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Abstract

The aim of the study is to analyze the production of round wood from planted forests and the price of pulp and paper and other
forestry purposes in southern Brazil, from 2000 to 2019. In this study, we worked with historical series from secondary data
collected from the Brazilian Institute of Geography and Statistics IBGE, referring to the produced and traded quantity in forestry
(m3), forestry production value (one thousand dollars) and price ($/m3), obtained through the ratio between the production value
and the respective produced quantities in each year. The silviculture production value (PV) is a derived variable calculated by the
weighted average of quantity and average current price paid to the producer (m3), according to the harvest and commercialization
periods of each product. The price evolution (P) was separated according to purpose and obtained through the quotient between
the production value and respective quantities produced in each year. The trend models were estimated, in which annual growth
rates of the real price and produced quantity were calculated for the two roundwood purposes in the evaluated period. Then, we
sought to fit the results according to the possibilities of shift of the supply and demand curves. The results indicate that pulp and
paper presented positive rates of produced quantity and price, of 5.8775 and 1.3704, respectively. The nomenclature for other
purposes had a positive rate for the produced quantity (4.1929) and a negative rate for price (-0.3203). Thus, logwood for pulp and
paper showed a dominant shift in the demand curve to the right, showing a rising market, while for other purposes, there was a
dominant shift in supply to the right, corroborating the concept of positive variation in quantity and a negative variation in price.
Given these results, it is important to highlight that the study refers to one federative unit in Brazil, which signals the
recommendation that other similar studies be carried out in other states to better understand the impact of production and price
of these purposes on the Brazilian market.
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Introduction

The planted forest sector in Brazil has reached great (Simioni et al.,, 2015). In this context, in relation to the
prominence worldwide over the last decades, due to the economic aspects of the sector, the wood industry has a
positive transformations in relation to development, wealth strong influence on the country's economic indicators and
generation and mitigation of climate changes in the strategies Cieslak et al., (2020); Araujo et al., (2017).
provision of ecosystem services. In 2019, the total area of The sector's relevance to the Brazilian economy, in terms of
planted forests in the country added up to 9.0 million income generation, employment generation, taxes and
hectares, 77% of which is represented by eucalyptus, with development, has been proven in several scientific studies,
6.97 million hectares, and 18% of pine, with 1.64 million such as those by Valverde (2000); Silva (2004); Valverde et
hectares (IBA, 2020). al. (2005); Sousa et al. (2010); Martins et al. (2011); Ribaski
Such representation is mainly due to the rapid growth of (2018) and Aquino et al. (2020).

these types of forests, in addition to positive competitive Among the regional highlights, the State of Parand was
advantages related to favorable edaphoclimatic conditions responsible for a 30 million m* production, totalizing 22.9%
and the national productive capacity. Thus, due to the of the national production of planted forests in 2019. This
productive development of forestry companies and the scenario corroborates the state's forest productivity to be
development of the sector's production chain, Brazil has one of the biggest productions worldwide, comprising the
become one of the largest exporters in the international pine and eucalyptus genera, with an average annual increase
market. (IMA) of 34.51 and 43.81m3 / ha / year, respectively (APRE,
In the southern region of Brazil, this scenario is even more 2020).

relevant because the wood industry is inserted in production Furthermore, roundwood from these forests supplies the
complexes based on pine and eucalyptus planted forests forest productive chain, being classified according to the

1446



different assortments and diameter classes, to its use or
industrial processing - which can be pulp and paper,
furniture, construction industry, among others. In addition,
this raw material can go through different processing until it
gets to the final consumer, that can be from different
segments.

In addition, relevant changes have been taking place in the
consumer market for forest products, due to the emergence
of new niches and the consolidation of reforestation wood.
Thus, forestry industries, such as pulp and paper, steelyards,
sawmills, furniture industries, significantly increased their
production capacities and production methodologies to
meet these demands.

Faced with this scenario, it is essential to analyze market
behavior and evolution, understanding the behavior of the
forest industries over the years, to find alternatives focused
on the growth of the sector and to reconcile the growth rate
of industrial production with the reforested areas in the
country.

Therefore, the present study aimed to analyze the
production of round wood from planted forests and the
price of pulp and paper and other forestry purposes in
southern Brazil, from 2000 to 2019.

Results and Discussions

The trends of the variables of interest over the years for
roundwood destined for pulp and paper, are shown in Figure
1.

It is noticeable that from 2000 to 2008 the produced
quantity showed a continuous growth with small decrease
oscillations. In 2009, it slightly decreased again, reflecting
the financial crisis of 2008, a period in which the markets
declined and became more volatile. The linear growth trend
of the produced quantity is caused by the accelerated
growth of pulp exports, even after the crisis. Prices, on the
other hand, showed a general downward trend after 2005,
with a moderate recovery starting on 2016. According to
Bacha (2019), production capacity and demand occur
through inventory changes, which reflect variations in the
prices of these products, in another words, in situations
where demand is below production capacity, inventories
increase and price drops.

According to IBA (2020), in 2019 there was a 6.6% reduction
in pulp production in Brazil. It possibly happened due to an
industry strategy to adjust inventories. In addition,
consumption in the domestic market in the same year has
declined by 15.4%, reaching 5.5 million tons. This scenario
confirms the discussions that demand exceeds production
capacity causing inventory reduction, consequently causing
an increase in prices.

Over the last decade, there has been a considerable
expansion of pulp production capacity in Brazil, with the
objective of serving the foreign market since domestic
consumption has stabilized.

Although the replacement of paper by technology is
noticeable, the segment has adapted and presented growth
over the years. The reduction in consumption is directly
associated with paper for printing and writing. However, the
demand for paper for sanitary and packaging purposes has
corroborated the increase in produced quantity, which is
proportional to populational growth.

As explained by Sperotto (2014), the impacts of globalization
and restructuring in the first half of the 1990s triggered a
difficult period for the sector. However, from the 2000s on,
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with the resumption of pulp and different types of paper
prices, the segment regrew Mendonga, (2003).

Figure 2 shows the evolution of roundwood for other
purposes, with the respective linear trends of the variables
under study.

The quantity of roundwood produced for other purposes
had a linear growth trend over the evaluated period. In the
same way as the destination for pulp and paper, other
purposes were also impacted by the 2008 crisis, having had
a great recovery after this period.

It is also worth noting that the demands projection is directly
related to product classes, which present different realities
according to the diameter of the logs. The demand
projection for wood in Parana is based on variations in
historical growth rates of the industrial sectors of the wood
production chain. Such accession is justified by the updating
of the state legislation based on the new forest code, which
makes up different financing conditions for the industries in
Parana.

Considering roundwood price variations for other purposes,
planning becomes more difficult, because the consumption
of industries is often incompatible with the availability of
forest plantations. According to Tomaselli, (2020) with the
crisis that started in 2014, and the decrease in GDP (Gross
Domestic Product) for three consecutive years, the national
forestry industry sought an alternative in the international
market. However, there was a reduction in the international
demand for forest products, which resulted in price drops. In
this context, Mankiw (2019) points out that there are many
variables that impact the demand and supply of a product,
such as price, income, production costs, technology, and
others.

Table 1 shows the growth rates calculated over the period of
2000 to 2019 for the produced quantity and price of
roundwood for pulp and paper and other purposes.

The roundwood classification for pulp and paper showed a
positive variation in quantity and price, showing a dominant
shift in the demand curve to the right. Almeida et al.,
(2009b) found this type of framework for some non-wood
forest products such as agai, mangaba, pequi and piassava,
from 1982 to 2005. On the other hand, roundwood for other
purposes showed a positive variation in quantity and a
negative variation in price, contributing to the interpretation
that there was a dominant shift in supply to the right. A
similar result was verified by Salles et al.,, (2016) who
evaluated the dynamics of prices and exported quantities of
Brazilian forest products, in the period of 1995-2013 and
found a dominant shift of supply to the right for wooden
panels. When Oliveira et al., (2019) analyzed the
displacement of the Brazilian MDF supply in the period from
2008 to 2017, a dominant displacement of the supply to the
right was verified, motivated by the market penetration of
the national MDF due to the significant price reduction vis-a-
vis international competitors due to the exchange rate.
Usually, the increase in the supply of a certain good is
related to a drop in production costs or to an improvement
in the technological process and, consequently, an increase
in its production, however, other factors can lead to a shift
of the supply curve to the right.

Materials and Methods
Data source

This work was carried out from secondary data collected
from the Brazilian Institute of Geography and Statistics IBGE,



Table 1. Change rate in the produced quantity and price of roundwood for pulp and paper and other purposes.

Purpose Growth rate (%) Type of framework
Produced quantity Price

Pulp and paper 5.8775 1.3704 D

Other purposes  4.1929 -0.3203 o)

Source: Authors, 2021.
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Figure 1: Behavior of quantity and price of roundwood for pulp and paper and its respective linear trends between 2000 and 2019
in the state of Parand. Source: Authors, 2021.

Table 2. Relation of the shifts in the supply and demand curves according to the signs of growth rates of quantity produced and
price.
Type of Framework Growth rates directions of produced quantity  Variations in demand and supply curves

and price
D Positive variation in quantity and price Dominant shift of demand to the right
4D Negative variation in quantity and price Dominant shift of demand to the left
™0 Positive variation in quantity and negative Dominant shift of supply to the right
variation in price
NJo) Negative variation in quantity and positive Dominant shift of supply to the left
variation in price

Source: Adapted from Almeida et al. (2009).
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Figure 2: Evolution of quantity and price of roundwood for other purposes and their respective linear trends between 2000 and
2019 in the state of Parana. Source: Authors, 2021.
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Figure 3. Market behavior considering a dominant shift of supply to the right and to the left, considering the variables of produced

quantity and price. Source Adapted from Almeida et al. (2009).
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Figure 4: Market behavior considering a dominant shift of supply to the right and to the left, considering the variables of quantity
produced according to price. Source Adapted from Almeida et al. (2009).

which were aggregated for Brazil. This institute is recognized
as the main data and information provider in the country,
serving the needs of the most diverse segments of civil
society, as well as federal, state, and municipal government
agencies.

Thus, we worked with historical series referring to the
produced and traded quantity in silviculture (m3?) and
production value in silviculture (Thousand reais) in the State
of Parana, between the years of 2000 and 2019. The
nomenclatures were presented by the IBGE statistics -
Vegetable Extraction and Silviculture Production (2021)
using Eucalyptus, Pine and other species and purposes such
as roundwood for pulp and paper and roundwood for other
purposes.

Among these forest products are cellulose pulp obtained by
the sulfate process (KRAFT), soda, or sulfite and soluble
cellulose and paper for printing, cardboard, paper for
industry, and others. The other purposes of roundwood are
represented by wood panels, sawn wood, and others.

Data analysis and processing

The production value in silviculture (PV) is a derived variable
calculated by the weighted average of quantity and average
current price paid to the producer (m3), according to the
harvest and commercialization periods of each product.
Freight charges, fees and taxes are not included in the price.
The price evolution (P) was separated according to purpose
and obtained through the quotient between the production
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value and its respective quantities produced in each year
(Equation 1).

PV
70 (1)
Where: P = price ($/m3); PV = production value ($); PQ =
produced quantity (m3).

Prices were deflated by the Broad Consumer Price Index -
IPCA, September 2000 base, index published by IBGE
Research Directorate, price index coordination (NATIONAL
CONSUMER PRICE INDEX SYSTEM, 2021).

The trend models were estimated with annual growth rates
of the real price and produced quantity calculated for the
two roundwood purposes in the evaluated period.

Then, we aimed to fit the results according to the
possibilities of shift of the supply and demand curves. To this
end, the methodology adapted from Gujarati (2000) was
applied in order to obtain the estimates of annual growth
rates for the price and produced quantity through Equation
2.

Yo=Y (1+7r) " (2)

Where: Yt = price or quantity considering the rate “r” over
time t; YO = initial price or quantity; r = compound rate; t =
Period

Then, the natural logarithm (In) was calculated, which makes
it possible to study phenomena that evolve exponentially,



and the perturbation term &t was added, according to
Equations 2 and 3.

InYy =InYy+tin(1+71)(2)

lnYt= ﬁl + ﬁzt‘l‘ st (3)

Where: Bl=/nYOeB2=In(1+r).

For the verification of the growth rate (%) in Y in the period
from 2000 to 2019, the Equation 2 antilog was calculated,
then subtracted by 1 and its product divided by 100.

Based on the signs of the calculated growth rates, market
behavior and factors related to supply and demand curves
were determined. The determination of a dominant shift in
demand was made as described in Figure 3.

Based on this behavior, an increase (a) or decrease (b) in the
price and quantity of produced roundwood, not considering
a shift of the supply curve to the left (A) or right (B), triggers
a shift of the demand curve to the right (1) or left (2). The
relation of the dominant shifts of the supply curve can be
verified in Figure 4.

When the dominant shift of the supply curve is analyzed,
consequently it causes a reversion in the direction of the
quantity and price. In this scenario, an increase in supply to
the right (1) greater than any shift in demand, be it to the
left or right (A or B), there is an increase in the produced
quantity and a decrease in price. Therefore, dominant supply
accessions to the left (2), cause an increase in price and a
decrease in quantity.

Subsequently, having obtained the growth rate results, the
reaction of the roundwood market was determined, in
relation to the demand and supply curves according to the
classification proposed by Almeida et al., (2009a) according
to Table 2.

The variables of price or produced quantity were considered
to favor exposure of the results, the possible directions of
the growth rates were related to the dominance and
direction of the shifts in the supply or demand curves.

Conclusions

Based on the introduced results, it was concluded that the
roundwood presented different behaviors when the two
purposes under study were compared and presented few
restrictions in market evolution.

In the case of pulp and paper, the results generally showed a
market scenario on the rise with a dominant framework of
demand to the right and, consequently, a positive variation
in the commercialized quantity and in the price for the
analyzed period, corroborating the state's competitive
potential in meeting internal and external demands.
Regarding roundwood for other purposes, an increase in the
produced quantity is presented, however, with a drop in its
price, so in the analyzed period, a dominant shift to the right
in the supply of these products was observed.

Given these results, it is worth noting that the study refers to
one federative unit in Brazil, which signals the
recommendation that other similar studies be carried out in
other states to better understand the impact of production
and the price of these purposes on the Brazilian market.
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