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PREFACE 

Th1s study 1s done 1n a1d of a CIAT/FUNDAGRO cassava 
pro]ect 1n the coastal reg1on 1n Ecuador The study was an 
1n1t1at1ve of the econom1cs department of CIAT's cassava 
programme and has been accompl1shed ma1nly at FUNDAGRO 1n 
Qu1to 

CIAT Centro Internac1onal de Agr1cultura Trop1cal, 
located near Cal1 1n Colomb1a 1s part of a system of 13 
1nternat1onal agr1cultural research centres that help 
develop1ng countr1es produce more food 

One of the pr1mary purposes of CIAT 1s to develop 
together w1th nat1onal agr1cultural research organ1zat1ons, 
plant var1et1es that produce relat1vely h1gh y1elds w1th 
m1n1mal use of fert1l1zers and agr1cultural chem1cals Small 
farmers and low-1ncome urban consumers are the1r ma1n 
benef1c1ar1es 

FUNDAGRO Fundac1on para el Desarrollo Agropecuar1o 1s an 
Ecuadorean, pr1vate, non-prof1t 1nst1tut1on, located 1n the 
cap1tal Qu1to whose fundamental ob]ect1ve 1s to contr1bute to 
the 1mprovement of the well-be1ng of Ecuadorean people by 
promot1ng the development of the agr1cultural sector 

FUNDAGRO operates by means of commod1ty programmes 1n 
cassava cattle, coffee ma1ze and potato 

My thanks for help1ng me to accompl1sh th1s study go out 
to the econom1cs department of CIAT's cassava programme 
espec1ally to Guy Henry and Veron1ca Gottret, the people 
work1ng at FUNDAGRO, espec1ally to the head of the cassava 
programme there, Susan Poats the D1rector of Programmes, 
Jul1o Chang, the person 1n charge of the cassava programme 1n 
Portov1eJo Carlos Eguez, and the student Juan Carlos Prado, 
and all the people work1ng at the Un1on de Asoc1ac1ones de 
Productores y Procesadores de Yuca (UAPPY) 1n Portov1eJO 

A f1nal spec1al thanks goes to Aad van T1lburg from the 
Market1ng Department of the Agr1cultural Un1vers1ty Wagen1ngen 
for gett1ng me 1n Lat1n Amer1ca 1n the f1rst place and 
afterwards for h1s 1nd1spensable comments 

Roy Brouwer 

Wagen1ngen June 1992 



summary 

A few years ago the un1on of cassava produc1ng and 
process1ng assoc1at1ons (UAPPY) 1n the prov1nce Manabi 1n 
Ecuador depended for 1ts sales almost ent1rely on the shr1mp 
feed 1ndustry In order to be able to serve more markets 1t 
started to process more cassava products among wh1ch s1fted 
whole cassava flour wh1ch could be sold to the plywood 
1ndustry S1fted whole cassava flour currently subst1tutes to 
a certa1n extent wheat flour 1n the res1n w1th wh1ch sheets of 
wood are glued together 

The ma1n purpose of th1s study 1s to est1mate the cassava 
flour demand 1n the plywood 1ndustry 1n Ecuador Therefore we 
f1rst est1mated the f1nal demand plywood, and next der1ved 
the cassava flour demand 

A second purpose of th1s study 1s to determ1ne whether the 
est1mated cassava flour demand 1s susta1nable mean1ng large 
enough to st1mulate the un1on of cassava produc1ng and 
process1ng assoc1at1ons to keep on prov1d1ng s1fted whole 
cassava flour to the plywood 1ndustry 

For th1s purpose we est1mated cassava flour process1ng and 
transportat1on costs to the plywood compan1es and used them 
together w1th est1mated cassava flour pr1ces 1n a break-even 
analys1s 

The est1mated total plywood demand and der1ved of th1s the 
cassava flour demand grows from 1992 to 1996 w1th 17 7 
percent Th1s means for the un1on of cassava produc1ng and 
process1ng assoc1at1ons 1n Portov1e]o that 1f 1ts market 
share 1n the plywood 1ndustry stays the same, 1t w1ll sell 
almost 290 ton cassava flour 1n 1996 

The est1mated annual cassava flour amounts sold by the 
un1on to the plywood 1ndustry are 1n the next 5 years larger 
than the est1mated annual break-even amounts concluded 1s 
therefore that the est1mated cassava flour amounts sold by the 
un1on 1n the next 5 years to the plywood 1ndustry are large 
enough to st1mulate them to keep on prov1d1ng cassava flour to 
th1s 1ndustry 
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CHAPTER 1 INTRODUCTION 

§ 1 1 The cassava proJect 1n Ecuador 

In October 1985 CIAT 1n1t1ated a cassava pro)ect 1n the 
prov1nce Manabi 1n Ecuador and later 1n the prov1nce Esmeraldas 

Small cassava producers and processors are organ1zed ln 
"Asoc1ac1ones de Productores y Procesadores de Yuca" (APPYs), wh1ch 
are assembled 1n 2 prov1nc1al Un1ons called UAPPYs There are 18 
assoc1at1ons 1n Manabi w1th 360 part1c1pat1ng farmers and 3 
assoc1at1ons 1n Esmeraldas w1th 51 part1c1pat1ng farmers 

In th1s study we w1ll only cons1der the un1on and the 
assoc1at1ons 1n the prov1nce Manabi F1gure 1 1 shows the1r 
locat1on 

F1qure 1 1 Locat1on of the un1on (UAPPY) and the assoc1at1ons 
(APPYs) 1n the prov1nce Manabi 

Explan ti n 

h d d p t i th p vi M bi 

1 p t vi j 14 T bl n 
z E m ld 15 ElJ 
3 Quit 16 Chn 
4 H ont 17 El Chi 1 L g nd 
5 Mata d e dy 18 Jipi J p 
6 San Vi nt 19 Pan y Ag twn • 7 Bij hu 1 20 Ri Chi d N b 
8 Demo t ti n nt 21 L e t APPY 
9 e abl 22 J b n ill 
10 Hig lill 23 S Higu 1 d 
11 B J 24 Si t d M y 
12 El Alg d n 25 Olm d 

13 L Pi d 
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The ma~n obJect~ve of the cassava pro)ect ~s the un~on of 
efforts between development ~nst~tut~ons ~nvolved ~n agr~cultural 
research, extens~on and educat~on, to establ~sh appropr~ate 
technolog~es for the product~on, process~ng and ut~l~zat~on of 
cassava for small cassava producers (Eguez 1991) 

The obJect~ve of the un~on (UAPPY) ~s to ~mprove the level of 
l~v~ng of cassava producers by means of spec~f~c act~v~t~es carr~ed 
out together w~th the assoc~at~ons and support~ng ~nst~tut~ons 
(CIAT, FUNDAGRO INIAP, Techn~cal Un~vers~ty of Manabi M~n~stry 

of Agr~culture) 

For 1991 an ~nter~nst~tut~onal, nat~onal study on new markets 
for cassava products has been planned The obJect~ves of th~s 
nat~onal study are among others the detect~on of new cassava 
markets and knowledge about the use of cassava der~vat~ves as 
subst~tutes for other raw mater~als 

§ 1 2 The process~ng of cassava 

The assoc~at~ons produce and process cassava wh~le the un~on 
commerc~al~zes the cassava der~vat~ves Both the un~on and the 
assoc~at~ons operate on a process~ng year that starts the 1st of 
July and ends the 30th of June of the next year 

Of the 18 assoc~at~ons 4 process cassava ~nto starch, 13 
produce dr~ed cassava ch~ps and 1 assoc~at~on produces both starch 
and dr~ed ch~ps 

The process~ng of cassava ~nto cassava flour starts w~th the 
recept~on of cassava tubers at the assoc~at~ons 

The cassava tubers are transformed ~nto small p~eces, ch~ps 
w~th a m~nc~ng mach~ne, whereafter these ch~ps are d~str~buted on 
a dry~ng floor to dehydrate naturally The ch~ps are turned over 
every half hour to st~mulate un~form dry~ng Th~s process cont~nues 
for 2 or 3 days depend~ng on the ava~lable amount of sun 

When the cassava ch~ps ha ve a hum~d~ ty degree of about 12 
percent they are collected put ~n sacks and handed over to the 
un~on who m~lls the ch~ps ~nto flour packs and stores the flour 
and sends ~t to the market 

F~ve flour classes can be d~st~ngu~shed 

1) whole cassava flour 
2) wh~te cassava flour 
3) s~fted whole cassava flour 
4) s~fted wh~te cassava flour 
5) cassava flour for human consumpt~on 

* Inst~tuto Nac1onal de Invest~gac1ones Agropecuar1as 
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Whole cassava flour results from cassava processed w~th peel, 
wh~le wh~te cassava flour ~s processed w~thout peel A f~ner 
cassava flour product ~s obta~ned by s~ft~ng cassava flour after ~t 
has been m~lled 

Cassava flour for human consumpt~on ~s processed more 
hyg~en~cly than the other flours Cassava ~s peeled and washed 
befare ~t ~s processed and the cassava ch~ps are dr~ed on trays 
~nstead of on a cement dry~ng floor 

The by-product from process~ng cassava ch~ps ~nto flour 1s 
bran 

The process~ng of cassava ~nto cassava starch ~s completely 
d~fferent from flour process~ng and requ~res generally larger plant 
1nvestments 

§ 1 3 Mot~ve for a nat~onal study en new cassava markets 

A few years ago the un~on depended for ~ts sales almost 
completely en the shr~mp feed ~ndustry As can be seen ~n table 
1 1, 96 percent of the total product~on went te th~s ~ndustry 1n 
the process~ng per~od 1989-1990 In the next process~ng per~od th~s 
percentage decreased but was st~ll almost 70 percent of the total 
product~on 

Table 1 1 Sales of the annual product~on of UAPPY ~n the 
d~fferent markets 

market 

shr~mp feed 

cardboard box 

plywood 

bread 

pasta and noodles 

cattle and sw~ne feed 

total 

source UAPPY 1991 

% of the total 
product~on 

1989-1990 

96 o 

2 o 

2 o 

100 o 

3 

% of the total 
product~on 
1990-1991 

69 3 

12 o 

13 o 

o 3 

o 4 

5 o 

100 o 



The shr1mp 1ndustry 1n Ecuador exports the largest part of 1ts 
total product1on These exports collapsed 1n September 1989 as a 
result of strong As1an compet1t1on and a lack of shr1mp larvae 

Consequently the shr1mp feed 1ndustry 1n Ecuador as sa1d the 
largest buyer of cassava flour from the un1on collapsed also and 
stopped buy1ng cassava flour 

At the end of December 1989 shr1mp feed factor1es began to buy 
cassava flour aga1n and the un1on slowly sold off all of 1ts stored 
product1on The un1on real1sed however that 1t had to d1vers1fy 
1ts markets to avo1d someth1ng l1ke th1s to happen aga1n 

§ 1 4 Markets for cassava products 

The above ment1oned nat1onal study (§ 1 1) 1s based on the 
exper1ence of a s1m11ar study conducted 1n Colomb1a 1n 1990 to 
determ1ne the feas1b1l1ty of subst1tut1ng presently used flours 1n 
human consumpt1on markets w1th cassava flour 

In Ecuador three general markets for cassava der1vat1ves can be 
d1st1ngu1shed 

1) the human consumpt1on market 
2) the an1mal feed market 
3) the 1ndustr1al market 

W1th1n these 3 general markets aga1n severa! sub-markets can 
be d1st1ngu1shed (table 1 2) 

Table 1 2 Markets for cassava der1vat1ves 

human consumpt1on an1mal feed 1ndustr1al 

1) bread 1) cattle 1) cardboard box 
2} pasta 2) poultry 2} text1le 
3} noodle 3) sw1ne 3) plywood 
4) 1ce 4) shr1mp 4) glue 
5} starch 
6) flour 
7} etc 

In the human consumpt1on market cassava flour and starch are 
used 1n bread noodles paste 1ce-cream etc 

In the an1mal feed market cassava der1vat1ves are used as a 
carbohydrate source for cattle poultry or sw1ne but also as a 
natural agglut1nant for pellets used to feed shr1mps 

4 



In the 1ndustr1al market cassava starch 1s used 1n the 
cardboard box 1ndustry to consol1date boxes and can 1n the text1le 
1ndustry be used to starch clothes Cassava flour 1s used 1n the 
plywood 1ndustry as a f1ller 1n the res1n w1th wh1ch sheets of wood 
are glued together 

§ 1 5 Just1f1cat1on of the study 

Th1s year (1991) stud1es have been planned by the cassava 
proJect to est1mate the demand for cassava der1vat1ves 1n the 
d1st1ngu1shed market types These stud1es can be conducted 1n those 
markets where the un1on 1s already sell1ng cassava products, l1ke 
the cardboard box 1ndustry the shr1mp feed 1ndustry, the plywood 
1ndustry, the pasta and noodle 1ndustry or 1n 1ndustr1es where 
cassava products are not used yet but where they theoret1cally 
could be 

A study on the potent1al of cassava starch 1n the cardboard box 
1ndustry was conducted by the Centro de Desarrollo Industr1al del 
Ecuador (CENDES) dur1ng the per1od of slack sales (§ 1 2) 

Th1s CENDES-study 1nd1cated a large potent1al for cassava 
starch 1n the cardboard box 1ndustry and the un1on sent cassava 
starch samples to cardboard box compan1es In July 1990 one 
cardboard box company started buy1ng cassava starch soon followed 
by sorne others 

Market potent1al also seemed to ex1st 1n the glue 1ndustry, 
where chem1cals are used as raw mater1al to make glues (Mosquera 
1990) The un1on sent a starch sample to the largest glue company 
1n Ecuador Borden S A but after exam1nat1ng the sample, th1s 
company concluded that cassava starch doesn't conta1n those product 
character1st1cs they are spec1f1cally look1ng for 

The amount of cassava starch that can be used 1n the text1le 
1ndustry 1n Ecuador 1s relat1vely small accord1ng to the un1on 

The market potent1al 1n th1s 1ndustry depends ma1nly on the 
s1ze of the 1ndustry (Cock, 1985) The text1le 1ndustry 1n Ecuador 
1s controlled by 1 company only who has d1s1ntegrated 1ts whole 
product1on process 1nto severa! smaller funct1onal un1ts 1n order 
to avo1d the complete shut down of the product1on l1ne 1n case of 
labour troubles (str1kes) 

The two largest plywood compan1es 1n Ecuador, who cla1m to 
serve together 90 percent of the nat1onal market, are both buy1ng 
every month cons1derable amounts of cassava flour from the un1on 

* s1fted whole cassava flour 
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Espec~ally the largest of these 2 foresees cons~derable growth 
poss~b~l~t~es on short term w~th~n the Andean group 

A future problem may, however be the ava~lable amount of wood 
needed to produce plywood All currently used wood or~g~nates from 
Ecuador 

The last decenn~um the annual deforestat~on rate ~n Ecuador was 
2 3 percent, wh~le unt~l now no clear reforestat~on pol~c~es ex~st 
Only the two largest plywood compan~es possess land on wh~ch they 
cult~vate the~r own trees To what extent th~s lack of 
reforestat~on pol~c~es w~ll ~nfluence the future plywood product~on 
growth ~s unknown All plywood compan~es are conv~nced that the 
government w~ll never be able to forb~d the product~on of plywood 

The potent~al of cassava der~vat~ves ~n the an~mal feed market 
~s reasonably well known Not only does there ex~st l~terature on 
th~s sub)ect the un~on ~s also sell~ng already sorne years to the 
shr~mp cattle and poultry feed ~ndustry and consequently has 
cons~derable ~ns~ght ~n what the poss~b~l~t~es are ~n th~s market 
segment 

The ~ndustr~es ~n the human consumpt~on market generally 
cons~st of many small art~sanal factor~es It w~ll take up a great 
deal of t~me to determ~ne the s~ze of all ~ndustr~es ~nvolved 
wh~le the amount of cassava der~vat~ves (flour or starch) that can 
be sold to the factor~es separately may expected to be relat~vely 
small 

However ~ t can be very ~nterest~ng to explore the human 
consumpt~on market when the d~fferent sub-~ndustr~es together make 
up a cons~derable potent~al To avo~d t~me problems random samples 
from each ~ndustry can be taken 

Tak~ng ~nto cons~derat~on the present knowledge about the 
an~mal feed market and the ava~lable amount of research-t~me, the 
~ndustr~al market seems to be most appropr~ate for further 
research, not overlook~ng, however, the poss~ble attract~veness of 
the human consumpt~on market 

Tak~ng furthermore ~nto cons~derat~on that, w~th~n the 
~ndustr~al market an extens~ve CENDES-study was wr~tten about the 
cassava starch potent~al ~n the cardboard box ~ndustry, that the 
glue ~ndustry wasn't ~nterested ~n cassava starch, that the market 
potent~al ~n the text~le ~ndustry ~s expected to be small and that 
the plywood product~on ~s expected to expand, research seems to be 
most ~nterest~ng ~n the plywood ~ndustry 

* the (econom~c) ~ntegrat~on of the 5 Andean countr~es, Venezuela 
Colomb~a, Ecuador Peru and Bol~v~a ~s descr~bed ~n append~x 1 
** the techn~cal potent~al of cassava der~vat~ves ~n the an~mal 
feed ~ndustry has been descr~bed by A Bu~trago ~n h~s "La yuca en 
la al~mentac~on an~mal" (CIAT 1990} 
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§ 1 6 Ob)ect1ves 

The ma1n ob)ect1ve of th1s case study 1s to est1mate the 
demand for cassava flour 1n the plywood 1ndustry 1n Ecuador 

Der1ved of th1s we want to demonstrate whether th1s est1mated 
demand 1s susta1nable, mean1ng large enough to keep the cassava 
flour product1on by the un1on for the plywood 1ndustry prof1table 

§ 2 5 D1v1s1on of the study 

we w1ll start 1n chapter 2 w1th a lay-out of the research 
framework wh1ch we used to get to the der1vat1on of the cassava 
flour demand 1n the plywood 1ndustry 

In chapter 3 we w1ll g1ve a descr1pt1on of the product plywood 
and take a look at product1on f1gures 1n the world Chapter 3 ends 
w1th a descr1pt1on of plywood product1on and consumpt1on 1n and 
exports from Ecuador 

In chapter 4 the products wheat and cassava flour w1ll be 
d1scussed from raw mater1al to f1nal product Issues dealt w1th 
w1ll be the product1on of wheat gra1n and cassava tubers, 1mports 
product1on of wheat and cassava flour and flour pr1ces 

In chapter 5 and 6 we w1ll deal w1th the factors that 1nfluence 
the plywood and cassava flour demand The factors 1nfluenc1ng the 
plywood demand were ment1oned already 1n th1s chapter (§ 2 2) 

Factors 1nfluenc1ng the cassava flour demand are the product 
self, the cassava flour pr1ce the d1str1but1on of cassava flour 
and the promot1on of cassava flour These factors correspond to the 
market1ng m1x elements of cassava flour 

Chapter 6 ends w1th an est1mat1on of cassava flour pr1ces 

In chapter 7 we w1ll est1mate the plywood demand and the 
der1ved cassava flour demand 

Chapter 8 deals w1th the process1ng costs of cassava flour In 
the f1nal paragraph of th1s chapter future f1xed and var1able 
product1on costs w1ll be est1mated and used 1n chapter 9, together 
w1th the earl1er est1mated cassava flour pr1ces (chapter 6), 1n a 
break-even analys1s from wh1ch future break-even amounts of cassava 
flour w1ll result 

These break-even amounts w1ll be compared w1th the est1mated 
cassava flour demand 1n order to see whether the cassava flour 
demand from the plywood 1ndustry 1s susta1nable 1n the future 

In the f1nal chapter we w1ll draw conclus1ons d1scuss 
shortcom1ngs of th1s study and make some recommendat1ons 
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CHAPTER 2 RESEARCH FRAMEWORK 

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

Cassava flour 1s used together w1th wheat flour 1n the 
plywood 1ndustry as a f1ller 1n the res1n w1th wh1ch sheets of 
wood are glued together (§ 1 4} 

Unt1l about 2 years ago, Ecuadorean plywood compan1es used 
wheat flour only for th1s purpose Th1s wheat flour, 
or1g1nat1ng ma1nly of 1mported wheat gra1n can be subst1tuted 
partly by cassava flour by s1ft1ng the latter g1v1ng 1n do1ng 
so cassava flour an almost s1m1lar gra1n s1ze structure as 
wheat flour 

§ 2 2 The f1nal demand 

The ma1n ob]ect1ve of th1s study the est1mat1on of the 
cassava flour demand 1n the plywood 1ndustry 1n Ecuador 
(§ 1 6}, w1ll be pursued by look1ng at the f1nal product 1n 
wh1ch cassava flour 1s used as a raw mater1al 

The demand for cassava flour from the plywood 1ndustry 
depends ult1mately on the f1nal demand for plywood Because 
plywood 1s used 1n house-construct1on furn1ture floors, 
doors etc 1t can 1n 1ts turn also be cons1dered a raw 
mater1al 

We w1ll assume however that those factors brought out 1n 
th1s study to expla1n the f1nal plywood demand are common 
factors, expla1n1ng the general plywood demand not the demand 
for plywood 1n spec1f1c appl1cat1ons 

In f1gure 2 1 we show the separate steps 1n th1s study, 
lead1ng to the est1mat1on of the cassava flour demand 

The total Ecuadorean plywood demand cons1sts of a nat1onal 
demand and a fore1gn demand 

The nat1onal demand component depends on the nat1onal 
plywood pr1ce, the nat1onal pr1ce of part1cleboard wh1ch 1s 
plywood's local subst1tute nat1onal 1ncome populat1on growth 
and urban1zat1on degree (DN = F(Pn1 PnJ, Yn, U) 1n f1gure 
2 1} 

The fore1gn demand component depends on the export pr1ce 
of Ecuadorean plywood the world pr1ce of plywood, the world 
pr1ces of plywood's 1nternat1onal subst1tutes be1ng 
part1cleboard and med1um dens1ty f1breboard and the nat1onal 
1ncomes and populat1on growth of the ma1n Ecuadorean plywood 
1mport1ng countr1es (Dp = G(Pfl Pw1 PfJ Pfk Yf}1n f1gure 
2 1} 

Nat1onal 1ncome and populat1on growth are 1n both demand 
components represented 1n one var1able total gross nat1onal 
1ncome 

The nat1onal and fore1gn plywood demand are est1mated by 
means of l1near regress1on The number of observat1ons w1th 
wh1ch both demands are est1mated are very low namely 10 
years (1 year = 1 observat1on} 

8 



Flsur 2 1 R hfamew k 

NATIONAL PLn«llD DEMAND FOREIGN PLYWOOD DEMAND 

DN • FCPni Pnj Yn U) DF G(Pfi Pw Pfj Pfk Yf) 

'--------- TOTAL 

TOTAL PLYWOOD PRODUCTION FROM EACH COMPANY 

S X 

TOTAL FLOUR DEMAND FRCH EACH PLYWOOD CC>1PANY 

Fi cti Si 

CASSAVA FLOUR DEHAND FRCM EACB PLY\mO CCMPANY 

Ci LU Fi 

DN n ti 1 p1yw d d mand u bani ti d g in E u d 

~ f ign p1ywo d d mand Pfi xp t p i E d an p1ywo d 

Dr •tt1p1yw d demand Pw p1yw d w 1d p i 

Sr =tt1p1yw d p od ti n PfJ p t 1 b d w 1d p i 
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Yn a E d n g n ti 1 in m t. t 1 fl inp t. by p1yw d ompany i 
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We assume that the total future plywood demand corresponds 
w~th the total future plywood product~on (DT = DN + Dp = ST 
~n f~gure 2 1) Th~s total future product~on w~ll be spread 
over the separate plywood compan~es accord~ng to the~r present 
and for the next f~ve years constant assumed shares ~n the 
total plywood product~on (S~ = X~ ST ~n f1gure 2 1) 

§ 2 3 The der~ved demand 

The demand for flour (wheat and cassava flour) ~s der~ved 
from the plywood product~on by look~ng how much flour ~s 
needed to produce one plywood un~t (a~ ~n f~gure 2 1) 

A problem ~s, however to determ~ne th~s plywood un~t 
Plywood, be~ng an odd number of pl~es glued and pressed toge­
ther may cons~st of between 3 and 21 pl~es The more pl~es a 
product cons1sts of the more glue, and consequently flour ~s 
needed 

Every plywood company produces d1fferent amounts of 
d~fferent plywood products and cons~derable d1fferences ~n the 
used amounts of flour among compan1es may therefore ex~st The 
flour demand ~s cons~dered also for each plywood company 
(F~ = a~ S~ ~n f~gure 2 1) 

When we have est~mated the plywood demand and der~ved for 
each plywood company the total flour (wheat and cassava flour) 
demand, the cassava flour demand can be est~mated 
(C~ = B~ F~ ~n f~gure 2 1) 

Each plywood company uses d~fferent amounts of cassava 
flour (~n relat~on w~th wheat flour) ~n ~ts res1n We 
calculated expected subst~tut~on levels for cassava flour for 
each plywood company (B~ ~n f~gure 2 1), tak~ng ~nto account 
present cassava flour shares (~n the total flour ~nput) and 
the by each plywood company d~fferent v~ewed poss~ble max1mum 
shares of cassava flour ~n the total flour ~nput 

§ 2 4 The susta1nab~l~ty of the cassava flour demand 

After we est~mated the cassava flour demand 1n the plywood 
~ndustry we w~ll ra1se the quest1on whether th~s est~mated 
demand ~s large enough to st~mulate the un~on 1n Portov~eJo to 
keep on prov~d~ng cassava flour to th~s 1ndustry ~n the 
future 

Therefore the process~ng costs of cassava flour are 
est~mated and used 1n a break-even analys1s to determ~ne the 
amount of cassava flour that the un~on has to produce to get 
at least all costs back The outcome of th~s break-even 
analys~s 1s next comparad w1th the est1mated cassava flour 
demand 

* plywood compan1es purchase s1fted who1e cassava flour from 
the un~on ~n Portov~eJo (see § 1 5) 
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A break-even analys1s determ1nes the quant1ty that has to 
be sold to cover all costs 1ncurred 1n prov1d1ng a spec1f1c 
product to a spec1f1c market 

The der1vat1on of the formula w1th wh1ch th1s quant1ty can 
be calculated 1s shown below 

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

2) total revenues cons1st of an un1t pr1ce (p) and the 
total quant1ty sold (Qd) TR = p Qd 

3) total costs cons1st of total f1xed (TFC) and total var1able 
costs (TVC) TC = TFC + TVC 

4) total var1able costs equal the var1able un1t costs (ve) 
t1mes the quant1ty produced (Qs) TVC = ve Qs 

5) assum1ng among others that the produced quant1ty 1n 
per1od t equals the quant1ty sold 1n per1od t {Q=Qd=Qs) 

p Q = TFC + ve Q 

or Q = TFC/(p- ve) 

The var1able Q represents 1n th1s formula the quant1ty 
that has to be sold to break even that 1s the amount at 
wh1ch all costs var1able as well as f1xed are covered by the 
revenues 1n a spec1f1c market 

If future sold quant1t1es smaller are than the break-even 
quant1t1es product1on 1s unprof1table wh1le on every product 
sold above the break-even quant1ty prof1t w1ll be made 

Future pr1ces needed 1n the break-even analys1s W1ll be 
der1ved of past wheat and cassava flour pr1ces by means of 
l1near regress1on 
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CHAPTER 3 PLYWOOD 

In th1s chapter we w1ll start w1th a descr1pt1on of plywood and 
1ts product1on process Next plywood product1on and exports are 
d1scussed frorn a world leve! to country (Ecuador) leve! 

§ 3 1 Plywood 

Plywood 1s, accord1ng to the Hardwood Plywood Manufacturers 
Assoc1at1on (1977), def1ned as a panel cornposed of an assembly of 
layers or pl1es of veneer J01ned w1th an adhes1ve A number of wood 
spec1es are used to rnake plywood l1ke Cedar Balsa, Laurel Ce1ba 
Balrn Oak, Teak or Mangrove 

Plywood panels are constructed w1th an odd nurnber of pl1es The 
core, the 1nnerrnost part of plywood rnay be of veneer sawed 
lurnber part1cleboard hardboard or sorne other rnater1al F1gure 3 1 
shows sorne typ1cal plywood construct1ons 

Plywood can be d1v1ded 1nto hardwood and softwood plywood 
Hardwood plywood 1s d1st1ngu1shed frorn softwood plywood 1n that the 
forrner 1s generally used for decorat1ve purposes and has a face ply 
of wood frorn a dec1duous or broad leaf tree Softwood plywood 1s 
generally used for construct1on and structural purposes and the 
veneers typ1cally are of wood frorn evergreen or needle-bear1ng 
trees (McDonald 1977) 

F1gure 3 1 Typ1cal plywood construct1ons 

f 

b • 
b 

f 

b 
b • 

1y 
1 p1 

1 1 
1 P<ll .L bo d 

Source 'Hardwood and decorat1ve plywood" Hardwood Plywood 
Manufacturers Assoc1at1on 1983 
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In Ecuador 4 ma1n plywood qual1ty grades are d1st1ngu1shed, 
be1ng, 1n arder of best qual1ty to worst A B e and D The best 
qual1ty classes A and B are exported wh1le the poorer qual1ty 
classes are sold locally because of h1gher qual1ty demands abroad 

Qual1ty grade A 1s plywood 1n a perfect state wh1le qual1ty 
grade D 1s plywood w1th cons1derable defects l1ke a damaged face 
or back or plywood cons1st1ng of loase pl1es 

Every plywood company 1n Ecuador has bes1des qual1ty control 
dur1ng the product1on process, also qual1f1ed people who class1fy 
each produced plywood product accord1ng to the above ment1oned 
grades 

The technolog1cal way 1n wh1ch plywood 1s produced 1s the same 
all over the world, Just the values of the techn1cal parametres 1n 
the product1on process d1ffer from country to country and w1th1n a 
country from company to company 

The plywood product1on process cons1sts of the follow1ng steps 

1) recept1on of the trunks at the plant 
2) sk1nn1ng the trunks 
3) lam1nat1ng the trunks by means of sharp blades on the ax1s 

of a lathe 
4) dry1ng the result1ng sheets 
5) shap1ng the sheets 
6) glu1ng the sheets together 
7) assembl1ng the sheets 
8) press1ng the sheets, result1ng 1n plywood 
9) cutt1ng and fram1ng plywood 
10) sand1ng the face of plywood 
11} class1fy1ng plywood 

In step 6 the raw mater1al of 1nterest enters the res1n w1th 
wh1ch sheets of wood are glued together and 1n wh1ch at least 1n 
Ecuador wheat and cassava flour are used Th1s res1n cons1sts 
furthermore of a chem1cal glue water, an 1nsect1c1de and a 
katalysator 

In Ecuador almost all plywood compan1es use the same above 
ment1oned 1nputs 1n the res1n but 1t 1s unknown whether th1s 1s 
also the case 1n the rest of the world The relat1ve quant1t1es of 
each of these 1nput components 1n the res1n d1ffers 1n Ecuador from 
company to company 

§ 3 2 World plywood product1on and exports 

The Un1ted states produce most plywood 1n the world, followed 
by Indones1a and Japan The shares of these countr1es 1n the total 
world product1on 1n 1989 were 39, 17 and 13 percent respect1vely 
The total world plywood product1on and the product1on of countr1es 
produc1ng most plywood 1n the world from 1980 up to and 1nclud1ng 
1989 are presented 1n table 3 1 
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Tabl 3 1 T t 1 w ld plyw d p d ti n and p d ti n f th 1 g t plyw d p du ing unt 1 

p du ti n in th u d ubi m t 

y "" ld USA Jpan Ind n Can d B il 

1980 39 383 14 857 8 000 1011 2 338 826 
1981 40 306 16 300 7 096 1 552 2 086 902 
1982 38 888 14 803 6 742 2 487 1 850 902 
1983 44 083 18 169 7 291 3 138 2 270 902 
1984 44 009 18 425 7 083 3 600 2 050 902 
1985 44 825 18 580 7 033 4 615 2 190 902 
1986 47 679 20 484 6 824 S 750 1877 902 
1987 48 985 19 450 7 340 6 400 2 221 1 200 
1988 50 433 19 280 7 291 7 733 2 162 1 300 
1989 51 296 19 800 6 707 8 784 2 165 1 300 

FAO tim t 
unffiilfg 

S u FAO Y b k 1989 F • p d • 1978 1989 FAO F try S n 24 
FAO St ti t. S i n 97 Rom 1991 

Indone51a export5 mo5t plywood 1n the world followed by the 
Un1ted State5 and Malay51a Indone51a exported almo5t 92 percent 
of 1t5 total product1on 1n 1989 and the Un1ted state5 7 percent 
(FAO 1991) Malay51a had a total plywood product1on of almo5t 
1 1 m1ll1on cub1c metre5 1n 1989 of wh1ch 85 percent wa5 exported 
(FAO 1991) 

In South Amer1ca Braz1l 15 the large5t plywood producer and 
exporter w1th an e5t1mated total product1on 1n 1989 of 1 3 
m1ll1on cub1c metre5 (table 3 1), of wh1ch 28 percent wa5 
exported (FAO 1991) 

§ 3 3 Plywood product1on 1n and plywood export5 from the Andean 
countr1e5 

The total Andean plywood product1on 1n 1989 wa5 203 thou5and 
cub1c metre5 (5ee table 3 2), wh1ch 15 only O 4 percent of the 
total world product1on 1n that 5ame year Of th15 amount 9 
percent wa5 exported (table 3 2) 

Wh1le 1n 1980 colomb1a Ecuador Venezuela and Peru 
contr1buted all 1n almo5t the 5ame proport1on to the total Andean 
plywood product1on Ecuador had enlarged 1t5 5hare 1n th15 total 
1n 1989 Bol1v1a'5 5hare 1n the total Andean plywood product1on 
d1m1n15hed from almo5t 3 percent 1n 1980 to le55 than 1 percent 
1n 1989 

Colomb1a Ecuador Peru and Bol1v1a export a part of the1r 
plywood product1on, wh1le Colomb1a al5o 1mport5 plywood 
Venezuela 15 the large5t plywood 1mporter of the 5 Andean 
countr1e5 In 1989 Venezuela 1mported 15 thou5and cub1c metre5 
plywood and Colomb1a 3 thou5and cub1c metre5 (FAO, 1991) 
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Tabl 3 2 Plyw d p d ti n nd xp t ! th And an t i in th d bi m t 

e 1 mbi E d V n 1 p u B l vi 
y p E p E p p E p E 

1980 52 59 51 55 49 1 6 2 
1981 40 65 26 69 40 1 6 3 
1982 48 1 65 26 37 37 1 6 4 
1983 37 65 8 47 22 1 5 1 
1984 37 2 65 9 47 30 1 1 1 
1985 37 2 53 11 34 20 2 1 
1986 37 2 60 15 40 35 3 1 
1987 37 6 72 34 40 43 3 1 
1988 37 5 74 20 53 40 3 4 
1989 37 5 76 13 53 35 2 1 

p - p d ti n FAO tim t 
E • xpo t un f!i i l flgu 

S FAO Y b k 1989 F t p d t 1978 1989 FAO F try S n 24 
FAO St ti ti S i n 97 R m 1991 

§ 3 4 Plywood product~on 

consumpt~on ~n Ecuador 
exports and apparent domest~c 

In Ecuador 5 plywood produc~ng compan~es ex~st, be~ng 
Enchapes Decorat1vos S A (ENDESA) Plywood Ecuator1ana S A 
Contrachapados de Esmeraldas S A (CODESA) Forestal Esmeraldeña 
S A (FORESA) and BOTROSA The last company BOTROSA however 
only produces pl1es, wh1ch are sent to 1ts co-partner ENDESA who 
actually glues the pl1es together to get plywood and who 1n 
do1ng so, uses an adhes1ve 1n wh1ch wheat and cassava flour are 
used Therefore BOTROSA w1ll not be cons1dered 1n th1s study 

The plywood compan1es can be grouped accord1ng to the1r 
owner ENDESA and BOTROSA are, as sa1d co-partners and the1r 
mutual owner 1s the Peña Dur1n1 fam1ly Plywood Ecuator1ana and 
CODESA also belong to the same owner the fam1ly Alvarez Barba 
Only FORESA operates alone 1n the plywood 1ndustry 1n Ecuador 
Its owner 1s called Pat1ño 

The J01nt actual capac1ty 1nstalled of the 4 plywood 
produc1ng compan1es 1s 80 800 cub1c metres each year In 1989 
63 5 percent of th1s capac1ty was product1ve and 1n 1990 70 6 
percent 

The total plywood product1on 1n Ecuador has already been 
presented 1n table 3 2 1n paragraph 3 3 But the product1on 
f1gures from 1980 to 1989 1n table 3 2 are publ1shed by the FAO 
and show a cons1derable d~fference w1th the ava1lable 1987-1989 
product1on f1gures from the plywood compan1es themselves F1gure 
3 2 shows th1s graph1cally 
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F1gure 3 2 Ecuadorean plywood product1on f1gures publ1shed by 
the FAO and plywood product1on f1gures prov1ded by plywood 
compan1es themselves 

thousands cublc metres 
Dr-----------------------------------~ 

o 

- F.A O statlstlcs 

~ plywood companles 
1987 1988 1989 

In 1987 the total plywood product1on g1ven by the plywood 
compan1es was 90 9 percent of the plywood product1on g1ven by the 
FAO In 1988 th1s was 82 6 percent and 1n 1989 67 5 percent 

Because the FAO 1s the only 1nformat1on source publ1sh1ng 
t1me ser1es of plywood product1on 1n and plywood exports from 
Ecuador these product1on and exports f1gures from 1980 to 1989 
(table 3 2 1n § 3 3) w1ll be used 1n chapter 7 to est1mate the 
nat1onal and fore1gn plywood demand 

We w1ll however correct the est1mated plywood demand (based 
on the FAO-f1gures) w1th the l1m1ted 1nformat1on prov1ded by the 
plywood compan1es Accord1ng to these compan1es the Ecuadorean 
plywood product1on was 57 013 cub1c metres 1n 1990 

In order to get a l1ttle more 1ns1ght 1n the structure of the 
plywood 1ndustry, the product1on shares of the separa te compan1es 
are presented 1n table 3 3 

All 1nformat1on prov1ded by plywood compan1es has to be 
treated w1th most d1scret1on and the compan1es w1ll therefore be 
numbered arb1trary 1n the follow1ng as company 1 to 4 

These shares have been reasonably stable dur1ng the per1od 
1987-1990 Company 3 has been and st1ll 1s the largest plywood 
producer 1n Ecuador Company 4 1s the second largest but the 
d1fference 1n product1on share w1th company 2 has become almost 
zero 1n 1990 Company 1 1s the smallest company 1n the plywood 
1ndustry 
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Iabl 3 3 p d ti h f th p1yw d mp i i th t t 1 plyw d p od ti n r m 1987 t 1990 

mp y 1 mp y 2 mp y 3 mp y 4 
y r (%) (%) (%) (%) 

1987 17 5 21 1 36 4 25 o 
1988 16 1 19 8 41 8 22 4 
1989 l4 4 20 9 41 3 23 3 
1990 17 3 21 4 39 6 21 6 

V • 16 3 20 8 39 8 23 1 

N t in om y p r t g d t dd p t 
100 b f diff n in r unding ff 

S ur Plyw d ompani E d 1991 

The exports of Ecuadorean plywood have also been presented 
~n table 3 2 ~n paragraph 3 3 These exports f~gures show a 
fluctuat~ng course wh~le the total product~on ~ncreased s~nce 
1985 

Subtract~ng the exports from the total product~on results ~n 
the apparent domest~c plywood consumpt1on wh1ch we w~ll cons~der 
the nat~onal plywood demand In f~gure 3 3 the total Ecuadorean 
plywood product~on, apparent consumpt1on and exports are shown 
graph~cally 

F1gure 3 3 Product~on, exports and apparent domest~c consumpt~on 
of Ecuadoran plywood 

t .h~o~u~s=a~n=d=s~c=u=b=lc~m~e=t~r=e•:_ ______________________________ ~ 
ao~ 

oL---~---L----L---J----L--~L---~---L--~ 
1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 

- plywood productoon -+- plywood exports 

-,¡t- plywood consumptlon 
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S1nce 1984 most Ecuadorean plywood has been exported to the 
Un1ted States In 1990 67 8 percent of the Ecuadoran plywood 
panels exports went to the Un1ted States 13 3 percent to 
Colomb1a 11 7 percent to the Un1ted K1ngdom 3 4 percent to 
Peru 2 3 percent to Canada O 8 percent to Sweden and O 7 
percent to Spa1n (Banco Central del Ecuador 1991) 

As ment1oned 1n paragraph 1 5, one of the maJOr problems 
faced by the plywood 1ndustry 1n Ecuador 1s reforestat1on All 
wood used 1n the plywood 1ndustry or1g1nates from Ecuadorean 
forests 

Of the 14,730 thousand hectares ex1st1ng forest 1n the 1980 1 s 
1n Ecuador on average 340 thousand hectares d1sappeared annually 
dur1ng th1s decenn1um, 1 e an average annual deforestat1on rate 
of 2 3 percent wh1le the average annual reforestat1on 1n the 
1980's was only 6 000 hectares 1 e an average annual 
reforestat1on rate of o 04 percent (The world Resources 
Inst1tute, 1990) 

Only 2 plywood compan1es have bought land on wh1ch they grow 
the1r own trees to ensure future wood supply A lot of money 1s 
1nvolved 1n these pro]ects because of the long pay-back t1me of 
the 1nvested money and the h1gh 1nterest rates preva1l1ng 1n 
Ecuador Plywood compan1es see reforestat1on 1n the f1rst place 
as a government task and compla1n about the lack of clear 
reforestat1on pol1c1es 

None of the plywood compan1es th1nks that the government w1ll 
forb1d 1n the future the plywood product1on Not only because of 
the valuta 1nflow from plywood exports but also because of the 
amount of people work1ng 1n th1s 1ndustry 
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CHAPTER 4 WHEAT ANO CASSAVA FLOUR 

As ment1oned 1n paragraph 3 1, wheat and cassava flour are 
1nputs 1n the res1n wh1ch 1s used to glue sheets of wood together 
to get plywood In th1s chapter we w1ll d1scuss the product1on 
of wheat and cassava flour from raw mater1al to f1nal product 

§ 4 1 Wheat product1on and 1mports 

Wheat 1s cult1vated 1n Ecuador but product1on has 
trad1t1onally been smaller than demand result1ng 1n 1mports 

The share of the nat1onal wheat product1on 1n the total 
supply of wheat d1m1n1shed from 1975 to 1990 w1th almost 74 
percent Wh1le 1n 1975 st1ll 24 4 percent of total supply 
cons1sted of nat1onal wheat th1s was only 6 4 percent 1n 1990 
(see table 4 1) 

Wheat 1mports 1ncreased from 1975 to 1990 w1th 216 percent 
In 1988 and 1989 1mports fell back a l1ttle probably because of 
the el1m1nat1on of a wheat 1mport subs1dy 1n force unt1l then 
but 1n 1990 1mports were at a new and never before reached level 
aga1n (table 4 1) 

Tabl lt.1Ttlwh t upply in E u d f m 1975 t. 1990 

n ti n l t t 1 
p d tin h imp t h pply 

y Cmt) (%) (mt) (X) (mt.) 

1975 64 647 24 4 200 405 75 6 265 052 
1976 46 422 15 9 2lt5 947 84 1 292 369 
1977 39 800 16 o 209 026 84 o 248 826 
1978 28 904 10 2 254 345 89 8 283 249 
1979 31 248 10 6 263 659 89 4 294 907 
1980 31 113 9 o 314 191 91 o 345 304 
1981 41 431 12 o 304 617 88 o 346 048 
1982 38 538 110 312 845 89 o 351 383 
1983 26 914 7 9 312 223 92 1 339 137 
1984 25 172 6 1 384 493 93 9 409 665 
1985 18 461¡ 5 o 353 979 95 o 372 443 
1986 23 277 5 8 378 680 94 2 401 957 
1987 17 498 4 4 380 790 95 6 398 288 
1988 24 019 6 4 350 055 93 6 374 074 
1989 29 069 7 9 336 603 92 1 365 672 
1990 29 645 6 4 433 199 93 6 462 844 

mt m t t n 

S u HAG Si tu ión y p nó ti d 1 ltiv d 1 t ig 
n 1 E u d 1990 1991 1991 

Wheat 1mports or1g1nate ent1rely from the U S A S1nce 
October 1991 the government allowed wheat 1mporters also to buy 
from Canada where the wheat pr1ce was lower than 1n the USA 
(C Yugcha, November 1991) Perm1Ss1ons to 1mport wheat are 
granted by the M1n1ster1o de Agr1cultura y Ganadería 
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§ 4 2 Wheat flour 

The 1mport of wheat flour 1s not allowed 1n Ecuador All 
flour 1s produced nat1onally There ex1st 25 wheat flour m1lls 

1n Ecuador who have together an est1mated capac1ty of 674 000 
metr1c tons per year (MAG 1991) The three largest m1lls 1n 
Ecuador are Mol1nos del Ecuador and Industr1al Mol1nera both 
located 1n the prov1nce Guayas 1n the coast and La Un16n 1n the 
prov1nce P1ch1ncha 1n the s1erra The1r shares 1n the total flour 
product1on 1n the per1od 1983-1984 was respect1vely 21 7 25 1 
and 10 6 percent (R Urr1ola and M cuv1 1986) 

The share of nat1onal wheat 1n the total amount of wheat used 
by Ecuadoran m1lls 1s even smaller than 1ts share 1n the total 
wheat supply 1n Ecuador In the per1od 1989-1990 only 3 2 percent 
of the total wheat 1nput or1g1nated from Ecuador, as can be seen 
from table 4 2 wh1le the share of nat1onal wheat 1n the total 
wheat supply 1n Ecuador 1n 1990, as we saw 1n table 4 1 was 
tw1ce as much namely 6 4 percent 

Tabla 4 2 T t 1 wh tfl p d ti n f m n ti 1 d imp t d wh t 

u 1 mp t d fl 
g i ultu 1 wh t wh t p d Un 

y (mt) (mt) (mt) 

1975 1976 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 1983 24 388 315 071 260 879 
1983 1984 4 843 342 262 261 894 
1984 1985 10 145 357 327 279 005 
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 m t i t 

S u MAG Sit ión y p nó t d 1 lt v d 1 t ig 

n 1 E d 1990 1991 1991 

Wheat flour 1s used for d1fferent purposes In 1987 34 
percent of the total wheat flour product1on went to bread-mak1ng 
cakes and b1scu1ts 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 
1ndustry w1ll be 1ncluded 1n th1s 1 91 percent 
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Tabl 4 3 D t ti f th t t 1 wh t f1 p d ti in 1987 

% 

b d making ak d bi uit 34 37 

d1 24 51 

b1andfd 18 11 

wh 1 1 21 10 

th 1 91 

t t 1 100 o 

S IMSA and ANDEMOL 1988 

The plywood 1ndustry 1s buy1ng 1ts wheat flour from the 
follow1ng m1lls 
- Mol1no Super1or S A 
- Mol1nos La Un1on S A 
- El Candor 

The last m1ll El Candor sells very small amounts of wheat 
flour te the plywood 1ndustry Its ma1n target group are 
breadmak1ng compan1es and only 1n case the1r product1on 1s larger 
than the sales te th1s group they sell the1r over-product1on te 
plywood compan1es 

The amounts of wheat flour used by plywood compan1es 1n the1r 
product1on process 1n 1990 are showo 10 table 4 4 Together these 
compao1es used 1,392, 745 k1lograms wheat flour 10 th1s year, 
wh1le the total wheat flour supply 1n the per1od 1989-1990 
254 087 taos was (table 4 2) mean1og that about o 55 perceot of 
the total flour product1on 1n that per1od te the plywood 1odustry 
weot 

Table 4 4 Total amouot of wheat flour used by plywood 
compao1es 1n 1990 

campan y 

1 
2 
3 
4 

total 

wheat flour 1nput 
(k1lograms) 

256 490 
347 750 
443 044 
345 461 

1 392 745 

Source plywood 1ndustry 1991 

* (1 392 745 kg ¡ 254 087 tons) 
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§ 4 3 Wheat and wheat flour pr1ces 

Wheat 1mports have been st1mulated by the government, who 
pa1d not only the d1fference between a h1gher world pr1ce of 
wheat and a by government establ1shed referent1al pr1ce for 
1mported wheat to wheat 1mporters, ma1nly m1lls, but also 
1mportat1on expenses 

Only 1n 1977 the beg1nn1ng of 1978 and the end of 1982 was 
the world pr1ce of wheat lower than the establ1shed referent1al 
pr1ce and had wheat 1mporters to depos1t the d1fference 1n a 
spec1al fund of the M1n1ster1o de Industr~as Comerc~o 
Integrac~6n y Pesca 

A referent~al pr~ce for ~mported wheat was f~rst establ1shed 
~n October 1973 to stab~l1ze 1mport pr~ces S~nce January f~rst 
1988 the government abol1shed the subs~dy (a referent~al pr~ce 
1s st~ll ma1nta1ned) and 1nstead enlarged cred~t prov1s~ons to 
wheat 1mporters 

The government establ1shes also a support pr~ce for nat1onal 
wheat Th~s nat1onal support pr1ce has always been h1gher than 
the referent~al pr~ce of ~mported wheat except ~n 1988 and 1989 
and was therefore unable to compete w~th 1mported wheat In table 
4 5 the pr~ces of nat~onal and ~mported wheat are put together 
for the years 1976 to 1990 

The government furthermore f ~xes every three months, together 
w1th a referent1a~r1ce for ~mported wheat and a nat~onal wheat 
support pr1ce, a ce~l1ng pr~ce (ex-m1ll) for wheat flour by means 
of M1n1ster~al Agreements of the Frente Econom~co Th1s pr1ce 1s 
establ1shed to protect the consumer (Frente Econom~co 1991) 

Tabl 4 5 Av 8 p i f n ti n 1 ( upp rt p i ) and imp t d wh t ( ! nti 1 p i l t mill 1 v 1 

upp t pp t f nti l f nti 1 
p i p i p p i 

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

1976 203 5 o 265 174 3 o 227 
1977 203 5 o 265 175 o o 228 
1978 275 o o 358 166 7 o 217 
1979 275 o o 358 151 4 o 197 
1980 363 o o 473 111 9 o 224 
1981 363 o o 473 178 7 o 233 
1982 440 o o 573 250 6 o 327 
1983 440 o o 573 432 8 o 564 
1984 770 o 1 003 602 2 o 785 
1985 1320 o 1 720 957 2 1 247 
1986 1320 o 1 720 1025 6 1 337 
1987 1760 o 2 294 1279 o 1 667 
1988 2755 7 3 591 2862 6 3 730 
1989 5812 1 7 574 6078 7 7 922 
1990 8038 4 lO 475 8038 4 lO 475 

V g ffi i 1 h g t 1990 1 US $ S/ 767 36 

S MAG Sit ión y p n6 ti d 1 lt v d 1 t ig 
n 1 E d 1990 1991 1991 
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The referentJ.al pr1.ce of l.mported wheat l.S based on the 
1.mport costs of wheat, ll.ke frel.ght costs taxes customs dutJ.es 
and so on (Frente Economl.co, 1991) The ex-ml.ll ce1.l1.ng pr1.ce of 
wheat flour l.S based on the referentJ.al and support pr1.ce of 
wheat and the process1.ng costs of wheat 1.nto wheat flour Thl.s 
l.S shown 1.n table 4 6, where the ce1.l1.ng pr1.ce of wheat flour 1.s 
establl.shed for the months Aprl.l, May and June 1991 The costs 
are 1.n current Sucres Table 4 7 shows the establl.shed wheat 
flour pr1.ces from January 1990 to September 1991 

Tabl 4 6 D mon t ti n f th lultin fth ling p fwhtfl 

1 " mat i 1 t t p d 50 kg f wh t fl u imp t d wh t 59 62 kg SI 187 61 "" S/ 11 185 01 
n t n 1 wh t 4 49 k& SI 250 00 ... 1 122 so 

minu v ry f by p d t 14 10 kg S/ 68 00 958 80 
11 348 71 

2 p ing t f SO kg wh t fl 3.368 27 

3 t t 1 p d ti n t 14 716 98 

4 p fit w d d (6%) ~ 

5 mill p i p 50 kg SI 15 600 00 

S u F nt E n6mi A d N 91 005 A g t 12th 1991 

Tob1 4 7 Wh t flu p i tabli h d by th F nt E n6m 
ond tu l m k t p i p id by tb plywo d ind try 

g v mm nt p 1 tu 1 p 

y ar month Su /50 kg us S/50 kg S /50 kg us S/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 il 12 743 72 16 61 14 550 00 18 96 
M y 12 743 72 16 61 14 550 00 18 96 
Jun 12 743 72 16 61 14 550 00 18 96 
J ly 15 000 00 19 55 14 550 00 18 96 
Augu t 15 000 00 19 55 14 550 00 18 96 
Septemb 15 000 00 19 55 14 550 00 18 96 
Oct b 15 000 00 19 55 14 550 00 18 96 
N vemb 15 000 00 19 55 14 550 00 18 96 
De emb 15 000 00 19 55 14 550 00 lB 96 

1991 Janu ry 15 000 00 19 55 14 550 00 18 96 
F bu ry 15 000 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 
M y 15 600 00 20 33 16 200 00 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 
A gu t 17 600 00 22 94 17 150 00 22 35 
S ptemb 17 600 00 22 94 17 150 00 22 35 
o t b 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 ~ n t V ilabl 
av g f!i i 1 h ng t 1990 1 US S • SI 767 36 

S u A u d d 1 F nt E n6mi and M li L Unión 1991 
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The pr1ces of wheat flour, establ1shed by the government 
don't correspond w1th the actual pr1ces pa1d by plywood 
compan1es When a plywood company buys regularly wheat flour 1n 
large amounts cons1derable d1scounts are prov1ded The actual 
pr1ces pa1d by plywood compan1es are presented also 1n table 4 7 

In 1990 the actual (current) pr1ce was constant wh1le 1t 
1ncreased w1th 33 percent 1n 1991 

The wheat flour pr1ce establ1shed by the government 1ncreased 
w1th 22 percent 1n 1990 and w1th 17 percent from January unt1l 
September 1991 

As can be seen from table 4 7 the actual pr1ce was h1gher 
than the government pr1ce from January 1990 to June 1990 Then 
from July 1990 up to and 1nclud1ng February 1991 the actual 
market pr1ce was lower than the government pr1ce From March 
unt1l June 1991 the actual pr1ce was h1gher aga1n than the 
government pr1ce Dur1ng July August and September 1991 the 
government pr1ce was h1gher than the actual market pr1ce 

In f1gure 4 1 we summar1zed the d1st1ngu1shed wheat and wheat 
flour pr1ces 1n a comprehens1ve scheme 

F1qure 4 1 The d1st1ngu1shed wheat and wheat flour pr1ces 1n 
Ecuador 

ECUADOR 

FARMERS 

nat1onal wheat 

support pr1ce 
referent1al 

1mported wheat price 
MILLS 
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§ 4 4 Cassava product1on 1n Ecuador 

The cassava product1on d1m1n1shed w1th 3 percent 1n Ecuador 
from 1966 to 1979 and w1th 5 9 percent from 1979 to 1989 (CIAT 
1991) In 1990 the total cassava product1on was 134 245 metr1c 
tons, of wh1ch 31 7 percent or1g1nated from the mounta1n reg1on, 
26 O percent from the coast reg1on and 42 3 percent from the east 
reg1on (INEC 1990) 

The prov1nce Manabi had the largest area cult1vated w1th 
cassava 1n 1990 namely 428 thousand hectares, of wh1ch 30 
percent 1n comb1nat1on w1th other crops On th1s area 15 338 
metr1c tons cassava were produced 

When compared w1th other Lat1n Amer1can countr1es the 
average cassava y1eld 1s low 1n Ecuador 5 882 k1lograms per 
hectare 1n the per1od 1987-1989 wh1le ne1ghbour countr1es l1ke 
colomb1a and Peru had average y1elds of 8,458 and 10 620 
k1lograms respect1vely over the same per1od (CIAT 1991) 

§ 4 5 Cassava ch1ps and cassava flour product1on by the cassava 
proJect 1n Manabi 

As ment1oned 1n chapter 1 the assoc1at1ons 1n the cassava 
pro)ect 1n Manabi 1n Ecuador m1nce cassava tubers 1nto cassava 
ch1ps and dry these ch1ps on cement dry1ng floors The un1on next 
processes the dr1ed ch1ps 1nto d1fferent cassava flour products 

In the process1ng per1od 1989-1990 the ava1lable dry1ng area 
of the assoc1at1ons was 20 130 square metres cons1st1ng of own 
and rented cement floor and trays wh1le 1n the process1ng per1od 
1990-1991 the total dry1ng area 1ncreased to 35,690 square 
metres 1nclud1ng 600 square metres dry1ng floor at the un1on•s 
demonstrat1on centre 

In the process1ng per1od 1989-1990 2 971 tons cassava were 
produced by the members and non-members 1nvolved 1n the cassava 
pro)ect 1n Manabi of wh1ch 2,703 tons were used to produce 956 
tons dr1ed cassava ch1ps 

In 1990-1991 5 135 tons cassava were produced, of wh1ch 4,495 
tons were processed 1nto 1 346 tons dr1ed ch1ps The total dr1ed 
cassava ch1ps product1on of each assoc1at1on dur1ng the 
process1ng per1od 1990-1991 1s shown 1n table 4 8 

The assoc1at1ons d1ffer 1n the amount of cassava needed to 
produce one un1t dr1ed cassava ch1ps 1 e the convers1on rate 
of cassava 1nto dr1ed cassava ch1ps Th1s convers1on rate 1s an 
eff1c1ency graduator Raw mater1al 1s the largest cost 1tem 1n 
the product1on costs of the assoc1at1ons A favourable convers1on 
rate w1ll therefore lead to lower total product1on costs (more 
of th1s w1ll be d1scussed chapter 8) 
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Tohl 48Did V hip p d ti r h ci ti n t m J ly 1990 t Jun 1991 

wh l pi whit pi 
i ti n (qq) (kg) (qq) (kg) 

Tohl n 1 272 15 57 704 72 3 231 83 146 595 81 
B j o 365 19 16 565 02 1 085 94 49 258 24 
Bijahu 1 1 809 00 82 056 24 686 00 31 116 96 
Migu 1111 2 024 00 91 606 64 3 766 00 171 623 66 
Ha nt 863 24 20 408 83 449 93 20 408 83 
Hat d e dy 909 80 41 268 53 951 65 43 166 84 
El Chi 1 915 84 41 542 so 1 578 11 71 610 29 
Jah nc:ill 594 90 26 984 66 3 364 82 152 628 24 
Si t d H y 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 54 374 77 16 999 57 
Ri Chi d N b 297 45 13 492 33 728 19 33 030 70 
L Cu t 405 66 16 400 74 976 76 44 305 83 
El Alg d6n 121 66 5 518 50 600 53 27 240 04 
Demon t tin nt 175 32 7 952 52 698 92 31 703 01 

qq = qu nt 1 a 45 36 kg 

S u UAPPY 1991 

In the processing period 1985-1986 the first processing 
period of the cassava proJect only dried whole cassava chips 
were produced and sold to the chicken feed industry In the next 
processing periods these whole chips were further processed into 
flour and sold to the shrimp feed industry 

In the processing period 1988-1989 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) 

Tohl 4 • Tb p d tin r V fl p d t by th un n r om t n t 
p ing p i d 1985 1986 until th p i • p i d 1990 1991 

V !l. typ 

wh 1 !l. wh t !l. ft d wh 1 !l. ift d wh t fl 
p ing p i d (mt) (mt) (mt) {mt) 

1965 1986 50 

1986 1987 79 

1987 1966 353 

1988 1989 1 012 

1989 1990 365 565 33 

1990 1991 266 982 200 6 

mt m t i t n 

S urc UAPPY 1991 
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The un~on' s flour product~on ~n 1990-1991 was sold to 
d~fferent customers Whole and wh~te cassava flour were sold to 
the shr~mp feed ~ndustry s~fted whole cassava flour solely to 
the plywood ~ndustry and s~fted wh~te cassava flour to the pasta 
and noodle ~ndustry 

The amounts of s~fted whole cassava flour sold to the plywood 
~ndustry s~nce th~s ~ndustry began buy~ng cassava flour from the 
un~on ~n February 1990 are presented ~n table 4 10 

Table 4 10 Amounts of s~fted whole cassava flour sold 
to the plywood ~ndustry 

amount 
year month (qq) (kg) 

1990 January 
February 300 o 13 608 o 
Mar eh 143 o 6 486 5 
Apr~l 225 5 10,228 7 
May 412 5 18 711 o 
June 420 2 19 060 3 
July 221 1 10 029 1 
August 407 o 18 461 5 
September 330 o 14 968 8 
October 210 1 9 530 1 
November 365 o 16 556 4 
December 209 o 9 480 2 

1991 January 330 o 14,968 8 
February 242 o 10,977 1 
Mar eh 370 7 16,815 o 
Apr~l 491 7 22,303 5 
May 495 o 22,453 2 
June 165 o 7 484 4 
July 539 o 24 449 o 
August 495 o 22 453 2 
September 495 o 22 453 2 
october 550 o 24 948 o 
November 495 o 22 453 2 
December 495 o 22 453 2 

qq = qu~ntal = 45 36 kg 

Source UAPPY 1991 

Two of the 4 plywood compan~es ~n Ecuador are buy~ng cassava 
flour from the un~on ~n Portov~eJo From the other 2 plywood 
compan~es 1 ~s not us~ng cassava flour at all ~n ~ts product~on 
process and the other purchases ~ts cassava flour from cassava 
flour producers ~n the towns of Esmeraldas and Santo Dom~ngo 

One of the f~rst 2 compan~es who both buy cassava flour from 
the un~on also gets ~ts cassava flour from another cassava flour 
m~ll ~n Portov~eJo 
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In table 4 11 we can see that plywood company 1 doesn't use 
cassava flour ~n ~ts product~on process, only wheat flour, that 
company 3 used most cassava flour ~n 1990 and that company 4 used 
~n 1990 tw~ce as much cassava flour as company 2 

Plywood compan~es use cassava flour only recently as a 
subst~tute for wheat flour Company 2 and 4 probably used ~t 
already before March 1990 when company 3 started to use ~t 

Tabl 4 11 Am unt í v :f'l u u d by th diff' t 
plyw d ompani in E u d in th i p du ti n p s 

y plyw d omp y V flu inp t in kil g ams 

1990 2 30 658 
3 116 956 
4 60 964 

1991 2 t V ilabl 
3 176 482 
4 69 000 

S plyw d i d try 1991 

When we add up the monthly amounts of cassava flour sold by 
the un~on to the plywood ~ndustry ~n 1990 ~n table 4 10 
(=147 120 6 kg) and the amounts of cassava flour used by plywood 
compan~es ~n 1990 ~n table 4 11 (=208 578 kg) we f~nd after 
d~v~d~ng these f~gures that 70 5 percent of the total amount of 
cassava flour purchased by the plywood ~ndustry ~n the year 1990 
or~g~nated from the un~on ~n Portov~eJo 

§ 4 6 Cassava flour pr~ces 

In paragraph 4 5 we ment~oned that the d~fferent cassava 
flour products produced by the un~on are sold ~n d~fferent 
markets The pr~ces the un~on rece~ved for the d~fferent flour 
products are shown below ~n table 4 12 More further processed 
cassava flour rece~ved a h~gher pr~ce than less further processed 
cassava flour 

Tabl 412Av g pi vdf th dff nt 
v fl u p d t f om J ly 1990 until Jun 1991 

V fl p d t S s/quint 1 us d 11 /50 kg 

wh 1 V fl 6 714 o 8 26 
wbit V flu 7 826 7 9 63 

ft d wh 1 V flu 9 013 2 11 09 
ift d whit V fl 10 478 2 12 89 

V g ffi i l X bang t du ing th p i d 1 US $ S/ 895 78 

S u UAPPY 1991 
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Tabl 4 13 e t p i p id by th plywo d ampani f ift d wh 1 V fl 

V !1 p i 
y mo th S /quint 1 

1990 Jan ry 
F b ry S 800 00 
H h 7 272 72 
Ap il 7 272 72 
Hy 8 636 36 
Jun 8 636 36 
July 8 636 36 
Aug t 8 636 36 
S ptemb 8 636 36 
o t b 8 636 36 
N vemb a 636 36 
D emb 8 636 36 

1991 Janu ry 8 636 36 
F bu ry 8 636 36 
H h 9 090 91 
Ap il 9 090 91 
H y 9 090 91 
Jun 10 909 09 
J 1y 10 909 09 
Aug t 10 909 09 
S pt.emb 10 909 09 
o t b 10 909 09 
N vemb 10 909 09 
D emb 10 909 09 

S e UAPPY 1991 

Unl1ke wheat and wheat flour pr1ces cassava and cassava 
flour pr1ces are not 1nfluenced by government 1nterference 

The monthly pr1ces pa1d by the 2 plywood compan1es s1nce the 
un1on started sell1ng s1fted whole cassava flour to them, are 
presented above 1n table 4 13 These pr1ces stayed constant for 
cons1derably long per1ods espec1ally 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 ment1oned that the total 
cons1sts of a nat1onal and a fore1gn component 
we w1ll d1scuss the factors that have an 1mpact 
and the fore1gn plywood demand 

plywood demand 
In th1s chapter 
on the nat1onal 

Factors 1nfluenc1ng the nat1onal plywood demand are the pr1ce 
of plywood, the pr 1ce of 1 ts subst1 tute 1n Ecuador, 
part1cleboard, nat1onal 1ncome and urban1zat1on degree These 
factors w1ll be d1scussed 1n paragraph 5 1 

Factors 1nfluenc1ng the fore1gn plywood demand are the export 
pr1ce of Ecuadorean plywood, the world pr1ces of plywood 
part1cleboard and plywood's other 1nternat1onal subst1tute, 
med1um dens1ty f1breboard and the nat1onal 1ncomes of those 
countr1es that regularly 1mport Ecuadorean plywood These factors 
w1ll be d1scussed 1n paragraph 5 2 

§ 5 1 Factors 1nfluenc1ng the nat1onal plywood demand 

As sa1d 1n paragraph 3 4, the apparent domest1c plywood 
consumpt1on, result1ng by subtract1ng the plywood exports from 
the total plywood product1on 1s assumed to equal the nat1onal 
plywood demand 

The plywood demand rose from 8 thousand cub1c metres 1n 1980 
to 63 thousand cub1c metres 1n 1989 (see table 3 4) Although the 
nat1onal demand fluctuates from 1980 to 1989 a clear r1se 
becomes apparent (f1gure 3 3 1n paragraph 3 4) 

A product' s own pr 1ce, pr 1ce ( s) of 1 ts subst1 tute ( s) and 
1ncome are class1cal var1ables expla1n1ng a product's demand If 
the pr1ce of a product r1ses other th1ngs be1ng equal, consumers 
may buy less and look for a cheaper subst1tute When consumers 
have more 1ncome to spend demand may 1ncrease other th1ngs 
be1ng equal and reverse 

§ 5 1 1 The plywood pr1ce 

A f1rst factor 1nfluenc1ng the demand for a product 1s 1ts 
own pr1ce 1n our case the pr1ce consumers pay for plywood 1n 
Ecuador Because there ex1st d1fferent plywood types (see § 2 3) 
w1th d1fferent pr1ces and because pr1ces change dur1ng a year, 
an average annual pr1ce per cub1c metre has been prov1ded by 
plywood compan1es Later 1n th1s paragraph we w1ll demonstrate 
sorne present pr1ces for d1fferent plywood products 

The current average plywood pr1ces prov1ded by 
1ndustry have been made constant to the year 1987 
them by the manufactur1ng value added deflator 
(append1x 2) 

the plywood 
by d1v1d1ng 
of Ecuador 

Because the plywood 1ndustry only prov1ded yearly current 
pr1ces from 1984 to 1990 the number of observat1ons 1s 6 wh1ch 
1s very low The average plywood pr1ce fluctuates cons1derably 
during the ava1lable observat1on per1od (see table 5 1) 
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Tabl 5 1 Th E d n plyw d demand th v g n ti n 1 plyw d nd 
parti 1 b d p ic g n ti n 1 i om d th baniz ti n d g 

p1yw d p1ywo d p ti 1 b d 8 n ti n 1 bani Un 
n umpti n p i p i in m d • 

y (1000 m3) (S/ p m3) (S/ p m3) (106 us $) (%) 

1980 8 42 088 6 10 804 46 8 
1981 39 .. 501 8 10 944 47 7 
1982 39 45 341 8 10 650 49 1 
1983 57 46 195 6 10 417 50 2 
1984 56 41 783 8 37 545 7 10 613 51 3 
1985 42 39 966 7 39 177 S 10 994 52 o 
1986 45 31 908 3 38 019 1 10 236 52 8 
1987 38 41 613 o 36 247 4 9 819 53 5 
1988 54 44 350 8 34 904 7 10 677 54 2 
1989 63 37 188 1 28 650 9 10 845 54 8 

S/ "" E u d an Su 

S p1yw d n umpti n FAO Y b k 1989 F t p d t 1978 1989 
FAO F try S i n 24 FAO St ti t S n 97 Rom 1991 
p1yw d p i p1yw d ind try 1991 
p ti 1 b d p i p ti 1 b d indu t.ry 1991 

• ntinlin m w 1d Bank w 1d Tab1 1990 1991 
bani t.indg In t.it. t. N i n 1 d Et.dit.i Y e u Quit 1991 

§ 5 1 2 The part1cleboard pr1ce 

A second factor 1nfluenc1ng the demand for a product 1s the 
pr1ce of 1ts subst1tute 

The subst1tutes of plywood are accord1ng to three of the 
four plywood compan1es part1cleboard and med1um dens1ty 
f1breboard One plywood company ment1oned bes1de part1cleboard 
also hard plast1c sheets and extra hard pressed cardboard as 
subst1tutes 

Accord1ng to ENDESA part1cleboard and med1um 
f1breboard are only subst1tutes 1n sorne appl1cat1ons not 
We w1ll cons1der here only part1cleboard and med1um 
f1breboard as plywood's subst1tutes 

dens1ty 
1n all 
dens1ty 

Part1cleboard 1s a panel composed of small ch1ps or p1eces 
of wood that are bonded together 1n the presence of heat and 
pressure by a synthet1c res1n adhes1ve 

Med1um dens1ty f1breboard 1s a panel or core product 
manufactured from l1gnocellulos1c f1bres comb1ned w1th a 
synthet1c res1n or other su1table b1nder It 1s manufactured to 
a dens1ty of 31 pounds per cub1c foot and to 55 pounds per cub1c 
foot by the appl1cat1on of heat and pressure by a process 1n 
wh1ch the 1nner f1ber bond 1s substant1ally created by the added 
b1nder (Hardwood Plywood Manufacturers Assoc1at1on 1983) 

Part1cleboard 1s produced and sold 1n Ecuador F1breboard 1s 
ne1ther produced nor 1mported 1n Ecuador and therefore not 
cons1dered a compet1t1ve product 1n a nat1onal context 

In Ecuador, 2 part1cleboard producers ex 1st Aglomerados 
Cotopax1 S A and Novopan del Ecuador S A When group1ng these 
compan1es accord1ng to the1r owners Aglomerados Cotopax1 1s part 
of the ENDESA-BOTROSA group and Novopan del Ecuador of the 
Plywood Ecuator1ana-CODESA group 
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Also ~n the part~cleboard product~on ~s wheat flour an ~nput 
~n the adhes~ve w~th wh~ch wood p~eces are bonded The total use 
of wheat flour and consequently the subst~tut~on potent~al of 
cassava flour ~n th~s ~ndustry ~s very small however Ev~dence 
for th~s ~s found ~n the fact, that ~n 1990 the total wheat flour 
~nput of 1 of the 2 part~cleboard compan~es 3 568 k~lograms was 
wh~le the plywood company w~th the lowest plywood product~on ~n 
that same year already had a flour ~nput more than 70 times 
larger 

The product~on of part~cleboard ~n Ecuador showed an ~ncrease 
of almost 55 percent from 1985 to 1989, as can be seen ~n table 
5 2 wh~le th~s ~ncrease was 43 percent for plywood ~n the same 
per~od (table 3 2 ~n § 3 3) 

In 1989 28 percent of the total part~cleboard product~on ~n 
Ecuador was exported (FAO 1991) 

Tab1e 5 2 Product~on of part~cleboard ~n thousands cub~c 
metres ~n Ecuador 

year 
total product~on 

(1,000 cub~c metres} 

1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 

* FAO est~mate 

26 
28 
30 
30 
30 
44 
45 
55 
61 
68 

Source FAO Yearbook 
Forestry Ser~es no 24 

1989, Forest products 1978-1989, FAO 
FAO stat~st~cs Ser~es no 97, Reme 1991 

As was the case w~th the nat~onal plywood pr~ce yearly 
(current} average part~cleboard pr~ces have been prov~ded by the 
part~cleboard ~ndustry But the number of observat~ons ~s larger 
namely 10 years The average current pr~ces are made constant to 
the year 1987 aga~n by d~v~d~ng them by the manufactur~ng value 
added deflator (append~x 2) 

s~nce 1985 the average part~cleboard pr~ce has been 
decreas~ng and was only ~n 1986 h~gher than the average plywood 
pr~ce 

Sorne recent pr~ces of both plywood and part~cleboard are 
presented ~n table 5 3 Th~s table clearly shows, that the 
h~ghest plywood qual~ty grade A ~s not ava~lable ~n Ecuador 
because ~t ~s exported (§ 3 1) wh~le of part~cleboard only the 
h~ghest qual~ty grade ~s sold ~n Ecuador 
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Although the un1ts and the qual1ty grades of both products 
d1ffer and compar1son of the pr1ces 1s therefore actually 
1mposs1ble, table 5 3 does seem to demonstrate that 1n Ecuador 
part1cleboard 1s on average probably cheaper than plywood 

Tab1 5 3 Cu nt plyw d and p ti 1 b d p i 

plywo d p ti 1 b d 

unit unit plyw d p i p ti 1 b d p i 
(f t) • d (f t) • d (S/ ) (S/ ) 

4 8 4 B 3 8 4 A 7 315 2 790 
4 8 4 e 3 8 4 B 6 743 2 424 
4 8 5 B 3 8 6 A 8 657 3 760 
4 8 5 e 3 8 9 A 7 986 4 820 
4 8 9 B 3 8 15 A 11 914 6 950 
4 8 9 e 3 8 19 A 10 971 8 740 
4 8 12 B 4 7 9 A 14 939 5 690 
4 8 12 e 4 7 12 A 13 743 6 900 
4 8 15 B 4 7 15 A 18 676 8 200 
4 8 15 e 4 8 6 A 17 181 5 480 
4 8 18 B 4 8 9 A 21 022 7 040 
4 8 18 e • a 1s A 19 343 10 130 

4 8 19 A 12 740 
7 8 6 A 8 800 

7 8 15 A 16 230 

N t p (S/ E d n S N V mb 8th 1991 w th t 10 p nt tax 
unit w dth 1 gth thi kn 

S L g plyw d and p ti 1 b d di t ib t in Qu t 

§ 5 1 3 Nat1onal 1ncome and the urban1zat1on degree 

Other factors assumed to 1nfluence the nat1onal plywood 
demandare 1ncome per cap1ta populat1on growth and urban1zat1on 
The factors 1ncome per cap1ta and populat1on growth are 
represented 1n the total nat1onal 1ncome (total nat1onal 1ncome 
equals nat1onal 1ncome per cap1ta t1mes the total populat1on) 

Ecuadorean gross nat1onal 1ncome 1n constant pr1ces (1987 
Un1ted States dollars) seems rather stable from 1980 to 1989 
(table 5 1) Append1x 3 shows that per cap1ta 1ncome decreased 
cont1nuously from 1980 to 1984 1ncreased a l1ttle 1n 1985 
decreased from 1985 to 1987 1ncreased 1n 1988 and f1nally 
decreased a l1ttle 1n 1989 The total Ecuadorean populat1on 
1ncreased stead1ly from 1980 to 1989 

The urban1zat1on degree the urban part of the populat1on 
d1v1ded by the total Ecuadorean populat1on 1ncreases every year 
gradually (table 5 1) Assumed 1s that h1gher urban1zat1on levels 
w1ll lead to h1gher plywood consumpt1on Urban1zat1on results 1n 
a larger demand for those products 1n wh1ch plywood may be used 
as a raw mater1al l1ke houses off1ces etc 
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§ 5 1 4 Correlat~ons 

In table 5 4 correlat~on coeff~c~ents of the nat~onal plywood 
demand and the above d~scussed factors have been calculated 
These correlat~on coeff~c~ents are the Pearson correlat~on 
coeff~c~ents The absolute value of the correlat~on coeff~c~ent 
~nd~cates the strength of the l~near relat~onsh~p A value of 
zero ~nd~cates no l~near relat~onsh~p Two var~ables can have a 
strong assoc~at~on but a small correlat~on coeff~c~ent ~f the 
relat~onsh~p ~s not l~near (Base manual SPSS, 1991) 

Tabl 5 4 e r 1 ti n ffi i nt f th n ti n 1 plyw d d mand th n ti n 1 plywo d 
p i th n ti n 1 p ti 1 b d p i g n t n 1 in om and u b ni t n d 8 

V iobl X1 X2 X3 X4 X5 

n ti n 1 plyw d demand (X1) 1 0000 o 0567 o 4184 o 0515 o 6788 
( 10) ( 6) (10) (10) ( 10) 

p- P= 458 p... 114 P= 444 P= 015 

ntinlplyw d p (X2) o 0567 1 0000 o 0222 o 1180 o 0033 
(6) (6) (6) ( 6) (6) 

P= 458 P= P- 483 P= 412 P= 498 

ntinlp ti 1 b d p (X3) o 4184 o 0222 1 0000 o 0701 o 8285 
(10) (6) (10) ( 10) (10) 

p 114 P- 483 P= P= 42l! P- 002 

• n ti n 1 in m (X4) o 0515 o 1180 o 0701 1 0000 o 3361 
(10) ( 6) {10) (10) ( 10) 

P- 444 P- 412 p 424 P= p.. 171 

urbani ti n d g (X5) o 6788 o 0033 o 8285 o 3361 1 0000 
(10) (6) (10) (10) (10) 

P= 015 P= 498 P- 002 p 171 P= 

ffi i nt 1 ( )/1tild ignifi an ) 

i print d if ffi i nt ann t b mp t d 
S u SPSS/PC 4 01 

There only seems to be a fa~rly strong l~near assoc~at~on 
between the nat~onal plywood demand and the urban~zat~on degree 
(r = O 6788 at a 1 5 percent probab~l~ty level) As we assumed 
~n paragraph 5 1 3 h1gh urban1zat~on levels go w1th h~gh levels 
of the nat~onal plywood demand 

Also the part~cleboard pr1ce and the urban~zat~on degree are 
h~ghly correlated (r = -o 8285 at a O 2 percent probab~l~ty 
level) Th~s may cause mult~coll1near1ty when both var~ables w~ll 
be used to est~mate the nat~onal plywood demand 

The negat~ve correlat1on between the nat1onal plywood demand 
and the nat~onal part~cleboard pr~ce (r = -o 4184 at a 11 4 
percent probab1l~ty level) ~nd1cates that h~gh nat~onal 
part1cleboard pr~ce levels go w1th a low nat~onal plywood demand 
Th~s may po~nt out that part1cleboard 1s a complementary good 
as opposed to the assumpt1on that ~t ~s plywood's subst1tute The 
correlat1on coeff1c~ent 1s ~n our op~n1on however, not 
conv1nc1ngly h~gh enough at the g~ven s1gn~f~cance level After 
we have est~mated the nat~onal plywood demand ~ts relat~on w~th 
the nat~onal part~cleboard pr~ce may become more clear 
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§ 5 2 Factors 1nfluenc1ng the fore1gn plywood demand 

In the f1rst paragraph we d1scussed the factors that are 
cons1dered to have an 1mpact on the nat1onal plywood demand In 
th1s paragraph we w1ll d1scuss the factors that are assumed to 
determ1ne the fore1gn plywood demand 

The exports of Ecuadorean plywood are taken as the equ1valent 
of the fore1gn plywood demand These exports were dealt w1th 
already 1n paragraph 3 3 and 3 4 

§ 5 2 1 The export pr1ce of Ecuadorean plywood 

The demand for Ecuadorean plywood 1n the world depends JUSt 
l1ke the demand 1n Ecuador for local plywood 1n the f1rst place 
on the pr1ce costumers have to pay for 1t 

The pr1ce pa1d for Ecuadorean plywood 1s 1n th1s case the 
export pr1ce The export pr1ce of Ecuadorean plywood from 1980 
to 1989 1s, 1ndexed to the year 1987 presented 1n table 5 5 

only 1n 1982 was the export pr1ce h1gher than the pr1ce 1n 
the base year 1987 The last two years the 1ndexed export pr1ce 
decreased from 100 to 80 to 70 

§ 5 2 2 The world pr1ce of plywood 

The subst1tutes world w1de of Ecuadorean plywood 
only part1cleboard and med1um dens1ty f1breboard (§ 3 2) 
also plywood produced elsewhere 1n the world 

Tabl 5 5 Th f ign plyw d dema.nd t.h xpo t. p i f E u d an plyw d 
th w ld p i f plywo d p ti 1 b d and m dium d n ity fib b d and 
8 n ti n 1 in om f th m in E u d an plyw d imp tins unt i 

plyw d plyw d p ti 1 b d m dium d n ity 
plyw d xp t .. ld w ld íib b d g n ti n 1 

xport p i p i p w ld p i in ID 

yar (1000 ,.3) (ind ) (ind ) ( nd ) ( nd ) no9 us S> 

1980 51 63 5 111 8 90 6 95 3 7 690 6 
1981 26 99 2 103 7 84 4 92 S 8 159 3 

1982 26 103 7 95 9 81 S 88 3 8 223 4 
1983 8 68 9 91 9 74 9 84 9 8 458 o 
1984 9 49 1 83 7 69 3 80 6 8 888 1 
1985 11 52 2 86 2 69 7 79 9 9 233 5 
1986 15 60 3 84 9 86 3 88 7 9 730 2 
1987 34 100 o lOO O 100 o 100 o 10 530 4 
1988 20 80 3 104 9 97 S 112 1 11 796 4 

1989 13 70 2 100 4 102 2 114 7 12 736 8 

N t th plywo d p t 1 b dandmdwnd ity f b b d w ld p th t 
ind d u nt V g wo ld xp t p th y publ h d n th FAO F t p d 
g nt.inlinom i n tant in 1987 US d 11 

are not 
but 1s 

th y 1987 
t y b k 

S u plyw d xp t plyw d xp t p i plywo d w ld p p t 1 b dwoldpi 
and m dium d n ity fib b dw ld p FAO Y b k 1989 F t p du t 1978 1989 
FAO f try S i n 24 FAO St ti ti S i n 97 Rom 19'H 
g ntinlinom w ld Bank w ld Tabl 1990 1991 
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Ecuadorean plywood has to compete ~n pr~ce and qual~ty w~th 
plywood products produced ~n other countr~es The world pr~ce of 
plywood ~s therefore also taken as an explanatory var~able of the 
fore~gn Ecuadorean plywood demand 

Also the world pr~ce of plywood ~s ~ndexed to the year 1987 
and presented ~n table 5 5 Only from 1982 to 1986 the ~ndexed 
world pr~ce was lower than the base year pr~ce Just l~ke the 
export pr~ce of Ecuadorean plywood the world ~ndex pr~ce was 
lowest ~n 1984 To what extent the world pr~ce of plywood and the 
export pr~ce of Ecuadorean plywood are l~nearly assoc~ated w~ll 
be seen later when we d~scuss the~r correlat~on coeff~c~ents 

Another ~ssue we w~ll deal w~th here ~s whether Ecuadorean 
plywood producers are able to real~se a pr~ce abroad that 
dev~ates from the world pr~ce orare they, because of the small 
contr~but~on of Ecuadorean plywood to the world product~on, Just 
pr~ce takers ~n the world market? 

F~gure 5 1 shows the development of the average world pr~ce 
of plywood and the average export pr~ce of Ecuadorean plywood 
from 1980 to 1989 

F1gure S 1 Course of the average world pr~ce of plywood and 
the average export pr~ce of Ecuadorean plywood from 1980 to 1989 

US dollars/cublc metra 
600~--------------------------------------~ 

200 

100 

oL---~--~---L--~--~--~~--~--~--~ 
1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 

- plywood export prlce ~ plywood wo Id p Ice 

The average export pr~ce of Ecuadorean plywood fluctuates 
cons~derably compared to the average world pr~ce of plywood From 
1981 to 1983, ~n 1987 and ~n 1988 was the average export pr~ce 
of Ecuadorean plywood h~gher than the average world pr~ce of 
plywood So based on f~gure 5 1 Ecuadorean plywood producers 
do seem to be capable of real~z~ng the~r own pr~ce abroad 
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§ 5 2 3 The world pr1ce of part1cleboard and med1um dens1ty 
f1breboard 

The pr1ces of the two other subst1tutes of Ecuadorean plywood 
are also presented 1n table 5 5 L1ke the export pr1ce of 
Ecuadorean plywood and the world pr1ce of plywood, these pr1ces 
have been 1ndexed to the year 1987 Med1um dens1ty f1breboard 
only had a h1gher pr1ce compared to the base year 1n 1988 and 
1989 and part1cleboard only 1n 1989 Part1cleboard furthermore 
had the lowest 1ndex pr1ce 1n 1984, JUSt l1ke the export pr1ce 
of Ecuadorean plywood and the world pr1ce of plywood 

§ 5 2 4 Nat1onal 1ncomes of Ecuadorean plywood 1mport1ng 
countr1es 

The nat1onal 1ncomes of those countr1es that regularly 1mport 
Ecuadorean plywood (see append1x 4) 1s the last factor that 1s 
assumed to 1nfluence the demand 1n these countr1es for Ecuadorean 
plywood Together w1th the pr1ce of Ecuadorean plywood and the 
pr1ces of 1ts subst1tutes 1ncome 1s as sa1d 1n paragraph 5 1 
a class1ca1 var1able expla1n1ng the demand 

From table 5 5 1t can be seen that the aggregated 1ncomes 
1ncrease gradually from 1980 to 1989 The countr1es that 1mport 
regularly Ecuadorean plywood can be d1v1ded 1nto developed and 
develop1ng countr1es Th1s may be useful later, 1f the 1nfluence 
of the nat1onal 1ncomes on the nat1onal plywood demand 
s1gn1f1cant 1s, to get a better explanat1on of the the fore1gn 
plywood demand because of poss1ble d1fferent demand patterns at 
h1gher or lower 1ncome levels 

§ 5 2 5 Correlat1ons 

In table 5 6 the correlat1ons between the above d1scussed 
factors are presented Only the world pr1ce of plywood and the 
fore1gn plywood demand are s1gn1f1cantly correlated (r = O 77 at 
a O 5 percent probab1l1ty level) Because the l1near assoc1at1on 
between the fore1gn plywood demand and the world pr1ce of plywood 
1s stronger than the l1near assoc1at1on between the fore1gn 
plywood demand and the export pr1ce of Ecuadorean plywood (r = 
O 40 at a 12 4 percent probab1l1ty level), the conclus1on 1n 
paragraph 5 2 2, that the pr1ces wh1ch Ecuadorean plywood 
producers are able to rea11se abroad do not seem to be determ1ned 
by the world pr1ce 1s reJected here 

The correlat1on coeff1c1ents between the fore1gn plywood 
demand and the world pr1ce of med1um dens1ty f1breboard and the 
aggregated gross nat1onal 1ncomes are 1ns1gn1f1cant (r = o 24 and 
r = -o 30 at respect1vely 25 3 and 20 2 percent probab1l1ty 
levels) 
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Table56C ltin 
f E d rean plywo d 

fib b d and th gr 

V iabl 

f ign plyw d demand 

plyw d xpo t p i 

plyw d wo ld pri 

ptlb dwldpi 

mdf w ldpi 

g ntinlinom 

ff i t f th f ign plyw d d m d th xp t p i 
th w ld p i f plyw d p rti 1 b d and m d um d n ity 

n ti 1 in m f E d n plyw d imp ti g nt i 

(Yl) 

CY2) 

CY3l 

CY4) 

(Y5) 

(Y6) 

Yl 

1 0000 
(10) 

P-

o 4028 
(10) 

p.. 124 

o 7693 
( 10) 

p.. 005 

o 4497 
(10) 

P= 096 

o 2388 
( 10) 

p.. 253 

o 2972 
(10) 

P= 202 

Y2 

o 4028 
(10) 

P- 124 

1 0000 
(10) 

p.. 

o 4989 
(10) 

p.. 071 

o 4485 
(10) 

P- 097 

o 3338 
(10) 

P= 173 

o 0029 
( 10) 

p.. 497 

Y3 

o 7693 
(lO) 

P- 005 

o 4989 
(10) 

p- 071 

1 0000 
(10) 

p-

o 6810 
(10) 

p- 015 

o 6642 
(10) 

P- 018 

o 0823 
(10) 

P= 411 

Y4 

o 4497 
(10) 

P- 096 

o 4485 
( 10) 

p- 097 

o 6810 
(10) 

p- 015 

1 0000 
(lO) 

p-

o 9270 
( 10) 

P- 000 

o 6598 
( 10) 

p- 019 

Y5 

o 2388 
( 10) 

P- 253 

o 3338 
( 10) 

p.. 173 

o 6642 
(10) 

p.. 018 

o 9270 
(10) 

p.. 000 

1 0000 
(10) 

P-

o 7816 
( 10) 

p.. 004 

Y6 

o 2972 
(10) 

p.. 202 

o 0029 
(10) 

p... 497 

o 0823 
( 10) 

P-411 

o 6598 
(10) 

P- 019 

o 7816 
( 10) 

p... 004 

1 0000 
(10) 

P-

m d f • m d1um d n ty f b b d ffi i nt 1 ( 1 1 t il d ignifi an 
i p i t d if ffi i nt ann t b omput d 

S SPSS/PC 4 01 

The world pr1.ces of plywood part1.cleboard and medl.um dens1.ty 
fl.breboard are h1.ghly 1.ntercorrelated espec1.ally the world 
pr1.ces of part1.cleboard and med1.um dens1.ty fl.breboard { r = O 93 
at a zero probab1.l1.ty level) When us1.ng these factors later to 
explal.n the fore1.gn plywood demand, they have to be ad]usted 1.n 
order to avo1.d multl.colll.nearl.ty 
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CHAPTER 6 FACTORS INFLOENCING THE CASSAVA FLOOR DEMAND 

In th1s chapter we w1ll concern ourselves w1th the factors 
that have an 1mpact on the demand for cassava flour 1n the 
plywood 1ndustry 1n Ecuador, or the subst1tut1on potent1al of 
cassava flour 1n th1s spec1f1c 1ndustry 

As ment1oned 1n paragraph 4 5 3 of the 4 plywood compan1es 
1n Ecuador use cassava flour 1n the1r product1on process The 
amount of cassava flour related to the amount of wheat flour 1n 
the res1n w1th wh1ch the sheets of wood are glued together 
depends accord1ng to the plywood compan1es on 3 factors to 
wh1ch we w1ll add a fourth 

These factors are 

1 the pr1ce relat1on between cassava and wheat flour 
2 the product character1st1cs (qual1ty) of cassava flour 
3 the d1str1but1on of cassava flour 
4 knowledge of the cassava flour pr1ce and the product or 

qual1ty character1st1cs of cassava flour 

These factors correspond to the 4 market1ng m1x elements 
pr1ce, product d1str1but1on and promot1on wh1ch we w111 deal 
w1th 1n the follow1ng 

§ 6 1 Pr1ce 

In chapter 4 1n table 4 7 and table 4 13, the pr1ces pa1d 
by the plywood compan1es for wheat and cassava flour were 
presented These pr1ces are put together 1n table 6 1 

The wheat flour pr1ce has always been h1gher than the cassava 
flour pr1ce The d1fference between both pr1ces was smallest 1n 
June and July 1991, when the wheat flour pr1ce was almost 35 
percent h1gher than the cassava flour pr1ce 

The courses of the wheat and the cassava flour pr1ces 1n 1990 
and 1991 are shown graph1cally 1n f1gure 6 1 From th1s f1gure 
1t appears that the cassava flour pr1ce and the wheat flour pr1ce 
show a h1ghly s1m1lar course 

We need to keep 1n m1nd that the pr1ces pa1d by the plywood 
compan1es for cassava flour are the pr1ces rece1ved by the un1on 
1n Portov1e)o and do not 1nclude the pr1ces rece1ved by the 
cassava flour m1lls 1n Esmeraldas Santo Dom1ngo and Portov1eJO 
We saw, however 1n paragraph 4 5 that a l1ttle more than 70 
percent of the total cassava flour 1nput 1n the plywood 1ndustry 
1n 1990 was bought from the un1on 

The wheat flour pr1ces can be cons1dered representat1ve for 
all plywood compan1es because they are prov1ded by the wheat 
flour m1ll that sells most wheat flour to the plywood 1ndustry 
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Table 6 1 Wheat and cassava flour pr1ces pa1d by the plywood 
1ndustry 1n 1990 and 1991 

year month 

1990 January 
February 
Mar eh 
Apr1l 
May 
June 
July 
August 
September 
October 
November 
December 

1991 January 
February 
Mar eh 
Apr11 
May 
June 
July 
August 
september 
October 
November 
December 

cassava flour 
Sucres/50 kg 

6,393 30 
8 016 70 
8,016 70 
9,519 80 
9 519 80 
9,519 80 
9 519 80 
9 519 80 
9 519 80 
9 519 80 
9 519 80 

9,519 80 
9 519 80 
10 020 80 
10 020 80 
10 020 80 
12 025 00 
12,025 00 
12,025 00 
12 025 00 
12 025 00 
12 025 00 
12 025 00 

wheat flour 
Sucres/50 kg 

14,550 00 
14 550 00 
14 550 00 
14 550 00 
14 550 00 
14,550 00 
14,550 00 
14 550 00 
14 550 00 
14 550 00 
14 550 00 
14 550 00 

14 550 00 
14,550 00 
16 200 00 
16,200 00 
16 200 00 
16 200 00 
16 200 00 
17 150 00 
17 150 00 
17 150 00 
19 400 00 
19 400 00 

d1fference 
(%) 

-56 1 
-44 9 
-44 9 
-34 6 
-34 6 
-34 6 
-34 6 
-34 6 
-34 6 
-34 6 
-34 6 

-34 6 
-34 6 
-38 1 
-38 1 
-38 1 
-25 8 
-25 8 
-29 9 
-29 9 
-29 9 
-38 o 
-38 o 

* ((cassava flour pr1ce- wheat flour pr1ce)fwheat flour 
pr1ce]x100% 

Source cassava flour pr1ces UAPPY, 1991 
wheat flour pr1ces Mol1nos La Un1on 1991 

The pr1ce plywood compan1es pay for wheat as well as cassava 
flour are a result of negot1at1on between the plywood company and 
the m1ll 1nvolved But the pr1ce plywood compan1es are w1ll1ng 
to pay for cassava flour 1s always lower than the pr1ce they have 
to pay for wheat flour ma1nly because of the 1nfer1or product 
character1st1cs of cassava flour compared to wheat flour (to be 
d1scussed 1n the next paragraph) 

The un1on has 1n th1s negot1at1on process sorne 1dea what 
pr1ce the plywood company pays for 1ts wheat flour They also 
know that the pr1ce they may expect to rece1ve w1ll be a certa1n 
percentage of th1s 
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F1gure 6 1 Wheat and cassava flour pr1ces pa1d by plywood 
compan1es 1n 1990 and 1991 

~th~o"="~"="d=a~S="=••~··~--------------------------~~ 20, .r 
16'~-F=F=f=F:'F~~~~ 

6r-------------------------------~ 
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The wheat and cassava flour pr1ces are h1ghly and 
s1gn1f1cantly (l1nearly) correlated, as would be expected from 
f1gure 6 1 The (from table 6 1) calculated Pearson correlat1on 
coeff1c1ent 1s o 8205 at a o 0001 probab1hty level (SPSS/PC 
4 01) 

In arder to see to what extent the cassava flour pr1ce 1s 
determ1ned by the wheat flour pr1ce we'll perform a regress1on 
analys1s 1n wh1ch the cassava flour pr1ce 1s the dependent and 
the wheat flour pr1ce the 1ndependent or expla1n1ng var1able 

From th1s regress1on analys1s presented 1n append1x 5, the 
follow1ng l1near relat1on between the cassava and the wheat flour 
pr1ce appears 

1n wh1ch P..,,. 
pwbeat 

P.,,. = -837 18 + O 705 Pwhut 

= cassava flour pr1ce and 
= wheat flour pr1ce 

The slope (s1gn1f1cant at a O 00001 probab1l1ty level) 
1nd1cates that bes1de an 1ns1gn1f1cant 1ntercept (s1gn1f1cance 
level of the constant term 1s O 63) the cassava flour pr1ce 70 
percent 1s of the wheat flour pr1ce 

The adJusted R square 1s reasonably h1gh 65 7 percent of the 
var1ance of the cassava flour pr1ce around 1ts mean 1s expla1ned 
by the wheat flour pr1ce 

In th1s case 1n wh1ch there 1s only ene expla1n1ng var1able, 
the t and F tests evaluate the same hypothes1s The outcomes are 
the same and 1nd1cate that the l1near relat1on as spec1f1ed 
s1gn1f1cant 1s 
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The Durb~n-Watson stat~st~c, a test for f~rst-order 
sequent~al correlat~on of the ad]acent error terms, called 
autocorrelat~on, f~nally, ~nd~cates pos~t~ve correlat~on between 
the error terms the Durb~n-Watson stat~st~c ~s smaller than the 
lower l~m~t at a 1 percent {1-ta~led) probab~l~ty level 

One way of deal~ng w~th th~s pos~t~ve f~rst-order 
autocorrelat~on ~s to take the f~rst d~fferences of the monthly 
pr~ce observat~ons The Durb~n-Watson stat~st~c does then not 
reJect the hypothes~s of non-correlat~on between the error terms 
the Durb~n-Watson stat~st~c ~s larger than the upper l~m~t at a 
1 percent probab~l~ty level 

But when we take f~rst d~fferences of the monthly pr~ce 
observat~ons ~n order to el~m~nate f~rst-order autocorrelat~on 
the pr~ce relat~on between cassava and wheat flour ~s not f~t 
anymore to est~mate the cassava flour pr~ce wh~ch ~s the ma~n 
purpose of the regress~on analys~s We w~ll therefore cont~nue 
w~th the relat~on between cassava and wheat flour as spec~f~ed 
abo ve 

If we are able to est~mate wheat flour pr~ces we can 
calculate future cassava flour pr~ces w~th the above presented 
l~near relat~on The reason why we would want to know future 
cassava flour pr~ces was expla~ned already ~n chapter 2 {§ 2 5) 
w~th these future cassava flour pr~ces we w~ll be able to 
calculate the future amounts of cassava flour the un~on has to 
sell to the plywood ~ndustry ~n order to break even 

We est~mated an equat~on ~n wh~ch the wheat flour pr~ce ~s 
expla~ned by the factor t~me {append~x 6) The {s~gn~f~cant) 
l~near relat~on ~s 

P.,beo, = 13 339 + 182 72 T 

~n wh~ch P.,heo, = wheat flour pr~ce and 
T = t~me 

The adJUSted R square ~s 70 7 percent Both ~ntercept and 
slope are s~gn~f~cant at a O 00001 probab~l~ty level {and 
consequently the l~near relat~on as spec~f~ed above ~s 
s~gn~f~cant at the same probab~l~ty level, because the t and F 
stat~st~cs test the same hypothes~s) and the Durb~n-Watson test 
aga~n ~nd~cates pos~t~ve f~rst-order autocorrelat~on 

As ment~oned f~rst d~fferences of the observat~ons w~ll 

el~m~nate th~s f~rst-order autocrrelat~on but as we argued 
above the result~ng relat~on between the wheat flour pr~ce and 
the t~me factor w~ll then not be f~tted anymore to est~mate the 
wheat flour pr~ce We'll use therefore the equat~on above 

We can now calculate future wheat flour pr~ces by expand~ng 
the t~me hor~zon ~n the relat~on The results of th~s are 
presented ~n table 6 2 The wheat flour pr~ces ~n th~s table are 
the pr~ces ~n the last month of the next 5 years 
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Table 6 2 Future wheat and cassava flour pr1ces 

wheat flour cassava flour 
year month {Sucres/50 kg) {Sucresf50 kg) 

1991 December 19 400 00 12 025 00 

1992 December 19 917 00 13 204 30 

1993 December 22 110 00 14 750 60 

1994 December 24,302 00 16 295 70 

1995 December 26 495 00 17 841 80 

1996 December 28 687 00 19 387 20 

Know1ng the future wheat flour pr1ces we can calculate 
future cassava flour pr1ces by us1ng the f1rst est1mated relat1on 
between the wheat and cassava flour pr1ce The results of f1ll1ng 
future wheat flour pr1ces 1n 1n th1s equat1on are presented 1n 
the second column of table 6 2 Also these cassava flour pr1ces 
are the pr1ces 1n the last month of the next 5 years Table 6 2 
w1ll be used 1n chapter 8 1n the break-even analys1s 

§ 6 2 Product 

As ment1oned 1n paragraph 6 1 the pr1ce plywood compan1es 
are w1111ng to pay for cassava flour 1s lower than the wheat 
flour pr1ce, ma1nly because the product character1st1cs of wheat 
flour are better su1ted for the purpose for wh1ch they want to 
use flour namely as an add1t1onal 1nput 1n the adhes1ve w1th 
wh1ch sheets of wood are glued together 

For th1s purpose the ma1n product character1st1cs looked for 
by plywood compan1es are v1scos1ty mo1sture content, gra1n s1ze 
and v1sual appearance 

Flour 1s used as a f1ller 1n the res1n and has 1n arder to 
funct1on well as such, to have a certa1n degree of v1scos1ty or 
st1ck1ness Th1s v1scos1ty degree 1s expressed 1n the prote1n and 
ash content of the flour 

The prote1n and ash content largely determ1ne the v1scos1ty 
of a flour The h1gher the prote1n content and the lower the 
amount of anorgan1c mater1als left over after burn1ng flour {ash 
content) the h1gher the b1nd1ng effect w1ll be 

W1th respect to these two character1st1cs cassava flour 
d1ffers cons1derably from wheat flour the average prote1n and 
ash content of wheat flour are 12 o ando 6 percent respect1vely, 
the respect1ve average prote1n and ash content of cassava flour 
1 3 and 2 8 percent {Lat1nreco S A 1991) So wheat flour has 
more favourable average prote1n and ash contents than cassava 
flour 
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Also the mo~sture content and the gra~n s~ze are ~mportant 
product aspects to plywood compan~es The average mo~sture 
content of wheat flour ~s 12 percent and of cassava flour 9 
percent Cassava flour ~s dr~ed outs~de ~n the sun and mo~sture 
control ~s therefore harder than ~n the case of wheat flour 
wh~ch ~s processed ~ns~de ~n factor~es 

As ment~oned ~n chapter 2 (§ 2 1) the un~on began to s~ft 
cassava flour to be able to serve new markets w~th respect to 
wheat flour s~fted cassava flour has a very s~m~lar gra~n s~ze 
structure, through wh~ch ~t ~s able to subst~tute wheat flour to 
a certa~n extent ~n the res~n used ~n the plywood ~ndustry to 
glue sheets of wood together 

F~nally all plywood compan~es emphas~zed the ~mportance of 
the v~sual appearance of flour Wheat flour ~s processed ~ns~de 
under controlled c~rcumstances and ~n relat~vely large factor~es 
wh~le most cassava flour also the cassava flour from the un~on 
~n Portov~eJo, ~s processed outs~de on a relat~vely small scale 
~n a more or less trad~t~onal manner The chance that f~lth l~ke 
sand enters the flour dur~ng the process~ng ~s much more real 

Cassava flour can not conta~n any f~lth or be clotty because 
th~s ~nfluences ~ts funct~on~ng ~n the res~n Plywood compan~es 
regarded the v~sual appearance of cassava flour for a long t~me 
as a f~rst reason not to use ~t 

W~th respect to the f~lth~ness aspect more and more the 
un~on and the people work~ng ~n ~t real~ze the ~mportance of 
cont~nuous qual~ty control Wheat flour does not conta~n f~lth 
~s perfectly wh~te and not clotty In order to keep cassava flour 
compet~t~ve qual~ty control must therefore be the f~rst step 

§ 6 3 D~str~but~on 

In paragraph 4 5 we calculated that 70 percent of the total 
cassava flour ~nput ~n the plywood ~ndustry or~g~nates from the 
un~on ~n Portov~eJO The rest comes from other cassava flour 
supply~ng compan~es ~n Esmeraldas Santo Dom~ngo and Portov~eJO 
In f~gure 6 2 the locat~on of plywood compan~es, cassava flour 
suppl~ers and wheat flour suppl~ers ~s shown 

The m~lls supply~ng wheat flour to the plywood ~ndustry are 
ment~oned ~n chapter 4 (§ 4 2) They are all located near plywood 
plants and d~spose of good transport fac~l~t~es Reasonable 
amounts of wheat flour ordered ~n the morn~ng are at the plywood 
plant the same afternoon accord~ng to one plywood company 

Cassava flour purchased from the un~on ~n Portov~eJO ~s 
transported to the two plywood plants ~n Qu~to by a pr~vate 
transport enterpr~se ~n Portov~eJo The t~me needed to transport 
cassava flour from Portov~eJo to Qu~to ~s about 8 to 9 hours 
cassava flour transport needs cons~derably more t~me than wheat 
flour transport 

44 



F1gure 6 2 Locat1on of the plywood compan1es and the cassava 
and wheat flour suppl1ers to these compan1es 

Legend 

1= 
2= 
3= 
4= 
5= 

Qu1to (plywood company 3 and 4 and 2 wheat flour m1lls) 
PortovieJo (UAPPY and other cassava flour suppl1er) 
Esmeraldas (plywood company 2 and cassava flour suppl1er) 
Sto Dom1ngo (plywood company 1 and cassava flour suppl1er) 
cayambe (wheat flour m1ll) 

The plywood company 1n Esmeraldas doesn't buy cassava flour 
from the un1on for th1s reason the large d1stance between the 
two organ1zat1ons They buy the1r cassava flour 1n Esmeraldas and 
Santo Dom1ngo One of the two plywood compan1es 1n Qu1to buys, 
bes1de from the un1on also cassava flour from another m1ll 1n 
Portov1e]o (§ 4 5) 

Furthermore, cassava flour transport costs are cons1derable 
about 10 percent of the total process1ng costs per un1t cassava 
flour (more about product1on and transportat1on costs w1ll be 
d1scussed 1n chapter 8) 

so, the un1on 1n Portov1eJo not only has to compete w1th more 
favourable located wheat flour m1lls also w1th cassava flour 
suppl1ers located near the plywood plants 1n Santo Dom1ngo and 
Esmeraldas Only the cassava flour suppl1er 1n Portov1eJO faces 
the same d1sadvantages as the un1on 
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§ 6 4 Promot1.on 

One plywood company doesn't use any cassava flour at all 1.n 
1.ts product1.on process (§ 4 5) The reason for th1.s l.S ma1.nly 
that they thl.nk that the pr1.ce dl.fference between wheat and 
cassava flour l.S neglectable As we saw 1.n paragraph 6 1 (table 
6 1), th1.s l.S absolutely not the case 

Plywood compan1.es furthermore stl.ll regard cassava flour a 
poor subst1.tute for wheat flour To beg1.n Wl.th sorne plywood 
compan1.es complal.nt about the amount of fl.lth found 1.n the past 
1.n cassava flour cons1.der1.ng the attentl.on recently g1.ven by the 
un1.on to the quall.ty aspects of cassava flour, thl.s st1.ll 
ex1.st1.ng m1.sunderstand1.ng should be clar1.f1.ed 

Also wl.th respect to the other product characterl.Stl.cs of 
s1.fted whole cassava flour compared to wheat flour (dl.scussed 
1.n paragraph 6 2) plywood compan1.es should be better l.nformed 

Concludl.ng the un1.on should undertake ser1.ous steps towards 
plywood compan1.es to make them understand the advantages and 
dl.sadvantages of cassava flour compared to wheat flour 
Both product and pr1.ce aspects should be brought about 1.n these 
promot1.on actl.Vl.tl.es 
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CHAPTER 7 ESTIMATION OF THE CASSAVA FLOUR DEMAND 

In th~s chapter we w~ll concern ourselves w~th the 
est~mat~on of the plywood demand and der~ved of that the 
cassava flour demand We w~ll use f~gure 2 1 ~n chapter 2 as 
our gu~del~ne 

In chapter 5 we d~scussed the factors that have an ~mpact 
on the plywood demand We d~st~ngu~shed a nat~onal and a 
fore~gn component ~n the total demand for Ecuadorean plywood 
We w~ll use the data ~n table 5 1 ~n chapter 5 to est~mate the 
nat~onal plywood demand and the data ~n table 5 5 to est~mate 
the fore~gn plywood demand 

§ 7 1 Select~on of the pred~ct~on method 

The method you want to use to make pred~ct~ons depends on 
(K Koeleme~)er, 1990) 

1) the character~st~cs of the s~tuat~on ~n wh~ch dec~s~ons 
have to be made l~ke the t~me per~od over wh~ch you want 
to pred~ct the number of products ~nvolved and the phase 
of a product•s l~fe cycle 

2) the character~st~cs of the pred~ct~on method 
3) the ava~lable data 

In th~s study we have chosen for mult~ple regress~on to 
pred~ct the plywood demand W~th~n mult~ple regress~on, 
severa! funct~onal forms can be used Wh~ch form you choose 
depends on the ava~lable data Plott~ng the data may show 
wh~ch funct~onal form ~s appropr~ate In f~gure 7 1 the data 
for the est~mat~on of the nat~onal plywood demand are shown 
graph~cally and ~n f~gure 7 2 the data for the est~mat~on of 
the fore~gn plywood demand 

The nat~onal plywood demand fluctuates cons~derably (f~gu­
re 7 lA) but an ~ncreas~ng trend ~s sl~ghtly v~s~ble Gross 
nat~onal ~ncome ~n 1987 US dollars ~s very stable (f~gure 
7 lB), wh~le the urban~zat~on degree ~s clearly l~near (f~gure 
7 lA) The nat~onal part~cleboard pr~ce seems to fluctuate 
around a mean (f~gure 7 lB) and the 6 annual nat~onal plywood 
pr~ces seem to show a decreas~ng course (f~gure 7 lB) 

It's hard to f~nd a clear pattern ~n the fore~gn plywood 
demand (f~gure 7 2A) It seems to have a decreas~ng trend The 
aggregated nat~onal ~ncomes show a more l~near course (f~gure 
7 2C) 

The plywood export pr~ce and the world pr~ces of part~cle­
board and med~um dens~ty f~breboard (f~gure 7 2B) show an 
almost s~m~lar course Because they are ~ndexed to the year 
1987 they are all (the world pr~ce of plywood also) 100 ~n 
th~s year Befare 1985 they all show a decreas~ng trend, after 
1985 an ~ncreas~ng trend The world pr~ce of plywood f~nally, 

seems to fluctuate around a constant from 1980 to 1989 (f~gure 
7 2B) 
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F1gure 7 1 Data used to est1mate the nat1onal plywood demand 
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Figure 7 2 Data used to est1mate the fore1gn plywood demand 
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It l.S 
presented 
therefore 

hard to dJ.scover a clear VJ.sual pattern 
graphJ.cally J.n the fJ.gures 7 1 and 7 2 
not exactly clear whJ.ch functJ.onal form 

J.n the data 
It's 
to choose 

Johnston presented a general lJ.near functJ.on of whJ.ch 4 
more specJ.fJ.c lJ.near functJ.ons can be derJ.ved (J Johnston 
1984) Thl.s general lJ.near model and the derJ.vatJ.on of the 4 
specJ.fJ.c functJ.ons are presented below 

w l. th y<al) = 

and x<m = 

ln Y 

X82-1 
62 

ln X 

y<ai> = a + bx<m + u 

J.f 61 does not equal o 

J.f 61 equals o 

J.f 62 does not equal O 

J.f 62 equals O 

a and b are parametres and u J.S an error term 

ApplJ.catJ.on of L'HopJ.tal's rule shows that 

GJ.VJ.ng the 6's the value o or 1, 4 specJ.fJ.c functJ.onal 
forms result 

functJ.on 1) 61=1=62 y = a + bX + u 

functJ.on 2) 61=0=62 ln y = a + bln X + u 

functJ.on 3) 61=0 62=1 ln y = a + bX + u 

functJ.on 4) 61=1, 62=0 y = a + bln X + u 

The fJ.rst functJ.on J.S a sJ.mple lJ.near functJ.on, the second 
a double-log functJ.on and the thJ.rd and fourth are semJ.-log 
functJ.ons The general shapes of these functJ.ons are presented 
J.n fJ.gure 7 3 
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F1gure 7 3 General shapes of Johnston's 4 spec1f1c l1near 
funct1ons 

function 1 function 2 

b>l 

O<b<l 

function 3 

function 4 

Source Johnston J "Econometr1c Methods" Jrd ed1t1on, 
McGraw-H1ll Internat1onal Ed1t1ons, 1984 

The advantage of a double-log funct1on 1s that the 
regress1on coeff1c1ents are at the same t1me elast1c1t1es 
A d1sadvantage 1s that these elast1c1t1es are constant 

The regress1on coeff1c1ents 1n the sem1-log funct1ons 
represent the constant proport1onate rate of change 1n the 
dependent (funct1on 3 above) and 1ndependent var1ables 
(funct1on 4 above) per un1t change 1n the 1ndependent 
respect1vely the dependent var1ables (J Johnston 1984) 

In order to be able to make a select1on between the 4 
l1near funct1ons, 1deas and op1n1ons about future plywood 
sales, 1n Ecuador and abroad, expressed by plywood compan1es' 
execut1ves, w1ll be handled as gu1del1nes 
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The local plywood market 1s v1ewed as saturated No 
extreme growth poss1b1l1t1es are expected 

W1th respect to the future sales abroad however 
cons1derable growth 1s expected, espec1ally because of the 
part1c1pat1on of Ecuador 1n the process of econom1c 
1ntegrat1on of the Andean countr1es (see append1x 1) 

Comb1n1ng the above presented l1near funct1ons w1th the 
subJeCt1ve op1n1ons of plywood compan1es 1 execut1ves we 
concluded that the s1mple l1near funct1on seems appropr1ate to 
est1mate the nat1onal plywood demand and the sem1-1og funct1on 
(funct1on 3} to est1mate the fore1gn plywood demand The shape 
of the s1mple l1near funct1on corresponds to the expected 
trend 1n sales 1n Ecuador and the shape of the sem1-log 
funct1on to the expected trend 1n sales abroad (f1gure 7 3) 

§ 7 2 Goodness of f1t measures 

The measures we w1ll use to see how well the chosen 
funct1onal forro f1ts the actual data are 

1) ad)usted R square 
2) F-test 
3} t-test 
4) ourb1n-Watson test 

These measures were used already 1n chapter 6 (§ 6 1) to 
see how well the cassava and wheat flour pr1ces were 
est1mated We w1ll d1scuss them br1efly below 

The adJusted R square 1s the R square adJusted for the 
number of observat1ons less the number of expla1n1ng var1ables 
(= ad)usted for the degrees of freedom) The R square measures 
the proport1on of var1ance of the dependent var1able around 
1ts mean expla1ned by the 1ndependent var1ables (Ha1r et al , 
1990} 

The F-test tests the hypothes1s whether the l1near 
relat1on between the dependent and the 1ndependent var1ables 
as spec1f1ed s1gn1f1cant 1s 

The t-test tests the hypothes1s whether a spec1f1c 
expla1n1ng var1able s1gn1f1cantly d1fferent from zero 1s In 
case there 1s only one expla1n1ng var1able the F and t-tests 
test the same hypothes1s (M J Norus1s, 1991) 

The Durb1n-Watson stat1st1c 1s a test for sequent1al 
correlat1on of adJacent error terms called f1rst-order 
autocorrelat1on (SPSS manual 1988) We w1ll test here the 
hypothes1s of pos1t1ve autocorrelat1on 

The Durb1n-Watson test 1s only appl1cable when there 1s a 
constant term 1n the regress1on equat1on and the dependent 
var1able 1s not lagged (J Johnston 1984) 
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In the regress~on analys~s the l~near funct~ons w~ll be 
est~mated by means of backward el~m~nat~on, mean~ng that f~rst 
all factors that are assumed to have an ~mpact on the nat~onal 
and fore~gn plywood demand (chapter 5) w~ll be entered ~n the 
analys~s and next the factors w~ll be left out w~th the lowest 
s~gn~f~cance levels 

§ 7 3 Est~mat~on of the nat~onal plywood demand 

In the regress~on analys~s on the 
only the var~able urban~zat~on degree 
s~gn~f~cant ~mpact on th~s aggregate 
already from the correlat~on table ~n 

nat~onal plywood demand 
appears to have a 
wh~ch we suspected 
chapter 5 (table 5 4) 

The f~rst regress~on on the nat~onal plywood demand ~n 
wh~ch all factors are taken ~nto account results ~n a 
negat~ve adJusted R square and h~gh ~ns~gn~f~cancy levels for 
all explanatory var~ables (append~x 7) 

Because the nat~onal plywood pr~ce not only l~m~ts the 
total number of observat~ons to 6 but ~s also the most 
~ns~gn~f~cant var~able of all, ~t ~s el~m~nated from the 
analys~s 

In the next regress~on the ad]usted R square ~s 43 9 
percent and only the urban~zat~on degree ~s s~gn~f~cant at a 5 
percent probab~l~ty level (append~x 8) The var~able nat~onal 
~ncome ~s el~m~nated, because of ~ts lowest s~gn~f~cance level 
(S~g T = O 25) The Ourb~n-Watson stat~st~c ~nd~cates that no 
f~rst-order autocorrelat~on ex~sts (the Durb~n-Watson outcome 
~s larger than the 1 percent upper l~m~t (~n append~x 22 the 
used Durb~n-Watson tables are presented)) 

Also ~n the regress~on analys~s ~n wh~ch the explanatory 
var~ables are the nat~onal part~cleboard pr~ce and the 
urban~zat~on degree, only the latter ~s st~ll s~gn~f~cantly 
d~fferent from zero (S~g T = o 056) The adJusted R square ~s 
39 2 percent (append~x 9) 

F~nally regress~on on the nat~onal plywood demand and the 
urban~zat~on degree results ~n an ad]usted R square of O 393 
(append~x 10) Both the urban~zat~on degree and the ~ntercept 
are s~gn~f~cantly d~fferent from O at a less than 10 percent 
probab~l~ty level (S~g T = O 031 and S~g T = O 077 
respect~vely) and no autocorrelat~on seems to ex~st The 
s~gn~f~cance level of the t and the F-stat~st~c ~s ~n th~s 
case where only one explanatory var~able ~s taken ~nto 
account (§ 7 2) the same 

In paragraph 5 1 4 we saw that the correlat~on between 
the nat~onal plywood demand and the nat~onal part~cleboard 
pr~ce negat~ve ~s We thought then that th~s m~ght ~nd~cate 
that part~cleboard ~s perhaps a complementary product ~nstead 
of a subst~tute of plywood 
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As we can see 1n append1ces 7, 8 and 9 the 1nfluence of 
the nat1onal part1cleboard pr1ce on the nat1onal plywood 
demand was f1rst very sl1ghtly negat1ve (appendlx 7) and next 
very sl1ghtly pos1t1ve (append1ces 8 and 9) and never 
s1gn1f1cant (at a 10 percent probab1l1ty level) 

So based on the regress1on analyses the lnfluence of the 
nat1onal part1cleboard pr1ce on the nat1onal partlcleboard 
pr1ce lS none 

We d1d f1nd a s1gn1f1cant 1mpact of the urban1zat1on 
degree on the nat1onal plywood demand The ad)usted R square 
of th1s relat1on 1s very low however only 39 3 percent 

Nevertheless 1t seems JUStlfled to use the est1mated 
relat1on between the nat1onal plywood demand and the 
urban1zat1on degree to forecast the former because of the 
found s1gn1f1cance levels 

The relat1on 1s (append1x 10) 

DN = -152 7 + 3 84 U 

1n wh1ch DN = the nat1onal plywood demand 
U = urban1zat1on degree 

The future nat1onal plywood demand can now be calculated 
from the relat1on above by subst1tut1ng future values for the 
urban1zat1on degree We obta1ned these values by est1mat1ng 
the urban1zat1on degree w1th a t1me factor The result1ng 
relat1on between the urban1zat1on degree and the t1me var1able 
1s (append1x 11) 

U = 46 3 + O 90 T 

1n whlch U = urban1zat1on degree 
T = t1me var1able 

The adJUsted R square 1s very h1gh (R2 (adJusted) = O 98) 
and both the 1ntercept and the t1me var1able are hlghly 
s1gn1f1cant {Slg T = O 0000 1n both cases) The Durbln-Watson 
stat1st1c 1nd1cates autocorrelat1on, because 1t 1s lower than 
the 1 percent probab1l1ty lower l1m1t (appendlX 22) 

Future urban1zat1on degrees are presented 1n append1x 12 
and the future nat1onal plywood demand result1ng from th1s 1s 
presented 1n table 7 1 

Jable 7 1 The future nat 1 ona l pl ywood demand 

pl ywood demand 
year (m ) 

1989 63 000 
1990 63 108 
1991 66 564 
1992 70 020 
1993 73 476 
1994 76 932 
1995 80 388 
1996 83 844 

53 



The nat~onal plywood demand ~ncreases every year w~th more 
than 3,000 cub~c metres 

§ 7 4 Est~mat~on of the fore~gn plywood demand 

The sem~-log funct~on of the fore~gn plywood demand w~ll 
be est~mated ~n the same way as the nat~onal plywood demand 
Append~ces 13 to 17 show how the adJusted R square, the 
s~gn~f~cance level of the spec~f~c l~near relat~on and the 
s~gn~f~cance levels of the ~nd~v~dual explanatory var~ables 
change each t~me the least s~gn~f~cant factor has been 
el~m~nated from the analys~s 

After the f~rst regress~on on all the var~ables, the 
aggregated nat~onal ~ncomes appear to be least s~gn~f~cant 
(append~x 13) and are therefore el~m~nated 

Next only the export pr~ce of Ecuadorean plywood appears 
to be ~ns~gn~f~cant (together w~th the ~ntercept) at a 5 
percent probab~l~ty level (S~g T = O 73) The adJusted R 
square ~ncreases to 78 2 percent (append~x 14) 

After we el~m~nated also the export pr~ce of plywood all 
other explanatory var~ables are s~gn~f~cant (append~x 15) and 
the ad]usted R square ~ncreases even a l~ttle more 

But, as we saw ~n paragraph 5 2 5, the world pr~ces of 
plywood, part~cleboard and med~um dens~ty f~breboard are 
h~ghly correlated, caus~ng mult~coll~near~ty 

In arder to avo~d th~s the world pr~ces of part~cleboard 
and med~um dens~ty f~breboard wh~ch have the largest 
correlat~on coeff~c~ent (r =O 927, table 5 6 ~n paragraph 
52 5), are d~v~ded The result~ng lower correlat~on between 
the world pr~ce of plywood and the d~v~ded world pr~ces of 
part~cleboard and med~um dens~ty f~breboard ~s presented ~n 
append~x 16 

The f~nal regress~on performed on the fore~gn plywood 
demand and the two explanatory var~ables the world pr~ce of 
plywood and the d~v~ded world pr~ces of part~cleboard and 
med~um dens~ty f~breboard ~s presented ~n append~x 17 Both 
explanatory var~ables and the ~ntercept are s~gn~f~cantly 
d~fferent from O at a 1 percent probab~l~ty level and also the 
relat~on as spec~f~ed ~s s~gn~f~cantly l~near at a 1 percent 
probab~l~ty level (S~g F = o 0016) 

The ad]usted R square ~s reasonably h~gh almost 80 
percent of the var~ance ~n the fore~gn plywood demand ~s 
expla~ned by the two explanatory var~ables 

The Durb~n-Watson stat~st~c f~nally ~nd~cates that there 
~s no autocorrelat~on 
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So, the relat~on we w~ll use to calculate the future 
fore~gn plywood demand ~s (append~x 17) 

ln Dp = -6 98 + O 042 Pw + O 064 Pij/P& 

~n wh~ch ln Dp = (natural logar~thm of the) fore~gn plywood 
demand 

Pw = world pr~ce of plywood 
Pij/P& = world pr~ce of part~cleboard d~v~ded by the 

world pr~ce of med~um dens~ty f~breboard 

The wor1d pr~ce of plywood has a small but s~gn~f~cant 
~mpact on the fore~gn plywood demand as we already suspected 
~n paragraph 5 2 5 (correlat~on table 5 6) where we saw that 
only the world pr~ce of plywood was cons~derably correlated 
w~th the fore~gn plywood demand (r = O 77 at a o 005 
s~gn~f~cance level) The relat~on between the world pr~ces of 
part~cleboard and med~um dens~ty f~breboard has a sl~ghtly 
larger ~mpact on the fore~gn plywood demand (regress~on 
coeff~c~ent = O 064) as we can see from the relat~on above 

The regress~on coeff~c~ent of the world plywood pr~ce 
(coeff~c~ent = O 042) represents the proport~onate rate of 
change ~n the fore~gn plywood demand per un~t change ~n the 
world plywood pr~ce (§ 7 1) 

In order to be able to calculate the future fore~gn 
plywood demand we f~rst have to est~mate the world pr~ces of 
plywood, part~cleboard and med~um dens~ty f~breboard Th~s ~s 
done ~n append~ces 18, 19 and 20 

In add~t~on to an explanatory t~me factor a one year lag 
~s ~ntroduced to est~mate the world pr~ces Pr~ces ~n one year 
are assumed to be ~nfluenced by pr~ces ~n the year before 

Only ~n the case of the world pr~ce of med~um dens~ty 
f~breboard ~s the ad]usted R square very reasonable 85 
percent of the var~ance ~n th~s world pr~ce ~s expla~ned by 
the t~me factor and the lag (append~x 20) 

In almost all cases are the explanatory var~ables (the 
t~me factor and the lag) s~gn~f~cantly d~fferent from O at a 
10 percent probab~l~ty level, except the t~me factor ~n the 
est~mat~on of the world plywood pr~ce (S~g T = O 188 ~n 
append~x 18) 

The part~c1eboard and med~um dens~ty f~breboard world 
pr~ce est~mat~ons are furthermore s~gn~f~cantly l~near at a 5 
percent probab~l~ty level (S~g F = o 037 and S~g F = o 001 
respect~vely ~n append~x 19 and 20), wh~le the world plywood 
pr~ce s~gn~f~cant ~s at a 10 percent probab~l~ty level (S~g F 
= O 072 ~n append~x 18) 

The Durb~n-Watson stat~st~cs can't be used here, because 
of the presence of a lag ~n the equat~ons (§ 7 2) 

The calculated future world pr~ces are presented ~n appen­
d~x 21 The future fore~gn plywood demand resu1t~ng from these 
ca1culated future pr~ces ~s presented ~n table 7 2 
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Table 7 2 The future fore1gn plywood demand 

pi ywood demand 
year (m ) 

1989 13 000 
1990 18 383 
1991 18 302 
1992 18 221 
1993 18 453 
1994 18 806 
1995 19 414 
1996 20 041 

As opposed to what ~s expected no extreme growth ~n the 
fore~gn plywood demand appears from table 7 2 for the next 5 
years It may be however that th~s growth w~ll show up after 
th~s per~od because of an 1ncreas1ng growth rate from 1994 to 
1996 

Now that we est1mated the nat~onal and the fore~gn plywood 
demand, we assume that they equal together the future total 
plywood product~on (f~gure 2 1 ~n chapter 2} 

As was ment~oned already 1n paragraph 3 4, the FAO-f~gures 
used to est~mate the nat~onal and fore~gn plywood demand don't 
correspond w1th the l~m~ted amount of f~gures of the total 
plywood product~on prov~ded by the plywood ~ndustry self 

Accord1ng to the plywood compan1es the total plywood 
product~on ~n 1990 was 57 013 cub~c metres (§ 3 4} wh~le we 
est~mated the total product1on ~n that year to be 81,491 cub~c 
me tres 

The actual product1on 1s 70 percent of the est~mated 
product~on The est~mated plywood product~on w~ll therefore be 
corrected by tak~ng 70 percent of ~t as the def~n~t~ve 
pred~ct1on (table 7 3} 

Table 7 3 The total est~mated plywood product~on 

est~mated 

product~on 

year (mJ} 

1990 57 013 
1991 59 406 
1992 61 769 
1993 64 350 
1994 67 017 
1995 69 861 
1996 72 720 

The est~mated total plywood product~on ~ncreases every 
year w~th a l~ttle more than 2 ooo cub1c metres 
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§ 7 5 Der~vat~on of the future cassava flour demand 

In th~s paragraph we w~ll f~rst of all ass~gn the total 
future plywood product~on to the separate plywood compan~es 
and next der~ve the future wheat and cassava flour demand of 
each one of them (f~gure 2 1 ~n chapter 2) 

The total future product~on ~s ass~gned to the separate 
plywood compan~es by assum~ng that the~r future product~on 
shares w~ll stay constant These product~on shares have alrea­
dy been dealt w~th ~n paragraph 3 4 (table 3 3) 

Tak~ng the average share of each company ~n the total 
plywood product~on from 1987 to 1990 (table 3 3) together w~th 
the est~mated total plywood product~on (table 7 3) results ~n 
the future plywood product~on of each company presented ~n 
table 7 4 (f~gure 2 1) 

Table 7 4 Future plywood product~on of each plywood company 

company 1 company 2 comr,any 3 company 4 
year (m3) (m3) (m) (m3) 

1990 9 293 11,859 22 691 13 170 
1991 9,683 12 356 23,644 13,723 
1992 10 068 12 848 24 584 14 269 
1993 10 489 13 385 25 611 14 865 
1994 10 924 13 940 26 673 15 481 
1995 11 387 14 531 27 805 16 138 
1996 11 853 15 126 28 943 16 798 

Note the product~on f~gures ~n the year 1994 of the separate 
plywood compan~es don't add up to the total product~on 
f~gure presented ~n table 7 3 because of round~ng off 
errors 

In paragraph 4 2 and 4 5 we already dealt w~th the amounts 
of wheat and cassava flour used every year by each plywood 
company Here we w~ll present the rest of the ava~lable 
~nformat~on about the annual wheat and cassava flour ~nput of 
each plywood company and relate these amounts to the~r annual 
product~on ~n order to get an ~dea of the amount of (wheat and 
cassava) flour needed to produce a plywood un~t (table 7 5) 

From table 7 5 company 3 appears to need the lowest amount 
of flour to produce 1 cub~c metre plywood assum~ng that 
company 1 uses on average between 22 and 30 kg/m3 wh~ch ~s 26 
kg/m3 

But the d~fferences ~n the flour ~nput coeff~c~ents 
(= amount of flour per plywood un~t) between the plywood 
compan~es may also be caused by the fact that the plywood 
compan~es produce d~fferent plywood products and consequently 
need more or less flour (§ 2 3) 
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Table 7 5 Annual average (wheat and cassava) flour tnput per plywood un1t produced 
by each pl ywood c""""ny 

1nput Input 1nput 1nput 
c"""""l 1 c""""":Y. 2 e""""~ 3 COCJllany 4 

year (kg/m ) (kg/m l (kg/m l (kg/m l 

198() 24 81 
1981 24 42 
1982 24 53 
1983 24 61 
1984 22 30 24 87 
1985 22 30 24 36 
1986 22 30 24 56 
1987 22 30 24 73 32 06 
1988 22 30 24 62 35 04 
1989 22 30 30 75 24 98 36 08 
1990 22 30 31 06 24 72 33 03 

average 26 30 91 24 66 34 05 

thts average corresponds to the a1 1n f1gure 2 1 tn chapter 2 

Source plywood mdustry 1991 

Company 3 al so has the most constant flour l.nput 
coeffl.cl.ent of all plywood compan1.es 

In order to be able to calculate the total future flour 
demand of each plywood company, that l.s, the demand for wheat 
as well as cassava flour the averages of the flour 1.nput 
amounts per cub1.c metre plywood are taken and assumed constant 
for the next 6 years These averages are presented also 1.n 
table 7 5 

The future total flour demand of each plywood company 
calculated by mult1.ply1.ng the constant total flour 1.nput 
coeffl.cl.ent w1.th the l.n table 7 4 presented future plywood 
product1.on of each plywood company l.S shown 1.n table 7 6 
(fl.gure 2 1) 

Table 7 6 The future total flour demand of each plywood company 

c""""ny 1 c""""ny 2 c""""ny 3 c""""ny 4 
year (kg) (kg) (kg) (kg) 

1992 261 768 397 132 606 241 485 859 
1993 272 714 413 730 631 567 506 153 
1994 284 024 430 885 657 756 527 128 
1995 296 062 449 153 685 671 549 499 
1996 308 178 467 545 713 734 571 972 

In paragraph 4 5 1.n table 4 11 we presented the amounts of 
cassava flour used by each plywood company 1.n 1990 and 1991 
and 1.n paragraph 4 2 l.n table 4 4 the amounts of wheat flour 
used 1.n 1990 We furthermore know that the amounts of wheat 
flour used by plywood compan1.es 3 and 4 1.n 1991 were 
respectl.vely 760 and 460 thousand kl.lograms Together these 
amounts g1.ve the total flour 1.nput of each plywood company 
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If we d1v1de the amount of cassava flour by the total 
amount of flour we get a cassava flour 1nput share wh1ch we 
need to der1ve the future cassava flour demand from the future 
total flour demand 1n table 7 6 The cassava flour 1nput 
shares 1n 1990 and 1991 are presented 1n table 7 7 

Tabla 7 7 The share of cassava flour 1n the total flour use 

cassava flour 
1nput share 

year company (%) 

1990 1 o o 
2 8 1 
3 20 9 
4 20 o 

1991 1 o o 
2 n a 
3 23 2 
4 15 o 

n a = not ava1lable 

Source plywood 1ndustry 1991 

Plywood compan1es 2 and 3 are sat1sf1ed w1th the amounts 
of cassava flour they currently use 1n relat1on to the amount 
of wheat flour Company 4 lowered 1ts 1nput share from 20 
percent 1n 1990 to 15 percent 1n 1991 None of the plywood 
compan1es has however the 1ntent1on to lower 1ts current 
cassava flour 1nput share 

All plywood compan1es were asked for the max1mum amount of 
cassava flour they are w1ll1ng to use together w1th wheat 
flour 1n the res1n The responded max1mum cassava flour 1nput 
shares are respect1vely 20 30 45 and 20 percent for company 
1 2, 3 and 4 

Know1ng that company 1 already 1s at the m1n1mum amount of 
cassava flour they can use 1n the1r product1on process, namely 
none that company 2 and 3 don't have the 1ntent1on to lower 
the1r 1nput shares (8 10 and 23 22 percent respect1vely) and 
that furthermore company 4 w1ll also not lower 1ts 1nput share 
below 15 percent, we have a cassava flour 1nput range for each 
plywood company 

We w1ll now set up 3 cassava flour 1nput share scenar1os 
based on these 1nput ranges for each plywood company and 
attach probab1l1t1es to each of these scenar1os 1n order to be 
able to calculate the expected cassava flour 1nput shares 
Th1s 1s demonstrated 1n table 7 8 
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Jable 7 8 The cassava flour tnput posstbtltttes of each plywood company 
the attached probabtltttes and the expected cassava flour tnput shares 

company 

1 
2 
3 
4 

scenarto 1 

o o (0 5) 
8 1 (0 6) 

23 2 (0 4) 
15 o (0 8) 

scenano 2 

20 o (0 2) 
30 o (0 1) 
45 o (0 2) 
20 o (0 1) 

scenarto 3 

100(03) 
19 1 (0 3) 
34 1 (0 4) 
17 5 (0 1) 

expected cassava flour tnput share 

o 5 o o o 2 20 o o 3 10 o 7 o 
o 6 8 1 • o 1 30 o • o 3 19 1 13 6 
o 4 23 2 o 2 45 o o 4 34 1 31 9 
o 8 15 o o 1 20 o o 1 17 5 15 8 

Note 1 the probabtltty attached to each scenarto for each plywood company ts menttoned between brackets 
Note 2 scenarto 3 ts the mean of scenarto 1 and 2 

Company 3 1s expected to have the largest cassava flour 
1nput share and company 1 the smallest because 1t 1s unknown 
whether th1s last company w1ll use cassava flour at all 1n the 
future Company 4 1s expected to use 1n the next years the 
same cassava flour 1nput share as 1n 1991 

The f1nal step 1n our analys1s 1s the calculat1on of the 
future cassava flour demand (f1gure 2 1) Th1s 1s presented 1n 
table 7 9 

Table 7 9 The est1mated cassava flour demand 

company 1 company 2 company 3 company 4 
year (kg) (kg) (kg) (kg) 

1992 18,324 54 010 193 391 76 766 
1993 19 090 56,267 201 470 79 972 
1994 19 882 58,600 209 824 83 286 
1995 20 724 61 085 218,729 86 821 
1996 21,572 63 586 227,681 90,372 

company 3 1s and W111 be by far the largest cassava flour 
consumer of all plywood compan1es followed by company 4 

In the next chapter we w1ll look whether the pred1cted 
amounts of cassava flour demanded by company 3 who purchases 
all 1ts cassava flour from the un1on 1n Portov1e]o, and 
company 4, who purchases a part of 1ts cassava flour from the 
un1on, W111 suff1ce to st1mulate the un1on to keep on 
prov1d1ng s1fted whole cassava flour to these compan1es 
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CBAPTER 8 THE PROCESSING COSTS OF CASSAVA FLOUR 

In th~s chapter we w~ll d~scuss the process~ng and 
transportat~on costs of cassava flour produced by the un~on of 
cassava produc~ng and process~ng assoc~at~ons (UAPPY) ~n 
Portov~eJO for the plywood ~ndustry Th~s flour ~s processed at 
the demonstrat~on centre of the un~on JUSt outs~de Portov~eJo ~n 
the prov~nce Manabi from where ~t ~s transported to the 2 
plywood compan~es ~n the cap~tal Qu~to 

After a d~scuss~on of the product~on costs we w~ll make 
est~mat~ons of them for the next 5 years and use these 
est~mat~ons ~n the break-even analys~s ~n chapter 9 

We w~ll start ~n the f~rst paragraph w~th a br~ef d~scuss~on 
of the process~ng costs of the cassava produc~ng and process~ng 
assoc~at~ons, of whom the un~on purchases the cassava ch~ps 
wh~ch are processed ~nto cassava flour 

§ 8 1 Process~ng costs of dr~ed whole cassava ch~ps 

Of the 18 assoc~at~ons who currently produce and process 
cassava, 14 produce dr~ed cassava ch~ps 3 only cassava starch 
and 1 both dr~ed ch~ps and starch We are only ~nterested ~n the 
dr~ed ch~ps producers because they prov~de the raw mater~al that 
the un~on further processes ~nto flour (§ 1 2) 

The dr~ed ch~ps are sold to the un~on at a by the un~on f~xed 
pr~ce per un~t Th~s same pr~ce ~s pa~d to all 14 assoc~at~ons 

Because every assoc~at~on has d~fferent process~ng costs per 
un~t dr~ed ch~ps (because of d~fferent s~ze geograph~cal 

locat~on etc ) some have a pos~t~ve others a negat~ve 
f~nanc~al result at the f~xed pr~ce pa~d to them The average 
process~ng costs of each assoc~at~on of 1 qu~ntal dr~ed whole 
ch~ps dur~ng the process~ng per~od 1990-1991 are shown ~n table 
8 1 

The pr~ce the assoc~at~ons rece~ved from the un~on from July 
1st to December 31st 1990 for 1 qu~ntal dr~ed whole cassava ch~ps 
was 4 700 Sucres and from January 1st to June 30th 1991 6 300 
Sucres 

At a pr~ce of 4 700 Sucres only 4 of the 14 assoc~at~ons have 
a pos~t~ve f~nanc~al result per qu~ntal produced dr~ed ch~ps 

(table 8 1) At a pr~ce of 6 300 Sucres all the assoc~at~ons have 
a pos~t~ve f~nanc~al result Tak~ng the mean of both pr~ces 
5 500 Sucres, 3 of the 14 assoc~at~ons have a negat~ve result 
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TaDle 8 1 Average process1ng costs of 1 qu1ntal dr1ed whole 
cassava ch1ps 1n current Sucres 

assoc1at1on 
f1xed costs 

(S/ ) 

El Algodon 987 
Pan y Agua 631 
Jabonc1llo 322 
S1ete de Mayo 361 
Tablones 371 
R10 Ch1co de Noboa 703 
B1Jahual 412 
El Ch1al 434 
M1guel1llo 305 
BeJUCO 586 
Mata de Cady 465 
La Cuesta 524 
El Junco 512 
Maconta 444 

S/ = Sucres 

Source INIAP, 1991 

var1able 

costs 
(S/ ) 

3 948 
4 457 
4,106 
4 201 
4 125 
4 415 
4,892 
4 707 
4 224 
4 562 
4,720 
5 033 
5 421 
5 169 

total costs 
(S/ ) 

4 935 
5 088 
4 428 
4 562 
4 523 
5,118 
5 304 
5 141 
4,529 
5 148 
5 185 
5 557 
5 933 
5 613 

The f1xed costs of the assoc1at1ons cons1st of the 1tems 
adm1n1strat1on ma1ntenance deprec1at1on and 1nterest The 
var1able costs, wh1ch make up 90 percent on average of the total 
costs of all assoc1at1ons cons1st for 80 6 percent of raw 
mater1al costs Other var1able cost 1tems are labour, 
combust1bles sacks str1ngs transport and handl1ng 

The raw mater1al costs equal the average pr1ce pa1d for 1 
un1t cassava t1mes the amount of cassava needed to produce 1 un1t 
dr1ed cassava ch1ps Th1s amount called the convers1on rate, 
d1ffers among the assoc1at1ons as can be seen from table 8 2 
The ma1n reasons for th1s are the geograph1cal locat1on of the 
assoc1at1ons (and der1ved of that the cl1mate c1rcumstances) and 
the eff1c1ency w1th wh1ch each one of them operates 

The smaller the convers1on rate the smaller also the total 
product1on costs w1ll be, because of the large share of raw 
mater1al 1n these total costs The assoc1at1on Jabonc1llo had an 
average convers1on rate of 2 71 wh1ch 1s rather low when 
compared w1th the average convers1on rate for all assoc1at1ons 
of 2 94 (table 8 2) Th1s assoc1at1on also had the lowest average 
process1ng costs per qu1ntal dr1ed whole ch1ps 1n the process1ng 
per1od 1990-1991 (table 8 1) 
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Tab1e 8 2 The average convers1on rates of cassava 1nto 
dr1ed whole cassava ch1ps of each assoc1at1on 1n the 
process1ng per1od 1990-1991 

assoc1at1on 

El Algodon 
Pan y Agua 
Jabonc1llo 
S1ete de Mayo 
Tablones 
R10 Ch1CO de Noboa 
B1Jahual 
El Ch1al 
M1guehllo 
BeJuco 
Mata de Cady 
La Cuesta 
El Junco 
Maconta 

Source INIAP 1991 

average 
convers1on rate 

2 50 
2 56 
2 71 
2 73 
2 80 
2 82 
2 95 
2 96 
2 97 
3 00 
3 02 
3 27 
3 40 
3 42 

The assoc1at1on Maconta had the h1ghest average convers1on 
rate (table 8 2) and almost the h1ghest average process1ng costs 
per qu1ntal dr1ed cassava ch1ps (table 8 1) 

§ 8 2 Process1ng costs of s1fted whole cassava flour 

As ment1oned 1n the 1ntroduct1on of th1s chapter, the un1on 
m1lls purchased dr1ed ch1ps at the demonstrat1on centre The 
result1ng flour 1s next s1fted to obta1n a f1ner flour product 
wh1ch 1s sold to plywood compan1es We w1ll f1rst d1scuss the 
f1xed costs of th1s flour (§ 8 2 1) next 1ts var1able costs (§ 
8 2 2) 

§ 8 2 1 F1xed costs 

The total f1xed costs of the product1on of s1fted whole 
cassava flour cons1st of the 1tems adm1n1strat1on (1nclud1ng 
commerc1al1zat1on costs) ma1ntenance deprec1at1on and 1nterest 
costs Beca use the un1on doesn 't make a d1st1nct1on 1n 1 ts 
account1ng between costs 1ncurred for whole and wh1te flour the 
adm1n1strat1on ma1ntenance and 1nterest costs of whole cassava 
flour are calculated from the total costs made for whole and 
wh1te flour These total costs are allocated to wh1te and whole 
cassava flour by means of the respect1ve total amounts of wh1te 
and whole cassava flour product1on How th1s 1s done 1s shown 
1n tab1e 8 3 
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Tab1 8 3 C le 1 ti n f th t t 1 dmini t tion m i t nan int t and 
d p i ti n t f wh 1 v fl in th p ing p d 1990 1991 

wbit 
wh l 

v fl p d ti n 
v f1 p d ti n 

928 45 t n (66 2%) 
473 39 t n (33 8%) 

---------------------------------------+ 
t t l v fl u p du ti n 1 401 84 t (lOO 0%) 

item 

clmini t ti n 
maint nan 
int t 

t t l t 

nt Su 

3 134 695 (100%) 
1 764 775 (100%) 
3 659 000 (100%) 

5 000 000 

whit f1 u 
( u nt Su r 

2 075 168 (66 2%) 
1 168 281 (66 2%) 
2 422 258 (66 2%) 

1 750 000 

wh 1 fl 
(cu nt S 

1 059 527 (33 8%) 
596 494 (33 B%) 

1 236 742 (33 8%) 

d p i t t ------- + ------- 500 000 + 218 750 71B 750 S 

item 

dmini t ti n 
maint nan 
nt t 

d p i t n 

t t 1 f d t 

lO 

nt S 

1 059 527 
596 494 

1 236 742 
718 750 

3 611 513 

8 

The last f1xed cost 1tem deprec1at1on costs, are calculated 
for the m1ll and the s1fter wh1ch are 1nstalled 1n the 
demonstrat1on centre In th1s calculat1on, the deprec1at1on of 
the space occup1ed by both mach1nes 1n the demonstrat1on centre 
and a rest value of the mach1nes are not taken 1nto account 
because they are unknown 

The actual value of a new m1ll 1s 5 m1ll1on Sucres and the 
actual value of a new s1fter 1 75 m1ll1on Sucres The m111 1s 3 
years old and 1s expected to funct1on 7 years more The s1fter 
1s 2 years old and 1s expected to serve 6 years more The value 
decrease of both mach1nes 1s assumed l1near 

The outcome of the calculat1on of the total deprec1at1on 
costs 1s added to the other total f1xed costs 1n table 8 3 

The f1xed costs presented 1n table 8 3 are, except the 
deprec1at1on costs the costs made for produc1ng whole cassava 
flour The extra f1xed costs (1n adm1n1strat1on ma1ntenance and 
1nterest) 1ncurred 1n s1ft1ng the flour are not reg1stered 1n the 
un1on's accounts We w1ll assume that the f1xed costs presented 
1n table 8 3 equal the f1xed costs made for m1ll1ng and s1ft1ng 
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Now we w1.ll calculate the fl.xed costs per un1.t cassava flour 
As shown 1.n table 8 3 the whole cassava flour product1.on durl.ng 
the process1.ng perl.od 1990-1991 was 473 39 ton In order to get 
the adml.nl.stratJ.on, ma1.ntenance and 1.nterest costs per un1.t 
cassava flour, we WJ.ll dl.Vl.de these J.tems by thl.s amount 

The deprec1.at1.on costs per un1.t are calculated l.n the 
followl.ng way the costs of the m1.ll (500 ooo sucres) are dl.Vl.ded 
by the cassava flour amount presented 1.n table 8 3 (473 39 ton) 
and the costs of the SJ.fter (218,750 Sucres) by the amount of 
sJ.fted whole cassava flour sold to the plywood compan1.es l.n the 
process1.ng per1.od 1990-1991 (174 028 kg, calculated from table 
4 10 1.n § 4 5) 

Table 8 4 The fJ.xed costs per un1.t s1.fted whole cassava 
flour 1.n the process1.ng per1.od 1990-1991 

1.tem current Sucres 1 50 kg cassava flour 

adml.nl.stratJ.on 111 9 
ma1.ntenance 63 o 
1.nterest 130 6 
deprec1.at1.on 115 6 

total 421 1 

Interest l.S the largest cost 1.tem 1.n table 8 4 followed by 
the deprec1.at1.on costs 

§ 8 2 2 VarJ.able costs 

The varJ.able costs of s1.fted whole 
the J.tems raw materl.al labour energy 
w1.ll dJ.scuss these J.tems below 

cassava flour cons1.st of 
transport and others We 

When the drl.ed chl.ps are processed 1.nto flour 1 percent of 
the raw mater1.al l.S left over When cassava flour l.S sJ.fted, 40 
percent of the flour l.S left over These rema1.ns whl.ch can be 
remJ.lled and resl.fted can be dealt w1.th 1.n 2 ways 

The fl.rst way l.S to reml.ll and resJ.ft a certal.n amount of the 
rema1.ns and sell the rest dl.rectly as whole cassava flour to the 
shrl.mp and chJ.cken feed J.ndustry 

Unknown l.S however how much exactly of the rema1.ns are 
remJ.lled and resl.fted and how much l.s sold dl.rectly as whole 
flour The rema1.ns left after reprocess1.ng the f1rst rema1.ns are 
sold as bran to the cattle feed l.ndustry (f1gure 8 1} 

The second way l.S to sell the rema1.ns dl.rectly as whole 
cassava flour to the shr1.mp and chJ.cken feed J.ndustry (fl.gure 
8 1} 
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F1gure s 1 The process1ng and reprocess1ng of dr1ed whole 
cassava ch1ps 1nto 50 kg s1fted whole cassava flour 

WITH REPROCESSING 

1 
71 2 kg whole cassava flour 

1 
42 7 kg sifted whole cassava flour 29 2 kg rema1ns 

14 6 kg whole cassava flour 7 3 kg sifted whole 7 3 kg bran 
cassava flour 

WITHOUT REPROCESSING 

84 2 kg dried whole cassava chips-----, 

1 
83 4 kg whole cassava flour 

1 
50 o kg sifted whole cassava flour 34 2 kg remains=whole 

cassava flour 

We have made therefore 2 calculat1ons of the var1able 
process1ng costs One 1n wh1ch a certa1n amount of the rema1ns 
are reprocessed and the rest of these rema1ns are sold d1rectly 
to the shr1mp and ch1cken feed 1ndustry and one 1n wh1ch all the 
rema1ns are sold d1rectly as whole cassava flour to the shr1mp 
and ch1cken feed 1ndustry 

We w1ll assume here that 1n case we reprocess a part of the 
rema1ns, 50 percent of these rema1ns are reprocessed and the 
other 50 percent sold d1rectly to the shr1mp and ch1cken feed 
1ndustry We know furthermore that 50 percent of the reprocessed 
rema1ns can be m1xed w1th s1fted whole cassava flour and be sold 
as such (V Ru1z, UAPPY 1991) Thls 1s all taken 1nto account 1n 
f1gure 8 1, where we see what happens 1f we process dr1ed whole 
cassava ch1ps 1nto s1fted whole cassava flour 
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The pr1ce pa1d by the un1on for 1 qu1ntal dr1ed whole cassava 
ch1ps was 6 500 Sucres 1n December 1991 The pr1ce rece1ved 1n 
the shr1mp and ch1cken feed 1ndustry for 1 qu1ntal whole cassava 
flour was 8,000 Sucres 1n December 1991 and 3 000 Sucres 1n the 
same month 1n the cattle feed 1ndustry for 1 qu1ntal of bran 

We w1ll start now w1th the calculat1on of the var1able costs 
of one un1t s1fted whole cassava flour 1n case 50 percent of the 
rema1ns 1s reprocessed and the other 50 percent 1s sold d1rectly 
to the shr1mp and ch1cken feed 1ndustry, followed by the 
calculat1on of the var1able costs 1n case all the rema1ns are 
sold d1rectly to the shr1mp and ch1cken feed 1ndustry 

The raw mater1al costs equal the pr1ce per un1t dr1ed whole 
cassava ch1ps pa1d by the un1on t1mes the amount of ch1ps 
purchased The raw mater1al 1nput necessary to produce 50 kg 
s1fted whole cassava flour can be read from f1gure 8 1 Th1s 1s 
71 9 kg Mult1pl1ed w1th the pr1ce the un1on pays for dr1ed whole 
cassava ch1ps (6 500 Sucres for 1 qu1ntal or 143 3 Sucres per kg) 
results 1n the raw mater1al costs presented 1n table 8 5 

The labour costs of m1ll1ng 1 qu1ntal flour are 80 sucres and 
the labour costs of s1ft1ng 1 qu1ntal flour 100 Sucres (V Ru1z 
UAPPY, 1991) There are 3 men work1ng at the demonstrat1on 
centre Two persons are needed to tend the m1ll and one to tend 
the s1fter After m1ll1ng 71 9 kg dr1ed whole cassava ch1ps, 71 2 
kg whole cassava flour results (f1gure 8 1) After s1ft1ng th1s 
71 2 kg flour 42 7 kg s1fted whole cassava flour results (f1gure 
8 1) 

The rema1ns are 29 2 kg, of wh1ch 50 percent 1s rem1lled and 
res1fted result1ng 1n another 7 3 kg S1fted whole cassava flour 

How th1s 1s effected 1n the labour costs 1s shown 1n table 
8 6 The total labour costs are presented also 1n table 8 5 

Table 8 5 The var1able costs per un1t s1fted whole cassava flour 
1n December 1991 1n case 50% of the rema1ns are reprocessed 

1tem current Sucres/50 kg (%) 

raw mater1al 10 303 3 85 1 

labour 340 7 2 8 
energy 94 9 o 8 
transport 1 322 8 10 9 
others 48 5 o 4 

subtotal 12 110 2 100 o 

sale of by-product 3 057 9 

total var1able costs 9 052 3 

Source UAPPY 1991 
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The est1mated energy costs (electr1c1ty) of m1ll1ng 1 qu1ntal 
flour are 40 Sucres and the est1mated energy costs (also 
electr1c1ty) of s1ft1ng 1 qu1ntal flour 10 Sucres (V Ru1z UAPPY, 
1991) The energy costs are calculated 1n the same way as the 
labour costs (table 8 7) 

The s1fted whole cassava flour 1s transportad to 2 plywood 
compan1es 1n Qu1to by a transportat1on enterpr1se The pr1ce 
presently (December 1991) pa1d for each qu1ntal cassava flour 
transportad to these compan1es 1s 1 200 Sucres or 1 322 8 
Sucres/50 kg (table 8 5) 

The 1tem others cons1sts of handl1ng sacks and str1ngs 
Handl1ng 1s the load1ng and unload1ng of the trucks that 
transport the cassava flour The est1mated handl1ng, sack and 
str1ng costs are 44 Sucres per qu1ntal (V Ru1z, UAPPY, 1991) 

F1fty percent of the rema1ns are sold d1rectly as whole flour 
to the shr1mp and ch1cken feed 1ndustry and the rema1ns of 
reprocess1ng the other 50 percent are sold as bran to the cattle 
feed 1ndustry The amount of whole flour result1ng from produc1ng 
50 kg s1fted whole cassava flour 1s 14 6 kg and the amount of 
bran 7 3 kg (f1gure 8 1) Mult1ply1ng these amounts w1th the 
pr1ces the un1on rece1ved respect1vely 1n the shr1mp and ch1cken 
feed 1ndustry and the cattle feed 1ndustry g1ves the total 
revenues of the by-products (table 8 5) 

Tahl 86Cl ltin fth lab t 

PROCESSING 
1) milling 

71 9 kg S/ 1 76/kg S/ 126 5 

2) ifting 

71 2 kg S/ 2 20/kg = SI 156 6 

REPROCESSING 
1) milling 

14 6 kg S/ 1 76/kg = SI 25 7 

2) i:!t.ing 

14 5 kg S/ 2 20/kg S/ 31 9 

t t 1 

N t 1 lab 
lab 

---+ 

SI 340 7 

t (mill ng) 80 S 
t ( ift ng} lOO S 

/quint 1 1 76 S 
/qu nt 1 2 20 S 

N t 2 ) p d em in 14 6. kg ( f gu 8 1) 

/kg 
/kg 

b) ft milling th em in 14 5 kg fl lt whi h n 
it turn lt ft ift g in 7 3 kg ift d wh l v fl 
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Tabl 8 7 C 1 ul ti n f th n rgy t 

PROCESSING 
1) mill ng 

71 9 kg S/ O 90/kg • S/ 64 7 

2) ifting 

71 2 kg S/ O 20/kg • S/ 14 2 

REPROCESSING 
1) milling 

14 6 kg S/ O 90/kg • S/ 13 1 

2) ifti g 

14 5 kg S/ o 20/kg S/ 2 9 
+ 

t t 1 

N t 1 n gy t (milling) a 40 S /quint 1 O 90 S /kg 
n gy t ( ifting) m 10 S /quint 1 O 20 S /kg 

N t 2 ) p d em in - 14 6 kg ( f • 8 1) 
b) ft emilling th em in l45kgfl lt whi h it trn lt 

ft ifting in 7 3 kg ft d wh 1 V fl 

The other way of deal1ng w1th the rema1ns 1s to sell 1t all 
d1rectly as whole flour to the shr1mp and ch1cken feed 1ndustry 

The raw mater1al costs are h1gher because more dr1ed whole 
cassava ch1ps are needed to produce 1 un1t s1fted whole cassava 
flour 1n case the rema1ns are not reprocessed (f1gure 8 1) The 
var1able costs per un1t s1fted whole cassava flour 1n case the 
rema1ns are not reprocessed are presented 1n table 8 8 

Table 8 8 The var1able costs per un1t s1fted whole cassava flour 
1n December 1991 1n case the rema1ns are sold d1rectly to the 
shr1mp and ch1cken feed 1ndustry 

1tem 

raw mater1al 

labour 
energy 
transport 
others 

subtotal 

sale of by-product 

total var1ab1e costs 

Note the var1ab1e 
exactly because of 
Source UAPPY 1991 

current sucresf50 kg (%) 

12 065 9 87 o 

331 7 
92 5 

1 322 8 
48 5 

13 861 4 

6 032 9 

7 828 5 

cost 1 tems don 1 t add up 
round1ng off errors 
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The labour and energy costs only cons1st of labour and energy 
costs 1ncurred 1n process1ng 1 t1me dr1ed ch1ps 1nto s1fted whole 
cassava flour The amounts of dr1ed whole ch1ps and whole flour 
to be m1lled and to be s1fted are 1n th1s case respect1vely 84 2 
and 83 4 kg (f1gure 8 1) These amounts mult1pl1ed w1th the 
labour and energy costs per un1t (as was also done 1n table 8 6 
and 8 7), results 1n the labour and energy costs presented 1n 
table 8 8 The 1tems transport and others stay the same 

The revenues of the d1rect sale of the by-product (whole 
cassava flour) to the shr1mp and ch1cken feed 1ndustry are now 
almost tw1ce as much as 1n the case 1n wh1ch 50 percent of the 
rema1ns are sold d1rectly to these 1ndustr1es and 50 percent are 
reprocessed (table 8 8 and table 8 5) 

In both cases the transportat1on costs to the 1ndustr1es 
1nvolved (the shr1mp and ch1cken feed 1ndustry and the cattle 
feed 1ndustry) are not subtracted from the sales of the by­
products Assum1ng that these transportat1on costs are the same 
1n both cases and that the f1xed costs per un1t s1fted whole 
cassava flour are also the same 1n both cases we can conclude 
that the d1rect sale of all the rema1ns to the shr1mp and ch1cken 
feed 1ndustry 1s more 1ucrat1ve than rem1ll1ng and res1ft1ng 50 
percent of them 

The pr1ce rece1ved 1n the plywood 1ndustry for 1 qu1ntal of 
s1fted whole cassava flour was 10 909 09 Sucres 1n December 1991 
(table 4 13 1n § 4 6) or 240 5 Sucresfkg Tak1ng the f1xed and 
the var1able costs per 50 kg s1fted whole cassava flour together 
(table 8 4 and tables 8 5 and 8 8) the prof1t rate 1n case 50 
percent of the rema1ns are reprocessed and 50 percent are sold 
to the shr1mp and ch1cken feed 1ndustry 1s 26 9 percent and 1n 
case all the rema1ns are sold d1rectly to the shr1mp and ch1cken 
feed 1ndustry, 45 8 percent 

§ 8 3 Est1mat1on of the process1ng costs of s1fted whole cassava 
flour 

In chapter 9 we w1ll conduct a break-even analys1s for the 
next 5 years (1992-1996) In order to be able to do th1s we need 
est1mat1ons of the total f1xed product1on costs of s1fted whole 
cassava flour and the var1able product1on costs per un1t (§ 2 5) 
The total future f1xed costs are dealt w1th 1n paragraph 8 3 1 
and the future var1able costs per un1t 1n paragraph 8 3 2 

§ 8 3 1 Future f1xed process1ng costs 

The f1xed cost 1tems are assumed to evolve accord1ng to the 
pro)ected 1nflat1on rate For the 1tem 1nterest th1s means that 
the real 1nterest rate stays constant 

* assumpt1on change of the nom1nal 1nterest rate = change of the 
1nflat1on rate ~ change of the real 1nterest rate = change of 
the nom1nal 1nterest rate - change of the 1nflat1on rate = O 
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The 1nterest rate handled by the un1on refers to the 1nterest 
rate charged by the Nat1onal Development Bank for the1r loans for 
agr1cultural act1v1t1es Th1s 1nterest rate has always been lower 
than the average 1nterest rate handled by pr1vate banks but 
s1nce October 1991 the Nat1onal Development Bank 1ncreased 1ts 
1nterest rate to a level comparable w1th that of pr1vate banks 

The development of the 1nflat1on rate 1n the past 1n the 
coast reg1on 1n Ecuador 1s shown 1n table 8 9 The annual percent 
change of general consumer pr1ces equals the monthly rate of 
1nflat1on compared w1th the 1nflat1on rate 1n the same month one 
year ago For example the 1nflat1on rate 1n January 1990 was, 
accord1ng to table 8 9, 53 7 percent h1gher than the 1nflat1on 
rate 1n January 1989 

Tab1e 8 9 Annual percent var1at1on 1n general pr1ces at 
consumer level 1n the coast area of Ecuador 

1nflat1on 
year month (annual % change) 

1990 January 53 7 
February 53 6 
March 45 6 
Apr1l 48 3 
May 50 5 
June 49 o 
July 51 6 
August 48 8 
September 47 7 
October 49 4 
November 51 3 
December 50 8 

1991 January 51 5 
February 50 3 
March 50 8 
Apr1l 49 o 
May 51 1 
June 50 o 
July 48 3 
August 50 3 
September 50 5 
October 50 1 

Source Banco Central del Ecuador D1v1s1on Tecn1ca Gerenc1a de 
Estud1os Econom1cos Ind1ce de prec1os al consum1dor 
Area urbana' November 1991 

The average annual percent change 1n the 1nflat1on rate 1n 
1990 was 50 O percent and from January to October 1991 50 2 
percent For the next 5 years we w1ll therefore assume a constant 
annual inflat1on rate of 50 percent 
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Table 8 10 The future total f1xed costs 1n every process1ng 
per1od of the s1fted whole cassava flour product1on 

process1ng per1od 

1991-1992 
1992-1993 
1993-1994 
1994-1995 
1995-1996 
1996-1997 

total f1xed costs 
(Sucres) 

3,611 513 
5 417,270 
8 125,905 

12,188 858 
18,283,286 
27,424 929 

How th1s asumpt1on 1s elaborated 1n the total f1xed costs for 
the next 5 years 1s shown above 1n table 8 10 The future total 
f1xed costs are calculated by 1ncreas1ng the total f1xed costs 
presented 1n table 8 3 every year w1th 50 percent 

§ 8 3 2 Future var1able process1ng costs 

The pro]ect1ons we w1ll make 1n the follow1ng of the var1able 
costs per un1t s1fted whole cassava flour are based on the 
follow1ng assumpt1ons 

1) the un1on w1ll sell 1n the future all the rema1ns of 
process1ng dr1ed whole cassava ch1ps 1nto s1fted whole cassava 
flour d1rectly to the shr1mp and ch1cken feed 1ndustry 
Demonstrated 1s that th1s 1s more lucrat1ve than reprocess1ng 50 
percent of the rema1ns 
(§ 8 2 2) 

2) the amount of dr1ed whole cassava ch1ps needed to produce 1 
un1t s1fted whole cassava flour 1s constant (f1gure 8 1) 

3) based on past pr1ces and the arb1trary way they were 
establ1shed by the un1on we assume that the pr1ce the un1on pays 
for 1 qu1ntal dr1ed whole cassava ch1ps 1ncreases every year w1th 
10 percent 

4) based on wages pa1d 1n the past by the un1on, we assume that 
the labour costs of 1 qu1ntal m1lled and 1 qu1ntal s1fted whole 
cassava flour w1ll 1ncrease every year w1th 20 percent 

5) the energy costs w1ll evolve accord1ng to the proJected 
electr1c1ty pr1ces (to be dealt w1th later on 1n th1s paragraph) 

6) the 1tems transport and others w1ll evolve accord1ng to the 
pro]ected 1nflat1on rate (§ 8 3 1) 

7) the revenues of the sale of the by-product are a constant 
proport1on of the var1able costs per un1t s1fted whole cassava 
flour (43 5 percent as can be calculated from table 8 8) 
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The future pr1ces pa1d by the un1on for 1 qu1ntal dr1ed whole 
cassava ch1ps, the future raw mater1al and the future labour 
costs per un1t s1fted whole cassava flour are elaborated 1n 
append1x 23 

The electr1c1ty pr1ces 1n the prov1nce Manabi are presented 
1n table 8 11 The average monthly percent change of the m1ddle 
sales pr1ces of electr1c1ty was 3 4 from January 1990 to June 
1991 We w111 take th1s average as the future monthly rate of 
1ncrease 1n electr1c1ty pr1ces to calculate the future 
electr1c1ty costs per un1t s1fted whole cassava flour w1th These 
electr1c1ty costs are also presented 1n append1x 23 

Table 8 11 Electr1c1ty pr1ces 1n the prov1nce Manabi 
from January 1990 to June 1991 

m1ddle electr1c1ty 
sales pr1ce 

year month (S/ / KWH) 

1990 January 18 72 
February 19 29 
Mar eh 19 94 
Apr11 20 49 
May 20 95 
June 21 64 
July 22 14 
August 23 04 
September 23 08 
October 22 49 
November 23 99 
December 24 06 

1991 January 27 77 
February 28 40 
Mar eh 29 90 
Apr1l 30 05 
May 30 94 
June 32 75 

S/ ¡ KWH = current sucres per k1lowatt hour 

So urce INECEL 
Dept de 
Informe 

D1recc1on de D1str1buc1on y Comerc1al1zac1on 
Estad1st1cas "Estad1st1cas electr1cas 
mensual", Qu1to Ecuador 

The future var1ab1e process1ng costs of s1fted whole cassava 
flour are presented 1n table 8 12 These var1able costs 1ncrease 
every year more than proport1onately wh1le the total f1xed costs 
presented 1n table 8 10 1ncrease every year accord1ng to the 
annually constant assumed 1nflat1on rate 
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Table 8 12 The future var1able costs per un1t s1fted whole 
cassava flour 

var1able costs 
year month (Sucres/50 kg) 

1991 December 7 828 5 
1992 December 8,959 9 
1993 December 10 374 2 
1994 December 12 178 5 
1995 December 14 542 2 
1996 December 17,706 9 

In the next chapter we w1ll calculate the future break-even 
amounts of s1fted whole cassava flour w1th the est1mated f1xed 
and var1able costs calculated 1n th1s chapter and the est1mated 
s1fted whole cassava flour pr1ces 1n chapter 6 

The total f1xed costs we est1mated 1n th1s chapter are the 
total costs for the next 5 process1ng per1ods as opposed te the 
var1able process1ng costs per un1t s1fted whole cassava flour and 
the s1fted whole cassava flour pr1ces 1n chapter 6 wh1ch have 
been est1mated for the next 5 years 

In arder te be able te calculate the break-even amounts of 
s1fted whole cassava flour for the next 5 years and compare them 
w1th the est1mated cassava flour demand from the plywood 1ndustry 
for the next 5 years 1n chapter 7 we w1ll assume that the total 
f1xed product1on costs 1n every process1ng per1od equal the f1xed 
product1on costs at the end of every year 
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CHAPTER 9 BREAK-EVEN ANALYSIS 

In th~s chapter we w~ll calculate the future break-even 
amounts of s~fted whole cassava flour and compare them w~th 
the est~mated s~fted whole cassava flour demand from the 
plywood ~ndustry Only ~f the future cassava flour demand 
larger ~s than the future break-even amounts the un~on w~ll 
be st~mulated to cont~nue the product~on of s~fted whole 
cassava flour for th~s spec~f~c ~ndustry 

§ 9 1 The break-even amounts 

In chapter 2 (§ 2 5) we already d~scussed the set-up of a 
break-even analys~s The formula w~th wh~ch we w~ll calculate 
the future break-even amounts ~s 

TFC 
Q = 

p - ve 

~n wh~ch Q = the break-even amount or the amount that 
has to be sold ~n order to cover all costs 
~ncurred ~n produc~ng and prov~d~ng the product 
~nvolved to the market ~nvolved 

TFC = the total f~xed costs of the product ~nvolved 
p = the pr~ce per product un~t 

ve = the var~able un~t costs of the product ~nvolved 

All the var~ables needed to calculate the break-even 
amounts have been dealt w~th ~n earl~er chapters (table 6 2 ~n 
chapter 6 and tables 8 10 and 8 12 ~n chapter 8) Below ~n 
table 9 1 we w~ll present the calculated future break-even 
amounts 

Table 9 1 Future break-even amounts of s~fted whole 
cassava flour 

year 

1992 
1993 
1994 
1995 
1996 

break-even amount 
(kg) 

1 276 
1 857 
2 961 
5 541 

16 321 

The break-even amounts ~ncrease more than proport~onately 
from almost 1 300 kg ~n 1992 to more than 16 000 kg ~n 1996 
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§ 9 2 Compar~son of the break-even amounts w~th the demanded 
amounts 

The est~mated cassava flour demand from 1992 to 1996 from 
the plywood compan~es was presented ~n chapter 7 ~n table 7 9 
The est~mated demand from company 3 who purchases all ~ts 
cassava flour from the un~on ~s already larger than the 
calculated break-even amounts ~n table 9 1 Th~s ~s 
demonstrated more clearly ~n f~gure 9 1 

F1gure 9 1 The demanded 
plywood ~ndustry and the 
~n the next 5 years 

amounts of cassava flour by the 
break-even amounts of cassava flour 
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"'* break even amounts 

From the tables 7 9 and 9 1 and f~gure 9 1 we can conclude 
that the demand for s~fted whole cassava flour from the 
plywood compan~es who already purchase cassava flour from the 
un~on ( company 3 and 4) ~s much larger than the amounts the 
un~on needs to sell ~n order to cover all costs ~ncurred ~n 

prov~d~ng them the product 
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CKAPTER 10 CONCLUSIONS, RECOMMENDATIONS ANO DISCUSSION 

In th1s f1nal chapter 1 we w1ll draw sorne conclus1ons 1 make 
recommendat1ons and d1scuss the shortcom1ngs of th1s study 

§ 10 1 conclus1ons 

The ma1n ob]ect1ve of th1s study the est1mat1on of the 
s1fted whole cassava flour demand from the plywood 1ndustry 1 

was completed 1n chapter 7 Another ob]ect1ve was to determ1ne 
whether th1s demand 1s econom1cally susta1nable Th1s was done 
1n chapter 9 The conc1us1ons we can draw are the follow1ng 

• The nat1onal and fore1gn plywood demand were est1mated by 
means of mult1ple regress1on The commonly shared op1n1on 1n 
the plywood 1ndustry that there ex1st sales growth 
poss1b1l1t1es abroad could not be conf1rmed for the next 5 
years, even though we used a funct1onal form based on 
exponent1al growth 

• In the regress1on analys1s 1 the nat1onal plywood demand was 
best expla1ned by the urban1zat1on degree and the fore1gn 
plywood demand by the world pr1ces of plywood part1cleboard 
and med1um dens1ty f1breboard 

The subst1tut1on potent1al of cassava flour 1n the 
part1cleboard 1ndustry 1s neglectable 

• The total plywood product1on 1n Ecuador 1s est1mated to 
1ncrease each year for the next 5 years w1th a l1ttle more 
than 2 000 cub1c metres Th1s 1ncrease 1s 1n our est1mat1on 
largely caused by the 1ncrease 1n domest1c demand 

• The subst1tut1on potent1al of cassava flour 1n the plywood 
1ndustry depends on 4 factors 1ts pr1ce 1 1ts qual1ty 1 1ts 
ava1lab1l1ty and knowledge about the f1rst 3 factors JUSt 
ment1oned 

• The der1ved cassava flour demand has been est1mated by us1ng 
3 d1fferent scenar1os 1n wh1ch cassava flour subst1tutes wheat 
flour to a certa1n extent The est1mated total amount of 
cassava flour to be used 1n the plywood 1ndustry 1n the next 5 
years 1s about 1 9 thousands of tons 

• The largest cassava flour user 1n the plywood 1ndustry 1n 
the next 5 years w1ll be l1ke 1n the past company 3 Th1s 
company alone w1ll account for a l1ttle more than 56% of the 
total amount of cassava flour to be used 1n the next 5 years 
1n the plywood 1ndustry 
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• The subst1tut1on potent1al of cassava flour 1s, as sa1d 
l1m1ted by the 1nfer1or product character1st1cs of cassava 
flour compared to wheat flour The pr1ce of cassava flour 1s 
and w1ll therefore be always lower than the wheat flour pr1ce 
In our pr1ce analys1s the cassava flour pr1ce appeared to be 
on average less than 70 percent of the wheat flour pr1ce 

• Of all the cassava flour purchased by the plywood 1ndustry 
about 70 percent or1g1nates from the un1on (UAPPY) 

The process1ng of s1fted whole cassava flour 1s more 
prof1table when all the rema1ns are sold d1rectly to the 
shr1mp and ch1cken feed 1ndustry 1nstead of reprocess1ng 50 
percent of them 

• The amounts of s1fted whole cassava flour the un1on has to 
sell 1n the future to cover all costs 1ncurred 1n prov1d1ng 
th1s product to the plywood 1ndustry are much smaller than the 
est1mated demanded amounts mean1ng that the product1on of 
s1fted whole cassava flour w1ll be more than prof1table for 
the next 5 years 

§ 10 2 Recommendat1ons 

The recommendat1ons we make to the un1on (UAPPY) are the 
follow1ng 

• In order to be able to compete w1th wheat flour m1lls and 
other cassava flour suppl1ers qual1ty control should rece1ve 
pr1or1ty dur1ng and after process1ng 

• In order to be able to make more accurate product1on costs 
est1mat1ons and consequently know more about the prof1tab1l1ty 
of the d1fferent cassava flour types (portfol1o analys1s), not 
only should there be made a d1st1nct1on 1n the accounts 
between wh1te and whole flour but also between s1fted and 
non-s1fted cassava flour 

• Pr1ces handled by wheat flour m1lls and other cassava flour 
suppl1ers should be mon1tored and pr1ce strateg1es should be 
worked out based on these reg1stered pr1ces and the more 
accurately adm1n1stered product1on costs 

• A more thorough product1on costs analys1s should reveal 
poss1ble econom1es of scale JUSt pr1ces to pay to the 
assoc1at1ons and the prof1tab1l1ty of transport1ng cassava 
flour self to the plywood compan1es 1nstead of contract1ng 
th1s out 

More off1c1al promot1on act1v1t1es should be cons1dered 
towards plywood compan1es (but also towards other poss1ble 
customers), l1ke advert1s1ng (brochures) w1th 1nformat1on 
about product types and product character1st1cs 
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- All the rema~ns after process~ng cassava ch~ps ~nto 
should be sold d~rectly to the shr~mp and ch~cken 
~ndustry ~nstead of reprocess~ng part of ~t 

flour 
feed 

_ The prof~t to be made by not reprocess~ng part of the 
rema~ns should be ~nvest~gated more thoroughly however Here 
we assumed alternat~vely that 50% of the rema~ns are 
reprocessed More carefully should be looked at the ~mpact on 
prof~tab~l~ty of reprocess~ng d~fferent shares of the rema~ns 

§ 10 3 D~scuss~on 

In th~s f~nal paragraph we w~ll d~scuss sorne shortcom~ngs 
of th~s study 

Because ~t was hard to get ~nformat~on from the plywood 
compan~es we had to do w~th the plywood product~on and 
exports f~gures publ~shed by the Food and Agr~culture 
Organ~zat~on of the Un~ted Nat~ons 

As we demonstrated ~n th~s study however these f~gures 
showed from 1987 to 1989 a d~fferent course than the scarce 
f~gures prov~ded by the plywood ~ndustry self We cons~der 
therefore the est~mated plywood demand based on the FAO­
f~gures assa~lable even though we corrected the est~mated 
plywood demand for the ment~oned d~fference 

We cons~der furthermore the lack of a more thorough 
~nvest~gat~on of other cassava flour suppl~ers, bes~de 
establ~sh~ng the~r locat~on and the~r share ~n the total 
cassava flour supply to the plywood ~ndustry as a shortcom~ng 
of th~s study 

F~nally, we want to remark that we made an est~mat~on ~n 

th~s study of the cassava flour demand for the next 5 years 
If we want to look further than these 5 years longer run 
~mpacts l~ke technology changes andjor (~n)d~rect pol~cy chan­
ges should be taken ~nto cons~derat~on 

A technology change may be the more eff~c~ent product~on 
of s~fted whole cassava flour result~ng ~n lower product~on 
costs Or more favourable product character~st~cs of cassava 
(flour) by means of b~o-genet~c technology changes mak~ng 
cassava flour perhaps a 100 percent subst~tute of wheat flour 

Ind~rect government pol~cy ~mpacts may be ecolog~cal 
pol~c~es (reforestat~on) ~mport pol~c~es, wh~ch make wheat 
~mports cheaper and therefore wheat flour export pol~c~es 
(for example w~th~n the Andean group) wh~ch may have a 
cons~derable ~mpact on the exportat~on of Ecuadoran plywood or 
monetary pol~c~es wh~ch ~nfluence among others the exchange 
rate wh~ch ~n ~ts turn may have a pos~t~ve or negat~ve ~mpact 
on the demand for Ecuadoran plywood abroad 
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Append1x 1 

The Andean 1ntegrat1on 

Ecuador Colomb1a Venezuela, Peru and Bol1v1a are called the 
Andean group not only because of the1r geograph1cal pos1t1on but 
also because of the1r cooperat1on espec1ally on econom1c matters 

These countr1es s1gned the "Acuerdo de Cartagena", an agreement 
on econom1c and soc1al 1ntegrat1on 

On May 26th 1969 th1s agreement was s1gned by Bol1v1a, 
Colomb1a Ch1le Ecuador and Peru to look for a solut1on for the 
ex1st1ng d1sequ1l1br1um between the contract1ng countr1es of the 
11Asoc1aC10n Lat1no Amer1cana de L1bre Comerc1o 11 (A L A L C ) On 
February 13th 1973 Venezuela J01ned wh1le on October 30th 1976 
Ch1le w1thdrew from 1t 

The ob]ect1ves of the agreement are among others 

1) to promete the balanced and harmon1c development of member 
countr1es 

2) to accelerate the1r growth through econom1c 1ntegrat1on 

3) to establ1sh su1table cond1t1ons for the convers1on of the ALALC 
1nto a common market 

The ob)ect1ves were establ1shed to procure a pers1stent 
1mprovement 1n the leve! of l1v1ng of all 1nhab1tants of the 
subreg1on const1tuted by the 5 Andean countr1es 

To ach1eve the ob)ect1ves the follow1ng mechan1sms are among 
others used 

1) the harmon1z1ng of econom1c and soc1al pol1c1es and the 
approx1mat1on of the nat1onal leg1slat1ons 1n pert1nent 
matters 

2) the J01nt programm1ng and 1ntens1f1cat1on of the subreg1onal 
1ndustr1al1zat1on process by the execut1on of "Programas 
Sector1ales de Desarrollo Industr1al" 

3) a more accelerated "Programa de L1berac1on" of the trade than 
adopted 1n general 1n the framework of ALALC 

* th1s append1x 1s largely based on 1nformat1on obta1ned from 
11 S1stema And1no de Integrac16n 1969-1984" Junta del Acuerdo de 
Cartagena January 1985 



4) a common externa! tar1ff wh1ch 1s preceded by a m1n1mum 
common externa! tar1ff "Arancel Externo Min1mo Común" 

5) programmes to accelerate the development of the agr1cultural 
sector 

6) the canal1zat1on of resources 1n and outs1de the subreg1on to 
f1nance the necessary 1nvestments 1n the 1ntegrat1on process 

7) preferent1al treatments 1n favour of Bol1v1a and Ecuador 

The organ1zat1onal structure of the agreement ex1sts of 

1) La Com1s1on 

The Comm1ss1on 1s the h1ghest organ of the agreement and 1s 
const1tuted of a plen1potent1ary representat1ve of every member 
government The Comm1ss1on 1s the pol1t1cal and dec1s1ve organ 
wh1ch means pr1nc1pally that the Comm1ss1on formulates the general 
pol1cy of the agreement adopts the necessary measurements to 
ach1eve the ob]ect1ves and looks after the harmon1c execut1on of 
the obl1gat1ons result1ng from the agreement 

2) La Junta 

The Junta 1s the techn1cal commun1ty organ of the agreement and 
1s composed of 3 members who rema1n (and can be reelected) 1n post 
for three years The task of the Junta 1s 

- to look after the appl1cat1on of the agreement and the execut1on 
of the Comm1ss1on s dec1s1ons 

- to present proposals to the Comm1SS10n that fac1l1tate or 
accelerate the execut1on of the establ1shed ob]ect1ves 1n the 
agreement 

- to carry out stud1es and propose necessary measurements to 
appl1cate the spec1al treatment 1n favour of Bol1v1a and Ecuador 

- to pay spec1al attent1on to the execut1on of the equ1table 
d1str1but1on of the benef1ts of the 1ntegrat1on and to recommend 
the necessary correct1ve measurements to the Comm1ss1on 

The Junta 1s seated 1n L1ma The Comm1ss1on normally assembles 
three t1mes a year at the headquarters of the Junta 



Aux111ary organs are 

- the Com1te Consult1vo adv1ses and collaborates w1th the Junta 
to real1ze the Junta's tasks whenever requ1red 

- the Com1te Asesor Econom1co y Soc1al (C A E S ) 1s 1n1t1ally 
put up w1th the analys1s of the part1c1pat1on of the soc1al 
groups 1n the 1ntegrat1on process 

- the ConseJO Consult1vo Empresar1al And1no and the ConseJO 
Consult1vo Laboral And1no express the1r op1n1on on request of 
the pr1nc1pal organs of the agreement on the d1fferent aspects 
related to the def1n1t1on of the Andean 1ntegrat1on pol1c1es 
and promete all those act1ons between the nat1onal 
organ1zat1ons, of wh1ch the two organs are made up that tend 
to secure the effect1ve part1c1pat1on of both sectors 1n the 
execut1on of the common programs 

- w1th the 1ntent1on to obta1n a more ag1le and eff1c1ent 
execut1on of the 1ntegrat1on tasks the Comm1ss1on has 
furthermore created the follow1ng counc1ls 
- ConseJO de Plan1f1cac1on 

ConseJo Monetar1o y Camb1ar1o 
ConseJo F1nanc1am1ento 
ConSeJO Polit1ca F1scal 
ConseJo Comerc1o Exter1or 
ConseJO Tur1smo 
ConseJO Asuntos Soc1ales 
ConseJO Salud 
ConseJO Integrac1on Fis1ca 
ConseJO Agropecuar1o 
ConseJO Estadist1cas 
ConseJo Asuntos Aduaneros 
ConseJO Polit1ca Industr1al 
ConseJo C1enc1a y Tecnologia 

In December 1989 the 5 Andean countr1es dec1ded to establ1sh a 
Customs Un1on 1n 1995 1n the subreg1on wh1ch means the non­
ex1stence of tar1ffs on 1ntrasubreg1onal trade and a common tar1ff 
on 1mportat1ons from abroad Now a m1n1mum common externa! tar1ff 
1s 1n force (D1ar1o "Hoy", September 19th 1991) 

At the beg1nn1ng of December 1991, the heads of state of the 5 
Andean countr1es met 1n Cartagena 1n Colomb1a where they dec1ded 
to accelerate the econom1c 1ntegrat1on process by procla1m1ng the 
Customs Un1on already the f1rst of January of 1992 

Because of d1scord between the 5 countr1es on the common 
externa! tar1ff however a free trade zone w1ll come 1nto force 
only between Colomb1a Venezuela and Bol1v1a Ecuador and Peru w1ll 
J01n th1s free trade zone 1n July 1992 The Customs Un1on can come 
1nto force when there w1ll be agreement on the f1xat1on of the 
common externa! tar1ff (D1ar1o "Hoy" December 29th 1991) 



Append1x 2 

Calculat1on of the constant nat1ona1 plywood pr1ce from 1984 
to 1989 

y 

1980 
1981 
1982 
1983 
1984 

1985 
1986 
1987 
1988 
1989 

S 

u nt p 1 manuf t 

(Su 1 ubi m dfl 

20 098 
24 020 
25 399 
41 613 
80 541 
129 861 

ing V 1 
(1987 

15 8 
16 9 
20 5 
29 1 
48 1 
60 1 
79 6 
100 o 
181 6 
349 2 

dd d 
100) (S 

nt p 1 
bi m 

u 783 a 
39 966 7 
31 908 3 
41 613 o 
44 350 8 

37 188 1 

u n~ plyw d p i plyw d ind try E u d 1991 
m nuf tu ing v 1 dd d d fl W ld Bank W ld T bl 1990 1991 

Calculat1on of the constant nat1onal part1cleboard 
1980 to 1989 

u n p i manuf na v 1 dd d n n p i 
y (S 1 ubi m dfl (1987 100) (Su uhi m 

1980 6 650 o 15 8 42 088 6 
1981 7 520 8 16 9 44 501 8 
1982 9 295 1 20 5 45 341 8 
1983 13 442 9 29 1 46 195 6 
1984 18 059 5 48 1 37 545 7 
1985 23 545 7 60 1 39 177 5 
1986 30 263 2 79 6 38 019 1 
1987 36 247 4 100 o 36 247 4 
1988 63 387 o 181 6 34 904 7 
1989 100 049 1 349 2 28 650 9 

S u n plyv d p i plyv d ind try E u d 1991 
m nuf u ing v lu dd d d fl w ld Bank w ld T bl 1990 1991 

pr1ce from 



Append1x 3 

The total Ecuadorean populat1on and gross nat1onal 1ncome per 
cap1ta from 1980 to 1989 

total populat1on gross nat1onal 1ncomejcap1ta 
year (thousands) (1987 US dollars) 

1980 8 123 1 330 
1981 8 354 1 310 
1982 8 589 1 240 
1983 8 828 1 180 
1984 9 071 1 170 
1985 9 317 1 180 
1986 9 566 1 070 
1987 9 819 1 000 
1988 10 073 1 060 
1989 10 329 1 050 

Source World Bank World Tables 1990 1991 



Append1x 4 

Countr1es 1mport1ng regularly Ecuadorean plywood 

Developed countr1es 

U S A 
Cana da 
Spa1n 
Un1ted K1ngdom 
Germany 
Sweden 
France 
Japan 
South-Korea 

Develop1ng countr1es 

El Salvador 
Pan ama 
Colomb1a 
Venezuela 
Peru 
Ch1le 
Mex1co 
Ch1na 

Source Banco Central del Ecuador 1991 



Append1x 5 * * * * H O L T I P L E R E G R E S S I O H * * * * 

Listwise Deletion of Hissing Data 

Equation Number 1 Dependent Variable X1 CASSAVA FLOOR PRICE 

Block Nunber 1 Hetbod Enter X2 

Variable(s) Entered on Step Number 1 X2 WHEAT FLOOR PRICE 

Hultiple R 82054 
R Square 67328 
Ad]usted R Square 65695 
Standard Error 782 88373 

Analysis of Variance 
DF 

Regression 1 
Residual 20 

SUII of Squares 
25260968 09699 
12258138 75574 

F 41 21501 Sigmf F 0000 

Variables m tbe Equatlon 

Variable B SE 8 

X2 705181 109843 
(Constant) 837 179519 1734 831230 

Beta 

820538 

T Sig T 

6 420 0000 
483 6346 

End Block Number 1 All requested variables entered 

Hean Square 
25260968 09699 

612906 93779 

* * * * H O L T I P L E R E G R E S S I O H * * * * 

Equation Number 1 Dependent Variable X1 CASSAVA FLOOR PRICE 

Residuals Statistics 

Hln Hax Mean Std Dev N 

*PRED 9423 2002 12843 3262 10248 5818 1096 7695 22 
*RESID 1406 4999 1438 2520 0000 764 0163 22 
*ZPRED 7526 2 3658 0000 1 0000 22 
*ZRESID 1 7966 1 8371 0000 9759 22 

Total Cases 22 

Durbin Watson Test 78979 



Append1x 6 * * * * H U L T I P L E R E G R E S S I O H * * * * 

Llstw1se Delet1on of KlSSlng Data 

Equat1on Humber 1 Dependent Var1able X1 WIIEAT FLOUI! PRICE 

Block Hucber 1 Kethod Enter X2 

Var1able(s) Entered on Step Humber 1 

Kultlple R 84864 
R Square 72019 
Ad)USted R Square 70748 

X2 TREIID 

Analys1s of Var1ance 
DF 

Regress1on 1 
Standard Error 823 41870 Res1dual 22 

F 56 62604 

Varlables 1n the Equat1on 

Var1able B SE B 

X2 182 717391 24 281293 
(Constant) 13338 949275 346 947871 

Beta T S1g T 

848643 7 525 0000 
38 447 0000 

Sum of Squares 
38393491 84783 
14916403 98551 

0000 

Kean Square 
38393491 84783 

678018 36298 

* * * * M U L T I P L E R E G R E S S I O N * * * * 

Equat1on Humber 1 Dependent Var1able X1 WHEAT FLOUR PRICE 

ResldUals Stat1st1cs 

Hln Kax Mean Std Dev N 

*PRED 13521 6670 17724 1660 15622 9167 1292 0071 24 
*RESID 1346 9928 1858 5508 0000 805 3194 24 
*ZPRED 1 6263 1 6263 0000 1 0000 24 
*ZRESID 1 6359 2 2571 0000 9780 24 

Total Cases 25 

Durb1n Watson Test = 51507 



Appendix 7 H U L T I P L E R E G R E S S I O N 

Ll tvi D 1 ti n f HL lng D t 

Equatl n Numb 1 D p nd nt V 1 bl Xl PLYWOOD CONSUHPTION 

BlckHumbr 1 Mthd Ent 

V 1 bl ( ) Ent d n St p Humb r 1 
2 
3 

H 1tlp1 R 
RSqu 

• 

X2 

An 1y 

X5 
X2 

x• 
X3 

l 

X3 

fV 

X4 

URBANIZATION 
PLYWOOD PRICE 
HATIOHAL INCOME 
PARTICLEBOARD PRICE 

l n 
DF ..... f Sq r 

Adju t d R Squ 
Stand d E 

88665 
78616 
06922 R 8 l n 4 356 39031 

9 84596 R id 1 1 96 94302 

F 91907 Slgn1f F • 6442 

V 1 bl in th Eq ti n 

Va 1 bl B SE B B t T Si& T 

X5 1¡ 059079 6 2610111 565536 648 6338 
X2 9 743410E 05 001014 OU931 096 9390 
X4 0061195 011401 294956 570 6704 
Xl 002830 002242 1 123651 1 262 4265 
(C n$tant) 294 148484 462 422371 636 6393 

H U L T I P L E R E G R E S S l O N 

Equ t1 n Numb r 1 D p nd nt V 1 bl Xl PLYWOOD CONSUMPTION 

R ldual St ti ti 

Hin H M n Std D v N 

PRED 41 8143 •• 695>6 •• 6667 8 41126 6 
RES ID 5 5119 • 9589 0000 • 4032 6 
ZPRED 9277 1 7801 0000 1 0000 6 
2RESID 5598 5036 0000 4472 6 

'1' t 1 e lO 

Du bin w t n T t 3 47922 

• 

M n Squa 
89 09758 
96 94302 



Appendix 8 

Ll tvl D 1 ti n f Mi lng D t 

Equ t1 n Numb 1 D p nd nt V l bl 

Bl k Numb 1 H th d Ent 

V 1 bl ( ) Ent ~ d n St p Numb 1 
2 
3 

X3 

M U L T I P L E R E G R E S S I O N 

Xl PLYWOOD COHSUHPTION 

xs 
X4 
X3 

X4 xs 

Ulll!ANIZATION 
NATIDNAL INCDME 
PARTICLEBOARD PRICE 

Mult1pl a 79109 An ly 1 fV 1 
RSqu 62583 DF Sum fSqu 
Adju t d 1t Squa 43874 a • 1 n 3 1352 35358 
Stand dE 11 60852 R 1d 1 6 808 54642. 

F 3 3451S Slgnif F 0971 

V l bl ln th Eq tl n 

V l bl B SE B B t T Slg T 

xs 7 818864 2 909754 1 381536 2 687 0362 
X4 015699 012458 363696 1 260 25U 
X3 001999 001384 700726 1 ... 1990 
(C n.stant) 601 423177 286 000395 2 103 0802 

M U L T 1 P L E R E G R E S S I O N 

Equ ti n Numb 1 D p nd nt V l bl Xl PLYWOOD CONSUMPTION 

R ldual St tl. tic 

Hln Hax H n Std D v N 

PRED 18 2268 59 7354 " 1000 12 2581 lO 
RES ID u 0498 u 6659 0000 9 4783 10 
ZPRED 2 1107 1 2755 0000 1 0000 10 
ZRESID 1 2103 1 2634 0000 8165 10 

1' t 1 e 10 

Du bln Wat n T t • 2 04383 

H an Squ 
450 78453 
134 75774 



Appendix 9 

Ll tvl D 1 ti n f Hl lng D t 

Equ tl n Humb 1 D p nd nt V 1 bl 

Bl k Numb 1 M th d Ent 

V 1 bl ( ) Ent d n St p Humb 1 
2 

X3 

M U L T 1 P L E R E G R E S S I O H 

Xl PLYWOOD CONSUMPTION 

xs 
X3 

xs 

URBAN'IZATION 
PARTICLEBOARD PRICE 

H lt1pl R 72581 An 1y 1 fV 1 n 

R Squa 52680 DF Sum f Sq 
Adju t d R Squ 39161 R • 1 n 2 1138 37269 
Stand d E 12 08616 R id 1 7 1022 52731 

F 3 89653 Slgn1f F • 0729 

V 1 b1 1n h Eq t1 n 

V 1 b1 B SE B B ta T Sla T 

xs S 994076 2 627660 1 059110 2 281 0565 
X3 001309 001324 459087 989 3557 
(C natant) 314 451298 180 131041¡ 1 746 1244 

M U L T I P L E RE G RE S S I O N 

Equ t.1 n Huznb 1 D p nd nt V 1 b1 X1 PLYWOOD COHSUMPTION 

R ldu 1 St ti tic 

Hin Max M n Std D v N 

PRED 21 1804 56 1303 44 1000 ll 2466 10 
RES ID 15 6925 13 7946 0000 10 6590 10 
ZPRED 2 0379 1 0697 0000 1 0000 10 
ZRESID 1 29811 1 1414 0000 8819 10 

T t 1 e 10 

Du bln W t n T t • 1 53994 

Ha n Squ 
569 18634 
146 07533 



Appendix lO K U L T I P L E R E G R E S S I O N 

Ll tvl D 1 ti n f Hl 1 a D t 

Eq ti n Numb 1 D p nd nt V l bl Xl PLYWOOD COHSUHPTION 

Bl 1t Numb 1 M th d Ent X5 

V 1 bl ( ) Ent d n St p Numb 1 X5 URBANIZATION 

Multlpl R 67876 An 1y 1 f V 1an 
RSqu 46071 DF Sum f Sq K nSqua 
Adju t d R Squ 39330 R 1 1 n 1 995 55118 995 55178 
Stand dE 12 06932 R id 1 8 116.5 34822 145 66853 

F • 6 83436 Sl¡nlf F • 0309 

V 1 b1 in th Eq tl n 

V l&bl B SE B B t T 51& T 

X5 3 841456 1 469423 678757 2 6U 0309 
(C zutant) 152 736215 75 389904 2 026 0773 

M U L T I P L E R E C R E S S I O N 

Equ ti n Numb 1 D p nd nt V l bl Xl PLYWOOO CONSUHPTION 

Re ldu 1 St ti ti 

Kln Hax K an Std D v N 

PRED 27 0439 57 7756 u 1000 10 5175 10 
RES ID 19 0439 16 8951 0000 11 3791 10 
ZPRED 1 6217 1 3003 0000 1 0000 10 
ZRESID 1 5779 1 3998 0000 9428 10 

T t 1 e 10 

Du bln W t n T t • 1 37210 

f'/1 



Append1x 11 

Est1mat1on of the urban1zat1on degree by means of regress1on 
en 1ts trend var1able 

Dependent var1able urban1zat1on degree 

Var1able(s) entered en step number 1 trend 

Mult1ple R 
R square 
AdJUSted R square 
Standard error 

Analys1s of var1ance 

Regress1on 
Res1dual 

F = 487 94832 

DF 
1 
8 

99190 
98387 
98185 
36882 

Sum of squares 
66 37576 

1 08824 

0000 

Mean square 
66 37576 

13603 

------------- Var1ables 1n the equat1on --------------

Var1able B 

Trend 896970 
(Constant) 46 306667 

Durb1n-Watson test = 

number of cases 10 

source SPSS/PC 4 01 

SE B 

040606 
251954 

50492 

Beta T S1g T 

991902 22 090 0000 
183 790 0000 
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The est1mated urban1zat1on degree from 1990 to 1996 

urban1zat1on degree 
year (%) 

1990 56 2 
1991 57 1 
1992 58 o 
1993 58 9 
1994 59 8 
1995 60 7 
1996 61 6 
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Li ~vi D 1 ti n 

Equ t1 n Humb 

B1 k Humb 1 

V 1 b1 ( ) Ent 

Mu.ltipl R 
RSqu 

1 

H 

d 

f Hl in& D t 

D p d nt V 1 b1 

th d Ent X2 

n St p Hwnb 1 
2 
3 
4 
S 

An 1y 

H U L T I P L E R E C R E S S 1 O N 

X1 EXPORTS 

X3 X4 xs X6 

X6 ACGREGATED INCOHE 
X2 EXPORT PRICE 
X3 \IORLD PRlCE 
X4 PARTICLEBOARD PRICE 
xs MDF PRICE 

1 f V 1 n 
OF S= f Squ 

Adj t d R Sq 
Stand d E 

93772 
87931 
72845 
31509 

R • 1 n S 2 89347 
R 1du 1 4 397U 

F S 82864 Si¡nif F • 0562 

V 1 b1 ln th Equ t1 n 

V l bl B SE B B t T 51& T 

X6 3 922896E 05 2 99521E 04 10829S 131 9021 
X2 002245 006524 074898 344 7480 
X3 056515 042621 886525 1 326 2555 
X4 062378 025557 1 24043Z. 2 Ul 0712 
xs 075555 060960 1 511471 1 239 2829 
(C nstant) 1 356526 2 055179 660 5453 

H U L T I P L E R E G R E S S I O H 

Equatl n Numb 1 D p d nt V 1 bl XL EXPORTS 

a ldu l St ti tl 

Hin H X H n Std D v N 

PRED 2 0658 3 8513 2 8930 5670 10 
R.ESID 5013 2289 0000 2101 10 
ZPRED 1 4588 1 7006 0000 1 0000 10 
ZRESID 1 S909 7265 0000 6667 10 

I tal e 10 

o bln w t n T t - 3 07464 

H n Squ 
57869 
09928 
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Li t.Vi D 1 ti n f Hi ing D t 

Equ ti n Numb 1 D p nd nt V i bl X1 EXPORTS 

Bl k Numb 1 H h d En X2 X3 X4 X5 

V i b1 ( ) Ene d n St p lfwnb 1 xs MDF PRICE 
2 X2 EXPORT PRICE 
3 X3 WORLD PRICE 
4 X4 PARTICLEBOARD PRICE 

Hult.ipl R 937U An ly i fV i n 
RSqu 87879 DF Sum f Sq H an Squ 
Adj e d R Squa 78183 R • i 4 2 89177 72294 
Stand d E 28243 R id 1 S 39884 07977 

F 9 06303 Slgnif F 0161t 

V i bl in th Eq ti 

V i b1 B SE B B t T Sis T 

X5 068238 021875 1 365107 3 119 0263 
X2 002069 005722 069024 362 7324 
X3 051351 014503 805516 3 su 0166 
X4 062055 022801 1 2340U 2 722 0417 
(C rutant) 1 129307 987608 1 143 3046 

H U L T I P L E R E C R E S S 1 O N 

Equ ti n Numb 1 D p nd nt V i bl Xl EXPORTS 

R id l St ti ti 

Hin H Han Std D v N 

PRED 2 0708 3 8622 2 8930 5668 10 
RES ID 5069 2181 0000 2105 lO 
ZPRED 1 4505 1 7099 0000 1 0000 lO 
ZRESID 1 7949 7722 0000 71.54 10 

T t 1 e 10 

Du bln W t n T t • 3 00068 
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Li tv1 D 1 tL f Hi tna D t 

Equ tl n Hwnb 1 D p d nt V i b1 X1 EXPORTS 

Bl k Hwnb 1 H th d Ent X3 X4 X5 

V lbl()Ent d n St p Humb 1 X5 HDF PRICE 
2 X3 WORLD PRICE 
3 X4 PARTICLEBOARO PRICE 

M lttpl R 93575 An ly i f V i 
R Sq 87562 DF Sum f Squ H n Squ 
Adju t d R Squ 81344 R • i n 3 2 88134 96045 
Stand d E 26118 R id 1 6 40927 06821 

F • 14 08019 Sig 1f F • 0040 

V i bl in th Eq ti n 

V 1 bl B SE B B t T Slg T 

lC5 070574 019327 1 4118311 3 652 0107 
X3 053121 012625 833285 • 208 0056 

x• 064839 019847 1 289378 3 267 0171 
(C nst nt) 1 164759 908766 1 282 2472 

H U L T I P L E R E G R E S S I O N 

Equ ti n Numb 1 D p nd nt V i bl X1 EXPORTS 

R ldu 1 St ti t1 

Hln M X H n Std D v N 

PRED 2 0866 3 9229 2 8930 5658 10 
RES ID 5018 2777 0000 2132 10 
ZPRED 1 4252 1 8203 0000 1 0000 10 
ZRESID 1 92U 1 0633 0000 8165 10 

T e 1 e 10 

D bin W t n T t • 3 04687 
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CorrelatJ.ons 

V i bl 

V ld p i f plyw d (Xl) 

v ld p 1 p ti 1 b d/ w ld p i m dium d n ity fib b d (X2) 

ffi 1 nt 1 ) 1 1 t 1l d ignifi n 
1 p in d if ffi 1 nt ann b mp d 

S u SPSS/PC 4 01 

X1 

1 0000 
(10) ·-

o 2390 
(10) 

p 253 

X2 

o 2390 
(10) 

p 253 

1 0000 
(lO) 

p 
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1 tvl D 1 tl n f Mi 1 g D t 

quatl n Numb 1 D p nd nt V i b1 X1 EXPORTS 

1 k Humb 1 M eh d Ene X2 X3 

1b1()Ene d n St p Humb 1 X3 PART/HDF 
2 X2 WORLD PRICE PLYWOOD 

Llltlpl R 91661 An 1y i f V 1 n 
Squa 81¡018 DF Swu f Sq • M an Squ 

dju t d R. Squa 791¡51 R • 1 n 2 2 76469 1 38235 
tanda 4 E 27410 R 14 1 7 S2S92 07513 

F 18 39921 Signif F 0016 

V i b1 in th Equ el n 

1 b1 B SE B B e T Slg T 

064166 019717 506415 3 2S4 DUO 
2 OUS91 009920 6S2S11 4 193 o o .u 
: utant) 6 975396 1 828006 3 816 0066 

H U L T I P L E R E G R E S S I O N 

:¡uatlon Numb 1 D p nd nt V l bl Xl EXPORTS 

ldu 1 St t1 ci 

Hin H H n Std D V N 

1RED 2 0246 3 7774 2 8930 ssu 10 
tES ID 4268 3237 0000 2417 10 
~PRED 1 S669 1 S956 0000 1 0000 lO 
:RES ID 1 SS72 1 1810 0000 8819 10 

t 1 Ca 10 

1 bin W t n T t • 2 35582 

• 
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Est1mat1on of the world plywood pr1ce by means of regress1on 
on 1ts trend var1able and a lag 

Dependent var1able world pr1ce of plywood 

Var1able(s) entered on step number 1 
2 

trend 
lagged world 
pr1ce of plywood 

Mult1ple R 
R square 

76308 
58229 
44305 AdJUSted R square 

Standard error 6 15484 

Analys1s of var1ance 

Regress1on 
Res1dual 

F = 4 18196 

-------------
Var1able 

trend 1 
lag 
(Constant) 26 

DF 
2 
6 

Var1ables 

B 

236129 
647104 
391463 

number of cases 9 

Source SPSS/PC 4 01 

Sum of squares 
316 84293 
227 29263 

0729 

Mean square 
158 42146 

37 88210 

1n the equat1on ----------------

SE B Beta T S1g T 

834262 410474 1 482 1889 
229712 780397 2 817 0305 

23 723076 1 112 3085 
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Est1mat1on of the world part1cleboard pr1ce by means of 
regress1on on 1ts trend var1able and a lag 

Dependent var1able world pr1ce of part1cleboard 

Var1able(s) entered on step number 1 
2 

trend 
lagged world 
pr1ce of part1cle 
board 

Mult1ple R 
R square 
Ad]USted R square 
Standard error 

Analys1s of var1ance 

Regress1on 
Res1dual 

F = 5 93776 

DF 
2 
6 

8 

81507 
66435 
55246 
44189 

Sum of squares 
846 31535 
427 59354 

S1gn1f F = 0378 

Mean square 
423 15767 

71 26559 

------------- Var1ables 1n the equat1on -----------------
Var1able B SE B Beta T S1g T 

trend 2 286677 1 169218 496262 1 956 0983 
lag 624357 322425 491368 1 936 1009 
(Constant) 20 599009 26 014914 792 4586 

number of cases 9 

Source SPSS/PC 4 01 

/VD 
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Est1mat1on of the world pr1ce of med1um dens1ty f1breboard by 
means of regress1on on 1ts trend var1able and a lag 

Dependent var1able world pr1ce of med1um dens1ty f1breboard 
(m d f ) 

Var1able{s) entered on step number 1 trend 

Mult1ple R 
R square 
AdJusted R square 
Standard error 

Analys1s of var1ance 

Regress1on 
Res1dual 

F = 24 29391 

DF 
2 
6 

4 

2 

94344 
89009 
85345 
90636 

Sum of squares 
1169 62162 

144 43394 

0013 

lagged world 
pr1ce of m d f 

Mean square 
584 81081 

24 07232 

------------- Var1ables 1n the equat1on ----------------

Var1able B SE B Beta T S1g T 

trend 2 092918 685956 447220 3 051 0225 
lag 852923 184776 676596 4 616 0036 
(Constant) 5 128883 15 968711 321 7590 

Source SPSS/PC 4 01 

¡ D 1 
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The est1mated world pr1ces of plywood, part1cleboard and 
med1um dens1ty f1breboard from 1990 to 1996 

plyw d p 1 1 b d m dium d n 1 y fib b d 
y (ind ) (ind ) (ind ) 

1990 103 7 107 2 123 9 
1991 107 1 1126 133 8 
1992 110 5 118 3 144 4 

1993 114 o 124 1 155 5 
1994 117 5 130 o 167 1 
1995 121 o 136 o 179 o 
1996 124 5 142 o 191 3 

¡o~ 
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Calculat~on of the future raw mater1al, labour and 
electr~c~ty costs per un~t s~fted whole cassava flour 

Th p 1 p id by h uni n in D 
V 6 500 5 A um d 1 tha 
unit d 1 d wh 1 v hip 
wh 1 v fl u in th t bl 

d 1 d wh 1 
V h1p p 1 

y (S /q int l) 

1991 6 500 
1992 7 150 
1993 7 865 
1994 8 652 
1995 9 517 
1996 10 469 

Th 1 b u t f milling and 
1991 th y w 80 and lOO Su 
ifting d 1 d wh 1 v hip 

b l " 

1 b u t 

y (S /50 kg) 

1991 331 7 
1992 393 6 
1993 469 o 
1994 561 2 
1995 670 1 
1996 804 1 

Th n gy f milling and 
imat d 40 nd 10 Su p 

p nt v ry m n h Th fut 
t bl b 1 w 

n gy 
y (S /50 kg) 

1991 92 5 
1992 137 8 
1993 206 7 
1994 308 5 
1995 460 6 

1996 688 4 

emb 1991 f 
thi pi in 

1 quin 1 d i d vhol 
v ey y vi h 10 p 

V 

p nt d g h vi h th fut.u w mat 

b l " 

" ... 1 l 
(S /50 kg) 

12 065 9 
13 269 9 
14 600 3 
16 056 9 
17 665 2 
19 433 4 

hip t 

nt Th 
1 l 

th 
fu u 

p 

1 

p 1 
un1t 

1 n 

p 
1f d 

ifting umdt in 
f 1 quint 1 
if d wh 1 

v ry y vi h 20 p nt In D emb 
p iv ly 

1 t 50 kg 
Th futu 1 b u f milling and 

v fl p n d in h bl 

if i g 1 quint 1 d i d wh 1 hip 
tiv ly in D mb 1991 Th 
n gy t p unit ift d wh 1 

t 

and 1 quint 1 wh 1 
um d t. in 

V fl U p 

fl u w 
a with 3 4 
nt d in th 

/M 
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