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CHAPTER I

INTRODUCTION

Statement of Problem

Brazil is a country whose economy has been growing at a high rate
for the last five years. Emphasis is being placed upon a more inten-
sive use of national resources with the goal of reaching self-suffi-
jciency for most intermediate and consumer goods. Entering the interna-
tional exporﬁ market in order to earn foreign exchange is also an
.important goal.

‘ The most significant contribution from the forestry sector to
‘the national economy during the last decades has come mainly from the

-sawmilling industry, which is heavily concentrated in the South, the

Iregion of the Parana pine, Araucaria angustifolia.

More recently, pulp and paper. production has been growing rapidly.
fimporting pulp from overseas and the use of waste paper has become
;unfeasible in view of the national goals. As a result, the pulp industry

‘has begun seeking available fiber raw material inside the country.

‘Parana pine, Hucalyptus spp. from plantations, and to a certain extent
sugar cane bagasse, have been the main raw materials. ‘More recently,

‘pines (Pinus spp.) from plantations promise to replace Parana pine,




which is vanishing under intensive exploitation.

Paper production grew from 0.253 million metric toms in 1950 to

1.446 million metric tons in 1972. Per capita consumption of paper
was 6.2 kg/year in 1950 and 17.2 kg/year in 1972. The Brazilian

~economy is growing at a high rate, with 11.3 percent real growth in

1971 and 10.5 percent in 1972.  This high growth is expected to continue
‘at rates higher than nine percent per year through the 1970's. As

part of economic growth, industries are growing, volume of business .
transaction is increasing, the education program is being expanded and
improved, foreign trade is being inténsified, and the national pulp

and paper industry is expected to provide most of the paper needed in
the econony.

The Brazilian Institute for Forestry Development (IBDF)*, as the

.national forestry agency, has been aware of the important responsibili-

ties of providing forestry resources to support the demands of the

forest industries and the consumers, but has not acted to meet them

fully.

In 1966, a law was passed (Law 5106) creating a fiscal incentive

.pProgram for taxpayers that makes available part of the income tax due
(25 percent presently) for use in covering expenditures of establishing

forest stands, As a result of this fiscal dincentive program in the

forestry sector, a large area of forests has been planted both with

Bucalyptus spp. and Pinus spp.

#*IBDF - Instituto Brasileiro de Desenvolvimento Florestal
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Iﬁ the short-run the man-made forests are primarily resources for

~the pulp industry, and most are being established with this purpose in

mind. However, until now no exact information has been published as

 to where the forest stands are- located, the area planted in the differ-
2ent locations, and their potential wood production. The new forests

~are scattered in Minas Gerais and in the southern States, particularly

in Sao Paulo, Parana, Santa Catariﬁa, Rio Grande do Sul, and aiso in
Espirito Santo.

Considering that consumption of paper ié expected to rise continu-
ously, it is deemed necessary to conduct a study of future consumption
of pulp and paper and the future production of wood, in order to deter-—

mine, in terms of volume and economic accessibility, the extent to which

existing man-made forests could fulfill the raw material needs of the

pulp and paper industry.

UObjectives of Study

The main objectives of the present study are:

1. Estimate the future trend of both production and consumption
of pulpwood for the next twelve years.

2. Suggest criteria to guide the formulation of a forest policy
which IBDF could follow to provide the raw material needs of
the pulp industry for this period. This is done under the

assumption that the country aims to be self-sufficient in

terms of production of pulp and most kinds of paper.




The intermediate results in this study will have some value by
.themselves because they will provide a basis for further studies and
(rational planning. The other objectives are the following:

3. Estimate the future trend of paper consumption and pulp

production.

4. Ascertain the quantity of raw materiél that the pulp industry

can expect from the man-made forests alreédy planted and from

those that can be planted in the 1970's.

Scope of Study

For the evaluation of the physical supply of wood the study
includes the following States: Sao Paulo, Parana, Santa Catarina, Rio
Grande do Sul, }MMinas Gerais, and Espirito Santo. In the other States
i
only small plantations have been established; therefore they are not
bf major importance as a source of raw material from man-made forests.

For the projections of pulp and paper consumption the study con-

siders the whole couﬁtry as a market unit,

Research Background

The subject of study is chosen in view of the writer's background,
;interests and research resources. The writer's background consists of
his participation as an analyst in the economic study of forest
plantations in the Southern States of Sao Paulo, Santa Catarina and

‘Rio Grande do Sul (1), and of visits to pulp/paper mill operations in

3(1) Progréma Florestal de Sao Paulo, 1969; Zoneamento Economico
' Florestal do Estado de Santa Catarina, 1970; Zoneamento Economico
Florestal do Estado do Rio Grande do Sul, 1971.




Brazil, Chile, USA, Norway, and Sweden, as well as graduate studies in
forestry economics. The writer's interest is to work in forestry

economics as applied to the pulp and paper industry.

Plan of Work

Figure 1.1 shows the variables of the study and their relation-

ships (simplified).

Procedure
From April 30 to August 5, 1973, field research was carried out

in Brazil consisting of data collection from economic, development,

planning, statistical, and forestry institutions as well as from the

pulp and paper association and individual companies,
The data have been compiled and computed in Syracuse using a

CDC-3200 and an IBM-370/155 computer for the calculations through two

statistical programs, BMDO2R and BMDOSR, plus two FORTRAN programs written

.for this study.

Stepwise and multiple regression were used in the projections

of paper consumption. Data on population, gross domestic product (GDP),

;per capita GDP, and industrial production were used as selected independent

variables in order to build the models.

This study is based on the actual economic planning of the

country, which anticipates a growth rate of nine percent per year for
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GDP, as expressed in the National Plan for Development (PND)*.- For the
sake of comparison, projections for paper consumption were also derived
for economic'groﬁth of seven percent per year.

Information on forest plantations inclﬁding area, species,
‘growth rates, location of stands, and length of rotation was the basis
for forecasting the future physical supply of wood through simulation
models.

Pulpwood balances were elaborated by comparing projections of con-

‘sumption and production of both long and short fiber pulpwood.

Limitations of thg_Study

Work with the future is work with the unknown. TFor this reason
:many limitations are imposed on this étudyf

1. The projections of paper consumption are based on the pro-
jections of certain demographic and economic variables. The ecaonomic
measures projected are based on the National Plan for Development, which
;expects the economy to grow at nine percent per year until 1980. It is
;also assumed, for the purpose of this study, that the same growth will
;continue tﬁrough 1985. Deviations from the economic and demographic
‘growth projections woﬁld affect the projections of paper consumption
:@btained in this study.
| 2. Effects emerging from the present enefgy crisis have not been
included in the present study. The major possible effect could be a

slower rate of economic growth. For the sake of comparison, projections

*PND ~ Plano Nacional de Desenvolvimento 1972/74




of paper consumption have been made for a lower level economic growth
of seven percent per year.

3. For the last fifteen years the Brazilian pulp and paper in-
dustry has been developing its own technology for pulping Eucalyptus¥®
and for the use of this pulp in the production of different types of
paper. This short fiber woodpulp has been replacing the conventional
long fiber woodpulp in many products. The projections of long and
short fiber pulp requirements carried out in this study are based on
present knowledge of the use of such fibers. Consequently, an
unexpected change in such uses would affect the findings of the study.

4. The projections herein developed arerbased on relatively few
variables; The Government efforts for improving education, the success
of entering the international eﬁport market, the increasing use of
‘computers and photo-copying (or reproducing) machines, and inecreased
-construction, as well as income distribution and price, are all independent
variables whose effects on paper consumption are not individually
ranalysed in this study. |

5. Price is not included in the analysis of trends because of
the lack of time series information. For the purpose of this study, it
is assumed that relative prices will remain constant throughout the
period of study.

6. The great deficiency of forestry statistics constitutes a

major limitation for any study, especially one with as wide a scope

*In this study, Eucalyptus spp. are referred to as Eucalyptus, Pinus
Spp., simply as Pinus, and Araucaria anpustifolia, as Araucaria or
Parana pine; individual species are presented in Chapter II.




rrkZSﬁOne 'stere' corresponds to 1 x 1 x 1 meter of stacked wood. The

as the present one. Tree-planting projects approved by IBDF do not
necessarily mean trees planted. However, as justified later, it was
assumed for the purpose of this study that from the statistics on
iBDF—approved forest plantations 80 percent can be considered as
planted.

‘ 7. For the evaluation of the future physical supply of wood,
States were taken as homogeneous units of study. However, the growth
of Pinus and Eucalyptus varies considerably within each State. For
example, in Minas Gerais yield per hectare per year for Eucalyptus
ranges from 15 to 35 steres(2). A precise study would only be possible
if each State were divided into micro-regions of homogeneous growth
rates for each particular species.

8. The physical properties of wood vary from species to
species, within both the Pinus and the Eucalyptus genera. The varia-—
tion can be in specific gravity, resin content, lignin content, fiber
length, and pulp yield. The variations can affect the conversion
factor from pulp production to pulpwood consumption. However, for
the purpose of this study, an average conversion factor for Pinus and
one for Eucalyptus have been adopted.

9. Each forest owner is interested in managing his stands in
a way that meets his highest satisfaction. Therefore, rotation length
lwill vary from stand to stand. For the purpose of this study it has

‘been assumed that Pinus will be subjected to a rotation length of

measure has been used throughout this study.
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25 years and Eucalyptus, 18 years. According to collected information
these rotation lengths are the most common ones to go into practice.
10. This study has not considered the forest resources of the

Amazon region although it is recognized they represent a potential

‘resource for the pulp and paper industry.
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CHAPTER II

THE EXISTING SITUATION

National Development Policy Goals

Brazil, a developing country, has experienced economic "ups'
and 'downs' throughout history. From a stagnation of economic growth
in 1963-65, the rate of growth increased to 9.3 percent in 1968.
5ince then, the yearly growth rate has ranged from 9.0 to 11.3
percent.

In the National Plan for Development (PND) the Government goal
is to double the per capita income from 1969 to 1980. In order to

reach this goal, assuming a 2.8 to 2.9 percent per year population

growth, the PND established growth rates ranging from eight to ten

percent per year for GDP, with an industrial expansion of ten to
fwelve percent per year(l,2).

The high economic growth rates obtained in the last five years
(see Table 2-1) show that the established goals are feasible goals.
Since no change is anticipated in the structure of Government, it
is assumed that the economy will continue under tﬁe present orientation
toward the stated goals of economic development and growth.

The present Government has been glVln0 a polltlcal and economic

(l) Bra21l ”Slntese, detas e Bases para Acao do Governo" . ueptember
1970, pp. 19-20.

(2) Brazil, "Primeiro Plano Nacional de Desenvolvimento (PND)-1972/74",
Law no. 5727, Wovember 4, 1971, pp. 13-16.
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Table 2-1, --TIME SERIES DATA: POPULATION AND ECONOMIC INDEXES

12

Index of
real production(GDP) (1949=100)

‘Index of industrial
production{1949=100)

1972%

98,85

452.7

Year Population  total annual per annual total annual
(millions) : growth capita  growth growth
(@) (b). - (2 (b) - . (%) (b) (%)
1950 51,97 106,5 6,5 104.0 4.0 111.3 11.4
1951 53,52 112.8 5.9 107.0 2.8 118.4 6.0
1952 55,12 122.6 8.7 112.9 5.6 124.2 5.0
1953 56,77 125.,7 2,5 Ji12.4 -0.5 135.1 9.0
1954 58,47 138.4 10.1 120.1 7,0 146,8 9.0
1955 60,22 147,9 6.9 124.56 ) 162,4 11,0
1956 62,02 152.6 3.2 124,9 0.2 173.6 7.0
1957 63.88 164.9 8,1 131.,0 4,9 1688,5 5.7
1958 65,79 1776 7.7 137.0 4,6 213,2 16.2
1959 67.81 187.5 5,6 140,4 2,4 238.5. 11,9
1960 70,26 205.7 9,7 149.6 6.6 261,4 9.6
1961 72,29 226,9 10,3 160,4 7+2 289,2 10.6
1962 74,37 238.8 5.2 i64,1 2.3 311.8 7.8
1963 76,52 242.,5 1;5 ..161,9 =1:3 312.4 0.2
1964 78,73 249,6 2,9 162,0 0.0 328.5 5.2
1965 81,00 256,4 2.7 161.7 -0.1 313.0 -4.,7
1966 83,34 269,5 5:1 165.2 2,2 349.6 11.7
1967 85,74 282.4 4,8 168.3 1.8 360.0 3.0
1968 88,22 308,7 9,3 178.,8 6.3 415,8 1545
1969*% 90,76 336,5 9,0  189,4 549 - 460,5 10.8
-1970% 93,38 368.5 9,5 201.6 6.4 511.8 1.2
1971% 96,08 410.1 11,3 . 218,3 8,2 569.1 11,2
10.4 234.0 Tel 647.5 13,

#*preliminary figures

- Sources: (a) Fundagao IBGE, Boletin Demografico CBED, vol,2, no.4,

"Abril/Junho 1972, by J,Lyra Madeira and C.C,Simoes

0Obs,- population as of July lst of each year,
(b) Centro de Contas Nacionais - DCS-IBRE-Fundagao Getulio

Vargas,




stability to the country that allows industries confidence in planning

for the future.

Forest Fiscal Incentive Program

The fiscal incentive program for forest plantations was created
i%y law in 1966, enabling firms to use up to 50 percent of corporate
tax owed the federal Government for investments in tree-planting
projects. Later on the percentage was set at 35 percént, and is
presently at 25 percent for corporations. Individuals may deduct from
their gross income the amount applied in forestation or reforestation
projects, provided the abateﬁent does not exceed Sd percent of gross
revenue.

The Brazilian Institute for Forestry Development (IBDF).is the
public agency 'in charge of -this program. In order to make use of the
fiscal incentive program the taxpayer must sﬁbmit.the tree-planting pro-
:ject to IBDF. Depending on the feasibility of the project IBDF may or
ﬁay not approve the investment. However, most of the projects are
.approved as long as the selected species to be planted are suitable
for the area. Climate, soil, rainfall, land ownership, cost per
hectare, and planned future use of the wood are considered for the
gpproval of the investment.

The original form of the forest incentive program was modified
fin.l970(Decree—Law 1134) when it allowed two or more taxpayers to

unite to invest in the same tree-planting project. From the forest
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:development'point of view this decree—law.provided large benefits that

'

made the c0ncentrat10n of various investments in 31ngle and . larger
plantatlons poss1b1e.

; The Federal Government felt that such a program was needed.in.
brder t0 reverse the process of deforestatlon taklng place in the
‘éountry; However, this was not the only reason for federal Government
fenactﬁent of this forest program. It was also concerned with(3):

1. Making forestry a new and.enduring economic activity.

1 2., TFormation of new forests to supply the volumes of wood as

raw materlal demanded by the growlng forest 1ndustries, and to pursue
the sustalned yield of forests.

o

” 3. To obtain énvironmental protection, particularly soil and
il %

~‘watershed protection.

Thé_Decree~Law 1134 of 1970 injected a greater dynamism into

v

the program so that by the end of 1972 tree~plant1ng prOJects repre-

sented an investment of US $375 million (current value) for a reforested

E ]
,area of more than one milllon hectares. The figures made public by

I
fIBDF on forest investments as of December 1972 are given in Table 2-2.
fihe figures for total andrper hectare investments have been developed

‘and adjusted to 1972 cruzeiro and US dollar value.
i
;5 As for the future availability of fiscal incentives for tree-

plantlng prOJects, no clear information was avallable at the time of

the survey. Nevertheless, the program is expected to continue up to

(3) Joaquim F. de Carvalho, personal communlcatlon (IBDF President, Rio
de Janeiro, July 1973)
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Table 2-2. -~ TOTAL AREA AND INVESTMENTS UNDER THE FOREST
FISCAL INCENTIVE PROGRAM, 1967-1972 (ALl States)

i : , : : 4,

. _Area Investment Investement, 1972 values
"Year (ha) CR$ Uss Cr$ . Uss Cr$/ha USS$/ha
: . b= Millions —  — MiILLTONG —

1967 38,388 30.09 10.52 77.33  13.10- 2,014 - 341.2
- 1968 165,051  157.27 43.96 © 325.39 | 55.16 1,971 - 334.2
1969 107,076 117.63 29.03 = 201.50 34.15 1,881 318.9
1970 225,932 365.67 . 80.12 514.13  87.15 2,275  385.7
2971, 267,392  496.57 94.53 583.47 © 98.90 2,182 369.8
1972 . 292,875  693.89 117.62 693.89 117.62 2,369  401.6

‘Total 1,096,714 1,861.12 375.78  2,395.71 406.08 2,184  370.2

‘Source: IBDF, Department of Economics, January 1973.

;Noté: General pricé‘index and Cr$/US$ ratios from Conjuntura Economica,
- Fundacao Getulio Vargas, vol. 27, June 1973, p. 174 and p. 142.

- a point in time when the main goals will have been partially or totally-
 achieved and the forest development program will be irreversibie in
terms of coﬁﬁinuation by other financial meané. Since it is impossible
ﬁto determine tﬁé future rate of reforestation, the pPresent study is
 assuming that the planfation program will éontinue until 1980 at the
f1972 rates of reforestation. |

Forest Plantations

As shown in Table 2-2, 1.09 million hectares have been approved
by IBDF to be planted under the fiscal incentive program. However,

given the size of the program with stands scattered all over southern
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Brazil, the small staff of'foresters controlling the projécts of

‘IBDF, and the absence of planned management in some plantatlons as well
:as the non-implementation of some projects, it is belleved that only |
;80 percent of the total area can be considered as planted and managed for
:regula; production of wood. This 20 percent reduction seems to be quite
irealistic and is based on infcrmation obtained in interviews. In cases
rof both Pinus and Eucalyptus even the various IBDF regiongl representa-
:tlves were unanimous in their agreement that this reduction is necessary

to brlng the wood supply projections to a more realistic level.

Species

Besides Araucaria angustifolia and Acacia spp., the following
main species of Pinus and Eucalyptus account for most of the planta-

tions: P.elliottii, P.taeda, P.caribaea, P.oocarpa, E.saligna,

'E.grandis, E.tereticornis, E.urophylla (also known as E.alba),

E.citriodora, E.propinqua, E.robusta, E.viminalis. Other species

‘being planted under the fiscal incentive program, such as native
:species and fruit trees, are insignificant in terms of area planted
and are not relevant for the purpose of the present study.

Eucalyptus has been planted mostly in the States of‘Sao Péulo,
iMinas Gerais, Rio Grande do Sul, and Espirito Santo with smaller planta-
:tions in the State of Parana.

Pinus has been planted mostly in the States of Sao Paulo, Parana,

__and Santa Catarina, with smaller plantations in the States of Rio Grande




17

do Sul and Minas Gerais.

;a According to the survey carried out througﬂlinterviews and the
;Eollection of available information, the éxisting piantations estab-
;lished after 1955 are given in Table 2-3. ﬁo gignificant planfatioﬁ
??f Pinus existed before 1956. The plantations of Eucalyptus estab-
?1ished earlier than 1956 are excluded Because if they were managed
iﬁith an 18 year rotation, they would already have béen subjected to
:the third and last cut and would be out of production. This theoreti-
:cal assumption will be discussed later. |

Table 2-3. —-- AREA OF EXISTING MAN-MADE FORESTS
BY STATE AND SPECIES, 1956-1972

‘(thousand hectares)

State . , Pinus Eucalyptus ' _Total

Sao Paulo 180 336 _ 516
.Parana 176% 13 - 189
‘Minas Gerais 27 260 : - 286
‘Santa Catarina 97 - 97
‘Rio Grande do Sul ' 30 17 ' 47
‘Espirito Santo - 45 : 45
.Total - 510 671 1,181

 *20,000 ha Araucaria not included
@Source: IBDF, Department of Forest Economics and Regional Offices;
i Instituto Florestal de Sao Paulo

IBDF also reported that projects for 24,000 ha of Eucalyptus

.plantations have been approved for Mato Grosso State.

The yearly area of tree-planting projects approved by IBDF
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under the fiscal incentive program is presented in Table 2-4, by State.

Table 2-4. —- AREA OF PLANTATIONS APPROVED UNDER THE FISCAL INCENTIVE s
PROGRAM BY STATE, SPECIES, AND YEAR 2
. (thousand hectares)

- Year
1967 1968 1969 1970 1971 1972 Total
State/species '
‘Sao Paulo?@
' Pinus 20 23 24 20 - 23 205 130
Eucalyptus 10 22 17 21 54 50% 174
' ' ' - 304
Paranab : w4
~ Pinus - : 4 16 25 38 45%  45% 173
Eucalyptus .7 S5 1 1.4 4% 4% 11.6
- ' s : 184.6
;Wlnas Gerais® i )
Pinus , : =] 1.3 . 1.7 6.7 8 8.7 26.9
Eucalyptus 10 12 24 38 42 54 180
: : 206.9
Santa Catarinad T
' Pinus 5 13 16 18 20 20% 92
RlO Grande do Sul® - x *
Pinus 2.1 4.2 6.5 6.2 4.7 6.3 30
Eucalyptus 1.2 2.3 4.1 4.4 5.0 17
; Acacia 3.8 4.0 7.8
: 54.8
ESplrltO Santof . : _ o
Eucalyptus 1 3 - B 8 10 18 45

#Preliminary figures

' Sources: ZInstituto Florestal de Sao Paulo

: IBDF, Dept. of Forest Economics and Regional Office
CIBDF/Comissao de Zoneamento Economico Florestal
IBDF

€IBDF Regional Office

f1rDF
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Sao Paulo State

' Sao Paulo is the State with the most reliable forestry data.

;A comprehensive study of the Eucalyptus and Pinus plantations was pub¥ ’
j;l:i,s‘hed in 1972(45 describing their spatial distribution, production,
jand congumption of wood. The first experiences in the country regarding
'ﬁan—made forests were obtained in this State, with the introduction

;of Eucalyptus at the beginning of the century and with introduction of
Jsuccessful plantations of Pinus in the late 1950'3. Sao Paulo is

:also the leader in area planted under the fiscal incentive program.
‘Most of the species of Eucalyptus mentioned previously in this.stﬁdy
grow in Sao Paulo. The species of Pinus that haye found an ecological
habitat are P.elliottii and P.taeda (for temperate élimate) and -
P.caribaea and P.oocérga_(for tropical climate).

According to the study made by the Forest Institute of Sao
Paulo(5), by‘the middle of 1972 there were 580,000 ha planted with
.Eucalyptus, plus 378.5 million pine trees. This is equivalent to an
area of 150,000 to 180,000 ha. As far as Eucalyptus is concerned,
fhé productive stage of plantations, especiallylof those establisﬁed
in the.1950's and eariier,.is very controﬁérsial. The plau£ations
 estab1ished before 1956, with a rotation length of 18 years ana under
a coppice silvicultural system, should have been subjected to the
third and last cut. This, however, is not necessarily true since the

last cut could have been delayed. For the purpose of this study, only

(4) M. A. Victor éf”él;,'”Eﬁéiuéaé, Estééié—ﬁzual e-Péféﬁectivas das
Plantagoes Exoticas em Sao Paulo", Instituto Florestal de Sao
Paulo, Boletim no. 1, Sao Paulo, 1972.

(5) ibid.
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 plantations established after 1955 amounting to 336 thousand hectares
are taken into account since it was impossiblerto gather information
;referring to previous plantations aﬁd their productive stage.

| Apart from production of pulp, Eucalyptus has been used for
ﬁany other purposes: charcoal, utility ana fence poles, fuelwoad,
-etc. Only a detailed survey could tell the real.area of productive
pléntationS‘and the end-uses for which they are managed.

Pinus plantations are scattered throughout the State with a -
dense concentration in the southerﬁ region of the-State.- HMany 6féthé‘
plantations located outsid?_this région did not find the proper
ecolqgical cénditions for'regular development; COnsequently they
experience a lower gfowtﬁ rate and must'be carefullyconsidered or d;s—.
counted as far as wood pioduction is concerned. According to a survey
‘carried out by the IBDF regional office(6), by'December of i972 in

the southern region of the State the total area planted with Pinus

(mainly P.elliottii and P.taeda) was 97,000 ha (see Figure 2-1),
with an average growth of 26 steres/ha/year.
Kajiya(7) carried out a forest inventory of 1,400 ha in the

Capao Bonito area and found an average growth of 23.7 m3(33.9 steres),

bark included, in seven year old plantations of P.elliottii. ‘Bark
content accounted for 14.3 percent of the volume of standing trees,
resulting in an average increment of 20.3 m3 (bark excluded) per hectare

_per year.

(6) Delegacia IBDF/SP, unpublished statistics of survey on Pinus
plantations within a radius of 150 km around Capao Bonito and
100 km around Cerqueira Cesar towns. :

(7) Shiguenori Kajiya, Forest inventory of P.elliottii plantations in
Capao Bonito, Instituto de Pesquisas Tecnologicas, unpublished,
1972,
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fMinaé_Gerais State
| Minas Gerais is the State in which thé steel and iron industries
ﬁare located and are consﬁming, besides'coal,.a considerable volumé of
;charcoal, part of which is produced from Eucalyptus.
‘ The area planted with Eucalyptus as of mid-June-1972 has been
?estimated at 270 000 ha(8). For the purposes of this study, u31ng
various sources of information including those prepared by the
:Commission for Economic Forest Zoning(9), the total area under Eucalyp—
iﬁtus plantations as ﬁf December 1972 is estimated at 260,600 ha.';NO'
:information, howéver, Waé'available on the classification df these
‘plantations in regard to'yielﬁ per hectare. It was learned(lﬂ)thatl
’most of the plantatibns-located in thelBélo Hariionte area have very
low growth (15 steres/ha/year) when compared with the East, South,
and South-West part of the State (32 stéres/ha/year).

Pinus was introduced in Minas Gerais in 1967 with a total area '
of 27,000 ha as of December 1972 of which 25,000 ha were located
in the South4Western.part of the State, the'triangulo Mineiro region.
;The species planted are painly tropical pines  (P.oocarpa and P.caribaéa)
with an average growth of 28 steres/ha/year(11),
The spatial distribution of Pinus and Eucalyptus plantatiéns

#in Minas Gerais is shown in Figure 2-2.

Parana and Santa Catarina States

These States, anludlng the Northern part of R10 Grande do Sul

- (8) V. A. Matt, '"Analysis of Timber Supply: Minas Gerais, Brazil", Stud
PpLY: y
presented as Ph.D. Dissertation in the SUNY College of Environmental
Science and Forestry, Syracuse, iWew York, July 1973.

(9) A. G. Bastos, data on forest plantations in Minas Gerais, IBDF/Comissao

de Zoneamento Economico Florestal, 1973, mimmiogr.

(10)Cia Florestal Santa Barbara (Belgo Mineira), unpublished data on
clear-cutting of 35,000 ha of Eucalyptus plantations.

(11)L Golfari, personal communication (Belo Horizonte, 1973)
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 State, are the native region of Parana pine. This native pine
has been exploited for sawmilling-and pulping at a high rate without
ﬁcontrol; and the reserves are expected to vanish in the present decade 7-
fif the actual rate of cutting continues. At present, IBDF is
:carrying out a forest inventory in order to locate and evaluate the
 remaining reserves.

As of December 1972 an area of 20,000 ha was planted with Parana

pine in Parana State, while P.elliottii and P.taeda accounted for

.176,000 ha, and Eucalyptus for 13,000 ha(12). Aimost all these
?lantations were gstablished under the fiscal incentive program. .In-
Santa Catarina State the Pinus plantations accounted for 97,000 ha.
In 1970 it was reported that 12,000 ha had been planted with Eucalyptus
in Lauro Muller in the South-Eastern part of the State, to produce
pitprops(13).

The spatial distribution of Pinus and Eucalyptus plantations

in Parana State is shown in Figure 2-3.

.Rio Grande do_Sul Stéfe

The tree-planting projects under the fiscal incentive progrém, up

to December of 1972, have resulted in 30,000 ha with Pinus, 17,000 ha
‘ﬁith Eucalyptus and 10,000 ha with Acacia. The location and spatial
Tdistribution of plantations are shown in Figure 2-4. iowever, this
map does not include all the plantations existing in the State. The

existence of 40,000 ha of Eucalyptus and 45,000 ha of Acac1a plantatlons,

”(12) IBDF/PR (Equlpe de Anallse) Forest plantatlons in the State of
Parana, mimmiogr., 1973.

(13) IBDF, '"Zoneamento Economico Florestal de Santa Catarina", 1970,
pll '
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nart of which must have been subjected to cuts during the last three
years, was reported as of December 1970(14). Only a more detailed
;survey could reveal the exact area and location of all the plantations
:éxisting in the State,
| Acacia isiplanted to produce tannin from the bark. The wood is
?%eing used somewhat by pulpﬁills and particleboard mills, but is
'Being'used largely as fuelwood. More details for this specieé are
;éiven in Chapter IV.

Average growth rate for the recent plantations of Eucalyﬁtus is
130 steres/ha/year;_Pinus, 25 steres/ha/year, with lower growth rates
(18 steres/ha/year) in the plantations located in the sandy soils along
the coast (15) Acacia can produce 170 steres of debarked wood per

hectare in seven years rotation. (16).

Pulp and Paper Industry

The pulp and paper industry has been in dynamic expansion,

_especially since 1965. The improvements of‘techniquas for pu;ﬁing
?utalyptus, the avéilability of raw material, the growth of the market,
ﬁénd the possibilities of e#ports have been chénging the structure of
;the industry.
- The location of existing pulpmills and new projects is presented
;in Figure 2-5.

| R

(14) IBDF, “Zoneamento Economlco Florestal do Estado do Rio Grando do
Sul” Curitiba, 1971.

(15) L. Golfari, op.cit.

' (16) IBDF, op.cit., p. 72.
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The new mills are planned with considerations for economies of

25cale. The changes in concentration from 1967 to 1972 are 1llustrated

1n Flgure 2-6. However, the concentration is still in the process of

gchanglng since three large mill projects are still under way.

In the early 1950'3 Parana pine, a softwood was the main raw

materlal But this raw material is becoming scarce while plantations

of Eucalyptus are becomlng avallable as a source of pulpwood While
the production of pulp in 1950 was practically 100 percent long flber

‘pulp, in 1972 short fiber chemical and seml—chemical-pulp accounted for

65 percent of the total pulp production,.with_Eucalyptus as the main raw

material.

Today domestic, pulp production is more than eleven times the

1950 production. At that time imports of pulp were almost three

‘times the domestic production; presently the pulp trade is aiming

toward a situation of net exports.

The time series data of production, imports, and exports, as

:ﬁell as the fiber length of pulp produced and consumed in the country

‘are shown in Table 2-5.

Using data published by a Pulp and Paper Association (APFPC)*

‘it was possible to prepare Table 2-6, showing the main fibrous raw

¥ ﬁmaterials and processes used in the pulp production during 1971.
! . '. "

i

In the same Table, it is shown that in 1971, woodpulp accounted for

92,2 percent of total production.

%APFPC - Asscciaégﬁ Paulista de Fabricantes de Papel e Celulose
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Unfortunately, the statistics of APFPC for groundwood do not

‘account for all producers, and the figures on the product (see

“the figures represent estimated consumption.

?Table 2-5) were taken from FAO Yearbook of Forest Products(l7), where

- Regarding the import/export figures, most of the imports consist

:of long fiber pulp with the exception of the two last years when
‘bleached short fiber pulp was also imported. In 1972 one single

:pulpmill in the State of Rio Grande do Sul exported 116,892 tons of

“unbleached short fiber pulp to Norway-with a FOB value of US $9,965;154.00,
.equivalent to an average FOB price of US $85.00/ton against an average

" FOB price of US $74.00/tog;for the 6,447 tons of groundwood, and against

an average FOB price ranging from US $155 to US $193/ton for the other

Expansion Plans of Pulp Production

Fourteen mills have reported plans for expansion throughout

-1978. In this period six new mills are expected to come on stream.

.Table 2-7 contains the list of the expansion plans and new projects

known as of July, 1973, with observations on the process, fiber raw

.material to be used, and State of location.

The additional capacity up to 1978 is summarized in Table 2-8.

'The projected total installed capacity is presented in Table 2-9.

It appears that within the twelve year periocd of this study

additional large pulpmllls can be established, one in the Trlangulo

(l?) FAO/UN Yearbook of Forest Products, Rome, Italy, 1972

(18) Carteira de Comercio Exterior, "Exportagao Efetiva - Jan./Dec.

1972", Banco do Brasil SA, Rio de Janeiro, 1973, mimeogr.

fS,SOb tons of unbleaéhed_chemical pulp exported in the same year(18).



it

GG

T N

33

Tablé 2-6. -— CHEMICAL AND SEMI-CHEMICAL PULP PRODUCTION
AND FIBROUS RAW MATERIALS USED - 1971

(Thousand metric tons) :

i!
l.

;Raw material ) pulp ‘
Ho ! sulphate sulphite semi- total  percent
" _chemical '
‘Softwood 191.8 74.9 7.4 274.1 38.0
:'Eucalyptus 294.,5 19.5 - 65.0 379.0 52.5
(Acacia ‘& other
i broadleaves o | - 543 + 11 4 1.6
| =
. sub-total - 664.5 92.2
fBagasse - - 38.8 38.8 5.4
. Bamboo - - 6.1 6.1 0.8
. Linter 0.2 ¢ - 2.0 2:2 0.3
+Sisal & straw 3.8 - 5.6 9.4 1.3
sub-total C . 56.5 7.8

Clmotal L 496.4 - 94,4 130.2 ©721.0 - 100.0

‘Source: APFPC, "Estatistica de Produgao/Papel e Celulose 1971",
ﬁ : Sao Paulo, 1972 :

‘Mineiro area in Minas Gerais State to utilize Eucalyptus or Pinus, the

%other in Mato Grosso State where some 24,000 ha of tree-planting

ﬁprojects of Eucalyptus were reported as approved by IBDF. These
ﬁplantations apparently are located too far away from the present
}pulpwood markets and the forest investments are being made with the

Vpurpose of attracting investments for pulpmill construction. It must

o
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also be considered that the 35,000 ha of Gmelina arborea planted. in

 fhe Amazon regioﬁ along the Jéri river, will mosf likely be utilized
:in pulp productioﬁ. B3esides the néw pulpmill project under way in
Eﬁinas; Gerais State,‘Companhia Vale do Rio Doce negotiations with a.
;Japanese éonsortium on exports of Eucalyptus wood—chips-may résult,
?instead of wood-chips exports, in one more pulpmill to be located in
,Espirito Santo State where Eucalyptus planted by this company will
‘amount to 21,000 ha by the end of 1973. |

Table 2-8. -- INCREASE IN CHEMICAL AND SEMI-CHEMICAL PULP CAPACITY:

1973-1978

(Daily metric tons) (Known as of July 1973)
: long fiber short fiber _
year _ bleached unbleached bleached unbleached total
1973 - - 50 170 - 580 800
1974 - - 160 650 - 810
1975 - 200 380 —_ 580
1976 - 240 : 275 - 515
1977 ' - 1000 1675 - 2675
1978 - - 150 - 150
" Thousand metric tons (340 days/year basis)
1973 - 17 58 197 , 271
1974 - 54 221 - 275
‘1975 - 68 129 - 197
1976 - 81 93 - 174
1977 = 340 569 - 909

11978 - - . 51 - - 5L,

i:

‘Source: Leone, Consultoria e Planejamento
APFPC - Associacao Paulista de Fabricantes de Celulose e Papel
BNDE - Banco Nacional de Desenvolvimento Economicq

P S ST SR e
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Table 2-9. —- PROJECTED INSTALLED CAPACITY FOR CHEMICAL
~ AND SEMI-CHEMICAL PULP: 1973-1978

(Thousand metric tons) _ ‘
i Long fiber Short fiber ~ Long Short
iYear' bleached:unbleached bleached unbleached fiber fiber TOTAL

1972 48.9 259.7 346.7 242.9 308.6 589.6 - 898.2
- Projections _ CI

1973 49 276 404 440 325 844 1169
1974 49 - 330 625 440 379 1065 - 1444
01975 49 398 . 754 440 447 1194 1641
1976 49 479 847 440 528 1287 1815
11977 49 819 1416 440 868 = 1856 -« 2724
11978 49 819 . 1467 440 - 868 1907 2775

-Source: Tables 2-5 and 2-8

'TheAdomestic production of paper iﬁ 1950 was 253,100 tons and
the total consumption was 321,500 tons for a consumption per capita of
6.2 kilos per year. In 1972 the production was 1,446,000 tons and the
;apparent consumption was 1,700,200 tons, for a consumption per capita
gbf 17.2 kilos per year. |
: Brazil is still imporfing paper, mostly newsﬁrinf but other
;papers also, due to the rapid 1ncrease in consumptlon that has not
€been captured by domestic production. The time series data on paper_
:production imports, exports, total and per capita consumptlon as

well as the individual consumption of the four types of paper (Prlntlng
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J& Writing; Newsprint; Packaging & Cardbpar& & Papérboard; agd
- Industrial & Others) are shown in Table 2-10. It is iﬁteteéfing to
:observe the increase in consuﬁption that, frém‘a negative growth_in
E11965,‘ has passed to very high rafes of growth in the last seven yeérs,
 exceptipg-l969. |

As for the expansion ﬁlans of paper production, man& papermills ,
iare increasing their production. Excluding one SOOt/d pulpmili already-
~in obération and two other projects (750t/d and 1000t/d) oriented to
:exports of pulp, most of the pulpmills are integrated with paper%pro—
Jduction. Their increase in pulp ﬁroduction will be. followed by ;h
increase in paper productidn. | | |

" A specific sﬁryey-has not been carried out on paper production

_expansion plans becéuéé‘such programs are not prepared more.than a couple
of years in advance of the start-up date of thé additional machine.
desides, such plans change in this time span for different grades of
.paper and results would no£ ge precise eveﬂ as projections.

However, it is important to note that as new economic size paper-
mills come on stream, many of the 135 mills in operation in 1971 (19)
will find it difficult to compete with larger mills that can produce the
- same product at lower costs. This implies that some small papermills,
especially those depending on market pulp, will close down or be bought

out.

(19) M. L. Pilar et al. (Working Group no. 6), "Estatistica da
Produgao/Papel e Celulose 1971", Associagao Paulista de Fabricantes
de Papel e Celulose, Sao Paulo, 1972.
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- CHAPTER III

j, » FORECASTS
| ‘Because of the rapid growth in consumption'bf paper, appraisals
;of future trends are a continuous need of bu31nessmen concerned with
‘expan51on plans for production. Appraisals of future trends should
“also be a continuous need of Government administrators concerned with
fhe availability and adequate alloaation of resourcea.

?rojectiona of future trends can be obtained through different
aforecasting models, as discussed below.

1

Models for Projection of Paper Consamption

There are numefdas variations of models and ways for projecting
long-run trends in consamption. dowaver, they can be‘groupedlinto
‘four types: the input-output model, the multiequation model, the
‘regression model, and the graphic model(l). In the particular case of
-Brazil, ﬁhe first two models cannot be used due to the shortagé qf‘
-statistical data. The graphic and fegression aodels are appropriate
models for projecting future consumption of papar because taey can be
iadjusted to the characteristics of the economy (historical data).
gHowever, the graphic model is largely dependent on therexperienae of
{the person who does the extrapolation, so it is preferred for making
short-run projections. Therefore, the regression model seems to be

the most appropriate model for projecting future Brazilian consunmption

(l) D. Hair, "Use of Regression Equations for Pro;actlno Trends in
Demand for Paper and Board", US Forest Service, Forest Resources
no. 18, Washington, D.C., 1967, p.2.

S —
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of paper. The regression model also has the advantage of being rela-

:tively easy to manage.

According to D. Hair(2), for several decades the regression model

‘has been almost universally used for projecting long-run trends in

demand for paper-and board.

The quality of the results obtained from the regression model

'depends upon the independent variables used, their functional rela-

- ti0nship with the dependent variable (paper consumption in this case).

The validity of such projections rests in part upon the assumption

‘that the relationship in the base period will continue througﬁ the

projection period. .

The Selected Model

Stepwise regression and multiple regression were used in this

study. Stepwise regression was used since the computing process

eliminates those variables whose explanation of the dependent variable

;is‘not significant. Exzcluding newsprint, the other three types of

'papers (erting & Printing; Packaging & Cardboard & Paperboard; and

_Industrial'& Others) showed very high coefficients of determination

‘and correlation, with a significant "F" test. Such statistical measures

~made it possible to carry out the projections.

The model used for the projections is as follows:

Y = £[X1,X2,X3,%4]

(2) Hair, op. c1t., p. 6
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Variables
The dependent variables in this model are total paper consumption
“and/or per capita paper consumption for:

- all papers

5 - printing & writing papers

i . — newsprint

it ~ packaging paper & cardboard & paperboard
2 — industrial papers & others

The independent variables are:

X1 - population
i X2 - index of real production (GDP)
v X3 - index of per capita real production (per caplta GDP)
% - X4 - index of 1ndustr1al production

|

It might be asked why X3 is used when X1 and X2 are already
‘included in the model. _ihe variable Xs'was used because it proved in
Vsome cases to explaiéjéhe dependent.variableé better thaﬁ the other two
;combined. The regression equations were built on'time'series data
ffrom 1950 to 1971/72. Excluding population, the other three variables
?(economic measures) were used in the form of indexes representing real -
ivalue (i.e., deflated value).

; The various sets of equations prepared fﬁr this study are shown

_in Table 3-1.

fFunctional Relationship Between Chosen Variables
f | <
{ The independent variable is a major determinant of the projected

values for a dependent variable. Two criteria are observed in choosing

" independent variables:
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1.7 The closeness of the historical functional relafionships
between the independent and dependent variables.

2. The availability of long-run estimates or projections of
Rfuturé values of the independent variables.

The second criterion, in this case, can be satisfied using ther
iGovernment economic policy for the present decade, from which future
values can be anticipated. |

The first criterion can be satisfied in different ways, especially
(a) correlation and determination coefficientsrfor a significant "F"
-test; (b) the graphical relationship of dependent and independent
variables; (c¢) income elaé}icity of demand.

The statistical correlation and determination co?fficients,
‘besides other statistical measures, are shown for all equations in
Table 3-1.
| The.gfaphical relationships between dependent and independent
variables are shown in Figure 3-1. As can be observed the weakest

‘relationship (as expressed by RZ

values) is that between newsprint

~and the independent variables. This is due to the high imports of news-
print in the 1950's having subsidized exchange rates, with the result
fthat newsprint was diverted to end uses other than the printing of
-newspapers. After the control of such imports, consumption of newsprint

decreased but since the mid-sixties has again been rising steadily with

the development of its own market.




Figure 3.1, PAPER CONSUMPTION IN RELATION TO ECONOMIC VARIABLES

(BRAZIL, DATA: 1950-1970/71)
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As a visual aid, the histograms in Figure 3-2 have also been
'deveIOped. Here, economic growth and increase in papér consumption
;are plotted together. The histogréms in Figure 3-2 show that the
flncrease in one varlable is not automatically followed by an increase
:1n the other. On the average, however, they do rise together, w1th
fpaper consumption rising faster than the economy (charts 1 and 2 of
Flgure 3-2), but rising slower than overall industrial productlon

(chart 3 of Figure 3-2).

The income elasticity of demand for total and per capita consump-~

tion of ‘paper is shown in Table 3-2.

Table 3-2. -- ELASTICITY OF INCGME WITH RESPECT
TO PAPER CONSUMPTION

total paper consumption per capita paper consumption

. and total GDP and pexr capita GDP
period Ag/q Adq/q

! Acpp/cop _ OpcGDP /pcGDP
AR e a 1750

1 1955-60 1.03 ' 1.00

31965-70 1.50 1.80

£1970-72 1.22 : ' 1.28

$1968-72 1.7 A 1.27

"rNote: AQ and Aq - change in quantity (total and per capita
paper consumption); AGDP and ApcGDP — change in GDP
(total and per capita).

e e e e e i e e e L —— —————
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Except fér the period of 1960-65, when‘the country was iﬁ a étatef
of great political change, the indexes of elasticity of income with
Arespedt to paper consumption show that a unit increase in incbme. ' .
'corfésponds to more than a unit increase in consumptionlof paper. VFﬁom

this historical analysis we can assume that a similay relationship will
 ho1d during the next twelve years; i.e., consumpfion of paper rising
at a faster rate than the economy as a whole. From analyses of paper
consumption in other countries(3), nistory shows that a 'saturation'
levél of paper consumption in Brazil is far from being reached, .and thaf
the ﬁérket for paper will continue to expand aloné with expansiéﬁ of

the economy.

Assumptions

Any study of future trends, such as this forecast, has the
disadvantage of dealing with an unknown future. _An important factor in
forecasting is the availability and accuracy of future values of the
:independent variables. These values can only be derived from projectionms.
They also include assumptions and their accuracy depends upon the clarity
of the forecaster's vision of the future.

This study was carried out using the goals ;nd-econOmic policy
established by the Government for the 1970's. An assumption is made
that these goals wili be achieved. The economic policy of the Govern-
ment is to assure that the economy grows by eight to ten percent.per

_year. The main goal is to double average per caplta 1nc0me in the

(3) FAO/UN "Jorld Demand For Paper to 1975", Rome, Italy, 1960
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period from 1969 to 1980(4). The achievement of these goals depends
on the economic drive of a Government that hag proven during the last
five years to be capable of reaching such goals.. As a matter of fact,
the growth obtained in the last five year period has been Higher than
ehe established goal (see Table 2-1). TFor the purpose of this study
it has been assumed that the economy will reach the average growth of
nine percent per year, while the industry will grow at a rate of eleven
percent per year. It is also assumed that this growth will continue
through 1985. For the sake of comparison an alternative hypothesis
‘has been assumed, i.e., economic growth of seven percent per year.
This is an attempt to proﬁide more realistic forecasts in the event
of possible'decreaseein‘the anticipated growth rate. Also, a range
will thus be obtalned in the projections of paper consumptlon.

From these established overall goals it has been possible to
project the indexes of future values of GDP, per capita GDP, and
industrial production, These projections are shown in Table 3-3.

Population is another of the independent variables. Projections
to 1980 are available(5). The projections 1980-85 have been eroduced
Ifor a population growth of é.7 percent per year, based on analysis of
‘Figure 3-3; it is assumed that birth rate and death rate will decrease
in the next decade in the same proportion as in the last decade.
Therefore, population growth rate will decrease by as much as it did

in the last decade.

(4) Brasii, Slntese Metas e Bases para Agao do Governo" , September
1970, pp. 19-20.

(5) J. L. Madeira and C. C. Simoes, "Estimativas da populacao urbana
e rural, segundo unidades da Federacao, de 1960/1980 POT uma nova
metodologia', IBGE, Boletim Demografico CBED, vol. 2, no. 4, 1972.
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Table 3-3, --POPULATION AND ECONOMIC GROWTH: PROJECTIONS 1973-1985

— r - —
— —————

!

N

Year Population? ‘ Indexes(1949=100)
(millions) GDP Per capita GDP Ind, production
9% 7% 6,27 4,2% 11% 9%

(cvevesvesesssshypotheses of economic growth.eeesessess)

1972 98,85 452.7 ' 234,0 6475

Projections
1973 ’ 101,70 493,4 484.,3 248,5° 243,8 718.7 705,7
1974 104,64 537.8 518,2 262,9 254,0 797.7 769,2
1975 107,66 586.2 554.5 280,2 264,7 885,5 . 838,5
1976 110,76 639.0C 593.3 297.6 275.8 - 982,9 913.9
1977 113,96 696,5 634,9 316,1 287 .4 1091,0 996,2
1978 117,25 759,2 679,3 335.7 ©299,5 1211,0  1085,9
1979 120,63 827 ;5 726:9 356.5 312,0 1344,3  1183,6
1980 124,11 902,0 777,8 378,6 325.2 1492,1  1290,1
1981 127.46% 983,2 832,2 402,4% 339,1* 1656,3 1406,3
1982  130,90% 1071,7 890.5 427,7% 353,7% 1838.,5 1532,8
1983 134,43% 1168,1 952,8 © 454,7% 368,9% 2040,7 1670,8
1984  138.06*% 1273,2 1019,5 483, 4% 384,8% - 2265,2 1821,1
1985  141,79*% 1387,8 1090,9 513,8% 401,3% 2514,4  1985,1

*Assuming a population growth of 2,7 percent per year,

Sources: #Instituto Brasileiro de Estatistica (IBGE), "Estimativas da
populagao urbana e rural, segundo as Unidades da Federagao,
de 1960/1980 por uma nova metodologia", by J,Lyra Madeira
and C,C,.Simoes, Boletin Demografico CBED, wvol,2, no.4,
April/June 1972, Rio de Janeiro, 1972
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An important activity that is expected to have a.positive
effect on future paper consumption is the education program being
carried out in the country. Recent informatioﬁ indicates that
illiteracy is decreasing rapidly and that the Govermment target is to
‘achigve 90 percent literacy by 1980(6). To some extent degree of
literacy is also associated with income level. . Should, however,
literacy rise faster (or slower) than income, its effect on paper

consumption will not be taken into account in the model.

Projections of Paper Consumption: 1973-1985

3ased on the assumppions stated above and using stepwise re-
gression equations, gonsumption for the various types of paper has been
projected (forecastedj f0r the period from 1973 to 1985. Two leveis
of projections have béen worked out, one for an economic growth of nine
percent per year, and one for an economic growth of seven percent per
year. The results are presented in Tables 3-4 and 3-5 respectively.

As the reader will noticé, for both leﬁels of projections and
for each type of paper an upper (H) and a lower (L) limit have been

forecasted from the results of the different equations. Therefore, the

results represent a range of projections that seems to be more realistic

than a single extrapolation of each model. All the projections are
shown graphically in Figures 3-4 to 3-9 where the reader can more
easily observe the development of future trends and their relationship

with past trends, as well as observe the range between upper and lower

l o s . & e s oee
(6) Brazilian Consulate General, Brazilian Bulletin, vol. 27, no. 548,
Jan. 1973, New York, p. 6.
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limits of projections for each hyﬁothesis of economic growth.

However, projections of future trends for pPaper consumption were

.:anrintermediate step in this study, carried out to forecast future

. consumption of pulp and, finally, pulpwood. To accomplish the final

“objective it was necessary to select the future level of paper con-

. sumption that would be used as a basis for the forecast of pulp con-

sumption. This selection was done using the following analysis of the

‘:obtained forecasts: the range of projections calculated at the level

- of seven percent economic growth are assumed to be too conservative

“and do not fit into the actual economic planning of the country. On

the other hand, the upper limit of projections calculated at the level

~of nine percent ecqﬁomic growth is assumed to be too optimistic.

leonsequently, the lower limit of projections at the level of nine

, Percent economic growth seems to represent. a realistic (and conserva-—

:tive) estimate of future trends of paper consumption. The reader will

observe that this limit has been drawn in Figures 3.4 to 3.9 as a

f‘continuous line,

These selected pProjections that have been the basis for the fore-
cast of future consumption of pulp are summarized in Table 3-§6.

The projections shown in Table 3-6 have been expressed

‘' graphically in Figures 3.10 and 3.11 in order to illustrate the

composition ox the "structure' of the forecasted market for the

~different types of paper.
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Table 3-b. -- FUTURE PAPER CONSUMPTION: 1973-1985

(Thousand metric tons)

Writing Packaging Industrial

Year & Newsprint & Cardboard & TOTAL
. Pfin;ing , _& Paperboardr Others (sum)
1973 433 299 978 140 1850
1974 487 _ 319 1092 157 . 2055
1975 547 - 341 1219 174 2281
1976 614 365 1360 194 2533
1977 689 392 1517 215 2813
11978 773 413 1592 238 3115
11979 867 435 1886 263 13451
11980 972 456 2101 290 3819
1981 1088 479 2339 320 4226
1982 1216 ' 502 2601 352 4671
1983 1359 525 12892 388 5164
1984 1518 - 548 3213 426 5705
1985 1694 570 3567 467 6298

A

Future Production of Wood from Plantations

"Long-term forecasts or projections of supply might be made in
order to understand any one of a whole array of different sort of
economic problems. For example, the supply of standing timber
might be forecasted for an area for dates in the future in order
to determine whether or not additional land area should be used
for timber growing.... The phrase 'long-term forecasting'
embraces a good many types of problems. For each of these
several types, the time horizon to be used, the selection of
essential variables for study, and even the methodology may
be different, depending on what is appropriate for the particu-
lar problem at hand'" (7).
"...much greater difficulties arise when trying to forecast
production (of wood) from privately owned woodlands because
r»mah‘_"H___mm__“Wﬁ__pwnﬁxs‘méy_héyg‘yid@lzmﬂiifezuzggmehisgziygﬁ_aﬂdmEh?mﬁgiliﬂg“ﬁ___wgééuéﬁ__
' (7) H. J. Vaux, "Long Term Supply Forecasts', In Forecasting in Forestry and
Economy, pp. 28-34, Folia Forestalia 101, Institutum Forestale
Finniae, delsinki, 1971. ;
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on individual estates may vary drastically from year to year

for very good reasons connected with changes in their personal

circumstances" (8). ' . :

The citations -above emphasize the situation faced by this wood
'supply study.. First, long-term forecasting is necessary in order to
determine whether or not the present reforestation program is large

'enough to meet the demands for wood as raw material. Second, long-

term forecasting embraces many types of problems, as explained by

;Hummel and Davidson. For plantation of Eucalyptus, that was introduced

in Brazil in the 1920's, a tradition of silvicultural practice exists.
Un the other hand, not much is known about Pinus plantations, which
were started in the late 1950's. Furthermore, the scope of this study
is wide and it is practically impossible, in a simple mddel of fore—
casting, to put togétﬁer the various and different objectives of ali
the forest plantations owners in order to project future production of
wood. However, through the survey for this study it was possible to
assess the present growing stock in terms of area, species, age of
‘plantations, and rate of growth.

- These variables were essential f&r forecasting wood production.
‘However, this projection is no more thaﬁ a simple simulation, in which
all woodland owners' interests are put together in terms of one common
forest management regime.

This study would be considerably improved if the forest stands

were delimited in homogeneous areas regarding species, growth rates,

(8) F. c. ﬁummel, and J. L. Davidson, "The Planning and Development of
Market for Man-made Forests", VII World Forestry Congress,
Buenos Aires, Argentina, 1972, p. 14.
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and planned end uses for the wood under production. Information on
cull and mortality of plantations would alsﬁ improve the qualityrof -
the study. But a survey at such a level of detail cannot be'carried
- out by simple means of a survey and in a short period of time.
Besides being a simple simulation, this forecast is expected to
represent the physical sitﬁétion regarding wood supply. . Furthermore,
this approach is essential to IBDF, so they might better assess the
trends of future supply and demand of wood and, in this case,-of pulp-
wood so as to satisfy more completely the needs of pulp and paper in
the economy. |
The effort in this study is also justified since the official
forest policy is di;eqted towards planted forests as the main source

of pulpwood so as to save the remaining resources of Parana pine.

Pinus

Industrial plantations of Pinus were started in Brazil one
decade ago. Therefore the country does not yet have experience over
entire rotations of wood production with these species._ However,
many experiments are being obsefved and the first thinnings are al-
ready being used in pulp and particleboard production, and, on an
experimental scale, in lumber production.

Great expectations exist that this softwood will serve as a

substitute for Parana pine in long fiber pulp production. It is

therefore important to take a closer look at what can be expected from
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this new resource being created.

In order to better understand this new resource it is worth-
while to mention the. way Pinus plantatioﬁs are formed in Brazil.
 Instead of natural regeneration or direct seeding, the seedlings are
;planted systematically, either manually or mechanically. This
_fesults in a fairly homogenéoué number of trees per hectare, ranging
from 1,800 go 2,500 or an average of 2,000 trees per hectare. In
general the soil requires extensive preparation and the stands are
submitted to weed cleaning during the first two years in order to
alleviate space competitiop; In a recent study(9) it has been esti-
mated, based on height mgasurements, that the plantations‘have an
average yield per heFtare ranging from 16 to 34 steres/ha/year.
However, as the forééé.plantation program proceeds, special attention
is being given to the ecological suitability of fhe species, which
has improved considerably the yields per hectare. The low yield per
hectare of 16 steres is due especially to the plantations created
during the early stages of the program when species were planted
outside regions of proper ecological conditions.

In the study mentioned above it is estimated that for a
rotation length of 35 years in most plantations,_an average yield per
hectare of 22 steres Per year can be expected. However, rotation length
Vwill depend upon the culmination of the annual growth in volume, as

well as on the planned uses for the wood. According to Koch(10),

(9) L. Golfari, "Conifers Suitable for Reforestation in the States of
Parana, Santa Catarina, and Rio Grande do Sul", FAO/UN, Rome, 1970,
p. 38.

(10) p. Koch, Utilization of the Southern Pines, USDA Forest Service,
Agriculture Handbook no. 420, Washington, D.C., 1972, p. 29.
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Pinus elliottii on its best sites in the USA has annual growth (in
==0Uus elliottii

volume) culminating at about 20 years of age, and falling off gradually
thereafter. Nevertheless, comparisons of yields in Brazil and USA
are questionable because the best yield per hectare in the Usa
 corpesponds to a low one in Brazil. Only after a full cycle of
large plantations can comparisons be made and evaluated

In order to carry out the present study it was necessary to use
-a& simulation of a regime of thinnings for a rotation length of 25

years. This simulation ig based on figures estimated and published

" by the Forest Institute of Sao Paulo(ll). The figures are shown in

Table 3~7. These figures cqﬁﬁare favorably with the general thinking

regarding silvicultural:management of Pinus plantationg throughout
Southern States of Brazil. . Besides, the figures are based on an

‘average growth of 23 steres/ha/year that, as explained by the authors,

they can be extended to the other States siﬁce plantations, outside

Sao Paulo, tend to have an overall average growth of approximately

25 steres/ha/year(12). 1t is also preferable to work with low

estimates, as they provide a margin of security in terms of forecasts,
Table 3-7 represents "potential yield. Tt is based on basal

area and volumetric growth assuming the application of a thinning

—_— o - s g ——— e -

(11) M. A, Vlctor et al. Evolugao Estaglo Atual e Perspectlvas das
Florestas Exotlcas em Sao Paulo", Instituto Florestal de Sao Paulo,
Boletin no. Ly 1972, B, 2¥.

12) 1, Golfari, Personal Communication, (Belo Horizonte, 1973).

\
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Table 3-7, -~ YIELD PER HECTARE - PINUS

age pulpwood sawlogs

thinning (years) (steres, debarked) (m3, debarked)
First 7 . 51 o, -
" Second 11 : 60 ‘ -
Third 15 58 5
Fourth 20 76 19

Final cut 25 108 5 76

Source: Instituto Florestal de Sao Paulo, Boletin no. 1, 1972,

for a yield of 23 steres/ha/year, volume with bark or

20 steres/ha/year bark excluded; bark content = 15 percent
treatment that does not gesult in a loss of increment of growth. After
the second thinning;ifhe-figures are projéctioﬁs carefully elaborated
in order to best represént expected future production, To a certain
extent the figures in Table 3-7 represent mandatory cuttings (or
thinnings) if wood production is to be maximized in such dense
plantations, Other tentative projections have been made(13) in order
to estimate the potential yield from piantations, but they are based
on higher yield per hectare, It is for this reason that Table 7
Yepresents a more reliable basis for forecasting;

The area estimated as planted with Pinus, by State, is given

in Table 3-8, Ffom 1967 on,.the figures represent mainly the area of

tre9élanting projects approved by IBDF, It is also assumed in Table 3-8

. that Pinus plantations will continue _to be developed up to 1980 at
(13) IBDF, "Zoneamento Economico Florestal do Estado de Santa Catarina"',
1970 pp, 33-36; and '"Zoneamento Econmomico Florestal do Estado
do Rio Grande do Sul", 1971, pp. 66-72,
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1972 rates,

Table 3-8, —- PINUS PLANTATIONS

(Thousand hectares)

States - Special region
year Sao Parana Santa Rio Minas ' South
: Paulo Catarina Grande Gerais TOTAL of Sao
do Sul Paulo

- (a) (b) (c) (d) tE) ()
1960 2 - s, = = 2' 06
1961 3 .4 L - - 3-4 1.5
1962 4 .1 - - = 4.1 2|8
1963 13 |2 -3 - S ] 13;5 1.7
1965 8 1,6 . 1.3 - . 10,7 1.3
1966 6 .7 2| e - 8.? 198
1967 20 by | A 2,1 05 31.6 8.4
1969 24 25 - 16, - 6,5 1.7 73,2 23.8
1970 20 38. 18, 6,2 6,7 88,9 11.3
1971 23 45, 20, 4,7 8,0 100,7 13,7
1972 20 45, 20, 6.3 8.7 100, 15,
to 1972 180 176,6 97.2 30,0 26,9 510,7 97.2

Projections
1973 20, 45, 20, 6. 10, 100, 15,
1980 20, 45, 20, 6, 10, 100, 15,
Sources: (a) Instituto Florestal de Sao Paulo; (b) IBDF Parano regional
office, 20,000 ha of Araucaria excluded; (c) and (d) IBDF;
(f) IBDF/Comissao de Zoneamento Economico Florestal;

(g) IBDF regional office survey around Capao Bonito and
Cerqueira Cesar,

In the simulation, by associating the thinning regime of Table 3-7




66

and the areas from Table 3-8, it was possible to derive the forecasts

or projections of pulpwood physical supply that is shown in Table 3~9,

~The figures represent the volume of pulpwood (or wood) that is expected
" to be available for industrial uses on a yearly basis, As stated

'earlier, only 80 percent of the area was considered for the calcula-

tion of pulpwood production, in order to compensate for tree-planting

projects not implemented,

Table 3-9, -- PULPWOOD PRODUCTION -~ PINUS:_ 1974-1985

(million steres, debarked wood)

States ‘ Special region

year Sao Parana Santa Ric Minas South
Paulo " Catarina Grande Gerais TOTAL of Sao -
: o do Sul Paulo
1974 1,4% 17 22 »09 .02 1,94 <50
1975 1,70 .69 .61 A7 .05 Ba? .79
1976 1,50 1,10 072 .27 .07 3.66 1,30
1977 1,29 1,59 .83 +25 27 4,23 .80
19798 . 2,50 2,04 1,07 29 .35 6,25 1,23
1979 2. 57 2,64 1,51 .45 241 7.58 1,59
1980 2,46 3,10 1.64 .56 W49 8.25 2,19
1981 2,24 372 1:77 - 54 a3 9,00 1,57
1982 3,09 4,19 2,01 «57 82 10,68 2,17
1983 3,63 4,75 2,40 o 74 .88 12,40 2,46
1984 3,74 5,20 2,62 ,83 v 37 13,36 3,01
1985 3,36 5,84 2,69 .82 1,20 13,91 2,36

Note: For further information on the method of calculation and results,
see Tables A-1 to A-7 in Appendix A,

For the forecast of pulpwood production it was possiblertgr_“"_m
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separate the pulpwood coming from treéslto Be cut before reaching eleven
years to age, This pulpwood was called juvenile ('immature') wood due
ito its shorter fiBers and lower specific gravity(14), Juvenile wood has
f? 1oﬁer pulp yield, This study does not go further into the détails in
chis respect, but an evaluation of thervoldme'of juvenile wood can
Eberfound in Tables A-1 to A-7 in Appendix A,

The same plaﬁtations of Pinus will produge material, after 14
-years of age, with large enough diameters to be used in conventional
*sawmills. The volume of wood for this purpose is not includea in
Table 3-9, For the reader's information, volume of harvestable saw-

logs is shown in Table 3-10, These projections were obtained in a

‘way similar to the pulpwood projections, based on Tables 3-7 ahd 3-8.

o e i i sl A

The total prospective harvestable wood volume (pulpwood and saw-
logs) would be obtained by adding figures of Tables 3-9 and 3-10.

The volume of sawlogs in Table 3-10 is based on diameters presently

R TR S A

;used in sawmilling in Brazil, Moreover, available sawvmilling technology
# 7 ' Ris considerably advanced and in more developed céuntries (or where

htimbar is more scarce) logs of very small diameters are Qtilized in

ﬁ , ;sawmills. This is especially prevalent where the chip-and-saw or
Echipping headrigs systems are used for simultaneous production of chips
rand lumber (15), Pulpmills in Brazil are not yet prepared to receive

} 7 ‘chips in the woodyards, but if this is made possible, a substantial volume

of pulpwood could be directed to lumber production first, If this

. T e o i i s e 2t e R s R il

1 (14) C, E. B, Foelkel, "Unbleached Kraft Pulp Properties of Some of the
Brazilian and U.,S, Pines", .S, Thesis, State University of New

] E York, College of Environmental Science and Forestry, Syracuse,

New York, August 1973, p. 6,

' (15) Koch, op. cit., pp. 832-835,
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Table 3-10, -- HARVESTABLE SAWLOGS VOLUME — PINUS: 1974-1985

(million m3, debarked round wood)

States Special region
year Sao Parana Santa Rio Minas South
Paulo Catarina Grande Gerais  TOTAL of Sao
do Sul Paulo
1974
1975 01 .01
1976. .01 : 01 .01
- 1977 .02 .02 ,01
1978 .05 ' ‘ ,05 .01
1979 06 .01 .07 .01
1980 .06 .01 ,01 .08 ,02°
1981 .07 .01 .01 : .09 .04
1982 14 ,02 402 .01 ,19 .09
1983 +29 ,07 - ,06 .02 .01 .45 .10
1984 .31 .11 .09 ,03 .01 v 35 W14
1985 32 A7 0,09 .02 .03 ,63 .12

Note: Blank spaces relate to an annual production inferior to 10,000 m3,
For further information on the method of calculation and results,
see Tables A-1 and A-7, Appendix A,

development occurs, this study must be revised,

Eucalyptus

The forecast for pulpwood production from Eucalyptus plantations
was done like that for production from Pinus. The most common rota—
tion length in practice was associated with area and regime of clear-—
‘cuttings. Table 3-11 shows the data used for the projections of

Eucalyptus pulpwood production,




(16) Victor et al., op. cit.

69

Table 3-11, -- YIELD PER HECTARE - EUCALYPTUS

(steres,.debarked wood)

First cut Second cut Third cut

State 7-8th year 13th year 18th vyear
‘Sao Paulo? 191 96 81
‘Minas Gerais® 191 9% 81
Parana® 191 96 81
Espirito SantoD " 208 145 _ 105
Rio Grande do Sul 208 145 . : 105

Sources: (a) Instituto Florestal de Sao Paulo, Boletin no, 1, for
24 steres with bark/ha/year or 20,4 steres/ha/year, bark
excluded; bark content = 15 percent,
(b) A, G, Bastos, IBPDF/Comissao de Zoneamento de Minas Gerais,
for 30 steres with bark/ha/year or 25,4 steres debarked wood/
ha/year, :

For the States of Sao Paulo, Minas Gerais, and Parana the yield
per hectare adopted (24 steres with bark/ha/year) is based on the
experience of the Forest Institute of Sao Paulo(16)., As recognized by
the authors, the figures are pessimistic (low average) but they were
selected purposefully to stay within a margin of security in the evalua-
tion of wood production, Experience with Eucalyptus plantations in
Sao Paulo State began in the early 1920's, implying that this source
of information is reliable,

The areas of the more recent Eucalyptus plantations in Rio

Grande do Sul and Espirito Santo States are estimated, according to

interviewed personnel{1l7), to have a higher yield per hectare, The

(17 Persbnal communication, J, Mascarenhas (Vitoria, 1973), L, Golfari
(Belo Horizonte, 1973),




Table 3-12, —- EUCALYPTUS PLANTATIONS

70

('000 ha)
Sao Minas Rio Espirito
‘year Paulo Gerais Parana CGrande Santo ' TOTAL
il . : do Sul : '
(a) (b) (e) @) (e)
11956 10 6 - - = 16
1957 10 7 - - : - 17
1958 10 6 - - - 16
1959 10 8 - - - 18
1960 10 10 - - C = 20
1961 10 11 .6 - - 21,6
1962 15 7 Wb - - 22,4
1.963 27 9 2 - - 36,2
1964 23 6 o1 - - 29.1
1965 9 4 .1 - - 13.1
1967 10 10 o7 - 1 21.7
1968 22 ‘73- 12 oD 1,2 3 38,7
1969 17 24 1.0 2.3 5 49.3
1970 21 38 1% 4,1 8 - 72.5
1971 54 42 4, 4.4 10 114.4
1972 50 54 4, 5, 18 131,
up to 1972 336 260 13,3 17.0 45 - 671,3
Projections

1973 50 - 50 4, ' 8. 18 130.
.lgko 50 50 4, g, 18 130,

R e <smrn i e AR
Pl A T e e et

Sources:

{a) Instituto Florestal de Sao Paulo,
Boletim no., 1,

(b), (c), (e) IBDF regional offices, :

(d) IBDF repional office, information not available for
plantations previous to 1968
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average is around 30 steres/ha/year, volume with bark,

Table 3-12 shows the area estimated as reforested with Eucalyptus,
:by State, Table 3-12 includes plantatioﬁs‘created since 1956 as
 explained in Chapter II,

By combining yieldrper hectare, area, and cutting regime, it
was ﬁossible to derive the projections of pulpwood physical;supply.- The
findings are in Table 3-13, Again, it is important to recall, as
explained earlier,‘that the areas utilized in the calculations are 80

'percent of the estimated area planted, given in Table 3-12,

Table 3~13, -~ PULPWOOD PRODUCTION - EUCALYPTUS: 1974-1985

(million steres, debarked wood)

) ) , ) States ) i ) .
year Sao Parana R, Gde, .Espirito Sub- Minas TOTAL
Paulc do Sul Santo Total Gerais
1974 5,69 +09 5,78 2415 7,93
1975 3,33 o 14 ‘ «17 3.64 2,52 6,16
1976 6.08 +B9 02 «50 . 6,69 2,91 9.60
3977 5,01 .16 .38 .83 6,38 4,65 11,03
1978 4,55 y22 .68 1.33 6.78 6,76 13,54
1979 11,05 ,67 My < 1,66 14,11 7.59 21,70
1980 9,38 .69 .83 3,11 14,01 9,47 23,48
1981 11,08 .66 1,47 3.34 16,55 9.14 25,69
1982 10,44 b9 1,60 3,58 16,31 9,87 26,18
1983 9,84 .73 1,81 3,92 16430 10,82 27,12
1984 13,60 + 94 1.84 4,16 20,54 11,25 31,79
1985 12,13 .96 1,81 5,17 20,17 12,44 32,61

Note: Blank spaces relate to an annual production inferior to 10,000 m3,
For further analysis of the results see Tables A~8 to A-12, Appen-
dix A, - |
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The production of wood in Minas Gerais State has purposely.

been addéd separately to the total, The steel and iron industry is
heavily concentrated in this State and most of the wood prodﬁced there
is under the control of this industry, Arhigh percentage, 70 percent,
of this wood will most likely be designated for charcoal production,
However, plantations located in the extreme South-Western (Triangulo
Mineiro region) and Southern parts of the State, because of the dis-
tance to the steel and iron mills, are assumed to be available for
pulpwood purposes especially for the mills loéated in Sao Péulo State.
Nevertheless, part of the Eucalyptus pulpwood will be used in Miéas
Gerals since one plant expansion (100t/d) plan and one new pulpmill

project (750t/d) are under way (see Table 2<7),



CHAPTER IV

ANALYSIS OF RESULTS
One of the objectives of thie study is to estimate future trendg

iin pulpwood consumption, This will be done in this chapter, Based on
|

‘comparisons of physical supply and consumption of pulpwood, the

 pu1pwood balance is also presented,

" Future Trends in Pulp and Pulpwood_Consumptidn

For the projections of paper consumption, the equivalent con-
sumption of pulp has been calculafed. However, it was necessary to enter
‘into details in order tﬁlaetermine the future consumption of long and
ishort fiber pulp, fIhe approach used is shown in Figure 4-1, The
projections in this grapﬁ were arbitrar;ly drawn based on' past trends,
‘and on some assumptions justified by the following: |

I Consﬁmption of virgin pulp per ton of paper has been rising
;steadily since 1965, This is due in part to difficulties in the alloca-

i
~tion of increasing volumes of waste.paper for recycling, and to improve-
“ments in paper quality. This trend, as a matter of fact, is similar to

I
ﬁthat of USA since the early 1940 s, where an increase in the weight of

“virgin pulp per ton of paper produced can be observed(l), It is
?assumed that the contrlbutlon of virgin pulp per ton of paper produced

ﬁwill continue to rise in the period being studied,

2. Short fiber has replaced long fiber in the production of many

(1) D, Hair, "Use of Regression Equations for Projecting Trends in
: Demand for Paper and Board", US forest Service, Forest Resources
. Report no, 18, 1967, pp. 149-164,
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'grades of paper, However, for the last five years the percent contribu-

"tion of long fiber pulp has been constant, while the increasing percentage

iof pulp consumed per ton of paper produced is due to the use of more short
ifiber pulp., Assuming that the displacement of long fiber by short fiber
;pulp has reached a limit below which adequate resistance standards

Lwould be compromised for those types of paper for which long fiber is

4essential, the increase in tonnage of virgin pulp per ton of paper will
N : ‘

';be due to the increased use of short fiber pulp,

3. Based on the above reasoning, that an improvement in paper
fquality is expected, it is assumed that the percent contribution of
:groundwood in the production of paper will tend to diminish in the
quture. This assumption is reinforced bf the existence ofrvery small
;mills that use sawmill and forest residues of Parana piﬁe as raw
material, The increasing scarcity of this raw material, as well as
}competition from larger pulpmills competing for the same raw material,
His expected to force such small producers out of business, A conse-
?quent reduction in groundwood production will occur, Compensation
}for this reduction could only be expected from larger mills that can
autilize pulpwood from Pinus plantations, Howeyer, this raw material,

idue to its high resin content, will require some degree of chemical
}processing. Therefore, it is assumed that groundwood will be partially
‘replaced by semi-chemical or even chemical pulp,

4, The approach used in Figure 4-1 deserves further explanation:
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The dotted lines'represent the trends fér the situationrﬁhere part of
the consumed newsprint must be imported from abroad, However, the
newsprint consumption trend will continué to rise (see Figure 3-4) and.
;the consequent imports imply high foreign exchange spending, In 1972
Sthis amounted to US $24,2 million, _The establighment of one more news-
Eprint mill in Bfazil will result in high savings of foreign exchange.
iIf softwood availability is lacking, Brazil would do well to study the
Yeconomic feasibility of using bagasse to produce newsprint and/or other
?grades of paper as sﬁggested during the 1970 FAO/ECLA/UNIDO_Meeting in

"Mexico(2)., However, thinnings from Pinus plantations could be used for

ﬁthis purpose, since similar operations exist in Chile where Pinué radiata
fis used as raw material, and the resin problem in the pulping process
Lhas bheen overcomew(P.radiata has a resin content similar to that of
iP[taeda in Brazil)._?The dotted line pfojectiéns in Figure 4-1 are
“accompanied by solid lines, which represent the situation in whichr
iBrazilian consumption of newsprint is assumed to be satisfied through
?dcmeétic production, The solid line projections provide the basis

for the projections of pulp (and pulpwood) consumption computed later
?on in this study,

i

The approach developed in Figure 4-1 was a necessary device in
“order to evaluate the consumption of the various types of pulp in

. future production of paper,

i
1

The capacity of mills being established for pulp exports was

:added to the domestic consumption of pulp. The result represents the

(2) Jaakko P8yry & Co,, "An Appraisal of the Newsprint Development Oppor-
tunities in Latin America", Paper V, FAO/ECLA/UNIDO. Regional Con-
sultation on the Development of the Forest and Pulp and Paper
Industries in Latin America, Mexico, May 1970, mimeogr,, p. 3.
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“total pulp capacity necessary to supply the domestic market and maintain
tthe planned pulp exports§ the figures are shown in Table 4-1,

i

| In Table 4-1 the reader can also find a volumetric definition of
?wood and non-wood pulp that was worked out by taking into account the
;existing mills and new projects that use non-wood fibrqus raw materials,
] After evaluation of the‘volume of-pulp production according to 7
tfiber length for domestic consumption and exports, it was possible
:to define the equivalent pulpwood consumption, The results are shown'
“in Table 4-2,

The projections of ﬁulpwood consumption are divided into soff4
 wood (long fiber pulpwoodd.and hardwood (short fiber pﬁlpwnod) cate-
-;gories. The volume bf softw0od was calculated assuming that Pinus

fwould be the raw material utilized,

; Studying kraft pulping of Pinus elliottii and P,taeda, and

‘using thinnings from plantations of eight and eleven years of age
1respectively, Foelkel(3) found an average pulp yield (unbleached kraft

ﬂpulp) of 49,6 percent (oven-dry wood) and a specific gravity of 0,331

fg/cmB for both species, Foelkel's findings infer that 6 m3(or 8,58 steres)
iof wood are necessary to produce one ton. of unbleached kraft pulp,
:AlloWing for a minimum of 12,5 percent hardwood in a mixture with soft-

L
?wood, the average ton of pulp will require 7,5 steres of softwood and

1,0 stere of hardwood, These figures were used in the development of

Table 4-2,

:(3) C, E, B, Foelkel, "Unbleached Kraft Pulp Properties of Some of the
¥ Brazilian and U,S, Pines", M,S, Thesis, State University of New
[ York, College of Environmental Science and Forestry, Syracuse,

3 New York, August 1973,
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Table 4-2, —— PULPWOOD CONSUMPTION ('REQUIREMENTS') : PROJECTIONS

(Thousand steres)

Softwood (Pinus) Hardwood (Fucalyptus & Acacia)

Year chemical groundwoodP  Total chemical 12.5% Total

& semi- & semi- mixture

chemical ; chemical with

pulp? pulp® . softwood
1973 3,337 1,332 4,669 4,908 480 , 5,388
1974 3,877 1,368 5,245 5,562 558 . 6,120
1975 4,230 1,404 5,634 6,084 609 6,693
1976 4,740 1,458 6,198 7,290 682 - 7,972
1977 5,310 1,515 6,825 10,722 764 11,486
1978 5,925 1,681 7,606 11,862 853 12,715
1979 6,600 1,738 8,338 12,900 950 13,850
1980 7,350 1,785 9,135 14,052 1058 15,110
1981 8,175 . 1,976 10,151 . 15,354 1177 16,531
1982 9,075 - 2,016 11,091 16,812 - 1306 18,118
1983 10,072 2,044 12,116 . 18,450 1450 19,900
1984 11,165 2,257 13,422 20,286 1608 21,894
1985 12,367 2,491 14,858 21,960 - 1780 23,740

Source: Table 3-12,
Conversion factors: )
27,5 steres of Pinus for 1 ton unbleached pulp,
3.6 steres of Pinus (2,5 m3r,) for 1 ton of groundwood,
6,0 steres for one ton of pulp,

Other Wood Fiber Uses

Particleboard and fiberboard industries are also depending upon

raw material from Eucalyptus and Pinus plantations, as well as from

Acacia plantations in Rio Grande do Sul,

Seven particleboard mills are presently operating in Brazil, with
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one new mill under construction in Bahia State, The Production capacity,

by State, is given in Table 4-3.

Table 4-3. —-— PARTICLEBOARD PRODUCTION ~ 1972

Installed Wood
State capacity Production Consumption
(m3) (m3) . (steres)
Rio Grande do Sul 174,000 148,000 275,000
Sao Paulo 90,000 : 70,000 130,000
Parana 50,000 46,000 85,500
Bahia® - 28,000 28,000 52,000

%0ne additional 50,000 m3 mill under construction,

Sources: FIESP, IDéihdustria e Desenvolvimento, vol, V, no, 7, July 1972
Equivalent consumption of wood, conversion factor from FAQ Year-
book of Forest Products: 1 m3 particleboard = 0.65 ton of
particleboard = 1,3 m3 of wood = 1,86 steres of wood,

Two fiberboard mills are operating in Sao Paulo State with an
estimated total production of 100,000 tons in 1972, half of which was
compressed fiberboard, This production is equivalent‘to the consumption
of 286,000 steres of wood(4), Eucalyptus in this case,

A summary of 1972 wood consumption for the production of fiber-
board and particleboard is given in Table 4-4 as an initial attempt

to discriminate between kinds of raw material being consumed,

No special effort was expended on projection techniques for

(4) Conversion factor from FAQ Yearbook of Forest Products:
1 ton of fiberboard = 2,86 steres of roundwood,
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Table 4-4, —-- PARTICLE/FIBERBOARD INDUSTRIES - WOOD‘CONSUMPTION : 1972

(steres)
_ States
Sao Rio
'Raw material “Paulo Parana Grande Bahiaa TOTAL
' : do Sul
Eucalyptus 332,000 = 41,000
Parana pine = 85,500 75,000P
Acacia .- - 159,000
Pinus 84,000 - -
Hardwood 332,000 - 200,000 B 532,000
Sof twood 84,000 85,500 75,000 244,500

3Information not available regarding raw material used,
PIncludes Podocarpus_spp, (softwood)

Sources: Table 4—3.éﬁd.20neamento Economico Florestal do Rio Grande
do Sul
consumption of fiberboard and particleboard products, In aﬁ expanding
economy like that of Brazil, it is expected that the market for these
products will expand substantially in the future,
For the purpose of the present study, in order to allowlfor‘the

évailability of fibrous raw material, it is assumed that the consumption

of raw material by fiberboard and particleboard industries will increase’
by ten percent per year in the period studied, This assumes unitary
elasticity of income with respect to demand for such products, The

"projections of wood consumption are presented in Table 4-5,
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Charcoal
Both in Sao Paule and Minas Gerais States Eucalyptus is used in
f the production of charcoal, According to #ictor et al.(S);_SO0,000
jgsteres of Eucalyptus were estimated to be consumed in the ﬁroduction of
~ charcoal within the State of Sao Paulo in 1972, During 1971 in Minas
'EGerais State, around 1,400,000 steres of Eucalyptus were transformed into

. charcoal(6),

For the purposes of this study, it is assﬁmed that Eucalyptus wood
-consumption‘fcr charcbal production in Sao Paulo State_Will incfeése
lby ten percent per year, InrMinas Gerais State'it is assumed that
70 percent of the Eucaly5£us wood produétion will be used for charcoal
production since mqé;]of the'plantatiéns have been made Ey steel and
iron companies,

The projections of these uses are also given in Table 4-5,

Téble 4-5, -- WOOD CONSUMPTION IN THE COMPETITIVE USES FOR PULPWOOD:
PROJECTIONS ' ;

(million steres)

fiber/particle- Charcoal Total consumption
year board (a) Hardwood  Softwood
hard- soft- Sao Minas
wood wood Paulo Gerais Total
(b) (c)
1973 o3 a7 .8 1.4 2,2 2.7 o2
1974 6 «3 o 1,5 2.4 3,0 +3

1975 o/ .3 140 1,8 2,8 3.5 e

tS) M. A, Victor et al,, "Evolugao, Estagio Atual e Perspectivas dag
Florestas Exoticas em Sao Paulo", Instituto Florestal, Bulletin no,l,
1972, p. 25,

. (6) Grupo de Trabalho-Carvao Vegetal na Siderurgia, "Perspectivas do
Abastecimento de Carvao Vegetal', IBDF, Belo Horizonte, 1972, p, 1,
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Table 4-5, -~ CONTINUED

&3

fiber/partic1e~ charcoal Total consumption
 year - . _board (a) - Hardweood  Softwood
hard- soft- Sao Minas
wood wood Paulo Gerais Total
: (b) (c)
1976 ad 03 1.1 2.1 3.2 3,9 .3
1977 .8 A 152 3.3 4,5 5.3 o
© 1978 .9 A 1.4 4,7 6,1 7.0 '
- 1979 1.0 o4 1,5 5.3 6,8 7.8 o
r1980 1.1 .5 197 616 8|3 9'4 05
1981 1.2 .5 1.8 6.4 8,2 9.4 .5
1982 1.3 .6 2,0 6,9 8,9 10,2 .6
©1983 [ o7 2,2 7.6 9,8 11,3 o7
_ 1984 1,6 o7 2,5 7,9 10,4 12,0 7
1985 1.8 .8 2,7 8.7 11.4 1342 .8
Note: Lumber excluded,

(a) & (b) - accounting for a 10% per year increase in consumption,
(c) ~ assuming 70% of wood from Eucalyptus plantations in Minas

Gerais State will be used in charcoal production,

Other Wood and Non—Hood Fiber Resoufces

Eucalyptus and Pinus excluded, the'remaining fibrous raw

materials for pulp and paper-making in Brazil are:

- Parara pine

— Acacia (wattle)

- Sugar cane bagasse

- bamboo and sisal

~ "babagu" (palm tree, Orbignia sp ,)
- other agriculture residues
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Parana Bine

As mentioned in Chapter II, intensive exploitation of Pafané pine
forests for véneer/plywood, lumber, and pulp production is reducing
drastically the remaining growing-stock of this native species, Pre-
sently, little is known .in terms of the location and volume of the
remaining resources. IBDF is carrying out a forest inventory, the
results of which are expected to be available in late 1973, The survey
Vill facilitate the evaluation of the remaining resources of Parana
pine, However, the first observations of photo-mosaics being prepared
in the aerial survey(7) show that reserves of Parana pine have been
reduced drastiéally sindé'the last inventory in 1967, Areas reported
in 1967 with dense stands appear in the 1972 photos as-having only a.
few small, scatteréaviemaining trees,
Reforestation with this native species has not been as intensiﬁe
as with Pinus and Fucalyptus, According to information from the
IBDF regional office in Parana State, 20,000 ha have been reforested
wvith this native pine, along with 4,000 ha in Rio Grande do Sul and
Santa Catarina States, The reforestation, however, ié ﬁowhere near
enough to compensate for the exploitation of the species,
The industrial uses of Parana pine during 1971 are summarized.in
‘Table 4-6,
As shown in Table 4-6 the Parana pine resources are being

subjected to very heavy exploitation, In a survey in 1971(8) it was

(7) R, B, Ascoli, personal communication, (Rio de Janeiro, July 1973),

(8) IBDF, '"Zoneamento Economico Florestal do Rio Grande do Sul", 1971,
P 29!
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Table 4-6, —-- PARANA PINE PRODUCTS: 1971

Product Production
sawnwood? | 3,900,000 m3
veneer/plywood@ 320,000 m3
pulp 274,164 tons
groundwood (for 1970) 228,300 tons

——

Sources: aIBDF Commexrce Diwvision :

APFPC Associacao Paulista de Fabricantes de Papel e Celulose

€FAO Yearbook of Forest Products, figure for 1970 production
estimated that for each ;ubic meter of Parana pine lumber some 0,77 m3
of wood residues (bgrk and branches excluded) in the form of tops of
trees and sawmill rééidues are produced, Assuming this has not changed
since, it is possible to estimate that for 3.9 million m3 of lumber
produced in 1971, some 3,0 million m3 of forest and sawmill residues
were produced. In the same year the equivalent long fiber raw materiai
consumed in the pulp and groundwood production was 1.8'milli6n m3,
' This means that 1,2 million m3 of residues weré not fully utilized,

This figure is even larger, since the pulpmills are also harveéting
;small diameter trees, However, the analysis above is empirical and needs
closer examination, It happens that the utilization of Parana pine

residues is largely restricted by long distances to pulpmills from

logging operations and sawmills,

The 1mportant point is that under inten51ve exploltatlon and low
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“rates of reforestation, the Parana pine resources are condemnéd to be
~exhausted in a few years, This means that softwood products will have
;to come from other sources, As mentioned previously the genefal e#pecta-
~tion is that Pinus will substitute for Parana pine, especially as

fibrous raw material, since most of the plantations are being considered

for utilization in pulping.

VAcacia

Acacia (or wattle) has been planted since the early 1930's in
Rio Grande do Sul State for tannin production frbm the bark, Initially
the wood was a by-product without specific uses besides fuelwood,
Presently, it is ﬁsed fo; pulping, fog particleboard production and, con-
tinues to be used ag:fuelwood.

In 1971, it was reported that 45,000 ha planted with this species
were in existence(9) and additional plantations have been made under
the fiscal incentive program (see Table 2-4), This species can pro-

duce an average of 170 steres per hectare (debarked wood) in seven yeérs

‘rotation, After clear-cutting the area must be replanted,

Acacia pulpwood presently used in particleboard production amounts

to 160,000 steres, Some 500,000 steres are planned to be consumed

in one major and two small pulpmills during 1973(10).

In 1971, tannin production was 30,000 tons, requiring an annual
cut of 1,6 million steres of wood(ll), It was estimated in the same

study that the tannin 1nuustry would reach a capacity of 52,000 tons

(9) IBDF, op, cit,, p. 20,

(10) G, Speltz and M, Moreira, personal communication (Porto Alegre,
July 1973),

(11) IBDF, op, cit., p. 72,



87

.in 1980, which means an annual growth of aroﬁnd six percent, The
same study also reports that one million steres of Acacia wood was
‘being used as fuelwood in 1971,

This author understands that projections on hardwood pulpwodd
'supply in Rio Grande do Sul must include the wood frém Acacia planta-
tions, However, lack of data for this species limits the possibility
of projections regarding production of pulpwood from these plantationms.

For the purpose of this study, it is assumed that Acacia pulp-
wood évailability will increase from present industrial consumptiqn
by six percent per year, which is the forecasted growth for the £annin
industry, The projections of Acacia wood supply are shown in a special

column of Table 4-9,

"Sugar Cane DBagasse

The production of sugar in Brazil during the 1971/72 season for
the States producing more than 60,000 tons/year, is given in Table 4-7
in order to evaluate the Volqme of bagasse that could be available as
fibrous raw material,

By analysing Table 4-7, it would be éasy to reéch the conclusion
‘thét Brazil could be self-sufficient in pulp (short fiber pulp) pro-
jduction simply by using bagasse, But this is not the case, an& the
reasons are many why this fibrous raw material is not more intgﬁsively
used in the pulp production:

1, Bagasse is used in the sugar-mills as fuel;
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Table 4-7, -- SUGAR PRODUCTION: 1971/72 HARVESTING | | |

(metric tons)

, 7 chemical 1
Region/State _ sugar dry bagasse pulp 1
equivalent :ﬂ
North-Northeast 1,849,000 2,144,800 832,000 b
' Paraiba 89,900 104,200 40,400 : il
Pernambuco 1,039,000 1,205,200 467,500 1
Alagoas 563,700 653,800 253,600
Other States 156, 400 181,400 70,300
South-Central 3,537,300 4,103,200 1,591,700
: Minas Gerais 237,100 275,000 106,600
Rio de Janeiro . 443,200 514,100 199,400
Sao Paulo . 2,596,700 3,012,100 1,168,500
Parana 166,600 193,200 74,900
Other States 93,700 108,700 42,100
BRAZIL : *5,386,300 " 6,248,100 = 2,423,800 't

Sources: Instituto do Agucar e Alcool, "Resultado final da safra
1971/72", Divisao de Estudo e Planejamento, Servico de
Estatistica e Cadastro,

Conversion factors:
1 ton of raw sugar = 1,16 ton dry bagasse = 0,45 ton of i
chemical pulp (from "A Review of Bagasse Technology for ]
the Production of Pulp and Paper", by Sandwell and Co,, £
paper IB presented at the ECLA/FAO/UNIDO Regional Consul-
tation on the Development of the Forest and Pulp and
Paper Industries in Latin America, Mexico, 1970),

2, Sugar plantations and cane mills are widely scattered and
¢ transportation cost is a limiting factor toutilizing this raw material

in the volume necessary to run a medium or large size pulpmill;

3, The variable degree of milling the sugar cane and the wide
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range of sugar content in the bagasse can present difficulties for
the use in pulpmills of bagasse from various sources or sugar mills;

4, Sugar cane is an agriculture crop, the productionrof which
- may &rastically change within a relative short span of time, This
:renders any reliance upon this raw material in large ﬁulpmills as
“highly risky; |

5. To operate the pulpmill year rounﬁ, the bagasse must be stored
during the harvesting season; deterioration of bagasse decreases the
pulp yield of this raw material,

The above are some negative aspects of the utilization of sugar
cane bagasse in pulp prod;étion. |

In 1971 only'381867 tons of pulp were producéd frdm sugar cane
bagasse, which is equivalent to 5.4 percent of the pulp production in
that year., Besides a 60t/d pulpmill in Pernambuco, Northeast; that
.went on stream in early 1973, no other project was known by the time
of this survey to turn bagasse into fiber.products.

Apparently, from a statistical analysis of Table 4-7, States
like Sao Paulo in the South and Pernambuco and Alagoas in the North-
‘east are the States where larger volumes of bagasse c@uld be allocated
for pulping. In the case of new capacities iﬂ the Hortheast, bagasse
seems to be a logical source of raw material because it is not only
the major crop residue in the region, but it is also the major available

source of lignocellulosic fibers for pulping purposes,
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do Sul (See Figures 2-2, 2-3, and 2-4), Sufficient data were not
available for Santa Catarina and Espirito Santo States, A study exists
-for Sao Paulo State in which the reader can find maps showing the spatial

distribution of Eucalyptus and Pinus plantations created up to mid-19?2

(13). By observing the spatial distribution of the plantations it is
 possible to determine the potential wood resources in relation to mill
location,
"The physical presence of timber growing-stock does not insure
its being available for use, Social, political, and economic
forces often act to prevent use of a potential resource'' (14),

Economic forces, and to a certain extent political forces,

are the most important elements that affect the economic supply of

wood from plantationé{-~5uch forces can be price of wood, hauling and

transporting costs, existence of competition, and transportation facilities,

%1' These forces determine the market area around the mills, The marketplace
= (mill) 1is surrounded by a market area from which the wood supply can be
g-‘ drawn, This market area and its shape can be substantially enlarged in

o those directions served by better roads, and particularly, by rail-

road, Only the‘forests located inside the (pulpwood) market aréa‘

-of the various individual pulpmills can be considered as a source of the

economic supply of pulpwood,

Observing the spatial distribution of plantations and the present
location of pulpmills (see Figure 2-6), it is possible to conclude

that many plantations are presently located outside a radius of

(13) Victor et al., op, cit,

(14) v, A, Matt, "Analysis of Timber Supply: Minas Gerais, Brazil",
Ph,D, Dissertation, State University of New York, College of
Environmental Science and Forestry, Syracuse, New York, July
1973, s 120,




93

economic accessibility (as far as transportation is concerned) from the
mills, If the new mills that are to be established along with the
expansion of the market are not located in sites.where potential -
resoﬁrces now éxist, a shortagé of wood must be expected, This problem
ﬁust be of special concern to the.public agencles directing the reforesta-
tion program, HMills, and pulpmills in particular, are raw material
oriented, but require some infrastructure facilities, Water availability
is oﬁe of the most important, along with power, labor, and transporta-
tion facilities, This leads to the conclusion that the reforestgtion
program must be oriented in such a way that if plantations are
established outside preseht market aréas, they must at least be estab-
lished in regions or areas with feasible sites fo; future mill con-

struction or with good opportunity for transport development,

Pulpwood Availability

Given the scope 6f the present study, it is impossible to deter-
mine which plantations will contribute to the economic supply ﬁf wood
for fiber production purposes, Such detail is a mandatory consideration
in an economic study, ‘It has to consider the differences between
physical and economic supply, For the purpose of this study, however,
physical supply and economic supply are treated as synonymous. This
assumption is based on the following:

(a) The yields per hectare used in the calculations are indeed low

yields; this compensates for part of the gap between physical
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and economic supply;

(b) The reforestation rate has been considerably higher during -
the last.three years than in previous years, wﬁich is due to
larger projects in single blocks;

(c) For the last three years IBDF has been overseeing the location
of new plantations, which should result in higher conﬁentra—'
tion of stands; this direction will be strengthened in the
future since IBDF is becoming better prepared, in termsrof
experience and personnel, to conduct the program,

.In order tq have a more precise pulpwood supply study IBDF‘is

urged to improve regional statistics for all existing pléntations with
information on specig;, area, growth rate, plantation age; rotation length,
and commitment of piéﬁtations for specific end uses, These data are -

essential for a sophisticated wood supply study,

Pulpwood Balance

It has been shown in this study that the pulp and paper industry
must sustain a high and steady growth if imports of pulp and paper are
to be minimized, To sustain the increasing production of pulp an
. increasing volume of pulpwood will be consumed. An increasing volume
of ﬁood wili also be consumed by the other industries competing for the
same raw material,

The various projections of consumption of this type of wood have

been added and compared with forecasted production of wood, The results,
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on per year basis of the 'pulpwood balancé‘, are shown in Tables. 4-8 and
4-9 for-softwood and hardwood, respectively.

Both long fiber and short fiber pulpwood, according to'the_find;
ings in this study, will remain on the negative side; i.e., forecasted
.consumption is larger than forecasted production.‘ An exception occurs
‘for hardwood pulpwood in the period of 1979—1981 which is not sufficient
to compensate for the previous and subsequent 'deficiﬁ'.

Before entering further analysis it is important to remind the
-reader-that the pulpwood balances were determined assuming.that refor-
‘estation will continue at 1972 rates, Therefore, the projections of
pulpwood production for eight years from now include plantations to
be established in 1973/74< Bearing tﬁis iﬁ mind we can now go into -

more detall

Softwood {(Pinus)

The forecasted pulpwood production for 1974 from Pinus plantations
is far below the forecasted consumption, However, the situation of
long fiber pulpwood balance (see Table 4-8) will improve in the coming
years, This is due to the availability of pulpwood from thinnings which
will be increasing steadily, The plantations established in 1967 are
expected to be subjected to first thinnings in 1974 and 1975,

For the determination of this long fiber pulpwood balance only
Pinus was considered as a source of pulpwood, This is an attempt to

show the amount of 1ong flber pulp production that can ba based on

*As addltlonal 1nformation, forecasts of pulpwood productlon from planta—
tions established through 1972 are shown in Appendix B, Values in
Figure B-8 might not match exactly with those in Tables 3-13 and 4-9 due
to necessary use of an average yield per hectare,
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Table aua.'—- SOFTVIOOD PULPWOOD BALANCE

(million ste;es)

Year Consumption Production
. pulp & other fiber TOTAL (Pinus BALANCE
groundwood uses plantations)
1973 4,6 o2 4,8
1974 5.2 3 5,5 1,9 =3,6
1975 5.6 3 5.9 3.2 ~2,7
1976 6.1 . 3 6,4 3.6 -2,8
. 1977 . 6.8 A 7.2 4,2 ' - =3.0
1978 7.6 o 8.0 6,2 -1.8
« 1979 8.3 o3 8,8 7.5 -1.3
1980 9,1 o5 9,6 8,2 =1.4
1981 10,1 .6 10,7 9,0 -1,7
. 1982 11,0 .6 11,6 10,6 -1,0
1983 12.1 o7 12.8 12,4 ~0.4
1984 13,4 8 14,2 13,3 -0.9
1985  14.8 .8 15.6 13,9 ' 1.7
Source: Tables 4-2, 4-5, and 3-9,
Table 4-9, —— HARDWOOD PULPWOOD BALANCE
Gniilion‘steres)
Consumption - . Production
Year pulp 12.5% other charcoal Acacia Euca-
mixture fiber TOTAL lyptus TOTAL  BALANCE
with uses '
softwood
1973 4,9 oh 5 242 8,0 o7
1974 5.5 o3 .6 2,4 9,0 W7 7.9 8.6 0.4
1975 6.0 .6 o7 2,8 10,1 o7 6,1 6,8 -3.3
1976 7.3 .6 ol 3.2 11,8 .8 9,6 10,4 -1.4
1977 10,7 7 8 4.5 16,7 .8 11,0 1138 -4.9
1978 11,8 .8 9 6,1 19,6 9 13,5 14,4 ~-5,2
1979 12,9 9 1.0 6.8 21,6 1.0 21,7 22,7 +1.1
1980 14.0 1.0 1.1 8.3 24,4 1.0 23,4 24,4 0.0
1981 15,3 1.1 1.2 8,2 25,8 1,1 25,6 26,7 +0.9
1982 16.8 1.3 1,3 - 8,9 28,3 1,1 26,1 27,2 -1.1
1983 18.4 1.4 1.5 9.8 31,1 1.2 27,1 28,3 -2,8
1984 20.2 1.6 1.6 10,4 33,8 1.3 31.7 33.0 -0.8
1985 21,9 1,7 1,8 11,4 36.8 1.4 32,6 34,0 ~2.8

Source: Tables 4-2, 4-5, and 3-13,
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Pinus plantations, and how long Parana pine is expected to be the
main source of lohg fiber pulpwood,

As implied by the softwooa pulpwood balance, although a rapid
 transition from Parana pine to Pinus pulpwood is expected to occur
‘during the next two or three years, the 'deficit' (negative balance)
Iof long fiber pulpwood will have fo be compensated.for by Parana pine
during the present decade,

The long fiber balance, according to the findings of this
study, has an anﬁual defiﬁit which decreases until 1983 and incrgases
_thereafter even if the reforestation program continues at presen£
rates, However, if the reforestation program continues at lower
rates; a serious decrease will occur in the production of softwood
pulpwood, and long fiﬁér pulp production will not keep pace with the
development of the market, As a result, the consumption of long fiber

pulp and paper products will depend on imports from foreign sources,

At that point in time, due to the large size of the anticipated market,
such imports will have a great negative effect on the balance of
foreign exchange,

As far as pulpwood is concerned it seems that the present rate

of reforestation with Pinus is still not high enough to cover all future

rawv material needs for the forecasted consumption of pulp and paper.

£

Two solutions exist to equilibrate the pulpwood balance; first, an

R e

increase in the actual rate of reforestation; second, an intensification

O T R S et
o L
o
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of the forest management of existing stands or of plantations to be
_established, in order to increase the production of wood. In light
~of the heavy investments in the sector, it appears that the secdnd
'solution is a more appropfiate solution, Better selection of seeds,
:better‘selection of sites with orientation to the mill: sites, and
: fertilization are some of the measures to be applied. Hoﬁever, it is
worthwhile to observe that, if the sawmilling industry beéihs to rely
heavily on this potential resource by using small diameter logs from
the-thinnings, the pulpwood balance will be strongly affected,-and an
:increase in the rate of reforestation will be necéssary. In this case

the pulpwood balance will need to be revised,

Hardwood_(Eucalyptuéfahd Acacia)

Eucalyptus (and Acacia to a certain extent in the Porto Alegre
region, Rio Grande do Sul State) is the main source of pul#wood in short
fiber pulp production, The consumption of this raw material will
greatly and steadily increase for the production of fiber products
and charcoal,

The short fiber pulpwood balance developed in thiSAstudy shows
‘that even if reforestation contintes at 1972 rates, the forecasted

consumption of pulpwood will be greater than production, except for

the period of 1979-1981,

The author believes that this negative balance does not necessarily

_call for an increase in reforestation rate; rather for intemsified stand
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management. Experiments with Eucalyptus have proven that the yield
 per hectare can be significantly improved.by intensification of silvi-
;icultural practiceé such as fertilization, better selection of'seeds,
;!spacing, and silvicultural management, Mello et al,.(15) conductlng

:experiments with four Spec1es of Eucalyptus (E.,saligna, E, grandls,

E.alba, E,propinqua) sampled from five year Qld stands, reported yields
per hectare that average 45,3 éteres/ha/yearl(bark excluded), This |
iis twice the yield used in the forecasts herein developed, Therefore,

the adoption of better techniques in forest management can increase
considerably the production of pulpwaod,,making it available for

industrial purposes,

(15) H, A, Mello et al., ”Influenc1a do espagamento na Produgao de
Madeira de Eucalypto em Solo de Cerrado', Instituto de Pesquisas

e Estudos Florestais, Bulletin no, 2/3, Piracicaba, Sao Paulo,
1971, p. 8.
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CHAPTER V

SUGGESTED CRITERIA TO GUIDE FOREST POLICY FOR PULPWOOD PRODUCTION

The objective in this chapter is not to determine forest poiicy
‘but to suggest and discuss criteria that Government agencies, IBDF in
-particular, could foilow in order to guide forest policy for pulpwood
préduction.

Forest policy, by its very nature, must be concerned with long-
term planning because the decisions of today'concerning wood proéuction
will have effects in the distant future, when the trees are to be
harvested, Therefore, planning in forestry must be carried out
for a period long eﬁough into the future so as to avoid sudden short-
ages of raw material, Brazil is learning this lesson the hard way,
and lack of control and planning of the Parana pine resource is leading.
to its disappearance as a source.of industriai ?aw material,

Because of the many goods and services provided by wood and
forests, forest resources are needed today, jusf as they will be ﬁeeded
ten, twenty, forty, and more years from now, Fortunately, most forest
resources are renewable and wood can be produced again in the same place
it was harvested or even in places where it did not exist before. By
requiring land, capital, and labor (and time) for its formation,
forestry represents an economic activity per se, Forest activity

~(in terms of tree growing) can produce many externalities such as soil



101

and watershed protection, recreation facilities, Wildliferprotection,
~and even esthetic value, The three last externalities-dérived from
:itreewgrbwing activities have become important elements of forest policy
j‘in developed countries; the first two, however, are important for any
nation, as they are for Brgzil. _This study is not concerned with
exte;nalities; therefore we will disregard them, An overall forest
policy, however, must consider all the outputs involved in the activity,
As applied to pulpwood production the criteria herein suggested
- to guide forest policy are:
pulpwood balance -
saving of foreign exchange

internal rate of return from plantations
. geographic location of economic activities

-

LN

The four critéfié have beeﬁ selected because they cover most
aspects of a forest proéram. The first two critefia aré mainly con-
cerned with the volume of pulpwood to be produced, The others have
to do with ecological conditions, species to be planted, and the

‘regional economic impact of forestry,

Pulpwood Balance

In the four previous chapters the main objective has been to
estimate future trends in production and consumption of pulpwood,
This has been done and the findings assembled to produce future trends
in the pulpwood balance, The objective now is to discuss how the pulp-

wood balance can be used as a criterion to guide forest policy,
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Annual pulpwood balance will be negative if annual cutting is
 1arger than annual growth or increment, positive if increment is
;1arger than cutting, and in equilibrium if increment is equal to
rcuttihg. A negative balance implies a.depletion of growing stock
thile a positive balance implies an increase in inventory,

' It has been assumed at the beginning of this study that Brazil
seeks self-sufficiency in the production of pulp and most kinds of
paper, In order to make this possible, the necessary raw materials
-must be available, Consequently, a forest policy concerned with}a
:selfésupplying economy in terms of pulp and papef must aim for a
positive or equilibrated ‘balance of pulpwood if existing resources. are
~not to be depleted.: u< |

In determining forest policy, predictions of future trends in

pulpwood balance can provide a regulating indicator for'acceleration
or decelerationrof planting activity, If the future consumption of
raw material is estimated, it is possible to adjust the forest pro-
-gram in a way to avoid future shortages of raw material.

A forest policy concerned with production of industrial wood
‘must take into account that an adequate economic supply or a shortage
. of wood will benefif or harm not only the pulp and paper industry but
ijalso the other wood-fiber users such as particleboaré and fiberboard
:industries. For some parts of Brazil a forest policy for pulpwood

- production must also be concerned with the future dependency of the
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steel and iron industfy on charcoal, which ié partially obtained from
Eucalyptus plantations,
The contribution of such industries to the economy will depend
“substantially (if not totally) on the adequate suppiy of wood raw
;material.

Analysing the pulpwood balance trends worked out in this'study

‘it is possible to observe that the balance is on the negative side for

R

- the years in the period studied, This certainly means that the present
Ei," program being carried out is still not large enough to make available

all the raw material (wood) needed in the near future for industrial

SRR

S

" purposes, As previously hentioned, two solutions to the problem
exist: dincrease the rate of reforestation or increase yield per

“hectare through silvicultural management, With the present dimensions

g

? of annual investments in reforestation (US $117,6 million in 1972)

H ‘

é, it appears that the second solution is more appropriate, i,e., better

selection of seeds, sites, fertilization, and intensification of
‘silvicultural practices where it proves to be necessary., .In the
pursuit of solving this problem forestry schools and forest research

centers should be required to make a contribution,

"Fortunately forestry yields a versatile raw material which can
be 'stored' on the stump or converted into a variety of products,
Few other materials compare with wood in this respect"(1).

The citation above implies that a forest policy might very well

aim for a positive balance of raw material., This is particularly valid

(1) G, F:mécﬁfeuder,.ﬁfhéuﬁ;éluation cof Forest Investments in Underdeveloped
Countries by Investment Criteria Standards', Ccmmonwealth Forestry
Review, vol, 49(4), no, 142, December 1970, pp. 368-374.
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in the case of Pinus due to its higher versatility as raw material

- as opposed to Eucalyptus, As a general rule, férest.policy is eﬁ-
ipected to aim for é positive balance (or, at least, equilibrated
ﬁbalénce) of growth_and cut of wood raw material, This is valid

;for pulpwood as it is for other forest outputs, The forest re-
fsourées must be properly controlled and complemented by a reforesta-
Jtion programrtowards the equilibrium of annual increment (growth)
:and annual cutting, This equilibrium, however; must qllow for
?the development of wood—using industries (or for the development
fbf wood and wood-products markets), and it is for this-reason that

future trends of pulpwood balance is herein suggested as a criterion

to guide forest policy concerning pulpwood production,

-Saving of Foreign Exchange

The availability of fibrous raw material, if sufficient to ﬁermit
fthe developmeqt of the pulp and paper indusﬁry along with tﬁe growth
r0of the market, can save foreign exchange by avoiding importation of
fpulp and paper products, Pulp (or paper) exports can also substantially
§-?incre.ase foreign exchange earnings, This étudy does not go into an
?ianaiysis of comparative advantages of Brazil producing some goods and
jfimporting others; it analyzeé simply the reasons ‘yhy the saving of for-
E eign exchange should be.considered in the formulation of forest policy
?for pulpwood production, |

The citations below emphasize some of the points to be considered




105

if- - on the subject of saving of foreign exchange,

"In many of the less developed countries forestry
programs will have to be judged to a very great ex-
: _ tent by their over-all effect on the balance of pay-
a L ; ments and the increase of national wealth as related
7

to certain objectives..,, Whatever the criteria
~adopted, the quality of decisions in determing

| the forestry plan will depend to a great extent on
fff ' : -the knowledge and planning available for all the

: sectors of the economy, including the foreign trade
related to each'(2), '

- "No data are available on the balance of payment
i effect of primary forest industries..,.. However,
the operation effect will be strongly positive
especially in the case of pulp and paper because
of imports substitution and exports {provided the
principal raw material, wood, is available domes-
tically)'"(3), '

"Pulp and paper.industry is capital intensive, Al-
though investments are high, so is the value added,,.,
On the other hand, the potential foreign exchange
earnings and saving capacity of the pulp and paper
industry is high"(4).

A forestry program must be related to the over-all planning of

g : the economy. The saving of foreign exchange is only indirectly related
to forest policy; it is related through wood and wood-fiber products
that will be produced from domestic resources and consumed in the

economy (substituting for imports) or exported,

1 : ‘ It has been shown previously in this study that paper consumption
will increase steadily in the near future, The potential capacity of

saving of foreign exchange by the domestic industry becomes more sig-

nificant as the market grows, However, this potential saving will only

S (2) J. C, Westoby, '"Forest Industries in the Attack on Economic Under—
development", Forestry and Forest Products Division, FAO, Rome
1952, p. 196,

(3) G, F. Schreuder,-op, cit., p. 370,

(4) ¥, F, S, King, 'Modernizing Institutions to Promote Forestry Development",
The State of Tood and Agriculture 1969, FAO, Rome, p. 20,
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occur if the increasing demand of pulpwood is supplied by domestic
resources, This means that the domestic availability of pulpwood
'can play an important role in saving ﬁf foreign exchange, In an
rattempt to illustrate the possibilities of earnings of foreign ex-
:change, Table 5-1 shows the 1972 exports of pulp., The reader can
ngaluate the figures in terms of volume, FOB priceé, and‘total
earnings. However, a closer look at the variation of average FOB
-pricés for different exports of unbleached chemical pulﬁ is
recommended; the pfoper selection of buyers is essential to maxiﬁize
total earnings,
Besides present expgrts, additional pulpmili_projects exist

for the production Q%féhort fiber pulp for export (see Table 2-7),

However, the potential foreign exchange earnings will not occur if a
shortage of raw material exists or if the domestic market is not sup-—
plied first,

Traditionally, Brazil has been a net impﬁrter of ﬁewsprint.

In 1971, 161,000 tons of newsprint were imported, which is equivalent

to the productidn of a 500t/d newsprint mill, a large scale mill;
§:  In 1972, authorized imports émounted to US $24,2 million, Torecasts
worked out in this study show that newsprint consumption will rise

%-1_ steadily, which means that imports will grow even more if domestic

production is mot increase, No new newsprint mill or mill expansion

_.is_ presently planned because, despite the fact that newsprint production
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. P EXPORTS - 1972

ric FOB average FOB
s price US dollars
(US $/ton)

787.9 10,886,594

J 700, 155 883,741

892,9 85 9,965,154

195, 195 37,699

874,9 1,105,047

874,9 188 1,105,047

, 4477 474,004

. %550, 71 181,700

. % 50, 74 - 3,700
: L et 3,746.5 74 - 278,945
Uruguay 101,2 95 9,659

Total earnings 12,465,645

Source: Carteira de Comercio Exterior, "Exportagao Efetiva Jan/Dez,
’ 1972", Banco do Brasil SA, Rio de Janeiro, 1973, p, 323,
mimeogr,
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is known for having the lowest profitability within the paper industry,
the booming consumption of other papefs in the economy is big enoﬁgh
to support any investor in paper production. This situation requires
rational allocation of resources, especially long fiber pulpwood, but

it is highly recommended that domestic financial agencies study the

"possibility of producing this product domestically in comparison to

other investment alternatives with effect on saving of foreign ex-

change, A forest policy can strongly support this venture by assuring
necessary quantities of raw material,

By considering the various points discussed above it is possible

to conclude that forest policy can play an indirect, but important

role in the balance bffforeign exchange, This role is particularly
important considering the possibilities of pulp exports and pulp and
paper imports substitution, It is for this reason that saving of

foreign exchange is herein suggested as a criterion to guide forest

.policy for pulpwood production,

Internal Rate of Return from Plantations

As stated in Chapter II, the main goal of the forestry fiscal

~incentive program is to make forestry a new and enduring economic

activity that could (a) produce the demanded wood raw material,

(b) neutralize the overcut being carried out in the existing forest

resources, and (c) provide other services, such as soil and watershed

protection,
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These goals, without disregarding alternaﬁive land uses, can
?be obtained Qoncomitantiy if careful planning is designed toward
;ﬁaximization of benefits, Land is still largely availablg in the‘
?country and the reforestation program is still able to select the lands
ithat can give the best contribution in the context of animization of
;over~alI benefits, However, for the landowner, the internal rate of
ireturn from forest plantations is one of the main réasons for continuing
?in the business of wood production or resorting to alternative
iactivifies. So, in order to make forestry an enduring aétivity a
jforest policy should encourage investments inrthose areas or regions
‘where the higheét interndi.rate of return can be obtained,

Assuming thatfcgsts of planting and forest management are homo-
?geneous on a-regional basis, some of the more important forces that
rinfluénce the internal rate of return are price (rent) of land, site
:index (growth).and future price for stumpage, Price of stumpage is
;directiy dependent on transportation costs between the forest and
fprocessing facilities, Therefore a high intefnal rate of return on
;wood production would be achieved for reforestation investments
iéarried out on cheap land of good site index and close to processing
ii

facilities, Such a combination is not to be found easily, Each

;region deserves a special study of these factors in order to have
- its respective internal fate of return anticipated, The ranking of

-the anticipated rates of return will make it possible to determine the
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”regions or zones with higher internal rate of return in wood production,
~i.e., the regions with higher priority for investmenis.

The existing forest plantations in Brazil have already-indicated
fwhere the speciés grow best, This experience is an importgnt input
;in the determination of forest policy, The existing wood procegsiug
facilities are also a good indication for the location of Pinus and

Eucalyptus (or other) plantations, As far as pulpwood production is

concerned, the forest policy must take into account the pulpmill sites
~ (where the mills are or could be located) since transportation cost of
"raw material from the forest to the mill has a negafive effect on the
‘rate of return to the forest owner,

The proper locagion of plantations in Brazll can make forestry
" an attractive business, The fast growth of Pinus and Eucalyptus can
lead to high rates of return, In the States of Santa Catarina(5) and

Rio Grande do Sul(6) it was found that large areas could provide an.
annual return ranging from six to sixteen percent for Pinus and/or
rrEucalyptus, respectively, While six percent is not an attractive

return for investment, twelve or sixteen percent would bé.

Forest policy should consider rate of return from plaﬁtationé
‘as a criterion to determine the interregional priorities in alforest

program, Investments in reforestation should be encouraged, through

proper means, in those regions where the highest Internal rate of

return can be obtained,

. (5) iﬁbF,-"Zohéémento-Egéﬁomiégmflorestélmab Estado de Santa Catagina";
1970, p. 48,

(6) IBDF, "Zonmeamento Economico Florestal do Estado do Rio Grande do Sul'',
1971, maps 13 and 15,
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Geographic Location of Economic Activities

This criterion in its role of guiding forest policy considers

fthe creation of temporary or permanent job opportunities in remote

‘areas, It is also related to the use of 'marginal' land, i,e,, land

'set aside from agriculture or other uses, that could be more economically

utilized if it supported forestry activity.

Forest planting by itself is not a labor intensive activity(7),
However, it has merit when plantations are established in regions where
other intemsive activity does not exist, In such circumstances

forestry can create job opportunities at various levels for the local

population otherwise unemployed or underemployed, This aspect is

wisely explored in tﬁg.following citation:

".,. the establishment of plantations in newy areas demand the
application of manpower of various levels and skills, A
large proportion of the administration and manual tasks in
forestry can be broken up and distributed in a manner that
permits economy of scarce or relatively scarce skills, while
facilitating training at different levels'"(8),

From the experience of one of the major companies working in

"mechanized reforestation in Sao Paulo State it was learned that each
- ten hectares to be planted creates one man-year job and that, during

-the first three years of silvicultural management after the seedlings

are planted, each fifty hectares creates another man-year job(9),
The employment figures are assumed to be much larger in cases of lower
levels of mechanization, Even so, as far as reforestation is concerned,

_these fioures could be used to show the lcw 1ntensity of 1abor utllization.

(7 Schreuder op. cit., p. 300,

(8) Westoby, op, cit,, p. 195,

- (9) Plantar, personal communication (Sao Paulo, 1973),.
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:However, economic activity in the forestry sector is greatl& expanded
;-when the forest operations are related to some industrial activity,
lDirect and indirect jobs are created around forestry in the case of
pulp and pulp and paper production, in logging, hauling, and transporting,
- besides the-jobs created inside the mill in administration, and in the
 shipping of préducts. K1labin(10) reported that during 1971 seven
~major pulp and paper companies in Brazil were directly empioying, in
~ the industrial production and administration, around 11,100 persons,
5,600 with some skill, Furthermore, the same cﬁmpanies pfovided; on a
yearly basis, around 8,30p'jobs in logging, hauling, and transporting
of raw material, plus S,éOO jobs in reforestation and forest management
activities, This ié.a‘good example of.the job opportunities created
around pulp/paper production operations,
| The great merit of a reforestation program is that, if associated
with industrial activities such as pulp or pulp and paper production,
it can transform an underdeveloped region into a geographic center of
economic activities providing jobs and affecting income and skills
distribution, In such circumstances forestry can be considered as a
jtool for regional develoPmeﬁt and economic stability so clearly defined

in the following citation:

"An important product of regional growth is infrastructure
development, If forestry leads to effective structural growth,

a region becomes more attractive to other activities and provides
a wider range of opportunities for its residents,.,, One of the
most common advantages attributed to regions dependent on a

well managed forest resource is stability, Because trees are

(10) S, Klabin, ”Industrié, Economia Florestal e o Fator Humano -~ O Caso
da Industrial Brasileira de Celulose e de Papel", World Forestry
Congress, Buenos Aires, 1972, mimeogr,, p, 8. :
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renewable, the basis of support is enduring"(ll).

Examples of regional economic impact of pulp/paper oéerations can
be certainly observed and measured in various locationé such as
: Teleﬁaco Borba in Parana State, and Lages and Tres Bérras in Santa
fCatarina State,

The considerations above show that a forest policy, in the long-
run; can play either a direct or indirect role in the regional distri-
-bution and intensity of economic activities, For this reason,
geographic location of economic activities is herein suggested a% a

criterion to guide forest policy concerned with pulpwood production,

Recommendations for Policy Measures

In order for ﬁHe'economy to be self-sufficient in terms of

production of pulp and paper, and in order to allow for the planned pulp

exports, the pulpwood balance equilibrium must be pursued‘as the main
criterion for forest policy concerned with pulpwood production, .
The dimensions of thé forest program, the annual rates of reforestation
as well as the measures of forest management muét be such that an
equilibrium of future pulpwood balance is reached,

In order to meet the future demand for pulpwood, and in light
of the criteria discussed above, it is recommended that:

1, The reforestation program coﬁtinue at the 1972 rates of

plantation but with an intensification of silvicultural management in

order to improve yield per hectare, and, consequently, total production

(11) D. E, Kromm, "Limitations on the Role of Forestry in Regional
Development, Journal of Forestry", October 1972, pp. 630-633,
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of pulpwood.

If measures are not undertaken to improve yield per heétare,
‘the present rate of reforestation must be increased both’ in Pinus and
_Eucalyptus plantations to the extent that future production of pulpwood
jwill equal future consumption;

2, The new forest plantations be concentrated around present

’(or feasible) pulpmill sites in order to make physical supply of pulp;
: wood equivalent to economic supply;
L
E‘ | | 3., Investments.be encouraged for reforestation in those regions
; that can offer the highest internal rate of return from pul#Wooﬁ production;
%JZ 4, The species plaﬁfed be those acceptable for pulping,
L In light of thig;study it also seems appropriate to recommend

llthat:

5. A similar study be conducted for the other outputs of forests,
timber in particular, in order to facilitate the establishment of an
over-all forest program.

6. Forest statistics be improved and data kept in permanent
‘'records, The records should be available for economic studies,

7. An 'industrial' section be created in the IBDF organization
:ﬁith a team of foresters experienced in forést industries and with
-advanced training in quantitative methods, forecasting, planning, and
forestry economics in general, This team will be in charge of developing

and updating studies on trends of consumption and production of forests
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" products, This team would also be in charge of orienting and advising
forest industries as well as the IBDF administration in the utilization

.and formation of new forest resources,
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CHAPTER VI

ﬁ SUMMARY : FINDINGS AND CONCLUSIONS

i Parallel forecasts of consumption and production of pulpwood to

P

11985 were carried out in this study to determine the extent to which
existing man-made forests would fulfill the pulpwood needs in the future

production of pulp and paper*,

The forecast for future consumption of pulpwood was carried out

in three different steps, First, pro;ections of consumption of paper
were obtained using stepwise regression equations with multiple inde-

pendent variables. Second the projectlons of paper consumption were

conver ted intp_gquivelent consumption of long and short fiber pulp,
to which production earmarked for export was added, Third, the pro-—
jection figures of pulp consumption pPlus exports were converted into

equivalent consumption of long and short fiber pulpwood To the

projections of pulpwood consumption in the production of pulp and
paper, projections of the same type. of wood used for other purposes
fiberboard, particleboard, and charcoal) were added' the result

represents the total projected consumption of wood by the pulp
l !

industry and its competitors for wood ,

The consumption forecasts for paper, pulp, and pulpwood were based

:'r
1
i
:

;0on assumptions such as economic growth, industrial production, and

population growth,

*The terms demand and 'supply are often used in the industry publications
in lieu of consumption and production,
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The projections of pulpwood production were worked out through
:simulation models based on area planted, species, and on assumptions
?of yield per hectare, rotation length, thinnings aﬁd clear-cutting
:'regimes. |

The future trend of pulpwood balance was derived by comparing the
projections of annual pulpwood consumption and production,

The forecasting models used in this study have a wide variety of
limitations; these shortcomings have been pointed out in Chapter I,

Four different criteria were discussed and suggested to guide

forest policy for pulpwood production: pulpwood balance, saving of
foreign exchange, internal rate of return from plantations, and

geographic location.of economic activities,

Findings

The key findings of this study are-summarized below:

1, Assuming a nine percent economié gfowth, under conditions of
unchanged relativé prices, paper consumption in 1985 will be betweeﬁ.
6,3 and 7.5 million metric tons, i,e,, an annual average increase of
10,7 percent; consumption of writing and printing papers in 1985

will be 1,7 million toms (12,0 percent annual increase); newsprint,

570,000 tons (5,8 percent annual increase); packaging papers and card-

board and paperboard, 3,5 million tons (11,4 percent annuallincrease);

industrial papers and others, 467,000 tons (10,9 percent annual

increase),
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2, If the existing pulpmill and new mills being established
for pulp exports remain in the international market, pulp exports will
amount to 800,000 tons in 1978,

3. Under conditions of Brazilian self-sufficiency for pulp and

paper products, pulp consumption in 1985 will amount to 4,6 million

~

~metric tons, of which 1,7 million tons will be long fiber pulp., In

order to maintain the level of exports and to supply the domestic -

- market, additional capacity must be added to the industry beyond the

presently known expansion plans and projects, This necessary additional
capacity is summarized in Table 6-1 and represent by negative figures
in the same Table, |

4, Pulpwood requirements in 1985 will amount to 15,6 million
steres, softwood, agd 36,8 million steres, hardwood, These volumes
account for wood used in the production of fulp, figerboard, particle-
board, and charcoal (see Tables 4-8 and 4-9 for wood annual require;
ments),

5, The forecast of potentially harvestable volume of pulpwood
from man-made forests, assuming that the reforestation program contiﬁues
at the 1972 rates of planting, will amount to 13;9 million steres, Piﬁus
pulpwood, and 32,6 million steres, Eucalyptus pulpwood in 1985 (see
Tables 3-9 and 3-13 for yearly harvestable volune figures),

6. As shown in Tables 4-8 and 4-9, the present reforestation

program is not yet large enough to meet the pulpwood requirements of
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Table 6-1, ~— REQUIREMENTS OF ADDITIONAL CHEMICAL AND SEMI-~CHEMICAL
PULP PRODUCTION CAPACITY

(Thousand metric tons)

Long fiber pulp ‘ Short fiber pulp
: capacity, consumption Differ- capacity, consumption Differ-
‘'year existing ence existing plus ence
i or under or under  exports
way vay
1973 325 462 -137 844 918 74
1974 379 534 -155 1065 1027 +38
1975 447 615 ~-168 1194 1114 +80
1976 528 633 -155 1287 1315 . =28
1977 868 759 +109 1856 1887 ;=31
‘ _ 1978 868 841 + 27 1907 -~ 2077 -170
£ 1979 868 931 - 63 1907 2250 -343
1980 868 1031° =163 1907 2442 =535
1981 868 1141 -2713 1907 2659 -752
1982 868 1261 -393 1907 2902 -995
1983 868 1394 -526 1907 3175 - =1268
: 1984 868 1540 ~672 1907 3481 ~1574
: - 1985 868 1700 ~832 1907 3760 -1853

~Sources: Tables 2-9 and 4-1,

jthe industry,
The negative balance in the softwooed pulpwood balance means that
4 " Parana pine will continue to be consumed as pu}pwood at a volume that
covers the 'deficit' shown in the pulpwood balance trend, However,
:this is a solution only for the present decade; thereafter Pinus are

expected to be the major source of softwood for pulping.
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Research Needs

Apart from the recommendations given in Chapter V, some additiénal
i;research studies are mandatory for a better understanding of wood as
fraw ﬁaterial for pulp production:

1, A detailed study qf man-made forests to determine which
;plantations will in fact be available for industrial purposes, Such é
jjstudy must include information on transportation facilities and on
¥distances of forest stands to pulpmill sites as.well as information on

“ the designated end-uses of plantations, The study should also point out
?the number, area, and investments of tree-planting projects approved
 but not implemented, The. results woﬁld lead to-a better information. on
;existiné plantations: ag well as facilitate the control of the fiscal
iincentive program, .

2, A survey of the groundwood mills, their broduction, and raw
?;matérial used; |
l 3. A survey of the statistical figures on consumption of ground-
?wood and waste paper in the production of paper;

4. An inventory of the Parana pine growing stock and a study of

;fits economic availability for pulping purposes;
I

5,7 An inventory of Acacia (wattle) plantations in the State of
;;Rio Grande do Sul and a study of its economic availability for pulping.
6. A study of economic feasibility of using chipping headrig

- (or chip-and-saw) systems in softwood lumber production in order to
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maximize utilization of harvested wood ,

Conclusions

1, As far as pulpwood is concerned, the volume to become

~available from existing man-made forests is far below the minimum

necessary to cover, in the present decade and thereafter, the wood needs

of the pulp industry and raw material competitive users (fiberboard,

particleboard, and charcoal),

2, 1In order to allow for pulp exports and for the self—sufficienc&.
of the economy in terms of pulp and paper products, the reforest;tion
program must be enlarged or forest management in existing and future
plantations must be }ntensified to dncrease production of wood, The
second solution, i.é:;‘;ntensification of forest management with con-

tinuation of 1972 rates of plantation, seems to be a more appropriate

solution since it is unlikely that larger investments could be brought

to the forest sub-sector., This measure calls for better selection of

. seeds and sites, fertilization, and silvicultural practices, along with

an increased effort to locate new plantations close to the pulpwood

markets as permitted by land costs,

This statemént is valid both for Pinus and Eucalyptus plantations,

The future of the reforestation program will affect the flow of
wood only after 1979, Before then any increase in the flow of wood
will depend upon intensification of forest management if depletion of

growing stock is to be avoided,




BIBLIOGRAPHY

124




325

Bastos, A, G., Data on Forest Plantations in Minas Gerails,
Instituto Brasileiro de Desenvolvimento Florestal/
Comissao de Zoneamento Economico Florestal,

Belo llorizonte, 1973, mimeogr., 4 pp.

Brasil, "Sintese: Metas e Bases para Agao do Governo', September 1970,
126 pp.

Brasil, "Primeiro Plano Nacional de Desenvolvimento (PND) - 1972/74",
Law no, 5727, November 4, 1971, 77 pp,

Brazilian Consulate General, Brazilian Bulletin, vol, 27, no., 5481,
i January 1973, ¥ew York, 1973, 3 pp.

Carteira de Comercio Exterior (CACEX), "Exportagao Efetiva-Jan/Dez,
1972", Banco do Brasil SA, Rio de Janeiro, 1973, mimeogr,

Companhia Florestal Santa Barbara (Belgo Mineira), Data on clear—
cutting of 35,000 ha of Eucalyptus plantations, Belo Horizonte,
1973, unpublished, . :

Conjuntura Economica, Fundacao Getulio Vargas, Imstituto Brasileiro de
Economia, vol,: 25, June 1973, Rio de Janeiro, 1973, 208 pp.

Conjuntura Economica, "25 Anos de Economia Brasileira', Fundagao Getulio
Vargas, Instituto Brasileiro de Economia, vol, 20, November 1972,
196 pp. '

Foelkel, C, E, B.,, "Unbleached Kraft Pulp Properties of Some of the
Brazilian and U,S, Pines', M,S, Thesis, State University of New
York, College of Environmental Science and Forestry, Syracuse,
New York, August 1973, 192 pp. '

Golfari, L,, "Conifers Suitable for Reforestation in the States of
Parana, Santa Catarina, and Rio Grande do Sul'j Food and Agri-
culture Organization of United Nations, Report to the Govern-
ment of Brazil, Rome, Italy, 1970, 86 pp.

Grupo de Trabalho-Carvao Vegetal Siderurgia, "Perspectivas do Abastecimento
de Carvao Vegetal’, Instituto Brasileiro de Desenvolvimento
Florestal, Belo Horizonte, 1972, mimeogr., 2 pp.

Hair, D., "Use of Regression Equations for Projecting Trends in Demand
for Paper and Board", US Forest Service, Forest Resources Report
no, 18, Washington, D,C,, 1967, 178 pp.




126

Hummel, F, C., and Davidson, J., L., "The Planning and Develdpment of
Market for Man-made Forests', VII World Forestry Congress,
Buenos Aires, Argentina, 1972, 15 pp.

_Instituto do Agucar e do Alcool, "Resultado Final da Safra 1971/72",
Divisao de Estudo e Planejamento, Servigo de Estatistica e
Cadastro, Rio de Janeiro, 1973, 9 pp.

- Instituto Brasileiro de Desenvolvimento Florestal, '"Zoneamento Economico
. Florestal do Estado de Santa Catarina'’, Curitiba, 1970,
73 pp., + 14 maps,

Instituto Brasileiro de Desenvolvimento Florestal, "Zoneamento Economico
Florestal do Estado do Rio Grande do Sul", Curitiba, 1971,
125 pp. + 21 maps.

Instituto Brasileiro de Desenvolvimento Florestal, (Equipe de Analise
do Parana), '"Relagao dos Projetos de Incentivo Fiscal Lei 5106,
implantados no Parana e distribuidos por Municipio", Instituto
Brasileiro de Desenvolvimento Florestal, Curitiba, Parana, 1973,
6 pp., mimeogr, -

Jaakko P8yry & Co, (Consulting Engineers), "An appraisal of the Newsprint
Development Opportunities in Latin America’, paper presented
at the ECLA/FAO/UNIDO Regional Consultation on the Development of
the Forest and Pulp and Paper Industries in Latin America,
Mexico, D,F,, 19-26 May 1970, 75 pp. + 4 annexes, '

Kajiya, S,, Forest inventory of Pinus elliottii plantations in Capao
Bonito, Instituto de Pesquisas Tecnologicas de Sao Paulo, 1972,
unpublished,

‘King, K, F. S,, "Modernizing Institutions to Promote Forest Development',
Unasylva, vol, 23(4):19-49, Food and Agriculture Organization,
Rome, Italy, 1969,

Klabin, S,, "Industria, Economia Florestal e o Fator Humano - o Caso
da Industria Brasileira de Celulose e Papel", VII World Forestry
Congress, Buenos Aires, Argentina, 1972, 9 pp.

'Koch, P,, "Utilization of the Southern Pines', USDA Forest Service
Agriculture Handbook no, 420, 2 volumes, Vashington, D.C.,
1972, 1663 pp,

Kromm, D, E,, "Limitation on the Role of Forestry in Regional Development'",
Society of American Foresters, Journal of Forestry, October 1972,




127

pp. 630-633.

. Leone, Consultoria e Planejamento Ltda, "Panorama da Industria Brasileira
: de Celulose e Papel", Associagao Paulista de Fabricantes de
Papel e Celulose, Sao Paulo, 1972, 57 pp.

‘Madeira, J, L,, and Simoes, C, C,, "Estimativas da Populagao Urbana e

: Rural Segundo Unidades da Federagao, de 1960/1980, por uma Nova
Metodologia', Instituto Brasileiro de Geografia e Estatistica,
Boletim Demografico CBED, vol, 2, no, 4, 1972, 29 pp,

-Matt, V, A,, "Analysis of Timber Supply: Minas Gerais, Brazil”, Ph,D,
Dissertation, State University of New York, College of Envirommental
Science and Forestry, Syracuse, New York, July 1973, 161 pp.

Mello, H, A, et al,, "Influencia do Espagamento na Produgao de Madeira
de Fucalypto em Solo de Cerrado", Instituto de Pesquisas e
Estudos Florestais, Bulletin no, 2/3, pp. 3-30, Piracicaba,

Sao Paulo, 1971,

pilar, L, P, et al,, (Working group no, 6), "Estatistica de Produgao/
Papel e Celulose 1971", Associagao Paulista de Fabricantes de
Papel e Celulgse, Sao Paulo, 1972, 157 pp. )

Sandwell and Company Ltd,, "A Review of Bagasse Technology for the
Production of Pulp and Paper', paper presented at the ECLA/FAO/
UNIDO Regional Consultation on the Development of the Forest
and Pulp and Paper Industries in Latin America, Mexico, D.F.,
19-26 May 1970, 61 pp.

Schreuder, G, F,, "The Evaluation of Forest Investments in Underdeveloped-
' Countries by Investment Criteria Standards', Commonwealth
Forestry Review, vol. 49(4):368-374, no, 142, December 1970.

Secretaria de Agricultura do Estado de Sao Paulo, 'Programa Florestal
do Estado de Sao Paulo', Sao Paulo, 1970, 65 pp. + maps,

United Nations, ECLA/BTAO/FAO Pulp and Paper Advisory Group for Latin
America, "Economics of Pulp and Paper Manufacture under Average
Latin American Conditions", Santiago, Chile, March 1966, 45 pp,

United Nations, FAO, "World Demdnd for Paper to 1975", Rome, Italy,
1960, 159 pp.

United Nations, FAO, "Yearbook of Forest Products', Rome, Italy, 1972,
230 pp.




128

Vaux, C, E,, '"Long Term Supply Forecasts', In Forecasting of Forestry v
i Economics, pp. 28-34, Folia Forestalia 101, Institutum
Forestale Finniae, Helsinki, 1971,

“Victor, M, A, et al.,, "Evolugao, Estagio Atual e Perspectivas das
Florestas Exoticas em Sao Paulo, Instituto Florestal de
Sao Paulo, Bulletin no, 1, 1972, 32 pp, + 11 Figures,

Westoby, J. C,, "Forest Industries in the Attack on Economic Under-
' development', Food and Agriculture Organization of United
Nations, Unasylva 16(4):168-201, no, 67, 1962, Rome, Italy,




129

APPENDIX A

COMPUTER PRINTOUTS: WOOD VOLUME FROM MAN-MADE FORESTS
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APPENDIX B

COMPARATIVE FLOW OF WOOD FROM PLANTATIONS ESTABLISHED THROUGH 1972

AND FROM PLANTATIONS TO BE ESTABLISHED IN THE 1970's,
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