilograms)
1 256 490
2 347 750
3 443 044
4 345 461
total 1 392 745

Source plywood industry 1591

* (1 392 745 kg [/ 254 087 tons) 100% = 0 55%
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§ 4 3 Wheat and wheat flour prices

Wheat 1mports have been stimulated by the government, who
paid not only the difference between a higher world price of
wheat and a by government established referential price for
imported wheat to wheat 1importers, mainly mills, but also
importation expenses

Only 1in 1977 the beginning of 1978 and the end of 1982 was
the world price of wheat lower than the established referential
price and had wheat importers to deposit the difference in a
special fund of the Ministerio de Industrias Comercio
Integracidn y Pesca

A referential price for imported wheat was first established
1n October 1973 to stabilize import prices Since January first
1988 the government abolished the subsidy (a referential price
1s sti1ll maintained) and instead enlarged credit provisions to
wheat importers

The government establishes also a support price for national
wheat This naticnal support price has always been higher than
the referential price of 1mported wheat except in 1988 and 1989
and was therefore unable to compete with imported wheat In table
4 5 the prices of national and imported wheat are put together
for the years 1976 to 1990

The government furthermore fixes every three months, together
with a referential praice for imported wheat and a national wheat
support price, a celling price (ex-mill) for wheat flour by means
of Ministerial Agreements of the Frente Economico This price 1is
established to protect the consumer (Frente Economico 1991)

Tabl & SAv g pi fntinl(upprtpi )andimp tdwh t( £ ntilpi ) tmilllw 1
upp t pp ¢t f ntil f ntil
pi pi P pi

y {Su r /50 kg) (US d 11 /50 kg) (S /50 kg) (US d 11 /50 kg)

1976 203 5 0 265 174 3 0 227

1377 203 5 0 265 175 0 0 228

1978 275 0 0 358 166 7 0 217

1979 275 0 0 358 151 & 0 197

1980 363 0 0 473 171 9 0 224

1981 363 0 0 473 178 7 0 233

1982 440 O 0 573 250 6 0 327

1983 440 0 0 573 432 8 0 564

1984 770 0 1 003 602 2 ¢ 785

1985 1320 0 1720 957 2 1 247

1986 1320 0 1 720 1025 6 1 337

1987 1760 0 2 294 1279 0 1 667

1988 2755 7 3 591 2BE2 6 3 730

19689 5812 1 7 574 6078 7 7 922

1990 8038 4 10 475 8038 4 10 475

v B £fi i 1 h g t 1990 1 Us $ 5/ 767 38

5 MAG Sit idn ¥y p né ti d1l 1t v d1lt ig

n 1E d 1990 1991 1991

22



and so on (Frente Economico, 1991)

The referential price of imported wheat 1s based on the
import costs of wheat, like freight costs taxes customs duties

The ex-m1ll ceiling price of

wheat flour 1s based on the referential and support price of
wheat and the processing costs of wheat into wheat flour Thas
1s shown 1n table 4 6, where the ceiling price of wheat flour ais

established for the months April, May and June 1991
Table 4 7 shows the established wheat
flour prices from January 1950 to September 1991

are 1n current Sucres

Tabl

46Dmont tin £ th lul tin £ th ling p

fwh t fl

1

wmat 1 1 t t p d S0 kg £wh t flu imp t dwh ¢t 59 62 kg
nt nlwh € 4 49 kg

minu vry fbyp d t 14 10 kg S/ 638 00

2 p
3t

4 p

ing t f S0 kg wh t fl
tlp d tin t
fit w d d (%)

mill p i P 50 kg

S5 u F nt E némi A d N 91 005 A g t 1lZth 1951

Tahl %4 7Wh t flu p i tabli hdby th F nt E ndém

and tulm ktpi p id by th plywo d ind try

g vmmnt pi tulp

y ar month Su /50 kg US $/50 kg ] /50 kg US $/50 kg

1990 Janu ry 12 300 00 16 03 14 550 00 18 96
F bru ry 12 300 00 16 03 14 550 00 18 96
M h 12 300 00 16 03 14 550 00 18 96
Ap 11 12 743 72 16 61 14 550 00 18 96
My 12 743 72 16 61 14 550 00 18 %6
Jun 12 743 72 16 61 14 550 Q0 18 9¢
J 1y 15 009 00 19 55 14 550 00 18 96
Augu t 15 000 00 19 55 14 550 0¢C 18 96
Septemb 15 000 00 19 55 14 550 00 18 96
Oct b 15 000 00 19 35 14 550 00 18 96
N vemb 15 000 Q0 19 55 14 550 00 18 96
De emb 15 000 00 19 535 14 550 €O 18 96

1991 Janu ry 15 000 00 19 55 14 550 00 18 96
Fbury 15 009 00 19 55 14 550 00 18 96
M h 15 000 00 19 55 16 200 00 21 11
Ap 1 15 600 00 20 33 16 200 00 21 11
My 15 600 Qo 20 33 16 200 90 21 11
Jun 15 600 00 20 33 16 200 00 21 11
J ly 17 600 00 22 94 16 200 00 21 11
Agut 17 600 00 22 94 17 150 00 22 35
S ptemb 17 600 00 22 94 17 150 00 22 35
oOtb n n 17 150 00 22 35
N vemb n n 19 400 00 25 28
D emb n n 19 400 00 25 28

n =nt v ilabl

av I3 f£1 i 1 h ng t 1990 1US 8§ =35/ 767 36

Su Au d dl1F nt E némi and M 1li L Unidén 1991

23

8/ 250 00 =

The costs

3/ 187 61 = S/ 11 185 01

1122 50
958 80
11 348 71

3,368 27
14 716 98
883 02

8/ 15 800 00



The prices of wheat flour, established by the government
don't correspond with the actual prices paid by plywood
companlies When a plywood company buys regularly wheat flour in
large amounts considerable diliscounts are provided The actual
prices pald by plywood compahles are presented also in table 4 7

In 1990 the actual (current) price was constant while 1t
increased with 33 percent in 1991

The wheat flour price established by the government increased
with 22 percent in 1990 and with 17 percent from January until
September 1991

As can be seen from table 4 7 the actual price was higher
than the government price from January 1990 to June 1990 Then
from July 1990 up to and 1including February 1991 the actual
market price was lower than the government price From March
unt1l June 1991 the actual price was higher again than the
government price During July August and September 1991 the
government price was higher than the actual market price

In figure 4 1 we summarized the distinguished wheat and wheat
flour prices 1n a comprehensive scheme

Fagure 4 1 The distinguished wheat and wheat flour prices 1n
Ecuador

ECUADOR
| FARMERS
national | wheat
Support price
referential ////7
imperted wh o
p wheat price 2 e market
? P —>
4 e I; Price
09 \
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§ 4 4 Cassava production in Ecuador

The cassava production diminished with 3 percent in Ecuador
from 1966 to 1979 and with 5 9 percent from 1979 to 1989 (CIAT
1991) In 1990 the total cassava production was 134 245 metraic
tons, of which 31 7 percent originated from the mountain reqion,
26 0 percent from the coast region and 42 3 percent from the east
region (INEC 19S0)

The province Manabi had the largest area cultivated wath
cassava 1n 1990 namely 428 thousand hectares, of which 30
percent in combination with other crops On this area 15 338
metric tons cassava were produced

When compared with other Latin American countries the
average cassava Yyield 1s low 1n Ecuador 5 882 Xilograms per
hectare 1n the period 1987-1989 while neighbour countries like
Colomblia and Peru had average yields of 8,458 and 10 620
kilograms respectively over the same period (CIAT 1991)

§ 4 5 Cassava chips and cassava flour production by the cassava
project in Manabi

As mentiocned 1n chapter 1 the associations in the cassava
project in Manabi i1n Ecuador mince cassava tubers into cassava
chips and dry these chips on cement drying floors The union next
processes the dried chips into different cassava flour products

In the processing period 1989-1990 the available drying area
of the associations was 20 130 square metres consisting of own
and rented cement floor and trays while 1n the processing peraiod
1990-1991 the total drying area 1increased to 35,690 square
metres 1ncluding 600 square metres drying floor at the union's
demonstration centre

In the processing period 1989-1990 2 971 tons cassava were
produced by the members and non-members involved in the cassava
project in Manabi of which 2,703 tons were used to produce 956
tons dried cassava chips

In 1990-1991 5 135 tons cassava were produced, of which 4,495
tons were processed into 1 346 tons dried chips The total dried
cassava chips production of each association duraing the
processing period 1990-1991 1s shown 1in table 4 8

The associations differ in the amount of cassava needed to
produce one unit dried cassava chips 1 e the conversion rate
of cassava into dried cassava chips Thilis conversion rate 1s an
efficiency graduator Raw material 1s the largest cost item in
the production costs of the associations A favourable conversion
rate wi1ll therefore lead to lower total production costs (more
of this will be discussed chapter 8)
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Tabl 4 8D i d v hip p d ti £ h citinf mJ1ly 1990 t Jun 1931

wh 1 pi whit pi
itin (qq} (kg} (qq) (kg)
Tabl n 1272 15 57 704 72 3 231 83 146 595 81
Bj o 365 19 16 565 02 1 085 94 49 258 24
Bijahu 1 1 B09 00 82 056 24 686 00 31 116 96
Migu 1ill 2 024 00 91 808 64 3 788 00 171 B23 68
Ma nt B63 24 20 408 83 449 93 20 408 83
Mat d C dy 909 B0 41 268 53 951 65 43 166 84
ELChi L 915 84 41 542 50 1 578 71 71 610 29
Jab neill 594 %0 26 9B4 65 3 364 82 152 628 24
Sit d My 604 72 27 430 10 2 092 24 94 904 00
El Jun 143 74 6 520 05 875 66 39 719 94
Pan y Agu 298 16 13 524 54 74 77 16 999 57
Ri Chi d Nb 297 45 13 492 33 728 19 33 030 70
L Cu t 405 66 18 400 74 976 76 44 305 83
El Alg dén 121 66 5 518 50 600 53 27 240 04
Demon t tin nt 175 32 7 952 52 698 92 31 703 01

gg = qu nt 1 = 45 36 kg

Su UAPPY 1991

In the processing period 19285-1986 the first processaing
period of the cassava project only dried whole cassava chips
were produced and sold to the chicken feed industry 1In the next
processing periods these whole chips were further processed into
flour and sold to the shrimp feed industry

In the processing period 1988-198S% the union began to produce
white as well as whole cassava flour because of the preference
of some shrimp feed companies for white cassava flour

Since 1989-1990 the total production of these different flour
types are distinguished in the union's accounts In the
processing period 1989-1990 the union also began to sift whole
and white cassava flour (table 4 9)

Tabl 4#9Th p d tin £ v fl p d t byth un nfom t fi t
P ing p 1 d 1985 1986 until th p igp 1d1990 1991
v fl Lyp

wh 1 fl wh t fl ft. d wh 1 fl ift d wh t f1
P ing p id (mt ) {mt) (mt.) {mt)
1985 1986 50
1986 1987 79
1987 1988 353
1988 1989 1 012
1989 1390 365 565 33
1990 1591 286 982 200 6

mt mti tn

S ure UAPPY 1991
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The union's flour production 1i1n 1990-1991 was sold to
different customers Whole and white cassava flour were sold to
the shrimp feed i1ndustry sifted whole cassava flour solely to
the plywood i1ndustry and sifted white cassava flour to the pasta
and noodle industry

The amounts of sifted whole cassava flour sold to the plywood
industry since this i1ndustry began buying cassava flour from the
union 1n February 19%0 are presented 1in table 4 10

Table 4 10 Amounts of sifted whole cassava flour sold
to the plywood industry

amount

year month (aq) (kg)

190 January - -
February 300 0 13 608 O
March 143 0 6 486 5
Apral 225 5 10,228 7
May 412 5 18 711 ©
June 420 2 19 060 3
July 221 12 10 029 1
August 407 0 18 461 5
September 330 0 14 968 8
October 210 1 9 530 1
November 365 0 16 556 4
December 209 O 9 480 2

1991 January 330 0 14,968 8
February 242 0 10,977 1
March 370 7 16,815 0
April 491 7 22,303 S
May 495 0 22,453 2
June 165 0 7 484 4
July 539 0 24 449 0
August 485 0 22 453 2
September 495 0 22 453 2
October 550 0 24 948 0
November 495 0 22 453 2
December 495 0 22 453 2

qq = quintal = 45 36 kg
Source UAPPY 1991

Two of the 4 plywood companles 1n Ecuador are buying cassava
flour from the union 1n Portoviejo From the other 2 plywood
companies 1 1s not using cassava flour at all in its production
process and the other purchases 1ts cassava flour from cassava
flour producers 1n the towns of Esmeraldas and Santo Domlngo

One of the first 2 companies who both buy cassava flour from
the union also gets 1ts cassava flour from another cassava flour
mi1ll 1n Portoviejo
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In table 4 11 we can see that plywood company 1 doesn't use
cassava flour in i1ts production process, only wheat flour, that
company 3 used most cassava flour i1n 1990 and that company 4 used
1n 1990 twice as much cassava flour as company 2

Plywood companies use cassava flour only recently as a
substitute for wheat flour Company 2 and 4 probably used it
already before March 1990 when company 3 started to use 1t

Tabl & 11 Am unt £ v flu u dby th diff t
plyw d ompani inEud inthi p dutinp 8
¥ plyw d omp ¥ v flu inpt in kil g ams
1990 2 30 &58

3 116 956

& 60 964
1991 2 t v ilabl

3 176 482

] 69 000
S plyw did try 1991

When we add up the monthly amounts of cassava flour sold by
the union to the plywood 1industry 1in 1990 1in table 4 10
(=147 120 6 kg) and the amounts of cassava flour used by plywood
companlies 1n 1990 ain table 4 11 (=208 578 kg) we find after
dividing these figures that 70 5 percent of the total amount of
cassava flour purchased by the plywood industry in the year 1990
originated from the union in Portoviejo

§ 4 6 Cassava flour prices

In paragraph 4 5 we mentioned that the different cassava
flour products produced by the union are sold in different
markets The prices the union received for the different flour
products are shown below 1n table 4 12 More further processed
cassava flour received a higher price than less further processed
cassava flour

Tabl 4 12 Av g pi vdf th d £ff nt
v flu p 4 t £ omJ ly 1990 until Jun 1991

v f1l p d t § s/quint 1 US d 11 /50 kg

wh 1 v f1 6 714 0 8 26
whit v flu 7 826 7 9 63

ft d wh 1 v flu 9 013 2 11 09
ift & whit v fl 10 478 2 12 8¢9

v g ffi i 1 x hang t du ing th p id 105§ 5/ 89378

Su UAPPY 1991
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Tabl 4 13 C tpi p id by th plywec d ompani £ ift d wh 1 v fl

v fl pi
y mo th ] /quint 1
1990 Jan ry
Fb ry 5 800 00
M h 727272
Ap il 7 272 72
My 8 636 36
Jun 8 636 36
July 8 636 36
Aug t 8 636 36
S ptemb 8 636 36
Otb 8 636 36
N vemb 8§ 636 36
D emb 8 636 36
1991 Janu ry B 636 36
Fbury 8 636 36
M h 9 090 91
Ap i1 9 09C 91
My 9 090 91
Jun 10 909 09
J 1y 10 909 09
Aug t 10 909 0%
§ ptemb 10 909 09
Otb 10 909 09
N vemb 10 909 09
D emb 10 509 09

s e UAPPY 1991

Unlike wheat and wheat flour prices cassava and cassava
flour prices are not influenced by government interference

The monthly prices paid by the 2 plywood companies since the
union started selling sifted whole cassava flour to them, are
presented above 1n table 4 13 These prices stayed constant for
conslderably long periocds especlally from May 1990 to February
1991 and from June to December 1991
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CHAPTER 5 FACTORS INFLUENCING THE PLYWOOD DEMAND

In chapter 2 we mentioned that the total plywood demand
consists of a national and a foreign component In this chapter
we will discuss the factors that have an impact on the national
and the foreign plywood demand

Factors i1nfluencing the national plywood demand are the price
of plywood, the price of 1ts substitute 1n Ecuador,
particleboard, national 1ncome and urbanization degree These
factors will be discussed 1n paragraph 5 1

Factors influencing the foreign plywood demand are the export
price of Ecuadorean plywood, the world prices of plywood
particleboard and plywood's other international substitute,
medium density fibreboard and the national incomes of those
countries that regularly import Ecuadorean plywood These factors
will be discussed i1n paragraph 5 2

§ 5 1 Factors influencing the national plywood demand

As said in paragraph 3 4, the apparent domestic plywood
consumption, resulting by subtracting the plywood exports from
the total plywood production 1s assumed to equal the national
plywood demand

The plywood demand rose from 8 thousand cublc metres in 1980
to 63 thousand cubic metres in 1989 (see table 3 4) Although the
national demand fluctuates from 1980 to 1989 a clear rise
becomes apparent (figure 3 3 i1n paragraph 3 4)

A product's own price, price(s) of 1ts substitute(s) and
income are classical variables explaining a product's demand If
the price of a product rises other things being equal, consumers
may buy less and look for a cheaper substitute When consumers
have more income to spend demand may 1increase other things
being equal and reverse

§ 51 1 The plywood price

A first factor influencing the demand for a product 1s its
own price 1n our case the price consumers pay for plywood 1in
Ecuador Because there exist different plywood types (see § 2 3)
with different prices and because prices change during a year,
an average annual price per cubic metre has been provided by
plywood companies Later 1in this paragraph we will demonstrate
some present prices for different plywood products

The current average plywood prices provided by the plywood
industry have been made constant to the year 1987 by dividing
them by the manufacturing value added deflator of Ecuador
(appendix 2)

Because the plywood 1industry only provided yearly current
prices from 1984 to 1990 the number of observations 1s 6 whach
1s very low The average plywood price fluctuates considerably
during the available observation period (see table 5 1)

30



Tabl 51Th E d nplyw ddemand th v g ntinlplyw d nd

parti 1 b d p ic 3 ntinli om d th baniz tind g
plyw d plywo d p tilh d g ntinl bani ti n
n umpti n pt pi in m dg

¥ (000 %) 5/ p o) (8/ p ad) (10 Us §) x)

1980 8 42 088
1981 39 44 501
1982 39 45 34l
1983 57 46 195
1984 56 41 783 37 545
1985 42 39 966 3% 177
1986 45 31 908 38 019
1987 a8 41 613 36 247
1988 34 44 3530 34 904
1989 63 37 188 28 650

10 804 46
10 944 &7
10 650 49
10 417 50
613 51
10 994 52
10 23¢ 52
9 B19 53
10 677 54
10 845 54

oo oW-wmd

L= IR L R -~
| g
[+

DN WO WM ~®

S/ =Eud an Su

s plyw d numptin FAOY Db k 1589 F tp d t 1978 1989
FAOF try 8 i n 24 FAO St ti t 8 n 97 Rom 1991
plyw dp i plyw d ind try 1991

p tilb dpi p tilb dindu try 1991
3 ntinlin m W ld Bank W 1d Tabl 1990 1991
bani tindg Intitt N inld E¢tdi¢ti yC u Quit 1991

§ 51 2 The particleboard price

A second factor influencing the demand for a product 1s the
price of 1ts substitute

The substitutes of plywood are according to three of the
four plywood companles particleboard and medium density
fibreboard One plywood company mentioned beside particleboard
also hard plastic sheets and extra hard pressed cardboard as
substitutes

According to ENDESA  particleboard and medium densaity
fibreboard are only substitutes in some applications not in all
We wi1ll consider here only particleboard and medium density
fibreboard as plywood's substitutes

Particleboard 1s a panel composed of small chips or pieces
of wood that are bonded together in the presence of heat and
pressure by a synthetic resin adhesive

Medium density fibreboard 1s a panel or core product
manufactured from lignocellulosic fibres combined with a
synthetic resin or other suitable binder It 1s manufactured to
a density of 31 pounds per cubic foot and to 55 pounds per cubic
foot by the application of heat and pressure by a process 1n
which the inner fiber bond 1is substantially created by the added
binder (Hardwood Plywood Manufacturers Association 1983)

Particleboard i1s produced and sold in Ecuador Fibreboard 1is
neither produced nor 1mported 1in Ecuador and therefore not
considered a competitive product in a naticnal context

In Ecuador, 2 particleboard producers exist Aglomerados
Cotopaxi S A and Novopan del Ecuador S A When grouping these
companles according to their owners Aglomerados Cotopaxi 1s part
of the ENDESA-BOTROSA dgroup and Novopan del Ecuador of the
Plywood Ecuatoriana-CODESA group
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Also in the particleboard production i1s wheat flour an i1nput
in the adhesive with which wood plieces are bonded The total use
of wheat flour and consequently the substitution potential of
cassava flour in this i1ndustry 1s very small however Evidence
for this 1s found in the fact, that in 1990 the total wheat flour
input of 1 of the 2 particleboard companies 3 568 kilograms was
while the plywood company with the lowest plywood production in
that same year already had a flour input more than 70 times
larger

The production of particleboard in Ecuador showed an increase
of almost 55 percent from 1985 to 1989, as can be seen in table
5 2 whille thilis increase was 43 percent for plywood in the same
period (table 3 2 in § 3 3)

In 1989 28 percent of the total particleboard production in
Ecuador was exported (FAO 1991)

Table 5 2 Production of particleboard in thousands cubic
metres in Ecuador

total production
year (1,000 cubic metres)

1980 26
1981 28
1982 30
1983 30
1984 30
1985 44
1986 45
1987 55
1988 61
1989 68

* FAQO estimate

Source FAO Yearbook 1989, Forest products 1978-1989%, FAO
Forestry Series no 24 FAO Statistics Series no 97, Rome 1991

As was the case with the national plywood price yearly
(current) average particleboard prices have been provided by the
particleboard industry But the number of observations is larger
namely 10 years The average current prices are made constant to
the year 1987 again by dividing them by the manufacturing value
added deflator (appendix 2)

Since 1985 the average particleboard price has been
decreasing and was only 1n 1986 higher than the average plywood
price

Some recent prices of both plywood and particleboard are
presented 1n table 5 3 This table clearly shows, that the
highest plywood quality grade A 1s not availlable in Ecuador
because 1t 1s exported (§ 3 1) while of particleboard only the
highest quality grade 1s sold in Ecuador
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Although the units and the quality grades of both products
differ and comparison of the prices 1s therefore actually
impossible, table 5 3 does seem to demonstrate that in Ecuador
particleboard 1s on average probably cheaper than plywood
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§ 5 1 3 National income and the urbanization degree

Other factors assumed to 1influence the national plywood
demand are 1ncome per capita population growth and urbanization
The factors 1income per caplta and population growth are
represented 1n the total national income (total national income
equals national income per capita times the total population)

Ecuadorean gross national income 1n constant prices (1987
United States dollars) seems rather stable from 1980 to 1989
(table 5 1) Appendix 3 shows that per capita income decreased
continuously from 1980 to 1984 1increased a little in 1985
decreased from 1985 to 1987 1increased in 1988 and fainally
decreased a little an 1989 The total Ecuadorean population
increased steadily from 1980 to 1989

The urbanization degree the urban part of the population
divided by the total Ecuadorean population 1increases every year
gradually (table 5 1) Assumed 1s that higher urbanization levels
will lead to higher plywood consumpticn Urbanization results in
a larger demand for those products in which plywood may be used
as a raw material 1like houses offices etc
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§ 51 4 Correlations

In table 5 4 correlation coefficients of the national plywood
demand and the above discussed factors have been calculated
These correlation coefficients are the Pearson correlation
coefficients The absolute value of the correlation coefficient
indicates the strength of the linear relationship A value of
zero 1ndilcates no linear relationship Two variables can have a
strong association but a small correlation coefficient 1f the
relationship 1s not linear (Base manual SPSS, 1991)

Tabl 54 € rltin £ffi int fth ntinlplyw ddmand th n tin 1l plywo d

pi th ntinlp tilb dpi 3 nt nlinom andubni ¢ ndg
v iabl X1 X2 X3 X4 X5
ntin) plyw 4 demand (X1} 1 0000 0 0567 0 4184 0 0515 0 6788
(103 (6} (107 (102 (10)
B P= 458 P= 114 P= 444 P= 015
ntinloplyw dp (X2) 0 0567 1 0000 0 0222 0 1180 0 0033
(6) (6) (6) (6) (&)
P= 458 P P= 483 P= 412 P= 498
ntinlp tilb dp (X3) 0 4184 0 0222 1 0000 0 0701 0 8285
(103 (6) {10} (10) (10)
P 114 P= 483 P= P= 424 P= 002
'] ntinlin m {X4) D 0515 0 1180 0 0701 1 0000 0 3361
(10) (&) (10} (10) (10)
P= 444 P= 432 P 424 P= P= 171
urbani tin d g (X5) D 6788 0 0033 0 8285 0 3361 1 0000
(10) {6) {10) (10) (10)
P= 015 P= 498 P= 002 P o171 P=
ffi i nt / ( Yy /1t 11 d ignifi an )
i print d if ffi i nt ann t b mp t d
Su SPSS/PC 4 01

There only seems to be a fairly strong linear assoclation
between the national plywood demand and the urbanization degree
(r = 0 6788 at a 1 5 percent probability level) As we assumed
in paragraph 5 1 3 high urbanization levels go with high levels
of the national plywood demand

Also the particleboard price and the urbanization degree are
highly correlated (r = -0 8285 at a 0 2 percent probability
level) This may cause multicollinearity when both variables will
be used to estimate the national plywood demand

The negative correlation between the national plywoed demand
and the national particleboard price (r = -0 4184 at a 11 4
percent probability 1level) 1ndicates that high national
particleboard price levels go with a low national plywood demand
This may point out that particleboard 1s a complementary good
as opposed to the assumption that 1t 1s plywood's substitute The
correlation coefficient 1s 1n our opinion however, not
convincingly high enough at the given significance level After
we have estimated the national plywood demand 1ts relation waith
the national particleboard price may become more clear
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§ 5 2 Factors influencing the foreign plywood demand

In the first paragraph we discussed the factors that are
considered to have an i1mpact on the national plywood demand 1In
this paragraph we will discuss the factors that are assumed to
determine the foreign plywood demand

The exports of Ecuadorean plywood are taken as the equivalent
of the foreign plywood demand These exports were dealt with
already 1in paragraph 3 3 and 3 4

§ 5 2 1 The export price of Ecuadorean plywood

The demand for Ecuadorean plywood in the world depends just
like the demand in Ecuador for local plywood 1in the farst place
on the price costumers have to pay for it

The price paid for Ecuadorean plywcod 1s 1n this case the
export price The export price of Ecuadorean plywood from 1980
to 1989 1s, i1indexed to the year 1987 presented in table 5 5

Only 1n 1982 was the export price higher than the price in
the base year 1987 The last two years the indexed export price
decreased from 100 to 80 to 70

§ 5 2 2 The world price of plywood
The substitutes world wide of Ecuadorean plywood are not

only particleboard and medium density fibreboard (§ 3 2) but 1s
also plywood produced elsewhere in the world
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Ecuadorean plywood has to compete 1n price and quality with
plywood products produced in other countries The world price of
plywood 1s therefore also taken as an explanatory variable of the
foreign Ecuadorean plywood demand

Also the world price of plywood 1s indexed to the year 1987
and presented in table 5 5 Only from 1982 to 1986 the indexed
world price was lower than the base year price Just like the
export price of Ecuadorean plywood the world index price was
lowest 1n 1984 To what extent the world price of plywood and the
export price of Ecuadorean plywood are linearly associated will
be seen later when we discuss thelr correlation coefficients

Another i1ssue we wi1ill deal with here 1s whether Ecuadorean
plywood producers are able to realise a price abroad that
deviates from the world price Or are they, because of the small
contribution of Ecuadorean plywood to the world production, Jjust
price takers in the world market?

Figure 5 1 shows the development of the average world price
of plywood and the average export price of Ecuadorean plywocod
from 1980 to 1989

Figure 5 1 Course of the average world price of plywood and
the average export price of Ecuadorean plywood from 1980 to 1989
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The average export price of Ecuadorean plywood fluctuates
considerably compared to the average world price of plywood From
1981 to 1983, in 1987 and in 1988 was the average export price
of Ecuadorean plywood higher than the average world price of
plywood So based on figure 5 1 Ecuadorean plywood producers
do seem to be capable of realizing their own price abroad
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§ 5 2 3 The world price of particleboard and medium density
fibreboard

The prices of the two other substitutes of Ecuadorean plywood
are also presented 1n table 5 5 [Like the export price of
Ecuadorean plywood and the world price of plywood, these prices
have been indexed to the year 1987 Medium density fibreboard
only had a higher price compared to the base year in 1988 and
1989 and particleboard only in 1989 Particleboard furthermore
had the lowest 1ndex praice in 1984, just like the export price
of Ecuadorean plywoocd and the world price of plywood

§ 5 2 4 National incomes of Ecuadorean plywood importing
countries

The national incomes of those countries that regularly import
Ecuadorean plywood (see appendix 4) 1s the last factor that ais
assumed to influence the demand in these countries for Ecuadorean
plywood Together with the price of Ecuadorean plywood and the
prices of its substitutes 1ncome 1s as said 1n paragraph 5 1
a classical variable explaining the demand

From table 5 5 1t can be seen that the aggregated incomes
increase gradually from 1980 to 1989 The countries that import
reqularly Ecuadorean plywood can be divided into developed and
developing countries This may be useful later, 1f the influence
of the national 1incomes on the national plywood demand
significant 1s, to get a better explanation of the the foreign
plywood demand because of possible different demand patterns at
higher or lower 1ncome levels

§ 5 2 5 Correlations

In table 5 6 the correlations between the above discussed
factors are presented Only the world price of plywood and the
foreign plywood demand are significantly correlated (r = ¢ 77 at
a 0 5 percent probability level) Because the linear association
between the foreign plywood demand and the world praice of plywood
1s stronger than the linear association between the foreign
plywood demand and the export price of Ecuadorean plywood (r =
0 40 at a 12 4 percent probability level), the conclusion in
paragraph 5 2 2, that the prices which Ecuadorean plywood
producers are able to realise abroad do not seem to be determined
by the world price 1s rejected here

The correlation coefficients between the foreign plywood
demand and the world price of medium density fibrebcard and the
aggregated gross national incomes are insignificant (r = 0 24 and
r = =0 30 at respectively 25 3 and 20 2 percent probability
levels)

37



Table 5 6 C ltin ff i ¢t fth f ign plyw ddm d th xp tpi
fE dreanplywod th w ldpi fplyw d prtilb dandmdundn ity
fib b d and th gr nti 1lin m fE d nplyw dimp ti g nt i

v iabl Y1 Y2 ¥3 Y4 ¥5 Ye
£ ign plyw d demand (Y1) 1 0000 0 4028 0 7693 0 4497 0 2388 0 2972
(10) (10} (10) (10) (10) (10}
P= P= 124 P= 005 P= 096 P= 253 F= 202
plyw d xpo t p i {Y2) 0 4028 1 0000 0 4989 0 4485 0 3338 0 0029
(10) {10) (10} (10} (10) (10)
P= 124 B= P~ 071 P~ 097 B= 173 P= 497
plyw d wo 1d pri (Y3) 0 7693 0 4989 1 0000 D 6810 0 6642 0 0823
(10} {10) (10) (10) {10) (103
P= 005 P= 071 P P- 015 P= 018 P= 411
pt lb dw ldpi (Ya) 0 4497 O 4485 0 6810 1 o000 0 %270 0 6598
(10) (10) (10) (10} {10) (10}
P= 096 P= 097 P 015 P P= 000 P= 019
mdf w ldpi (¥5) 0 2388 0 3338 0 6642 0 9270 1 0000 0 7816
(10) (10) (10) (10) {10) (102
P= 253 P= 173 P= 018 P= Q00 P= P= 004
g ntinlinom (Y6) 0 2972 0 0029 0 0823 0 6598 0 7816 1 0000
(10} (10) (10) (10) {10) (10)
P= 202 P= 497 P= 411 P 019 P= 004 P=
mdf =mdiumdn ty £fb b d ( ffi 1t nt / ( ) /1t ild ignifi an )
i pitdif ffi int ann t b omput d
s SPSS/PC 4 01

The world prices of plywood particleboard and medium density
fibreboard are highly intercorrelated especially the world
prices of particleboard and medium density fibreboard ( r = 0 93
at a zero probability level) When using these factors later to
explain the foreign plywood demand, they have to be adjusted in
order to avoid multiccllinearity
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CHAPTER 6 FACTORS INFLUENCING THE CASSAVA FLOUR DEMAND

In this chapter we will conhcern ourselves with the factors
that have an impact on the demand for cassava flour in the
plywood industry in Ecuador, or the substitution potential of
cassava flour 1n this specific aindustry

As mentioned 1n paragraph 4 5 3 of the 4 plywood companies
in Ecuador use cassava flour in their production process The
amount of cassava flour related to the amount of wheat flour ain
the resin with which the sheets of wood are glued together
depends according to the plywood companies on 3 factors to
which we wi1ll add a fourth

These factors are

the price relation between cassava and wheat flour

the product characteristics (guality) of cassava flour
the distribution of cassava flour

knowledge of the cassava flour price and the product or
quality characteristics of cassava flour

Lo VS S ]

These factors correspond to the 4 marketing mix elements
price, product distribution and promotion which we will deal
with in the following

§ 6 1 Price

In chapter 4 1n table 4 7 and table 4 13, the prices paid
by the plywood companies for wheat and cassava flour were
presented These prices are put together in table 6 1

The wheat flour price has always been higher than the cassava
flour price The difference between both prices was smallest in
June and July 1991, when the wheat flour price was almost 35
percent higher than the cassava flour price

The courses of the wheat and the cassava flour prices in 1990
and 1991 are shown graphically in figure 6 1 From this figure
1t appears that the cassava flour price and the wheat flour praice
show a highly similar course

We need to keep 1n mind that the prices paid by the plywood
companies for cassava flour are the prices received by the union
1n Portoviejc and do not 1include the prices received by the
cassava flour mills in Esmeraldas Santo Domingo and Portoviejo
We saw, however 1n paragraph 4 5 that a little more than 70
percent of the total cassava flour input in the plywood industry
in 1990 was bought from the union

The wheat flour prices can be considered representative for
all plywood companies because they are provided by the wheat
flour mi1ll that sells most wheat flour to the plywood industry
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Table 6 1 Wheat and cassava flour prices paild by the plywood
industry in 1990 and 1591

cassava flour wheat flour difference
year month Sucres/50 kg Sucres/50 kg (%)
1990 January - 14,550 00 —-——
February 6,393 30 14 550 00 =56 1
March 8 016 70 14 550 00 =44 9
April 8,016 70 14 550 00 -44 ¢
May 9,519 80 14 550 00 -34 6
June 9 519 80 14,550 00 =34 6
July 9,519 80 14,550 00 -34 6
August 9 519 80 14 550 00 -34 6
September g 519 80 14 550 00 -34 6
October g9 519 80 14 550 00 -34 6
November 9 519 80 14 550 00 =34 6
December 9 519 80 14 550 00 -34 6
1991 January 9,519 80 14 550 00 -34 6
February 9 519 80 14,550 00 =34 6
March 10 020 80 16 200 0O -38 1
Apral 10 020 80 16,200 00 =38 1
May 10 020 80 16 200 00 -38 1
June 12 025 00 16 200 00 -25 8
July 12,025 00 16 200 0O -25 8
August 12,025 00 17 150 00 -29 9
September 12 025 o0 17 150 00 ~-29 9
October 12 025 00 17 150 00 -29 9
November 12 025 0C 19 400 00 -38 0
December 12 025 00 19 400 00 -38 0

* [ (cassava flour price - wheat flour price)/wheat flour
price]x100%

Source cassava flour prices UAPPY, 1991
wheat flour prices Molinos La Union 1991

The price plywood companles pay for wheat as well as cassava
flour are a result of negotiation between the plywood company and
the m:ill involved But the price plywood companies are willing
to pay for cassava flour 1s always lower than the price they have
to pay for wheat flour mainly because of the inferior product
characteristics of cassava flour compared to wheat flour (to be
discussed in the next paragraph)

The union has 1n this negotiation process some 1dea what
price the plywood company pays for 1ts wheat flour They also
know that the price they may expect to receive will be a certaain
percentage of thas
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Figure 6 1 Wheat and cassava flour prices paid by plywood
companies 1n 1990 and 1991
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The wheat and cassava flour prices are highly and
significantly (linearly) correlated, as would be expected from
figure 6 1 The (from table 6 1) calculated Pearson correlation
coefficient 1s 0 8205 at a 0 0001 probability level (SPSS/PC
4 01)

In order to see to what extent the cassava flour price ais
determined by the wheat flour price we'll perform a regression
analysis in which the cassava flour price 1s the dependent and
the wheat flour price the i1ndependent or explaining variable

From this regression analysis presented 1n appendix 5, the
following linear relation between the cassava and the wheat flour
price appears

P,. = —837 18 + 0 705 P,
in which P,,, = cassava flour price and
Pobeat = wheat flour price

The slope (significant at a 0 00001 probability 1level)
iandicates that beside an insignificant intercept {(significance
level of the constant term 1s 0 63) the cassava flour price 70
percent 1s of the wheat flour price

The adjusted R sgquare 1s reasonably high 65 7 percent of the
variance of the cassava flour price around i1ts mean 1s explained
by the wheat flour praice

In this case 1in which there 1s only one explaining variable,
the t and F tests evaluate the same hypothesis The outcomes are
the same and 1ndicate that the linear relation as specified
significant 1is
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The Durbin-Watson statastic, a test for first-order
sequential correlation of the adjacent error terms, called
autocorrelation, finally, indicates positive correlation between
the error terms the Durbin-Watson statistic 1s smaller than the
lower limit at a 1 percent (l-tailed) probability level

One way of dealing with this positive first-order
autocorrelation 1s to take the first differences of the monthly
price observations The Durbin-Watson statistic does then not
reject the hypothesis of non-correlation between the error terms
the Durbin-Watson statistic 1s larger than the upper limit at a
1 percent probability level

But when we take first differences of the monthly price
observations in order to eliminate first-order autocorrelation
the price relation between cassava and wheat flour 1s not fit
anymore to estimate the cassava flour price which 1i1s the main
purpose of the regression analysis We will therefore continue
with the relation between cassava and wheat flour as specified
above

If we are able to estimate wheat flour prices we can
calculate future cassava flour prices with the above presented
linear relation The reason why we would want to know future
cassava flour prices was explained already 1n chapter 2 (§ 2 5)
with these future cassava flour prices we will be able to
calculate the future amounts of cassava flour the union has to
sell to the plywood industry in order to break even

We estimated an equation in which the wheat flour price is
explained by the factor time (appendix 6) The (significant)
linear relation is

Pobw = 13 339 + 182 72 T

in whaich P, = wheat flour price and
T = time

The adjusted R square 1s 70 7 percent Both intercept and
slope are significant at a 0 00001 probability 1level (and
consequently the 1linear relation as specified above 1is
significant at the same probability level, because the £ and F
statistics test the same hypothesis) and the Durbin-Watson test
again 1ndicates positive first-order autocorrelation

As mentioned fairst differences of the observations waill
eliminate this first-order autocrrelation but as we argqued
above the resulting relation between the wheat flour praice and
the time factor will then not be fitted anymore to estimate the
wheat flour price We'll use therefore the equation above

We can now calculate future wheat flour prices by expanding
the time horizon 1n the relation The results of this are
presented 1n table 6 2 The wheat flour prices 1n this table are
the prices 1n the last month of the next 5 years
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Table 6 2 Future wheat and cassava flour prices

wheat flour cassava flour
year month (Sucres/50 kqg) (Sucres/50 kqg)
1991 December 19 400 00 12 025 o0
1992 December 19 917 00 13 204 30
1993 December 22 110 00 14 750 60
1994 December 24,302 00 le 2985 70
1995 December 26 495 00 17 841 80
1996 December 28 687 00 19 387 20

Knowing the future wheat flour prices we can calculate
future cassava flour prices by using the first estimated relation
between the wheat and cassava flour price The results of filling
future wheat flour prices in i1n this equation are presented in
the second column of table 6 2 Also these cassava flour prices
are the prices in the last month of the next 5 years Table 6 2
w1ll be used 1n chapter 8 1n the break-even analysas

§ 6 2 Product

As mentioned 1n paragraph 6 1 the price plywood companies
are willing to pay for cassava flour 1s lower than the wheat
flour price, mainly because the product characteristics of wheat
flour are better suited for the purpose for which they want to
use flour namely as an additional input in the adhesive with
which sheets of wood are glued together

For this purpose the main product characteristics looked for
by plywood companies are viscoslty molsture content, grain size
and visual appearance

Flour 1s used as a filler in the resin and has 1in order to
function well as such, to have a certain degree of viscosity or
stickiness This viscosity degree 1s expressed in the protein and
ash content of the flour

The protein and ash content largely determine the viscosity
of a flour The higher the protein content and the lower the
amount of anorganic materials left over after burning flour (ash
content) the higher the binding effect will be

With respect to these two characterastics cassava flour
differs considerably from wheat flour the average protein and
ash content of wheat flour are 12 0 and 0 6 percent respectaively,
the respective average protein and ash content of cassava flour
1 3 and 2 8 percent (Latinreco S A 19¢1) So wheat flour has
more favourable average protein and ash contents than cassava
flour
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Also the moisture content and the grain size are important
product aspects to plywood companles The average moisture
content of wheat flour 1is 12 percent and of cassava flour 9
percent Cassava flour 1s dried ocutside i1n the sun and moisture
control 1s therefore harder than in the case of wheat flour
which 1s processed inside 1n factoraies

As mentioned 1in chapter 2 (§ 2 1) the union began to siaft
cassava flour to be able to serve new markets With respect to
wheat flour sifted cassava flour has a very similar grain size
structure, through which 1t 1s able to substitute wheat flour to
a certain extent 1in the resin used 1n the plywood 1industry to
glue sheets of wood together

Finally all plywood companies emphasized the importance of
the visual appearance of flour Wheat flour 1s processed 1nside
under controlled circumstances and in relatively large factories
while most cassava flour also the cassava flour from the union
in Portoviejo, 1s processed outside on a relatively small scale
in a more or less traditional manner The chance that filth 1laike
sand enters the flour during the processing 1s much more real

Cassava flour can not contain any filth or be clotty because
this influences 1ts functioning in the resin Plywood companies
regarded the visual appearance of cassava flour for a long time
as a first reason not to use 1t

With respect to the filthiness aspect more and more the
union and the people working in 1t realize the importance of
continuous quality control Wheat flour does not contain filth
1s perfectly white and not clotty In order to keep cassava flour
competitive quality control must therefore be the first step

§ 6 3 Distribution

In paragraph 4 5 we calculated that 70 percent of the total
cassava flour input 1n the plywood industry originates from the
union in Portoviejoc The rest comes from other cassava flour
supplying companies in Esmeraldas Santo Domingo and Portoviejo
In figure 6 2 the location of plywood companies, cassava flour
suppliers and wheat flour suppliers 1s shown

The mills supplying wheat flour to the plywood industry are
mentioned in chapter 4 (§ 4 2) They are all located near plywood
plants and dispose of good transport facilities Reasonable
amounts of wheat flour ordered in the morning are at the plywood
plant the same afternoon according to cone plywood company

Cassava flour purchased from the union in Portoviejo ais
transported to the two plywood plants in Quito by a praivate
transport enterprise in Portoviejo The time needed to transport
cassava flour from Portoviejo to Quitc 1s about 8 to 9 hours
Cassava flour transport needs considerably more time than wheat
flour transport
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Figure 6 2 Location of the plywood companies and the cassava
and wheat flour suppliers to these companies

Legend

1= Quito (plywood company 3 and 4 and 2 wheat flour mills)
2= Portoviejo (UAPPY and other cassava flour supplier)
3= Esmeraldas (plywood company 2 and cassava flour supplier)

4= 8to Domingoe (plywood company 1 and cassava flour supplier
5= Cayambe (wheat flour mill) PP )

The plywood company 1n Esmeraldas doesn't buy cassava flour
from the union for this reason the large distance between the
two organizations They buy their cassava flour in Esmeraldas and
Santo Domingo One of the two plywood companies in Quito buys,
beside from the union also cassava flour from another mill in
Portoviejo (§ 4 5)

Furthermore, cassava flour transport costs are considerable
about 10 percent of the total processing costs per unit cassava
flour (more about production and transportation costs will be
discussed 1in chapter 8)

So, the union 1n Portovie)o not only has to compete with more
favourable located wheat flour mills also with cassava flour
suppliers located near the plywood plants in Santo Domingo and
Esmeraldas Only the cassava flour supplier in Portoviejo faces
the same disadvantages as the union

45



§ 6 4 Promotion

One plywood company doesn't use any cassava flour at all in
1ts production process (§ 4 5) The reason for this 1s mainly
that they thaink that the price difference between wheat and
cassava flour 1s neglectable As we saw in paragraph 6 1 (table
6 1), this 1s absolutely not the case

Plywoocd companles furthermore still regard cassava flour a
poor substitute for wheat fiour To begin with some plywood
companles complaint about the amount of filth found in the past
1n cassava flour Considering the attention recently given by the
union to the quality aspects of cassava flour, this still
ex1sting misunderstanding should be clarified

Also with respect to the other product characteristics of
sifted whole cassava flour compared to wheat flour (discussed
in paragraph 6 2) plywood companies should be better informed

Concluding the union should undertake serious steps towards
plywood companies to make them understand the advantages and
disadvantages of cassava flour compared to wheat flour
Both product and price aspects should be brought about in these
promoction activities
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CHAPTER 7 ESTIMATION OF THE CASSAVA FLOUR DEMAND

In this chapter we will concern ourselves with the
estimation of the plywood demand and deraived of that the
cassava flour demand We will use faigure 2 1 in chapter 2 as
our guideline

In chapter 5 we discussed the factors that have an impact
on the plywood demand We distinguished a national and a
foreign component in the total demand for Ecuadorean plywood
We wi1ll use the data in table 5 1 in chapter 5 to estimate the
national plywood demand and the data in table 5 5 to estimate
the foreign plywood demand

§ 7 1 Selection of the prediction method

The method you want to use to make predictions depends on
(K Koelemeijer, 1990)

1) the characterastics of the situation in which decisions
have to be made 1like the time period over which you want
to predict the number of products involved and the phase
of a product's life cycle

2) the characteristics of the prediction method

3) the available data

In thas study we have chosen for multiple regression to
predict the plywood demand Within multiple regression,
several functional forms can be used Which form you choose
depends on the available data Plotting the data may show
which functional form 1s appropriate In figure 7 1 the data
for the estimation of the national plywood demand are shown
graphically and in figure 7 2 the data for the estimation of
the foreign plywood demand

The national plywood demand fluctuates considerably (figu-
re 7 1A) but an increasing trend 1s sliaightly visible Gross
national i1ncome in 1987 US dollars 1s very stable (figure
7 1B), while the urbanization degree i1s clearly linear (figure
7 1A) The national particleboard price seems to fluctuate
around a mean {(figure 7 1B) and the 6 annual national plywood
prices seem to show a decreasing course (figure 7 1B)

It's hard to find a clear pattern in the foreign plywood
demand (figure 7 2A) It seems to have a decreasing trend The
aggregated national incomes show a more linear course (figure
7 2C)

The plywood export price and the world prices of particle-
board and medium density fibreboard (figure 7 2B) show an
almost similar course Because they are indexed to the year
1987 they are all (the world price of plywood also) 100 in
this year Before 1985 they all show a decreasing trend, after
1985 an increasing trend The world price of plywood finally,
seems to fluctuate around a constant from 1980 to 1989 (figure
7 2B)
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Figure 7 1 Data used to estimate the national plywoocd demand
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Figure 7 2 Data used to estimate the foreign plywood demand
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It 1s hard to discover a clear visual pattern in the data
presented graphically in the figures 7 1 and 7 2 1It's
therefore not exactly clear which functional form to choose

Johnston presented a general linear function of which 4
more specific linear functions can be derived (J Johnston
1984) This general linear model and the derivation of the 4
speclfic functions are presented below

¥ = a + bX® + y
yél-1 1f §1 does not equal 0
with Y®) = 51
In ¥ 1f §1 equals O
Xxf-1 1f 62 does not equal 0
and X% = §2
In X 1f §2 equals 0

a and b are parametres and u 1s an error term
Application of L'Hopital's rule shows that
limg, (YY) = 1n Y

Giving the &§'s the value 0 or 1, 4 specific functional
forms result

function 1) §1=1=§2 Y=a+bX+u
function 2) §1=0=42 In Y=2a + bln X +u
function 3) §1=0 é2=1 In Y =a + bX + u
function 4) é§1=1, &62=0 Y=a+ bln X +u

The first function 1s a simple linear function, the second
a double-log function and the third and fourth are semi-log
functions The general shapes of these functions are presented
in figure 7 3
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Figure 7 3 General shapes of Johnston's 4 specific linear
functions

function 1 function 2

b>1

0<b<l

function 3

function 4

Source Johnston J "Econometric Methods" 3rd edition,
McGraw~H111l International Editions, 1984

The advantage of a double-log function i1s that the
regression coefficients are at the same time elasticities
A disadvantage 1s that these elasticities are constant

The regression coefficients in the semi-log functions
represent the constant proportionate rate of change in the
dependent (function 3 above)} and independent variables
{function 4 above) per unit change in the independent
respectively the dependent variables (J Johnston 1984)

In order to be able to make a selection between the 4
linear functions, i1deas and opinions about future plywood
sales, 1n Ecuador and abroad, expressed by plywood companies'
executives, will be handled as guidelines
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The local plywcod market 1i1s viewed as saturated No
extreme growth possibilities are expected

With respect to the future sales abroad however
considerable growth 1s expected, especially because of the
participation of Ecuador in the process of economic
integration of the Andean countries (see appendix 1)

Combining the above presented linear functions with the
subjective opinions of plywood companies' executives we
concluded that the simple linear function seems appropriate to
estimate the national plywood demand and the semi-log function
{function 3) to estimate the foreign plywood demand The shape
of the saimple linear function corresponds to the expected
trend 1n sales 1n Ecuador and the shape of the semi-log
function to the expected trend in sales abroad (figure 7 3)

§ 7 2 Goodness of fit measures

The measures we will use to see how well the chosen
functional form fits the actual data are

1) adjusted R square
2) F-test

3) t-test

4) Durbin-Watson test

These measures were used already 1n chapter 6 (§ 6 1) to
see how well the cassava and wheat flour prices were
estimated We wi1ll discuss them briefly below

The adjusted R square 1s the R square adjusted for the
number of observations less the number of explaining variables
(= adjusted for the degrees of freedom) The R square measures
the proportion of variance of the dependent variable around
1ts mean explained by the independent variables (Hair et al ,
1990)

The F-test tests the hypothesis whether the linear
relation between the dependent and the independent variables
as specified significant ais

The t-test tests the hypothesis whether a specifac
explaining variable significantly different from zero 1s 1In
case there 1s only one explaining variable the F and t-tests
test the same hypothesis (M J Norusis, 1991)

The Durbin-Watson statistic i1s a test for sequential
correlation of adjacent error terms called first-order
autocorrelation (SPSS manual 1988) We will test here the
hypothesis of positive autocorrelation

The Durbin-Watson test 1s only applicable when there 1s a
constant term 1n the regression equation and the dependent
variable 1is not lagged (J Johnston 1984)
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In the regression analysls the linear functions will be
estimated by means of backward elimination, meaning that fairst
all factors that are assumed to have an impact on the national
and foreign plywood demand (chapter 5) will be entered in the
analysis and next the factors will be left ocut with the lowest
significance levels

§ 7 3 Estimation of the national plywocod demand

In the regression analysis on the national plywood demand
only the variable urbanization degree appears to have a
significant impact on this aggregate which we suspected
already from the correlation table in chapter 5 (table 5 4)

The first regression on the national plywood demand 1n
which all factors are taken into account results in a
negative adjusted R square and high insignificancy levels for
all explanatory variables {(appendix 7)

Because the national plywood price not only limits the
total number of observations to 6 but 1s also the most
insignificant variable of all, it 1s eliminated from the
analysais

In the next regression the adjusted R square 1s 43 9
percent and only the urbanization degree 1s significant at a 5
percent probability level (appendix 8) The variable national
income 1s eliminated, because of i1ts lowest significance level
(Sxg T = 0 25) The Durbin-Watson statistic indicates that no
first-order autocorrelation exists (the Durbin-Watson outcome
is larger than the 1 percent upper limit (1n appendix 22 the
used Durbain-Watson tables are presented))

Also 1n the regression analysis in which the explanatory
variables are the national particleboard price and the
urbanization degree, only the latter 1s still significantly
different from zero (Si1g T = 0 056) The adjusted R square 1s
39 2 percent (appendix 9)

Finally regression on the national plywocod demand and the
urbanization degree results in an adjusted R square of 0 393
(appendix 10) Both the urbanization degree and the intercept
are significantly different from 0 at a less than 10 percent
probability level (Sig T = 0 031 and Si1g T = 0 077
respectively) and no autocorrelation seems to exist The
significance level of the t and the F-statistic i1s in thas
case where only one explanatory variable 1s taken into
account (§ 7 2) the same

In paragraph 5 1 4 we saw that the correlation between
the national plywood demand and the national particleboard
price negative i1s We thought then that this might indicate
that particleboard 1s perhaps a complementary product instead
of a substitute of plywood
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As we can see 1n appendices 7, 8 and 9 the influence of
the national particleboard price on the national plywood
demand was first very slightly negative (appendix 7) and next
very slightly positive (appendices 8 and 9) and never
significant (at a 10 percent probability level)

So based on the regression analyses the influence of the
national particleboard price on the national particleboard
price 1s none

We did find a significant impact of the urbanization
degree on the national plywood demand The adjusted R square
of this relation 1s very low however only 39 3 percent

Nevertheless 1t seems Jjustified to use the estimated
relation between the national plywood demand and the
urbanization degree to forecast the former because of the
found significance levels

The relation 1s (appendix 10)

Dy = -152 7 + 3 84 U

in which Dy = the national plywood demand
U = urbanization degree

The future national plywood demand can now be calculated
from the relation above by substituting future values for the
urbanization degree We obtained these values by estimating
the urbhanization degree with a time factor The resulting
relation between the urbanization degree and the time variable
1s {(appendix 11)

U=46 3 + 0690 T

in which U
T

= urbanization degree
= time varliable

The adjusted R square 1s very high (R’(adjusted) = 0 98)
and both the 1ntercept and the time variable are highly
significant (Sig T = 0 0000 in both cases) The Durbin-Watson
statistic i1ndicates autocorrelation, because 1t 1s lower than
the 1 percent probability lower limit (appendix 22)

Future urbanization degrees are presented in appendix 12

and the future national plywood demand resulting from this is
presented in table 7 1

Table 7 1 The future national plywood demand

plywood demand

year (m)

1989 63 000
1990 63 108
1991 &6 564
1992 70 020
1993 73 476
1994 76 932
1995 80 388
1996 83 844
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The national plywood demand 1ncCreases every year with more
than 3,000 cubic metres

§ 7 4 Estimation of the foreign plywood demand

The semi-log function of the foreign plywood demand will
be estimated i1n the same way as the national plywood demand
Appendices 13 to 17 show how the adjusted R square, the
significance level of the specific linear relation and the
significance levels of the i1ndividual explanatory variables
change each time the least significant factor has been
eliminated from the analysis

After the first regression on all the variables, the
aggregated national incomes appear to be least significant
(appendix 13) and are therefore eliminated

Next only the export price of Ecuadorean plywood appears
to be insignificant (together with the intercept) at a 5
percent probability level (S1g T = 0 73) The adjusted R
square 1increases to 78 2 percent (appendix 14)

After we eliminated also the export price of plywood all
other explanatory variables are significant (appendix 15) and
the adjusted R square increases even a little more

But, as we saw 1n paragraph 5 2 5, the world prices of
plywood, particleboard and medium density fibreboard are
highly correlated, causing multicollinearity

In order to avoid this the world prices of particleboard
and medium density fibreboard which have the largest
correlation coefficient (r = 0 927, table 5 6 1n paragraph
5 2 5), are divided The resulting lower correlation between
the world price of plywood and the divided world prices of
particleboard and medium density fibreboard i1s presented in
appendix 16

The final regression performed on the foreign plywood
demand and the two explanatory variables the world price of
plywood and the divided world prices of particleboard and
medium density fibreboard 1s presented in appendix 17 Both
explanatory variables and the 1ntercept are significantly
different from 0 at a 1 percent probability level and also the
relation as specified 1s significantly linear at a 1 percent
probability level (Sig F = 0 0016)

The adjust