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ABSTRACT

SPATIAL EQUILIBRIUM ANALYSIS OF TIMBER MARKETS IN SOUTHERN
BRAZIL AND IN THE OTHER MERCOSUR COUNTRIES

By

Marcelo Sergio Souza Wiecheteck

With an estimated 242 million people in 2000 and an aggregate GDP of US$ 1.7
trillion in 1999 (CIA, 2000), Mercosur has become an important economic bloc in the
Southern Hemisphere. Its forest products market has gained growing importance from
large investments in plantations and industrial facilities notably in Brazil, Chile and
Argentina. In particular, the conifer sawlog and lumber markets face increasing demand,
limited supply of plantation industrial roundwood, and trade liberalization.

The purpose of this study was to investigate the market equilibrium for conifer
sawlogs and lumber in Mercosur, focusing on Southern Brazil. The mathematical
framework was based on Samuelson (1952), extended by Takayama and Judge (1964a.
1964b and 1971). Multiple regression analysis and price endogenous linear
programming system for economic modeling (PELPS III - Zhang, Buongiorno and Ince,
1993) were used to create a regional spatial equilibrium model. Price elasticities were
mostly estimated through systems of simultaneous equations.

A spatial equilibrium model was developed, which simulates the optimal trade
pattern, consumption, production, and capacity that satisfy the price and the

supply/demand quantity relationship. The study demonstrated that the Southern Cone

countries have increased their pattern of production, consumption and trade under more



economic efficiency. Limited production of pine sawlogs and lumber in Brazil and
relative expansion of the lumber market in Chile and Argentina are indicated. In
addition, limited trade within the bloc and significant trade with partners outside the bloc
are also predicted. The sensitivity analyses indicated the possible changes in the
outcomes as a result of changing one key variable at a time, including changes in the
availability of pine sawlogs in Brazil, change in the growth of GDP in Brazil and change
in the price elasticity of demand for sawnwood in both Brazil and Chile. The future
pattern of production, consumption and trade of conifer lumber in Southern Brazil is
likely to be highly influenced by the magnitude of changes in the availability of pine
sawlogs from plantations. Southern Brazil could face a significant reduction in its pine
lumber production and consequent exports, even becoming a net importer, if a drastic
decrease in the availability of pine sawlogs occurs. Such a scenario, however, will be
positively or negatively influenced by the interaction with other major macroeconomic
variables and the expansion of the resource base, both in Brazil and in some of the other
Mercosur countries. The model is useful as a policy instrument to analyze strategies for

further forest sector development in individual countries.
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CHAPTER 1

INTRODUCTION

The forest products industry has become an important economic sector in Brazil
and in some of the other Southern cone countries, including Chile, Argentina, and
Uruguay. Among the important solidwood products markets are those for conifer sawlogs
and lumber, which have experienced a fast growth in supply, demand and trade in recent
years. This rapid expansion has been based on large-scale plantations with fast-growing
pine species, established primarily in Southern Brazil and in Chile since the mid-1960s,
and more recently in Argentina and Uruguay. As a result, the profile of the conifer-based
industries has been re-shaped by shifting from the consumption of a native conifer

(Araucaria) in the past to planted pines, developing a new market product, with

significant social and economic impacts.

Recent economic, political, social, and environmental developments have become
driving forces that may affect the future of the solidwood and sawmilling industries in
Various countries. A major event was the creation of Mercosur, the trade bloc agreement
including Brazil, Argentina, Uruguay, and Paraguay as member countries, with Chile and
Bolivia as associate members. With an estimated 240 million people in 2000 and an

aggregate GDP of US$ 1.7 trillion in 1999 (CIA, 2000), Mercosur has become an

important economic bloc in the Southern Hemisphere. It brings opportunities for trade
Creation, and industrial expansion and diversification. Its forest products market has
gained growing importance from large investments in plantations and industrial facilities

notably in Brazil, Chile and Argentina. In particular, the conifer sawlog and lumber



markets face increasing demand, limited supply of plantation industrial roundwood, and
trade liberalization.

In Brazil, the forest industry emerged when tax incentives were made available
for reforestation from 1966-86, resulting in the reforestation of over 5 million ha with
Pinus and Eucalyptus (Suchek, 1991). Such species are highly integrated into the
industrial process, primarily in the South and Southeast regions, where a significant
proportion of the country’s forest plantations and forest-based industries are located.
Since the end of the fiscal incentive program, however, and with few economic
incentives for new plantations (e.g.: BRDE, 1995; MMA, 2000) the annual planting rate
has declined significantly. Both the South and Southeast Brazil will likely face a deficit
of roundwood starting in the first decade of the twenty-first century (Azeredo, 1993;
Wiecheteck and Stevens, 1997; Leite', 1998, cited by Kengen and Graga, 1998). On the
other hand, countries like Chile, and, in a smaller scale, Argentina and Uruguay, have
steadily expanded their forest base. Some studies indicate that the possible deficit of
roundwood in Southern Brazil could be reduced through investments in new plantations
(Dos Santos, 1996) or through an effective re-planting program (Ramos, 1993). Both
studies, however, did not consider the classical price-quantity relationship, the inter-
dependencies of the forest based-industries, the stages of the transformation process, the
influence of demand and supply shift variables, the relationship with the other Mercosur
countries, the opportunity for intensifying intra and inter-Brazilian trade, nor the spatial
distribution of the plantations. Ramos (1993) suggested that the allocation pattern should
allow wood transportation under economically viable conditions. In 2000, the Brazilian

! Leite, N.B. 1998 Pesquisa Florestal 14 na Frente [Forest Research Ahead]. Speech at CNPF/Embrapa,
August 11, 1998



government launched a forest policy program aimed at sustainable development, and
among other measures, creating incentives for plantations of 600,000 ha per year by 2010
(MMA, 2000). However, the lengthy sawlog rotation for pines, of as low as 15 years,
makes this policy effective primarily for the middle- to long-run, with little impact in the
short-run.

Other important aspects are environmental issues, the increasing costs of
transportation from more remote supply regions, and changes in the domestic economic

policies effecting both domestic and international trade.

1.1 Statement of the Problem

With limited forest resources and capital, and an expected shortage of roundwood
in some industrial sectors and regions, combined with forest and industrial expansion in
some countries, it is important to determine the optimal use of the resources and the
pattern of production, consumption and trade of forest products, as well as the geographic
and timing pattern for establishing new plantations. The idea of importing forest products
rather than producing regionally is another alternative, taking advantage of more
globalized markets and the relatively stable economy of the Mercosur countries in recent
years. Therefore, the market forces, the government policies and regulations, the forest
industry profile in each country, and the social-economic trends are important variables
to be considered in a study related to the supply, demand and trade of forest products.

The relevance of this study relies on the economic and social importance of the
species and commodities under investigation and in the lack of previous studies focusing

on the classical quantity-price relationship for the forest products market in the Mercosur.



Considering the existing gap in knowledge, this research investigates the market
equilibrium for prices and quantities and trade flows for supply and demand of sawlogs
and sawnwood in Brazil and in the other Mercosur countries. The study is based on the
theory of spatial equilibrium of supply and demand among separate markets. A spatial
equilibrium model that represents the relationship among demand and supply of conifer
sawlogs and lumber and transportation is developed using the formulation proposed by
Samuelson (1952), extended by Takayama and Judge (1964a and 1964b), and adapted by

Zhang, Buongiorno and Ince (1993).

1.2. Objectives of the Study

The general objectives of this study are:

(a) to investigate qualitatively and quantitatively the forest resources and
solidwood industry in Mercosur, with focus on the Southern Brazilian market
for conifer sawlogs and sawnwood;

(b) to evaluate the relationship between demand, supply and prices of sawlogs
and sawnwood in the countries under investigation;

(c) to determine the optimal trade pattern, and the economic allocation of forest
plantations and industrial capacity and production that satisfy the price and the

supply/demand quantity relationship.

1.3. Study Outline and Organization of the Dissertation

To accomplish the objectives described above, the dissertation is divided in three



major chapters, which address different related research questions using specific
principles and tools.

Chapter 2 provides an overview of the dynamics of the plantation forests and the
solidwood industry in Brazil and in the other Mercosur countries pointing out the relative
importance of each country and the trends, challenges and opportunities faced by their
sawtimber and lumber industries. While focusing on the Southern Brazilian market for
conifer sawlogs and lumber, the chapter also includes recent developments in Chile,
Argentina and Uruguay (the bloc’s other major forested countries). Qualitative and
quantitative approaches are combined to provide an overall picture of the regional forest
sector and the conifer sawlogs and lumber markets introduces the variables and data used
in the remaining chapters. A historical perspective of the development of the forest sector
in Brazil is presented, which to a certain extent coincides with the development of the
forest business in Southern Brazil. In discussing the importance of forestry in Brazil and
in the Southern region, statistics about the magnitude and location of the existing forests
and the forest-based industries, major products, exports and imports and social aspects
are presented.

Overall, Chapter 2 analyses the plantation forest industry in Brazil, by describing
the historical developments of the sawmilling sectors, the conifer sawlog and lumber
markets, the forest products trade, the Mercosur integration, and the opportunities and
limitations of each country. Trends in domestic consumption, production and prices of
conifer sawlogs and lumber in Brazil, Chile and Argentina, with brief references to the
other Mercosur countries (Uruguay, Paraguay, and Bolivia) are also presented.

Particularly for Brazil, Chapter 2 provides a new synthesis of the Brazilian forest sector



supported by literature and trend analysis. The analysis is intended to provide a better
understanding of the setting and the major actors/elements in the study.

While Chapter 2 focused on an overall description of the forest sector in each of
the Mercosur countries, Chapter 3 explores the simultaneous price-quantity relationship
between supply and demand for each forest product (sawlogs and sawnwood) and region
under investigation, as well as their relationship with other supply and demand shift
variables. The main objective is to provide estimates of the price elasticities of supply
and demand for each product and country to be used in the spatial equilibrium analysis of
Chapter 4. Such elasticities have not been investigated before in other research, which
makes this an important chapter by revealing the range of possible elasticities. A review
of the literature is presented, focusing on the major economic and market forces that
affect the demand for and supply of forest products, the approach and results from other
econometric studies related to solidwood products, and a review of the limited studies for
other solidwood products carried out in Brazil. While discussing the forces affecting
supply and demand for a given commodity, the fact that lumber is a derived demand from
the transformation of sawlogs is considered, bringing to attention the major demand and
supply shifter variables. The theorethical foundation and framework of the study, as well
as the simultaneous equation estimation procedure used in the chapter is discussed. Given
data limitations and the characteristics of specific countries, the econometric analysis was
carried out for Brazil, Chile and Argentina, with the other Mercosur countries (Uruguay,
Paraguay, and Bolivia) combined in a separate analysis with Argentina. Results for each
country are compared with findings from other studies. Price and GDP elasticities of

demand and supply to be used in the spatial equilibrium analysis of Chapter 4 were



estimated in Chapter 3. The major findings of the analysis are discussed, including
recommentadions for further studies.

Chapter 4 combines data and information from the previous chapters, as well as
additional data for each country and region, in order to create a functional price-quantity
spatial equilibrium model of supply of and demand for conifer sawlogs and sawnwood.
The model is a partial equlilibrium model, where the domestic demand and supply
markets in Brazil, Chile, Argentina and the other Mercosur countries are combined with
the markets for imports from and exports to the ASIA-S countries and the rest of the
world. The main goal is to determine the optimum level of production, consumption, and
equilibrium price in each region and the interregional equilibrium trade flows of
commodities between pairs of regions. The problem involves the estimation of a set of
prices that equate supply and demand among regions. In the literature review of Chapter
4, an overview of forest sector models and applications to different forest sectors are
presented and followed by a comparison of different sector and market equilibrium
models. In the review of the market equilibrium models, Samuelson’s (1952) conceptual
framework of spatial equilibrium among separated markets is presented and a description
of PELPS III, the price-endogenous linear programming system used in the study, is
detailed. The empirical method is formulated in terms of the stages of production, the
boundaries of the study and the economic actors and major elements involved. Results of
the base scenario (for the base year 1995 with a 15 year-horizon) and from the sensitivity
analysis are presented for each individual country. The study is also discussed with
reference to its major contributions, strengths and limitations. Major conclusions are

formulated and recommendations for further studies are suggested.



Chapter 5 is a conclusive chapter that outlines the major conclusions from the
previous chapters, also addressing policy-related issues and recommendations for future

research.



CHAPTER 2

THE PINE SOLIDWOOD SECTOR IN BRAZIL AND IN THE OTHER
MERCOSUR COUNTRIES

Introduction

This chapter presents an overview of the solidwood sector in Brazil and in the
other Mercosur” countries (Figure 2.1), with focus on the pine markets in Southern
Brazil. Qualitative and quantitative approaches were combined to provide an overall
picture of the forest sector and the market of conifer sawlogs and lumber in the region.

Plantation forestry, particularly with the emergence of pines, has become an
integral part of the forest landscape of Southern Brazil and some of the other Mercosur
countries (such as Chile, Argentina, and Uruguay) due largely to past government
incentives, land use policies, and public and private investments. Plantations have also
added significantly to the development of the regional forest-based industries in the past
decades.

In Brazil, pines have become an important part of the forest industry, being
primarily used by the pulp and paper and the lumber industries. However, the current lack
of incentives for forest investments, the profile of the forest-based industries, and the
overall economic situation of the country in the recent past have raised the question of
whether or not the existing forests and forest companies will be able to fulfill the growing

demand for pine sawlogs and sawnwood.

? Trade bloc formed by Brazil, Argentina, Uruguay and Paraguay as member countries and by Chile and
Bolivia as associate members.
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Figure 2. 1. Map of South America

2.1 Solidwood Sector in Brazil

2.1.1 Forest Resources - Natural Forests and Plantations

Brazil is the world’s fifth largest country with over 8.5 million square kilometers
(5.3 million square miles), representing 47% of South America. About 90% of the
country is located between the Equator and the Tropic of Capricorn. The long distance
from North (5°N) to South (35°S), stretching over 4,500 km (2,800 miles), combined

with diverse climates, geological formations and changes in elevation created varied



ecosystems across the country (Tomaselli, 1998; Kengen and Graga, 1998). Brazil is
subdivided into five political regions (South, Southeast, North, Northeast, and West
Central), each with diverse vegetation types. Over 60% of the country is covered with
natural forests, with nearly 394 million ha potentially productive forests, excluding
protected forests and Indian reservations.

The Amazon rain forest, in the North along the Equator (including its extensive
buffering zone in part of the Northeast and West-Central regions), is the largest
concentration of natural hardwood forests in the country, comprising 320 million ha of
forestland, or almost 50% of the country’s area (Tomaselli, 1998). The total wood
volume is estimated at 50 billion m’, with only 10% considered of commercial use,
represented by 1/6 of the 30,000 existing species (Higushi, 1985).

Another important natural ecosystem is the Parana pine (Araucaria angustifolia)
forest in the South. This forest type has been systematically depleted over most of the
twenty century as result of agricultural clearing, logging, and urban/industrial
development. Other important natural forest types include the Atlantic Rain Forest
(extending throughout the Coastal zones of the South, Southeast, and part of the
Northeast); the Cerrado (a Savannah-vegetation type in the West Central region); the
Pantanal (a wetland forest type also in the West Central), and the Caatinga (a dry-bush
vegetation type in the Northeast).

The Amazon and the Atlantic forests (hardwoods), and the Araucaria forests
(conifer) have played a major role as sources of roundwood for the solidwood industry
during most of this century. However, in the past few decades, extensive plantations with

pines and Eucalyptus throughout the country have emerged as important sources of
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industrial roundwood. Pines (primarily Southern yellow pines) are concentrated in the
Southernmost states, in a sub-tropical zone, and Eucalyptus have been planted along the
Atlantic Coast from the South to the North, and inland in the West-Central region.
Nationwide, plantations are estimated at 4.6 million ha, respectively 1.7 million
with Pinus and 2.9 million ha with Eucalyptus (Sobrinho, 1996). The majority of the
pines are located in the Southemn states of Parana (35.8%), Santa Catarina (20.6%), Sdo
Paulo (12%) and Rio Grande do Sul. The state of Minas Gerais has the largest area of
Eucalyptus (41 % of the country’s total), which has been closely linked to the steel
industries and the pulp and paper sector. Sdo Paulo, Bahia and Mato Grosso do Sul have
also established large-scale Eucalyptus plantations, primarily for the pulp and paper

industry. Minor species account for the remaining 0.3 million ha (Tomaselli, 1998).

2.1.2 Historical Developments of the Solidwood Sector

The forest activity in Brazil started at the time the Portuguese first arrived in
1500, with the harvesting of fine hardwoods for the European market. During the
following four centuries harvesting was extractive and to a large extent, not linked to any
industrial process. However, during most of the twenty century, harvesting of natural
forests intensified significantly as result of extraction and the clearing for agriculture,
cattle ranching, industrial use and urbanization (BNDES, 1995), primarily in the states
along the Atlantic coast. National development policies set by the government with
strong subsidies for agriculture as well as public and private investments lead to the

intensification of deforestation and change of the land use in most of the country.

12



The solidwood industry emerged in the beginning of the twenty century in
Southern Brazil, based initially on the abundant Parana Pine forests and intimately related
to the sawtimber production. Argentina remained the main export market for many years,
but, as result of its high lumber quality, Parana pine gained markets in Europe and in the
US (Tomaselli, 1998). Intensification of commercial harvesting and deforestation caused
by agricultural projects gradually reduced its supply. As result, the “Instituto Nacional do
Pinho” (National Institute of Parana Pine) was created in 1941, becoming the first
national agency concerned with monitoring and providing incentives for plantations
(BNDES, 1995).

In the 1960s, as a result of shortage of Parana pine supply and the government
strategy to develop the North region, the timber industry started to move towards the
Amazon to take use of its extensive hardwood resource. The vast area of land opened to
agriculture and pasture made available large volumes of high quality logs at a relatively
low cost, although most of the resource did not find a commercial use. In 1966, IBDF
(currently IBAMA) was created with the objective of developing national forest
programs and related policies. In the same year, the federal government launched a fiscal
incentive program (law 5106, 1966) allowing individuals and corporations to invest part
of their tax liabilities in reforestation projects. This model offered generous terms and
conditions to both domestic and foreign investors through a fiscal incentive scheme for
regional development programs (Kengen and Graga, 1998). During the greatest tax relief
period (1967-1974), over US$50 millions were set aside by the government for planting
programs (USDC, 1991). The total area approved for reforestation from 1967-86

amounted to 6,252,483 ha, 52% (3.2 million ha) were Eucalyptus, 30% (1.9 million ha)
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Pinus, and about 18% comprised of Parana Pine, other native species, fruit trees, palms
and others (WFI, 1995; BNDES, 1995; Kengen and Graga, 1998) (Figure 2.2).

Volume and rotation ages vary with location of the forest and species. Eucalyptus
yield mean annual increment (MAI) from 5-35 m*/ha.year in 7-21 year rotation. Pines’
MALI varies from 8-30 m*ha.year in 20-25 year rotation (including intermediate
thinning). However, the MAI is improving considerably and rotation ages are shortening
through the use of genetically superior stock. (WFI, 1995), and more suitable

management practices.
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Figure 2. 2. Area approved for pine plantation using fiscal incentives in Brazil (1967-86)

The forest plantations with fiscal incentives became a major source of industrial
roundwood as well as raw-material to some energy-using industries. By establishing
plantations, companies also fulfilled their ‘forest recovery’ programs (law 4771/1965)
which requires that wood-consuming firms invest on self-production of raw-material they

consume. With the incentives, firms carried out their ‘forest recovery’ programs and
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generated capital for continuous investments on industrial plants (Ramos, 1993).

The fiscal incentive policy aimed primarily at private businesses (Garlipp, 1997).
Overall, private companies and large-landowners were the major beneficiaries of the
program, accounting for 90% of the plantations (Kengen and Graga, 1998). Pulp and
paper companies, as well as the pig-iron and steel industries, took advantage of this
opportunity and established plantations to attain raw-material self-sufficiency, and some
of them, primarily pine growers, became net suppliers of timber. In contrast, sawmills
and the furniture and plywood industries, with a lower degree of self-sufficiency and a
less organized structure, did not take part in the incentive scheme (Kengen and Graga,
1998). These authors also pointed out that the fiscal incentive program was not aimed at
farmers and small landowners, and indeed they did not participate in it.

Financial problems and misuse of the incentives caused the shrinkage of the
program in 1983. The program ended in 1986, with the withdrawal of the incentives
leading to significant decrease in plantations. The average annual planting dropped from
400,000 ha between 1974 and 1982, to around 200,000 ha in 1983 and even less
thereafter. Since the end of the program, plantations has resulted from isolated public and
private actions, carried out primarily by large and usually more capitalized forest-based
companies (Kengen and Graga, 1998) and by some local and state government agencies.
Indeed, in recent years plantation forests have been established by more capitalized firms,
such as pulp and paper companies, to fulfill their own industrial needs, with little regard
to the future timber market and the sawmilling industries’ demand. In addition, large
forest-based firms have initiated stewardship planting programs with small landowners,

with the first option of buying the stumpage by the harvesting time. It adds a burden to
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the less structured solidwood industries, which over the years became dependent on raw-
material from those firms.

During the 1980s, Brazil faced some political turmoil and periods with high
inflation rates that undermined investment, particularly in forestry. As result, only a
relatively small area was planted during the 1990s, despite the growing demand for
industrial roundwood. From the average of 400,000 ha planted in the mid-1970s,
reforestation has been reduced to an average of 150,000 ha per year, insufficient to meet

the country’s future wood requirement (Leite', 1998, cited by Kengen and Graga, 1998).

2.1.3 The Forest Sector and Industrial Roundwood Production/Consumption

The Brazilian forest sector is formed primarily by the lumber, veneer, plywood,
particle board, fiber board, cellulose and paper segments. Overall, it accounts for annual
revenue of US$ 11 billion (representing 4% of the GNP), generates US$ 2.3 billion a year
of foreign exchange credits, and provides 600,000 direct jobs, benefiting approximately
3.5 million people indirectly (WFI, 1995).

Wood processing in Brazil may be evaluated by grouping species used as input in
the industrial process. Tomaselli (1998) indicated three major groups of industries as: (a)
using native hardwood species from the Amazon basis; (b) using planted pines; and (c)
using planted Eucalyptus. The first group is located primarily in the North region and
consumes fine native wood species (e.g. mahogany, cedar, and ‘virola’), producing
lumber, wood panels and plywood for domestic consumption and exports. This group is

formed by a large number of small mills, many originally from the South, and
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characterized by low productivity, technology, and poor managerial standards. Their
harvesting practices have resulted in excessive waste both in the forest and in the mills,
since most of the firms have not implemented strict sustainable forest management
practices. The lack of a clear government policy for the Amazon, associated with the
existence of Brazilian and, more recently, large Southeastern Asian sawmills make the
social, economic and environmental impacts still uncertain for the region. Industries
utilizing pines, are located primarily in the South, and formed by sawmills, plymills,
pulpmills, and wood panel firms (particle and fiberboard). Their products are used
domestically on housing, civil construction, and by the furniture industry, or exported.
The group using Eucalyptus is formed primarily by pulp and papermills spread across the
South, Southeast and Northeast and some steel companies in the Southeast. Eucalyptus is
also used in hardboard production, primarily for export (BNDES, 1995). In recent years,
Eucalyptus lumber started to be produced on a modest scale since problems with the
product quality and market acceptance must be still overcome.

By the mid-1970s, plantations became an important source of raw-material to the
growing forest industries. In particular, pulp and papermills, and some wood panel
industries benefited from this new resource and expanded considerably (BNDES, 1995).
Therefore, both natural forests and plantations played a major role on the development of
the Brazilian forest sector during the second half of the last century. Plantations are
mostly owned by the private sector, primarily by large forest-based companies although
varied small businesses also own some shares of planted forests. Non-private owners are
a minor category of plantation owners.

The increasing production in all categories of industrial roundwood since the
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1970s is notable and indicates investments and diversification of the Brazilian forest

sector (Table 2.1). Given an existing ban on roundwood exports until 1993, and

negligible imports during the period (IBAMA, 1996), the production also represents the

industrial roundwood consumption by forest-based industries.

Table 2. 1. Evolution of the production of industrial roundwood in Brazil (1979-99)

. Pulpwood Other
Industrial Sawlogs and and l‘:article Industrial
Roundwood Veneer Logs

Year (000 m’) (000 m’) Board Roundwood

(000 m®) (000 m>)

C NC C NC C NC C NC
1970 | 11113 | 12825 9320 7470 1400 2110 393 | 3245
1980 | 25814 | 35908 19916 | 16296 | 5400 | 15500 498 | 4112
1990 | 31291 | 42986 | 20085 | 17883 | 10600 | 20101 606 | 5002
1995 | 33032 | 51486 | 21779 | 26000 | 10600 | 20101 653 | 5385
19997 | 22458“ | 30605 | 21779 | 25000 n.r. nr. 679 | 5605
A70-80 132% 180% | 114% | 118% | 286% | 635% 27% | 27%
A80-90 21% 20% 1% | 10%| 96% | 30% 22% | 22%
A90-99 - - 8% | 40%]| - - 12% | 12%

Source: FAO Forest Products Yearbook (2000)
Notes: C — conifer; NC — non-conifer; n.r. — not reported
(1) last year reported by FAO

(2) not including totals for pulpwood and particleboard.

The highest annual growth for all categories occurred during the 1970s, which

coincides with the increasing availability of planted roundwood and a strong growing

economy. For the period 1980-99 a slower annual growth was observed, still with

impressive increase in pulpwood consumption (96% and 30% a year respectively for

conifer and non-conifer pulpwood and particleboard). With respect to conifer sawlogs

and veneer logs the impressive growth during the 1970s (114%) may be attributed to

higher Araucaria supply, since pines were not available in commercial quantities till the

early 1980’s (Table 2.1).
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2.1.4 The Solidwood Industry and the Sawmilling Sector

Domestic production of solidwood products has increased in the past decades,

mostly during the 1970s (Table 2.2). This may be an indirect result of economic

expansion, population increase, and increasing demand for building and packaging

materials and furniture. During the 1980s and the 1990s the average annual growth rate

was variable, but still positive for all the product categories, except fiberboard.

Table 2. 2. Evolution of the production of solidwood products in Brazil (1970-99)

Sawnwood Wood Panel
Year (000 m*) . . (000 m*)

C NC Fiber Particle Plywood Veneer Total

Board Board Sheets

1970 4535 3500 269 112 342 96 819
1980 7143 7738 | 780 660 826 216 | 2482
1990 7923 9256 | 698 660 1300 234 | 2892
1995 8591 10500 | 698 660 1900 300 3558
1997 8591 10500 | 1150" 11500 1900 300 [ 3558
1999 8591 10000 | 698 660 1500 240 | 3098
A70-80 58% 121% 190% 489% 142% | 125% | 203%
A80-90 11% 20% -11% 0% 57% 8% | 17%
A90-99 8% 8% 0% 0% 15% 3% 7%

Source: FAO Forest Products Yearbook (2000)

Notes: C - conifer; NC — non-conifer; n.r. — not reported
(1) last year reported by FAO
(2) not including totals for pulpwood and particleboard.

For sawnwood, the average annual growth in production was 1.1% and 0.8% a

year, respectively for the 1980a and 1990s. However, since the late 1990s FAO estimates

have been reported with the same value as for 1995 for most of the products (Table 2.2).
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2.1.4.1 Domestic Production of Conifer Sawnwood

Sawmilling is the leading solidwood sector both in number of firms and
production capacity (Table 2.3). In contrast to the pulp and paper sector, the sawmilling
industry is formed by thousands of small, portable, undercapitalized independent mills
(Kengen and Graga, 1998), and characterized by low product quality and lack of
modernization. Over 80% of the sawmills have low productive capacity with production
of up to 6,000 m’ of lumber per year (BNDES, 1995). However, in recent years, some
technological developments have been noticed in both the sawmill and furniture
industries (Sobrinho, 1996). On the other hand, wood panel producing companies have
high productivity levels, industrial modernization and automation, good product quality

and more professional management structures (BNDES, 1995).

Table 2. 3. Estimated installed capacity of solidwood industries in Brazil (1993)

Solidwood Firms Production Capacity
Products (number) (000 m*/year)
Sawnwood M 8,000 e 10,000 18,000 - 22,000
Plywood ¥ around 400 2,200
Veneer ¥ 40 - 50 400
Fiberboard ) 2 700
Particleboard 6 1,285

Source: (1) ABPM; (2) ABIMCI; (3) BNDES; (4) ABIPA; (cited by BNDES, 1995)

Sawmills are concentrated in the North and South regions (Revista da Madeira,
1995a). There are 8,000-10,000 sawmills nationwide in relatively small units (Table 2.4).
Over 50% of these are located in the southernmost states of Parana (2,350), Santa
Catarina (1,900), and Rio Grande do Sul (1,000), and consume mostly pine sawlogs. In

the South, sawlog consumption increased 163% between 1986-95, from 5 million m® to
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13.2 million m’, the great majority being pines (Sobrinho, 1996).

Over the 1990-2000 period, the average growth of sawnwood production in Brazil
was 3.6% per year, with a clear differentiation between production of hardwood and
softwood sawnwood. Over the period the average growth of softwood sawnwood was
5.5% per year and only 3.1% for hardwood sawnwood. Significant growth of Eucalyptus
sawnwood production over the last years have been noticed, with is estimates for 2000
reaching near 700 thousand m3. (ABIMCI, 1999).

Production of value-added products (blocks and blanks, EGP, and moldings) grew
from 515 thousand m*® in 1995 to estimated 859 thousand m’ in 2000. These volumes are
significant considering the recent development of this activity in the country. Growth
rates over the period are high, mainly for blocks/blanks and moldings. The production of
blocks/blanks, engineered glued products (EGP) and moldings are mostly based on pines,
with the main producers located in the Southern region (ABIMCI, 1999).

Conflicting estimates of sawnwood production are reported. FAO estimated 19
million m’ of sawnwood produced in 1995 (FAO, 2000), while Revista da Madeira
(1995a) reported 13 million m’, with the South and North regions producing 5 and 8
million m® of lumber respectively. For the year 2000, Revista da Madeira (1995b)
estimates a total sawnwood production of 20 million m?, 8.5 million m® in the South and
12 million m® in the North. On the other hand, BNDES (1995) indicates a different
scenario, with the combined South and Southeast regions accounting for 80% of the
sawnwood production for 1993 (Table 2.4).

Table 2.4 reveals the leadership of both South and Southeast regions in the

production of all major product categories. That is coherent with the historical pattern of
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industrial development and location of the major consumer markets. Although the North
is responsible for only 20% of the sawnwood production it has been an important supplier
of hardwood sawlogs to Southern sawmills. Even though transportation is relatively
costly, the low production cost and the high price of manufactured products still make the

North-South supply flow profitable.

Table 2. 4. Percentage of regional production of solidwood products by volume (1993)

Region Sawnwood Plywood Fiberboard | Particleboard
and Veneer
South/Southeast 80 75 100 100
Others 20 25 0 0

Source: ABPM, ABIMCI, ABIPA (cited by BNDES, 1995)

2.1.4.2 Domestic Consumption of Conifer Sawnwood

Sawnwood represents a large proportion of the forest resource utilization for
intermediate industrial use in Brazil (excluding fuelwood), consumed in a diversified
domestic market as well as exported. The national sawnwood consumption grew 39%
during 1990-2000, resulting in an average 3,3% annual growth rate (Table 2.5). The
consumption of hardwoods grew 38% (3.2% per year), while softwoods presented a
growth of 41.4% (3.5% per year).

Although statistics about the role of pines in different structural wood markets is
limited, the furniture industry represents an important segment with growing pine
consumption. In the early 1990s, the furniture industry started to consume massive

volumes of pine, representing over 80% of the furniture exports by 1996, five times more
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than during the 1980s. There were 13,500 furniture mills in the country in 1996, with
pines representing 80% of the wooden raw-material for the RTA (‘ready to assemble’)
furniture, primarily in Santa Catarina and Rio Grande do Sul states (Donnelly and
Suchek, 1996). Increasing pine lumber consumption has also been noticed in the

construction industry (Revista da Madeira, 1996).

Table 2. 5. Sawnwood consumption in Brazil (1990-2000)

Sawnwood Consumption
Year Hardwood Softwood Total
000m” | % 000 m” %
1990 10,360 78 2,850 22 13,210
1991 11,510 77 3,440 23 14,950
1992 12,157 78 3,407 22 15,564
1993 12,404 77 3,670 23 16,074
1994 12,179 78 3,451 22 15,630
1995 13,022 78 3,570 22 16,592
1996 13,291 78 3,653 22 16,944
1997 13,752 79 3,648 21 17,400
1998 13,450 79 3,660 21 17,110
1999 13,860 78 3,840 22 17,700
2000 * 14,300 78 4,030 22 18,330

Source: ABIMCI and STCP (ABIMCI, 1999)

2.1.5 Markets of Roundwood and Sawnwood

2.1.5.1 Roundwood Supply and Demand

In contrast to common thought, Southern Brazil has been the major producing
region of wood products nationwide with 54.1% of the total market in the early 1990s,
followed by the North with 30.3%. In 1988, the Southern region produced approximately

2 million m?, 61% from Pinus plantation. The remaining production came from Parana
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pine and hardwood forests, whose depletion has changed the profile of the regional
industry (Revista da Madeira, 1993), toward the consumption of pine species.

Demand for industrial roundwood in Southern Brazil reached 17 million m® in
1990, an increase of 11% since 1980. Sawmills represented the major roundwood-
consuming industry (8.8 million m®, or 52%), followed by the pulp and paper mills (7.0
million m?, or 41%), with only 3% and 4% allocated respectively for veneer and
particleboard. It reflects the importance of both sawmills and pulpmills in the region
(Siqueira, 1995). Intra- and inter-regional transportation of industrial roundwood and
processed and semi-processed forest products is a common practice in the Southern
states. The regional industrial roundwood equivalent consumed in 1990 reached 20.5
million m®, 6% coming from other states and 94% being regionally produced and traded.
Roundwood imports in 1990 accounted for 1.2 million m’ (a decrease of 50% from 1980)
while exports were negligible. For the total sawtimber production in the South, 94% was
consumed domestically and 6% was exported (Siqueira, 1995).

Nationwide, roundwood is supplied from both plantations (Pinus and Eucalyptus)
and natural forests (a small proportion from regional hardwoods, Parana pine, and
hardwoods from the North). The roundwood from plantations showed impressive growth
of 863%, between 1975-95 from 2.5 million m’ to 24.5 million m’ (Siqueira, 1995). Most
of the supply in 1990 was industrial logs (17.3 million m®), while 6.9 million m* and
227.4 thousand m’ respectively were fuelwood and charcoal/firewood.

In recent years, excess supply of pine roundwood has entered the domestic market

as result of a large proportion of plantations reaching harvestable ages. The supply

increase has driven prices down, reducing incentives for continuing forest investment.
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Fast-growing plantations are usually owned by forest subsidiaries, which are committed
to supply raw-material for their associated industry (e.g., forest branches of pulp and
paper mills). For such companies, prices reflect more a transfer value from the subsidiary
rather than the true market price. On the other hand, sawmills to a large extent have been
dependent on the excess supply of pine sawlogs from other producers such as papermills’
subsidiaries. In this case, sawlog prices tend to express a competitive market price, since
both buyers and sellers have the expected behavior of the demand and supply agents.

Since the end of the fiscal incentives in 1987, only the more capital intensive
companies (pulp and paper mills’ forest subsidiaries) have invested on plantations. Given
the low price of roundwood (notably pulpwood), self-generated capital has been limited
and, as result, plantations have been linked to the companies’s future pulpwood
requirement, with not much left as potential excess supply for sawmills. This scenario has
perpetuated a situation in which capital intensive companies have established enough
plantations to fulfill their needs while sawmills have not generated enough capital to
invest in their own forest assets to supply their growing demand for sawlogs.

With limited forest resources and lack of policies and programs for new
plantations, there is an overall concern that Southern Brazil may face a deficit of
roundwood in the coming decades. Given a growing demand for roundwood in the South,
Siqueira (1995) estimated a regional deficit of Pine roundwood by the year 2015, and
from Eucalyptus by 2007. Ramos (1993), in his study about the supply and demand of
roundwood in the state of Paran4, predicted that scarcity of industrial roundwood will
reach the Southern state between 2003 to 2007 if the 1993 trend of consumption and

planting continues. A study carried out by BRDE bank for the Southern states estimates a
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deficit of industrial roundwood for by 2007 (Kengen and Graga, 1998). Wiecheteck and
Stevens (1996), in a gap analysis study of the pulpwood market in Brazil, identified
shortages of Pinus and Eucalyptus pulpwood, respectively by 2004 and 2008 if reduced
plantation area and increasing growth in domestic demand for pulpwood and sawnwood
continue. Revista da Madeira (1995a and 1995b) suggests a sharp shortage of roundwood
after 2005, in Southern Brazil as result of the non-continuity of forest plantations.
Depending on changes in the economy, this trend could be expected (Revista da Madeira,
1995b). Bacha (2000) also suggests the potential for shortage of certain types of
roundwood from plantations (mostly large logs and fuelwood) considering the balance
past supply of and demand for those products. However, such forecasts are
generalizations and more detailed studies are needed to effectively account for spatial and
industrial aspects. Although forest resources are available to a certain extent, the forest
location, the age of the stands, the lack of investments, and the growing environmental
concerns are major factors limiting the area available for harvesting (Dos Santos, 1995).
Bacha (2000) recommended the need for new incentive policies for reforestation.
Although this author indicated that several states already have their public and private
incentive programs for plantations, he stressed that these such programs should address
the small and medium-size land-owners.

Dos Santos (1995) and Siqueira (1995) suggested that if continuous reforestation
is not targeted and carried out, Brazil might import timber and wood products in the near
future. This situation has already been noticed in some regions. Due to the limited
availability of native hardwoods in the South, sawmills have “imported” sawlogs from

the far North, although this situation is not likely to remain as prices of hardwoods and
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transportation costs increase. BNDE (1995) for instance estimated that Brazil will need
around 15 million ha of industrial forests by 2010.

Few studies have reported the pattern of future plantations required to supply the
increasing demand for industrial roundwood in the South. Ramos (1993), using a gap
analysis of supply and demand, estimated a deficit of 40 to 80 million m® starting in 2000
or 2003, and the minimum planting program to be implemented to fill the future gap of
roundwood in the state of Parana. Siqueira (1995) suggested investments in new
plantations in the Southern states without referring to the total area needed or the annual
planting area. However, the pattern of allocation of forest plantation in order to fill this
gap was not investigated in their studies.

Although exports of most of the solidwood products have increased, the domestic
market has been, and is expected to continue to be, more important than the international
market. Besides the expectation of continuous economic and population growth, which
alone would contribute to an increase in domestic demand for products in general, there
are still niches to be occupied by the lumber sector, such as the construction market.

In order to fulfill the demand for forest products, some suggestions have been
proposed. Among them is the production of high value-added products, and the search for
markets suitable in terms of costs and product quality to the company and region’s
condition (Dos Santos, 1995). In addition, companies should also search for continuous
performance gains, increasing their global competitiveness. Shift in sawnwood
production from the South to other regions has been suggested, where smaller demand for
land would favor the establishment of plantations and the management of natural forests

(Revista da Madeira, 1995a). However, considering the pattern of land use by large
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landowners in the Amazon and the incipient government control, it may represent a threat

to the sustainable development in the region.

2.1.5.2 Sawnwood

On the demand side, FAO estimated a 12% annual growth in sawnwood
consumption from 1990 (17 million m>) to 2010 (over 59 million m®) as result of
increasing population and purchasing power. Dos Santos (1995) suggested consumption
of 25-30 million m® by 2010, a more modest annual growth rate of 3-5% and close to the
expected GDP growth for the period. FAO’s growth projection seems to be overestimated
given the 1999 Brazilian economic turmoil and the expected low population growth.

Large-scale pine sawnwood production started in the early 1980s with a dramatic
increase in volume during the 1990s (Figure 2.3). Pines substituted almost completely for
Araucaria and hardwoods from the South and Southeast. In 1980, 98.6% of the total 9.5
million m® of lumber produced nationwide came from native species (24.8% Southern
hardwoods, 52.9% Northern hardwoods and 20.9% Parané pine) with only 1.4% as
planted pines. After natural forests became scarce and plantations reached commercial
age, an inverse trend was observed. In 1995, 63.7% of the total lumber production (9.2
million m®) was pine, only 2.5% and 0.1% respectively Paran pine and Southern
hardwoods, but still 33.1% Northern hardwoods. This trend reflects the importance of
pine to the regional lumber industry (Azeredo, 1993). In 2000, over 75% of sawnwood
was estimated to come from the South and Southeast, pines accounting for over 98% of

the total (Revista da Madeira, 1996).
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Figure 2. 3. Sawnwood production by group of species in Brazil (1980-2000)

Sawnwood production in Brazil is integrated with other related industries (Figure
2.4). The sawnwood market is estimated at 8 million m® of pine sawnwood a year out of
15 million m® (Dos Santos, 1995). Production of Eucalyptus sawnwood had been
negligible until the recent past, with only 80,000 m’ produced in 1994, or less than 0.5%
of the national total (Revista da Madeira, 1996). Pine sawnwood has shown better wood
properties than Eucalyptus for structural uses (Revista da Madeira, 1996) and Eucalyptus
had been considered less well understood in terms of market potential and processing
technology (Flynn et al., 1998). However, there is an overall perception that Eucalyptus
may become a substitute for some Pinus sawnwood in the next decade (Revista da
Madeira, 1995a), given the resource availability and technological advances in recent
years. Massive investments in sawmilling capacity by major Eucalyptus pulp and paper

companies have been made in the past years both in the South and Southeast.
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Current demand for roundwood from plantations is already high and likely to
surpass the supply, especially after 2000. This trend has already been observed in

Southern Brazil, primarily for high-grade sawnwood (Dos Santos, 1995).
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Figure 2. 4. Matrix of sawlog-sawnwood transformation

Although statistics on consumption and use of pines by structural-wood
consuming industries are not available, the furniture industry is a growing market for pine
sawnwood. Until the end of the 1980s, the production of furniture had steady growth,
with a large utilization of native species. In the early 1990s, pine was introduced into this
new market, and by 1996 it accounted for over 80% of the exported furniture (Revista da

Madeira, 1996).
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The domestic market has traditionally been the main market for solidwood
products, given the country’s large population. Most of the sawnwood is consumed in the
South and Southeast, where the higher-income population is concentrated. Sao Paulo is
the main market for wood products, although other emerging regions include the South
(with the expanding market for higher quality wood, primarily pine clearwood) and the
Northeast (with a growing per capita income in the past years) (Tomaselli, 1998).

A growth rate of 4-5% domestic a year in demand for solidwood products is
projected for the next years, above the international average, representing an opportunity
for the industrial expansion. Tomaselli (1998) pointed out that in 1998 over 90% of the
sawnwood and 70% of the wood panel production was traded in the domestic market.

The sawnwood industry in Brazil is characterized by a high level of wood
residues as a result of incompatibility of the specification of the product produced and the
product demanded, outdated technology and the use of unskilled labor.

A close look at sawlog and sawnwood production by species group indicates a
dramatic increase in the past decades. The highest annual growth was noticed during the
1970s with significant decrease thereafter, except for non-conifer sawlogs and veneer
logs, which expanded during the 1990s. For conifer sawnwood, a modest, but still
impressive, annual growth is observed for the 1970s (5.2% a year), followed by a steady
growth of about 1% since 1980. However, conifer sawnwood disaggregated into pines
and Araucaria shows a rather different picture (Table 2.6). Data from ABPM (1994),
referring to Southern Brazil only, shows an impressive growth of 165% a year in pine
sawnwood production during the 1980s, followed by a modest, but still significant,

annual growth of over 16% for the 1990s.
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Table 2. 6. Conifer and non-conifer sawnwood production in Brazil (1970-95)

Sawnwood (000m°)
Non-Conifers Conifers
Year Total Total Pinus @ Araucaria ®
Brazil Brazil Southtzrn Southe’rn
Brazil Brazil

1970 3,500 4,535 n.a. n.a.

1980 7,738 7,143 130 1,990

1990 9,256 7,923 2,500 380

1995 10,500 8,591 5,000 200

2000 n.a. n.a. 7,000 180
%A 70-80 11.0 5.2 n.a. n.a.
%A 80-90 1.8 1.0 165.7 -7.4
%A 90-95 1.7 1.1 16.7 -7.9
%A 90-00 n.a. n.a. 16.4 -4.8
Source/Note:

(1) FAO Forest Products Yearbook, 1999

(2) Conifer sawnwood production in Southern Brazil (ABPM, 1994)
(3) ABPM estimate (1994)
n.a. — not available

Although the South is a major producing region of forest products in Brazil, with
traditions in both plantation and wood products manufacturing, a number of problems
may affect its future leadership and overall performance. A major inhibiting factor is the
limited capital resources of some forest sector segments and the consequent lack of
investments in plantations. Other important factors are the lack of competitive technology
(primarily in the solidwood industry), the existence of low productivity and unregulated

forests, and the non- participation of non-industrial private owners in the forest sector.
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2.2 Forest Products Trade and Related Issues

2.2.1 World Market of Solidwood Products

The world market of solidwood products has traded over US$40 billion a year
from 1995-99 (FAO, 2000b), with a total of US$43 billion in 1999. The participation of
Brazil has been modest, with approximately 2% of the exports for all forest types and
4.5% for tropical hardwoods in 1997. Overall, FAO estimates of future forest products
production and consumption suggest unbalanced supply and demand in the international
market in the first decade of the twenty-first century. That is a function of reduced
production in some Southern Asian countries such as Malaysia and Indonesia, and
expected stagnation of the major producers in the Northern hemisphere as a result of
environmental and social pressures (Macedo et al., 1996).

In 1996, solidwood products exports for Brazil reached US$1.1 billion in addition
to exports of US$266 million worth<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>