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ABSTRACT

THE BRAZILIAN FISCAL INCENTIVE ACT's INFLUENCE
ON REFORESTATION ACTIVITY IN SAO PAULO STATE

By

Ricardo Berger

This analysis of Brazil's reforestation program focused on
the state of S3ao Paulo, one of the most highly developed states in
Brazil in terms of industry, commerce, and agriculture. S3o Paulo
is a logical study area, because it typifies the central forestry
problem of Brazil. Its natural forests have been largely depleted,
it is a center of timber-products manufacturing, and it is a major
timber-products market area. Forest plantations must be relied upon,
almost exclusively, for timber raw material.

Reforestation was under way before the Brazilian government
launched the fiscal incentives program in 1966, but the Fiscal Incen-
tives Law offered tax incentives to individuals and corporations
which greatly accelerated the establishment of forest plantations.
Some 910,000 hectares in Sdo Paulo have been reforested. The area
is almost sufficient to balance projected yields with current levels
of timber consumption in the period 1980-84, but it is insufficient
for the period 1985-90. The total projected supply deficit in small

timber products for the period 1980-90 is 10 million cubic meters.






Ricardo Berger

Fiscal incentives have been highly profitable to investors.
Analysis of plantation investments under varying assumptions about
land costs indicated high internal rates of return to investors under
all assumptions about land costs. Returns have been higher for
eucalyptus plantations than for pine, and investors who have planted
eucalyptus more extensively than pine have recognized this.

If actual government costs are added to investors' costs,
the investments appear much less attractive, but the returns are
positive. A smaller government subsidy would have permitted private
investors to realize adequate returns on reforestation investments,
but it is not clear that reduced government subsidies would have pro-
duced nearly as much reforestation as has occurred.

The reforestation program will produce a projected yield of
166 million cubic meters of small roundwood products and 42 million
cubic meters of sawlogs during the period 1980-90, with a stumpage
value of more than CR $24 billion. An estimated 148,000 man-years of
employment were provided between 1967 and 1978, and wages during
that period amounted to CR $600 million. Reforestation has permitted
rapid growth in timber industries using small timber products, par-
ticularly the pulp and paper industry, and, through multiplier

effects, has contributed in other ways to the regional economy.
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CHAPTER I

INTRODUCTION

Brazil has an area of some 8,511,965 square kilometers. In
extreme dimensions, it extends 4,296 kilometers from north to south and
4,302 kilometers from east to west. Brazil hasa landfrontier of about
16,000 kilometers andan Atlanticcoastline of 8,000 kilometers (Figure 1).

The country's population, in excess of 100 million people, is
distributed unevenly among five regions--North, Northeast, Central-
West, South, and Southeast (Figure 2). The population is concentrated
in the South and Southeast and in coastal portions of the Northeast.
There are great pockets of uninhabited areas in the North and Central-

West regions (Figure 3).

Brazil's Forests and Forest Industrial Development

Despite the vast forest lands remaining (some 846 million
hectares, constituting 41 percent of Brazil's land area), natural
forests have largely been eliminated from the more heavily populated
and developed regions of Brazil (Table 1).

Industrial timber production aggregated more than 45 million
cubic meters of roundwood in 1973--21 million in mechanical wood
industries, 20 million in charcoal production, and nearly 5 million
in the pulp and paper industry (30). Production is still centered
in the more populous regions, but the forest base has been shrinking

1
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rapidly in these areas. The superb original forests of Parand pine
(Araucaria angustifolia), the historical mainstay of the lumber
industry in the South and Southeast regions, will disappear in less

than 10 years at present exploitation rates (38).

Table 1.--Distribution of natural forests in Brazil, by region (in
million hectares).

Region Land Area Foﬁgggrzlea Perzg:isgfaiand
North 355.4 286.3 81
Northeast 154.2 13.5 9
Central-West 187.9 32.2 17
Southeast 91.9 8.6 9
South 56.2 6.5 12

Total 845.6 347 .1 41

Source: M. K. Muthoo et al., Situagdo Florestal Brasileira,
IBDF-COPLAN Série Técnica no. 4 (Brasilia, 1977).

Increasing use is being made of the Amazonian and interior
forests to supply the more populous and developed regions with timber,
but there are formidable obstacles to development of the more remote
forests: scarcity of capital, limited current species marketability,
inadequate access to the forests, and long distances to the developed
timber industries and markets.

Brazil has been largely self-sufficient in timber products
(Table 2), but continued self-sufficiency has become increasingly

problematical. For a number of years it has been apparent to national



planners that laissez-faire policies would lead to a deteriorating
timber supply situation. To correct this situation (to meet timber
products export goals as well as to maintain national self-

sufficiency), Brazil launched its reforestation programs.

Table 2.--Brazil's trade balances in timber products, 1959-74 (in
million § U.S.).

Year Exports Imports Net Exports
1959 42.5 50.0 - 7.5
1964 60.2 23.6 36.6
1968 98.5 57.4 41.1
1969 115.9 48.8 67.1
1970 115.3 60.9 54.4
1971 128.0 82.7 45.3
1972 145.0 109.3 35.7
1973 237.4 142.0 95.4
1974 255.9 329.4 -73.5

Source: Antonio C. Prado, Contribuigdo do Setor Florestal ao Comércio
Exterior do Brasil, IBDF-COPLAN Série Tecnica no. 5
(Brasilia, 1977).

A major program of reforestation was initiated in 1966 with
enactment of the Fiscal Incentive Law. This law permitted individuals
or firms to reduce their income-tax payments to cover allowed expen-
ditures for reforestation.] A related program announced in 1974, the

National Program for Paper and Cellulose, sought to increase production

]In Chapter IV the specific provisions of the Fiscal Incentive
Law are discussed.



of paper and cellulose products, primarily from the establishment

and management of tree plantations.

Objectives of the Study

This study is an examination of the operation of the Fiscal
Incentive Law and its effects in the state of S3ao Paulo. Sao Paulo
typifies the central forestry problem of Brazil. Its natural forests
have been largely depleted, it is a center of timber-products manu-
facturing, and it is a major timber-products market area.

Focusing on S3ao Paulo, the specific objectives of this study
were:

1. To describe the extent and location of reforestation

activity, both before and following enactment of the
Fiscal Incentive Law.

2. To project timber production from tree plantations and

to compare it with projected timber demands.

3. To analyze the profitability of plantation establishment

and management under the Fiscal Incentive Law.

Procedures
Published material appropriate for use in this study is
limited, but publications were used as extensively as possible.
These publications have been cited wherever used.
A considerable amount of information was obtained through
direct visits to government agencies in S3do Paulo State--through
interviews with officials and use of records compiled by the agencies.

The researcher visited the regional offices of the Brazilian Institute



of Forestry Development (IBDF), the State Forestry Institute, and the
State Department of Agriculture. Data needed from the primary timber
industry were obtained through interviews with officials of four
firms (a random sample drawn from a population of 11 major primary
timber manufacturers). Interviews were also conducted with 25 refores-
tation companies (a random sample drawn from the population of 150
reforestation companies registered with IBDF).

Sources of much of the information presented were mixed;
e.g., data on the area, location, ownership, and years in which plan-
tations were established were drawn from a number of publications as
well as unpublished data in the files of IBDF. Again, in calculating
internal rates of return for plantations, the researcher used cost
and returns data from a variety of sources: government agencies,
primary timber industry, and reforestation companies. The specific
procedure used in each phase of this study is described in the approp-

riate section of the dissertation.






CHAPTER 11

BACKGROUND ON SAO PAULO STATE

The state of S3o Paulo has an area of 24.8 million hectares,
2.9 percent of Brazil's total land area (Figure 4). 1In 1970, the
population of S3ao Paulo State reached 17.7 million, 19.4 percent of
the total national population (20).

Per capita income is U.S. $1,700, in sharp contrast with an
average of U.S. $834 for the country as a whole (22). S3o Paulo's
domestic product (60 billion cruzeiros in 1970) represents 36 percent
of the national total. The state accounts for 18 percent of the
national domestic product in the agricultural sector, 44 percent in
the industrial sector, and 34 percent in service industries (Table 3).

Table 3.--Value of domestic product in Sao Paulo State and in Brazil,
by sector, 1970 (values in billion cruzeiros).

Brazil Sdo Paulo
Sector Percent of
Value Value g azitian Total
Agriculture 17 3 -
Industry 61 27 a
Services 89 30 34
Total 167 60 38

Source: Governo do Estado de Sao Paulo, Secretaria de Economia e
Planejamento, Coordenadoria de Andlise de Dados, "Central
de Dados e Referencias: Setor de Economia Ref. T 21/22"
(Sao Paulo, 1977). (Mimeographed.)

9
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Active agriculture occupies 15.5 million hectares (63 percent
of S3ao Paulo State's land area). Thirty-one percent of the agri-
cultural land is in crops; 65 percent is in pasture. Leading farm
products, by value, are beef, sugar, coffee, rice, cotton, corn, and
milk (22, p. 88).

The railway network totals some 5,000 kilometers. All
neighboring states can be reached by rail from the city of Sao Paulo.
Paved roads, including federal and state highways, total in excess
of 20,000 kilometers (27).

The highly industrialized city of Sdo Paulo, like most great
industrial cities, faces increasing problems of environmental pollu-
tion. One consequence is that public policy is attempting to estab-
lish new industries in other parts of the state. New industries are
being established in other cities, such as Campinas, Jundiai, Sorocaba,

Limeira, and S3o José dos Campos.

Primary Timber Industries

Pulp and paper production dominates the timber industry of
Sdo Paulo State. There are presently 11 pulp mills, clustered in
the eastern part of the state (Figure 5). This industry, producing
740,000 tons of wood pulp in 1977 (nearly all short-fibered pulp),
accounted for 49 percent of Brazil's entire output of wood pulp
(Table 4). More than 32,000 people were directly employed in the
industry in 1977; wages and salaries totaled 3,036 million cruzeiros
(3). Three additional pulp and paper mills are in the planning

stages.
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Table 4.--Wood pulp production in Brazil, by state, 1976 and 1977
(in thousand tons).

State 1977 1976
Sao Paulo 740 613
Santa Catarina 264 253
Parand 189 153
Rio Grande do Sul 181 164
Minas Gerais 50 14
Pernambuco 46 37
Bahia 14 10
Paraiba 9 2
Rio de Janeiro 6 5
Rio Grande do Norte 3 2
Ceara Negl. Negl.

Total 1,502 1,254

Source: Associagao Paulista dos Fabricantes de Papel e Celulose,
Relatdrio Estatistico 1977 (S3ao Paulo, 1978).

Fiberboard production ranks second among Sao Paulo's primary
timber industries (Figure 5). There are only two mills, but their
output (280,000 tons in 1973) is sufficient to meet demand within
the state and to permit export of half their output. Sdo Paulo pro-
vides virtually all of Brazil's fiberboard output.

Three particleboard mills are in production in S3o Paulo
State (Figure 5). Their 1973 output, 55,000 cubic meters, represented
20 percent of national production (30).

The lumber industry is not as well developed in Sdo Paulo as
in neighboring Parand, but 675 sawmills in Sdo Paulo are registered
at the IBDF regional office (17). These sawmills, distributed
throughout the entire state, are mostly small, ranging in lumber

output from 2 cubic meters to 64 cubic meters per day. Most of the
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lumber marketed in S3o Paulo is imported from other regions, particu-
larly the state of Parand. Parand alone exports to Sdo Paulo 5.9
million cubic meters of Parand pine and 3.8 million cubic meters of
other species (37, p. 184). (Some unknown portion of this import is
in the form of logs rather than lumber.)

Wood is also an energy source in Sdao Paulo. The total amount
used is unknown, but the ceramic and baking industries alone used 4.6

million cubicmeters in 1977 and 4.1 million cubic meters in 1978 (18, 19).

Forest Resources

Natural Forests

The original forests of Sao Paulo State were very extensive.
At the beginning of the nineteenth century, it was estimated that
these forests covered 20.5 million hectares, or 82 percent of the
total land area (Figure 6). Forest types ranged from tropical rain
forest to woodland savanna (cerrado) in the northeast and southeast
portions of the state. Araucaria forests were prominent in the south
and southwest portions.

Forest lands were cleared for agriculture--first coffee pro-
duction, then cotton and grazing. Forest area had been reduced to
14.5 million hectares by 1907, 3.4 million hectares by 1962, and
2.1 million hectares by 1973 (42). The little natural forest that
remains is concentrated in the southeastern mountains, where acces-
sibility is limited (Figure 7). About one-third of the remaining
natural forest is in public ownership, under the jurisdiction of the

Instituto Florestal. Some of the remaining forest will be protected,



*91B}S O[NBd OBS UL S3S3404 |eunjeu |eutbLdo JO uoL3edo| buimoys dey--'g aunbi4

(L4611 “eany|nd
-RALLS 9p Buld|LSedg dpepaLd0S :o|ned ORS) |@3SAUO0[4 0R5e}SeAd] Y ‘40IDLA ‘W 'Y O4Nel :324n0§

350104 (eanten @

2ON3931

15






‘€61 ©93e3S Ofned OpS UL S3S3404 |eunjeu bururewad jo uoLriedo| burmoys dep--*7 auanbL4

*(LL61l “ean3ynd
oeSe3seAs(q Yy “J403IdLA ‘W ‘Y odney

-RA|LS 9P RULI|LSeJg BpEPaLIOS :0|neqd 0RS) |B3}SaUOL4

~e
I
N/

sisasoy jeanieN [

$ON3ON

16

:324nog



17

but, in all 1ikelihood, further erosion of the natural forest base
will occur. For practical purposes, the remaining natural forests
cannot be considered a significant future source of timber raw

material in S3o Paulo.

Forest Plantations

As natural forest sources of fuelwood, charcoal, and other
needed timber products became scarcer, railroad companies established
forest plantations. The railroad companies introduced these planta-
tions into S3o Paulo State. Native species were used initially, but
relatively poor results led to investigation of exotic species.

Beginning in 1904, the Companhia Paulista de Estradas de
Ferro (Paulista Railroad Company) adopted eucalyptus species for its
plantations. The success of these plantings led other companies and
individuals to establish similar plantations. After 1911, planta-
tion establishment was given a further boost by the State Forest
Service's program of distributing eucalyptus seed and seedlings to
rural landowners. Railroad companies also distributed eucalyptus
seed and seedlings (41).

As railroads made increasing use of 0il and electricity,
their need for wood fuel supplies diminished and a surplus of eucalyp-
tus plantations developed. The surplus was short-lived as pulp and
paper and fiberboard industries were established.

Pine plantations were introduced by the State Forest Service
in 1948 for the purpose of providing sawlogs as well as long-fiber

pulp. The first species introduced, Pinus radiata, failed as a result
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of attack by the fungus Diplodia pinea. Subsequently, in 1957-58,

the State Forest Service tried pines again, this time using Pinus
elliottii (slash pine) and Pinus taeda (loblolly pine). These plan-
tations were very successful (7). In more recent years, other pines--

including P. oocarpa, P. kesiya, and P. caribaea, var. caribaea,

var. hondurensis, and var. bahamensis--have also been successfully
established.

Forest plantations in Sao Paulo now cover an area of 910,000
hectares. These plantations constitute the domestic raw material

base for S3ao Paulo's timber industries.

Plantation Management and Yields

Tree plantations have been established in Sdao Paulo, as else-
where in Brazil, specifically for timber production. Other possible
objectives, such as recreational and environmental concerns, have had

Tittle applicability to plantation programs (34).

Eucalyptus

The eucalyptus species planted in Sdo Paulo are most commonly

E. grandis, E. saligna, E. alba, and E. propinqua. Complete site

preparation is normal. The land is cleared, plowed, and harrowed
before seedlings are planted. Seedlings are four to six months of
age when planted and are spaced 3 x 1.5 meters or 3 x 2 meters. Weed
control is applied during the first few years of plantation life. If
fertilization is used, it is applied at the time of planting. Fer-
tilization is a recent technique increasingly adopted mainly as the

result of Mello's work (25). No further silvicultural treatment is
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applied until the first harvest occurs, at seven to eight years from
planting.

Harvest at seven to eight years assumes that mean annual
increment peaks at this point. Clearcutting is the method of harvest,
and reproduction occurs through stump sprouting. At about eight to
ten months of age, stump sprouts in each clump are reduced manually to
the two or three best stems. No further work other than protection
and road maintenance is required until the second harvest takes place,
in six to seven years. The process is repeated a third time, so that
three crops are obtained with a single planting in an 18-to-21-year
period. The system is predicated on a maximum fiber production for
pulpwood, charcoal, particleboard, and other small-timber uses.

Sawlog production from eucalyptus species has been avoided for a
number of reasons: uncertainty about the species' suitability for
Tumber, sawtimber management, seasoning problems, and markets (14).

Some extraordinary yields have been obtained from eucalyptus

plantations. One researcher pointed out:

In well managed plantations, even without the benefit of

improved seed and planting stock, yields averaging more

than 40 cubic meters per hectare per year are common. On

good sites and with improved seed and planting stock, yields

up to 62 cubic meters have been obtained on 7 and 8 year

rotations (34, p. 785).
However, average yields need to include the full range of plantations,
recognizing site differences, seed and species selections, and manage-
ment intensities. An IBDF report stated:

Fifty percent of our reforestation shows excellent field work

which will result in production of 30 to 35 cubic meters per
hectare per year. Thirty percent can be classed between fair
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and good but can be improved. Twenty percent of the refores-
tation shows very little productivity. . . (23, p. 105).

Victor et al. (41) assumed yields of 191 cubic meters per
hectare at age 7, 96 cubic meters at age 13, and 81 cubic meters at
age 18. Berger and Engler (6) calculated similar yields--190 cubic
meters at age 7, 100 cubic meters at age 13, and 80 cubic meters at
age 19. Another report (39) projected the following yields: 153
cubic meters at age 7, 65 cubic meters at age 12, and 52 cubic meters
at age 17.

There is room for some conjecture about average eucalyptus
yields. For purposes of subsequent analysis in this study, the fol-

lowing yields were selected:

Years at Yield in Cubic
Harvest Meters per Hectare
7 170
13 100
18 80

Pines

Management of pine plantations is not as well defined as for
eucalyptus. Pines have not been planted as extensively, and the
oldest pine plantations are no more than 20 years old.

Complete site preparation is required, as in the case of
eucalyptus. Management techniques include fertilization, weed con-
trol during the first few years after stand establishment, pruning,
and periodic thinnings. Initial spacing varies between 2 x 2.5 meters
and 3 x 1.5 meters. The first thinning is made at seven or eight

years of age and is used for pulpwood or other small-timber products.
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Subsequent thinnings are repeated at two-to-four-year intervals.
Final harvest for sawlogs and other large timber products is esti-
mated to occur at 25 to 30 years of age. As Rudolph et al. (34)
stated: "Optimum rotations and combinations of products are still
to be determined for Brazilian growth and utilization conditions."
Thinnings have well-developed markets, but there is some uncertainty
about the development of currently minor pine sawlog markets.

Pine plantation yields are tentative. Beattie and Ferreira (5)
assumed a rotation age of 26 years, with a total yield of 168 cubic
meters of small timber and 172 cubic meters of sawtimber. Victor
et al. (41) assumed a rotation of 25 years, with a total yield of
182 cubic meters of small timber and 230 cubic meters of sawtimber.
Other researchers (29, 30, 39) have made similar assumptions about
pine yields.

For purposes of subsequent analysis in this study, the fol-
lowing yields from pine plantations were selected for four thinning

treatments and a final harvest at age 25:

Year of Yield in Cubic Meters per Hectare
Cutting
Treatment Small Timber Sawtimber
7 (thinning) 22 --
11 (thinning) 30 6
15 (thinning) 36 15
19 (thinning) 34 46
25 (harvest) 35 154

157 221



CHAPTER III

REVIEW OF LITERATURE

Brazil's fiscal incentive system and reforestation programs
have been extensively discussed in popular literature, but few formal
studies have been reported in technical publications.

The most thorough analysis of fiscal incentives and refores-
tation activity to date was done by Beattie and Ferreira (5). Examin-
ing Brazil as a whole, Beattie and Ferreira made detailed financial
analyses, using social and market values for costs and revenues.

They also examined and quantified some socioeconomic effects of
reforestation. The authors concluded that reforestation is a finan-
cially sound economic activity.

Callahan's work (8), based on Beattie and Ferreira's study,
drew similar conclusions but noted some negative aspects. Callahan
suggested that: (a) the incentive program has provided unnecessary
subsidies to reforestation activity; (b) economic inefficiencies are
manifested by high planting costs, the planting of trees on agri-
cultural land, and subsidization of the removal of natural forests;
(c) the program has been biased toward favoring landowners and cor-
porations, thus furthering the inequitable distribution of wealth in
Brazil; and (d) the program has contributed to Brazil's high inflation

rate through the large expenditures made in a program that appears to
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have wasted financial resources through inefficient administrative
and management practices.

Beattie (4), using a benefit-cost analysis framework, con-
cluded that from the program participant's point of view, fiscal
incentives are substantial inducements to reforestation. The partici-
pant contributes little to total costs but receives all of the direct
revenues. Beattie also pointed out that the program has some secondary
national benefits, such as the potential for import savings, capital
formation, and employment generation in rural areas.

None of the publications cited said much about the fiscal
incentive program for reforestation as a means of insuring raw mate-
rial supply for timber industries.

In Sao Paulo State, the focus of this dissertation, there has
been no previous analysis of the physical and economic results of the
fiscal incentive program for reforestation. A few studies (6, 13,

16, 31, 39, 40, 41, 42) have described various aspects of refores-
tation activity. Most helpful are the studies by Victor et al. (40),
Chiarini et al. (9), and Negreiros et al. (31), which analyzed the
evolution of reforestation activity in Sao Paulo before enactment of

the Fiscal Incentive Law.



CHAPTER 1V

THE FISCAL INCENTIVE SYSTEM

In recent years Brazil has been actively using fiscal incen-
tives to promote economic and social development of regions or
economic sectors of the country. Incentives offered distinguish
between individuals and corporations. Incentives to individuals are
in the form of income-tax reductions, but corporations are granted
tax credits (8). The distinction is biased in favor of corporate
investors, as illustrated in Table 5. The illustration shows a 50
percent reduction in the tax bill for both the individual investor
and the corporation, but the individual's investment in an approved
project is $5,000 as compared to the corporation's investment of $500.
Effectively, the individual receives a 10 percent incentive (a $500
reduction in taxes for a $5,000 investment), whereas the corporation
receives a 100 percent incentive (a $500 reduction in taxes for a

$500 investment) (8).

Fiscal Incentive Programs

Fiscal incentives are offered for programs of regional develop-
ment (Superintendency for the Development of the Northeast, and Super-
intendency for Amazon Development) and for the development of economic

sectors such as reforestation, fisheries industry, and tourism.
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Table 5.--Comparative fiscal incentive tax benefits to individual and
corporate investors in Brazil.

Individual Corporate
Ltem Investor Investor
Gross income $10,000 $10,000
Income tax due before investment
in incentive program (10%) 1,000 1,000
Maximum investment allowed in 5,000 500
incentive program (deductible from (tax credit)
gross income)
Taxable income after investment
in incentive program 5,000 10,000
Tax due after investment 500 500
Tax savings 500 500
Ratio of tax savings to investment 10% 100%

Source: William D. Beattie, "An Economic Analysis of the Brazilian
Fiscal Incentives for Reforestation (Ph.D. dissertation,
Purdue University, 1975).

Superintendency for the Development
of the Northeast (SUDENE)

The first incentive program for regional development was insti-
tuted in 1959 for the purpose of developing the impoverished North-
east region (28). The agency in charge, SUDENE, is a federal agency
in the Ministry of the Interior. Geographically, SUDENE's responsi-
bility applies to the states of Bahia, Sergipe, Alagoas, Pernambuco,
Paraiba, Rio Grande do Norte, Ceard, Piaui, Maranhdo, and about one-
fifth of Minas Gerais.

Projects that qualify for fiscal-incentive application include

agriculture, industry, and tourism. In fact, any enterprise that
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promises to contribute to regional development may qualify. The
allowable tax credit has a maximum 1imit of 50 percent of the tax
due.

Superintendency for Amazon

Development (SUDAM

SUDAM, created in 1966, functions in parallel fashion to

SUDENE. SUDAM's area of jurisdiction is "legal Amazonia'"--the states
of Pard, Mato Grosso, Amazonas, Maranhdo, Goias, and Acre, and the
territories of Amapd and Rondonia. Legal Amazonia represents 57 per-
cent of Brazil's total land area.

As of the beginning of 1978, SUDAM had approved 551 projects

representing total investments of more than 23 billion cruzeiros (1).

Reforestation

This program of sectorial development is administered by the
Brazilian Institute for Forestry Development (IBDF). Any individual
or corporation may apply for tax benefits pertaining to reforesta-
tion projects established anywhere in Brazil. Currently, the maximum
effective tax credit allowed for corporations is 25 percent of the tax
due; individuals may claim a maximum 20 percent reduction in gross
income. Outside SUDENE's and SUDAM's areas of geographic jurisdic-
tion, the maximum effective tax credit has been reduced further to

17.5 percent.

Fisheries Industry

The Superintendency for the Development of the Fisheries

Industry (SUDEPE) administers fiscal incentives for fisheries
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industrialization and packing. The maximum tax credit allowed is

25 percent of the tax due.

Tourism
EMBRATUR administers fiscal-incentive applications for hotel
construction and other investments related to tourism. The maximum

tax credit allowable is 12 percent of the tax due.

Mandatory Development Programs

The federal government has designed special mandatory develop-
ment programs to aid economic sectors that cannot attract private
investment because of the risks involved and the levels of investment
required. Examples of such investments are the Transamazonica High-
way and the Northeast Irrigation Plan. Most of the funds for man-
datory development programs--National Integration Plan (PIN) and the
Program of Land Redistribution and Stimulus to Agriculture (PROTERRA)--
represent subtractions from the incentives previously offered under

the regional and sectorial fiscal incentive programs.

Reforestation Program

Fiscal incentives have had a great effect on reforestation
efforts in Brazil. Between 1967 and 1977, 2.9 million hectares of
plantation were established (Appendix Table A11) at a cost in excess
of 20 billion cruzeiros. Fiscal incentives for reforestation began
in 1966 with passage of Law 5106.

Law 5106 provided that the cost of reforestation could be

deducted from the income tax due from corporations or from the gross
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taxable income of individuals, as long as it did not exceed 50 percent
of corporate tax due or 50 percent of the gross income of private
citizens. The law specified that only the first four years of
reforestation activity in a project could qualify--one year of plan-
tation establishment costs and three years of maintenance costs.

Law 5106 stipulated that a reforestation project be under-
taken before a list of the expenses incurred could be submitted to
IBDF for approval. After IBDF approved the project and expenses,
the taxpayer could then deduct the previous year's expenses from the
current year's income tax bill. This posed problems for investors
in predicting the subsequent tax bill that would establish the reim-
bursable limits to current reforestation investment. Participants'
complaints about the year-long lag between planting expenditures and
tax relief, plus the risk of establishing a plantation and having the
project rejected by IBDF, resulted in some relief in November 1970
with enactment of Decree Law 1134.

Decree Law 1134 applied only to corporations.] It allowed
corporations to deposit their tax credits with the Bank of Brazil in
frozen accounts and to draw on these funds as they proceeded with
approved planting projects. The law also permitted corporate tax-
payers to turn their deposited funds over to third-party reforestation

companies for the preparation and execution of reforestation crojects.

]Individual participants are not permitted to use the benefits
of Decree Law 1134. On the other hand, after Decree Law 1503 was
passed in December 1975, corporations lost the right to use the bene-
fits of Law 5106 when applying in reforestation projects.
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Third-party reforestation companies have become important
Tinks between investors and IBDF. These companies help investors
prepare reforestation projects and gain approval by IBDF. They cus-
tomarily establish plantations and maintain them. Often they also
provide the land on which plantations are estabh'shed.]

Beginning in 1970, the original allowance for corporate
tax deductions in reforestation projects was reduced to 35 percent
to provide extra funds allocation to the mandatory National Inte-
gration Plan. In 1971, another reduction of 10 percent in tax
deductions was adopted to provide monetary resources to PROTERRA.
The net effect of these two mandatory programs on tax-paying
investors was to reduce the original 50 percent allowance for tax
deductions in reforestation projects to 25 percent.

Two additional decrees further modified corporate tax
deductions for reforestation in areas outside of SUDAM's and SUDENE's
geographic jurisdictions. Decree Law 1307, enacted in 1974, pro-
vided that the effective tax credit for reforestation would be
gradually reduced from 25 to 12.5 percent of the tax due. Decree
Law 1478, enacted in August of 1976, stopped the phased reductions
in tax incentives specified in Decree Law 1307 at 17.5 percent.

In SUDAM's and SUDENE's geographic jurisdictions, corporate tax
credits for reforestation projects remain unchanged at 25 percent.
1Thmr‘etica]]y, the taxpayer should have property rights to
the Tand used in fiscal-incentive projects, but this is not inter-
preted to mean ownership of land. Many plantation investors arrange

with reforestation companies to have their plantations established on
reforestation company lands.
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Decree Law 1338 (June 23, 1974) regulates the fiscal incen-
tives for investments made by individuals. The original allowance
of 50 percent deduction from the gross income tax for monies invested
in reforestation projects was reduced to a maximum of 20 percent.

Decree Law 1376, enacted in 1976, did not affect tax deduc-
tions for reforestation projects, but it did change the system of
handling tax credits. Under the 1970 Decree Law 1134, corporations
were permitted to deposit their tax credits with the Bank of Brazil
and to draw on these funds as they proceeded with approved planting
projects. Decree Law 1376 pooled the funds from sectorial incentive
programs--reforestation, fisheries, and tourism--into one Sectorial
Investment Fund (FISET), from which investors could buy gquotas as
desired. Presumed advantages were: (1) correct imbalances between
the supply and demand for money, which sometimes developed in indi-
vidual sectorial incentive programs; (2) eliminate delays in the
execution of approved projects because of capital shortages; and
(3) eliminate commissions previously paid to brokers who acted as

go-betweens for investors and reforestation companies.

e A e






CHAPTER V

FOREST PLANTATION ESTABLISHMENT IN SAO PAULO

Data on plantation establishment were obtained from miscel-
laneous sources, primarily records of IBDF. There were some weak-
nesses in the records available, but the compilations should serve
as reasonably accurate indicators of relative differences in areas
planted with different species, forest locations, and the time periods
of plantation establishment.

Table 6 is an overall summary of plantation establishment
over time. The total area planted since 1956 is estimated at 910,000
hectares. Seventy-two percent of the area planted is in eucalyptus
species, 28 percent in pines. The preference for eucalyptus is
obvious, but a slight trend toward greater pine representation can be
noted in the most recent time period. Planting since 1967, following
enactment of the Fiscal Incentive Law in 1966, has proceeded at a
much more rapid rate than it did in earlier years.

Appendix Tables Al and A2 detail the record of plantation
establishment by agricultural regions. More than 68 percent of the
eucalyptus plantations are in Sorocaba, Campinas, and Ribeirdo Preto;
82 percent of the pine plantations are in Sorocaba, Sao Paulo, and
Bauru. Most plantations are still accessible to the primary timber
industries, which are located in the Campinas, S3ao Paulo, and
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Vale do Paraiba agricultural regions, but more recent plantation

establishment is occurring farther from the industrial centers.

Table 6.--Area reforested in Sdo Paulo, by species and selected time
periods (in thousand hectares).

Period AN

of Years Species Eucalyptus hines

1956-60 93 87 6

1961-62 51 42

1963-66 129 87 42

1967-78 594 398 196

Dates uncertain® 43 37 6
Total 910 651 259

Source: Appendix Tables Al and A2.
aT1'me periods could not be identified for 37,000 hectares of

eucalyptus and 6,000 hectares of pines planted by the timber indus-
tries.

Before 1966, Campinas was the primary location of eucalyptus
plantations. Sorocaba is now the principal location of new planta-
tions, buth eucalyptus and pine. In fact, Sorocaba contains some
38 percent of all forest plantations in the state of Sdo Paulo. Since
Sorocaba is one of the less-well-developed regions of the state, it
can be concluded that Sorocaba has some present comparative advan-
tages for planting establishment. Among these advantages are the
availability of land and the presence of an ample supply of labor.

Government agencies, principally Ferrovias Paulista Sociedade

Anonima and Instituto Florestal, were active in plantation establishment
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before 1966 (accounting for more than 15 percent of the forest
planted in the state), but since 1966 these agencies have planted

no more than 2 percent of the total reforested area.

Reforestation Under Fiscal Incentives

Table 7 shows the variation in average annual rates of forest
establishment in Sdo Paulo by time periods. Plantation establishment
rates increased successively through the time periods shown, but the
increase from 1963-66 to 1967-78 was an impressive 50 percent, sug-

gesting the strong influence of fiscal-incentive legislation.

Table 7.--Average annual rates of forest establishment in Sdo Paulo,
by time periods, 1956-78 (in thousand hectares).

Period All .
1956-60 18 . ]
1961-62 25 . .
1963-66 32 2 o

2 imited planting by government agencies not included.

The effect of fiscal incentives on reforestation in Sdo Paulo
is more readily seen by breaking down the overall time period since
enactment of fiscal-incentive legislation, 1967-78, into smaller time
segments corresponding with changes in the incentives offered. (The
changes in legislation are discussed in some detail in Chapter IV.)

Four time periods can be recognized--1967-70, 1971-73, 1974-75, and
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1976-78. The first period reflects the influence of the initial law
enacted in September 1966. The second period, ushered in by Decree
Law 1134 which was enacted in November 1970, liberalized procedures
from the investor's standpoint, but countered this advantage by intro-
ducing mandatory allocations of fiscal incentive funds to national
development programs. The third period was introduced by legisla-
tion providing for annual reductions in fiscal incentives. The fourth
period was introduced by legislation that froze annual reductions in
fiscal incentives at 17.5 percent of taxes due.

Table 8 does not reflect a perfect correlation between changes
in fiscal-incentive legislation and annual rates of forest establish-
ment. Such a correlation could not be expected because there are
other important influences on the rate of forest establishment.
Nevertheless, it can be observed that the annual rate of planting
increased sharply with the inception of fiscal incentive legislation.
The momentum of reforestation appears to reflect an increase in plant-
ing in 1971-73, despite some lessening of the tax advantage offered;
but thereafter, with further lessening of the tax advantage offered,
the rate of planting decreased rapidly.

Figure 8 is a refinement of the correlation between the rate
of forest establishment and changes in fiscal-incentive legislation.
Area planted increased rapidly and consistently throughout the period
1967-71. Annual planting peaked in 1971, then plunged downward as
the successive changes that decreased taxpayer benefits occurred.

The last legislative change (August 1976), which arrested the decline
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in incentive payments at the effective rate of 17.5 percent, slowed
the rate of decline in reforestation but did not arrest the decline

completely.

Table 8.--Average annual rates of forest establishment in Sao Paulo
since fiscal incentive legislation, by legislative time
periods, 1967-78 (in thousand hectares).

Period Al1l

of Years Species Eucalyptus Pines
1967-70 59 24 26
1971-73 79 60 19
1974-75 46 36 10
1976-78 17 14 3

A1l years 48 32 16

Land Prices Under Fiscal Incentive Program

Plantation establishment increased rapidly after the incep-
tion of fiscal incentive legislation in 1966 and decreased rapidly
after 1971 as legislation was modified to decrease benefits to tax-
payers. Cause and effect are suggested, but not all of the decline
in area planted after 1971 can be ascribed to changes in fiscal
incentives. Land prices are also assumed to be an important factor
in the decline in area planted after 1971, and this assumption is
supported by land-price data.

Land prices are summarized by years in Table 9. The prices
shown are averages for land in Sao Paulo judged suitable for refores-

tation. From 1969, land prices rose consistently until 1972 and
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rapidly thereafter. Deflated prices exhibit a less-regular curve,
but the basic pattern is the same. Real land prices increased
rapidly until 1973, made a spectacular increase in 1974, and essen-
tially held firm for the next few years. Real land prices increased

more than 400 percent from 1969 to 1976.

Table 9.--Average price per hectare for land judged suitable for
reforestation in S3o Paulo, 1969-76 (in thousand cruzeiros).

Year Current Price Deflated Price?
1969 .52 2.10
1970 .73 2.46
1971 1.05 2.97
1972 1.40 3.30
1973 2.40 4.74
1974 5.80 10.12
1975 7.69 9.81
1976 11.20 10.76

Source: Governo do Estado de S3o Paulo, Secretaria de Economia e
Planejamento, Coordenadoria de Andlise de Dados, "Central
de Dados e Referencias: Setor Agricultura Ref. T 6/27"
(S3o Paulo, 1977). (Mimeographed.)

aPrice in terms of value of cruzeiros as of January 1976.

The sharp increase in land prices has been noted elsewhere:

Lands which at the time of official surveys for elaboration of
the S3o Paulo Forestry Program were sold for CR $200 per hec-
tare today are valued at CR $1,000, an increase of 400 percent
in 30 months. Additional figures indicate that in the region
of Avaré, Sao Paulo, plots which three years ago were worth

CR $500 to CR $1,000 per alqueire have been bought for fiscal
incentive application for up to CR $8,000. And these are
relatively poor soil lands (4, p. 298).
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It is a reasonable assumption that the sharp rises in land
prices have discouraged some investors from investing in forest
plantation establishment. Whether land is purchased outright or
leased, land cost is a cost to the investor. Under the fiscal-
incentive program, land cost is not deductible from income tax pay-
ments.

The reforestation program itself has probably been a factor
in rising land prices, although some observers have pointed to more
fundamental explanations:

It appears that buying land has become the best use of capital.
--There is nothing monetary about this land rush unleashed in
search of negotiable plots in S3o Paulo on the part of medium
and large size business and businessmen with little and in many
cases no connection or immediate interest in productive agri-
cultural enterprises. This probably results from the new
philosophy today, well understood by the larger money holders
of the state: the "theory" that the surface area of the rich-
est region in Brazil (Sdo Paulo) is not elastic, and the very

rich, within a few years, will be the person who owns a piece
of this surface area (4, p. 298).

Ownership of Reforested Areas

Determining the pattern of ownership of forest plantations
in Sdo Paulo from available data is extremely difficult. The approach
taken in this study was to interview government officials and check
verbal estimates against a miscellany of government records. The
results are highly tentative (Table 10), but they are probably reason-
able indications of the relative roles of different ownership classes

in forest establishment.
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Table 10.--Area reforested in Sdao Paulo by class of ownership, 1956-78
(in thousand hectares).

A1l

Ownership Class Species Eucalyptus Pines
Primary timber industry 200 162 38
Other private 654 456 198
State government 53 33 20
Federal government 3 .. 3

A11 ownership 910 651 259

Ninety-four percent of the forest plantations are in private
ownership. Timber industries hold 22 percent of the total; other
private ownership accounts for 72 percent of the total. IBDF records,
which are most complete in relation to fiscal-incentive projects, pro-
vide some clue to the breakdown of the "other private" ownership
class. A sample of the records provided the following distribution of

reforested areas among "other private landowners":

Area Planted

Ownership (thousand hectares)
Owners under fiscal incentives
Corporations 283
Individuals 80
Joint (corporations and individuals) 60
Owners not under fiscal incentives 231
Total "other private" 654

Private ownership not recorded under fiscal incentives cannot
be identified further, but reforestation projects registered under
fiscal incentives clearly show that corporations are the dominant

group among "other private owners."






CHAPTER VI

PROJECTED TIMBER YIELDS FROM PLANTATIONS

Timber yields have been projected separately for eucalyptus
and pine species on the basis of areas planted by years and average
per-hectare yields anticipated (discussed in the section on Planta-
tion Management and Yields). Yields have been projected, by years,

from 1980 to 1990.

Eucalyptus Plantations

Projected yields from eucalyptus plantations are summarized
in Table 11. Yields for the period 1980-85 will depend on existing
plantations. After 1985, yields will depend on plantations yet to
be established. Here it was assumed that the 1978 rate of planting
will continue unchanged for at least the next five years. This
assumption underlies eucalyptus timber yield projections for the years
1986-90.

Although the trend in projected yields is somewhat confused
by annual fluctuations, the trend is slightly downward. Most of the
anticipated output is from plantations established under fiscal

incentives (nearly 90 percent of the total).

40
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Table 11.--Projected timber yields from eucalyptus plantations,
1980-90 (in million cubic meters).

Yeard A]] ?1antings Un@er

Plantings Fiscal Incentives
1980 12.3 10.5
1981 11.4 9.1
1982 9.4 7.4
1983 7.6 6.9
1984 11.2 8.6
1985 9.8 9.3
1986 8.7 8.2
1987 7.6 7.1
1988 7.6 7.1
1989 9.1 8.5
1990 8.4 7.8
Total 103.1 90.5

Source: Appendix Table AS5.

Continuation of the 1978 rate of planting into the early
19380s underlies projected yields in years 1986-1990.

Pine Plantations

Projected yields from pine plantations are summarized in
Table 12. Pine management is based on the assumption that several
thinnings for small round products (such as pulpwood and fiberboard)
will be made before the final harvest at rotation age for sawlog
products. Since most pine plantations are young, projected yields
in the early 1980s will largely be a result of thinnings for small
round products. Sawlog yields will not overshadow yields from thin-

nings until the latter part of the 1980s.
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Table 12.--Projected timber yields from pine plantations, 1980-90
(in mi1lion cubic meters).

a Small Timber Products Sawlog Products
Year Al Plantings Under All Plantings Under
Plantings Fiscal Incentives Plantings Fiscal Incentives
1980 1.9 1.4 .5 2
1981 1.6 1.2 7 2
1982 2.1 1.5 1.2 4
1983 2.1 1.5 1.3 4
1984 2.1 1.7 1.2 6
1985 1.8 1.5 1.0 5
1986 1.9 1.7 1.9 1.1
1987 1.8 1.6 2.1 1.4
1988 2.3 1.8 4.0 1.9
1989 2.1 1.5 3.7 1.6
1990 1.6 1.2 2.6 1.3
Total 21.3 16.6 20.2 9.6

Source: Appendix Tables A6 and A7.

Continuation of the 1978 rate of planting into the early
1980s underlies projected yields in years 1986-90.

Similar to the situation in eucalyptus plantations, pine yields
for the period 1980-85 will depend on existing plantations. Yields
after 1985 will be influenced by plantations yet to be established,
and it was assumed that the 1978 rate of pine planting will continue
unchanged for the next five years. Thinnings from these latter plant-
ings will appear in the projected yields of the period 1986-90.

Projected yields for pine small timber products reflect a

fairly flat trend line. Sawlog yields project upward until 1988,
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after which a downturn in yield is apparent. However, since few pine
plantations were established before 1966, sawlogs will not become gen-
erally available from Sdao Paulo plantations until after 1990. Fiscal-
incentive plantings have a lesser role in projected yields than is the
case for eucalyptus.

Comparison of Projected Yields of Small Timber
Products With Consumption Levels

Projected small timber yields from all plantations are compared
with current consumption levels in S3do Paulo State in Table 13. This
is the most favorable scenario to devise, since the 1980 level of
consumption is held constant through the period 1980-90. Even on this
basis, substantial deficits are apparent from 1985 to 1990. Deficits
are most apparent in the important consuming regions--Vale do Paraiba,
Campinas, and Sao Paulo.

The actual situation that will develop will probably be much
more unfavorable than that illustrated. The estimate of the 1980 con-
sumption level of 12.2 million cubic meters is based on an industry
and government agency consensus that pulpwood and particleboard con-
sumption will be 8.1 million cubic meters (up slightly from 1978) and
that fuelwood consumption will hold at 4.1 million cubic meters (19).
It would be much more realistic to assume that small timber consumption
will expand throughout the period 1980-90. Pulpwood and particleboard
consumption can be expected to increase as new plants are established
or the capacity of existing plants is expanded. The shortage of alter-
nate fuels in Brazil also suggests increasing pressure to expand fuel-

wood consumption.






44

Table 13.--Projected yields of small timber products from plantations
of all species, 1980-90, compared with current consumption
(in million cubic meters).

Projected . a Net

Year Yields Consumption Balance
1980 14.2 12.2 2.0
1981 13.0 12.2 .8
1982 11.5 12.2 - .7
1983 9.7 12.2 -2.5
1984 13.3 12.2 1.1
1985 11.6 12.2 - .6
1986 10.6 12.2 -1.6
1987 9.5 12.2 -2.7
1988 9.9 12.2 -2.3
1989 11.1 12.2 -1.1
1990 10.0 12.2 -2.2
Total 124.4 -9.8

41980 consumption held

constant through 1980-90.

No attempt was made to project pine sawlog yields with con-

sumption, since the formal market for pine sawlogs in S3ao Paulo State

is not significant.

Sawlogs of many species are currently imported

from such states as Bahia, Espirito Santo, Goias, Mato Grosso, and

Parand (10).

As pine sawlog output from S3o Paulo's plantations

increases, it can be surmised that the local sawmill industry will

take the opportunity to produce softwood lumber from locally pro-

duced stumpage.






CHAPTER VII

FINANCIAL ANALYSIS OF PLANTATION INVESTMENTS

Since 1967, the federal government has subsidized reforesta-
tion in S3ao Paulo through fiscal incentives in the amount of 1.9
billion cruzeiros. (See Appendix Tables A9 and A10 for details.)

The timber output that will result from fiscal-incentive plan-
tations will aggregate 166 million cubic meters of small roundwood
products and 42 million cubic meters of sawlogs. Stumpage value of
this yield, calculated at 1978 prices, is more than 24 billion cru-

zeiros.]

Procedure
Many economic parameters have been suggested and used to
analyze long-term investment profitability (24, 26, 35). This
researcher selected internal rate of return (IRR)2 as the measure of
investment profitability in reforestation investments.
The analysis was focused on direct costs and revenues. Average

costs per hectare were calculated for each planting year. (See

]Stumpage prices were assumed as follows: eucalyptus, CR $60
per cubic meter; pines from three successive thinnings, CR $125,
CR $200, and CR $275 per cubic meter; pine sawlogs at final harvest,
CR $380 per cubic meter.

2Interna] rate of return was defined as that rate of interest
or discounting the future that equates the sums of all costs and
returns from a particular investment.
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Appendix Tables A12 and A13 for details.) Average revenues per hec-
tare were calculated for each year of anticipated revenues. A1l
costs and prices were adjusted to 1978 values to eliminate the effect
of inflation. A computer program was used to calculate IRR's.

Three cases were delineated for analysis. Case 1 assumes no
cost for land. Case 2 considers land cost on the basis of a conser-
vative rental value (6 percent of market price was assumed). Case 3
considers the opportunity cost of land to be equal to the rate earned
by the forestry enterprise.

For each case, three other alternative assumptions about costs
were made: Alternative 1 considers all costs borne by both govern-
ment and private investors; Alternative 2 considers only the costs
borne by private investors; Alternative 3 is similar to Alternative 1
except that the government costs (limited to the first four years of
each planting project) were reduced 50 percent.

Alternative 1 is intended to evaluate the financial perform-
ance of all monetary resources invested in reforestation in S3o Paulo.
Alternative 2 evaluates financial performance solely from the inves-
tors' viewpoint. Alternative 3 is an examination of profitability
under the assumption that government Timited its incentives to the
minimum level needed to achieve the planting results obtained.

Several studies (4, 12) have called attention to the presump-
tion that reforestation costs paid by government exceed actual plant-
ing costs. One of these researchers stated:

It is possible to double the area planted annually with the

same amount of money from the fiscal incentive system. In
doing this, we are maximizing the realized investments with
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public funds, and, at the same time doubling the social
benefits of this activity (11, p. 29).
This conclusion was reinforced by the cost dafa obtained in this
study from reforestation companies and primary timber industries,
which indicated that investors with projects approved by IBDF in

1978 had actual costs 46 percent lower than those allowed by IBDF.

Results
Table 14 summarizes the internal rates of return obtained
from the three alternative assumptions under each of the three cases

analyzed.

Table 14.--Internal rates of return from plantations established
under incentives in Sdo Paulo State.

Eucalyptus Pine ANl

s oacd
Cases and Alternatives Plantations Plantations Plantations

Case 1
Alternative 1 2.8 8.8 7.4
Alternative 2 663.1 104.4 405.2
Alternative 3 12.4 12.6 12.6
Case 2
Alternative 1 1.1 8.2 6.6
Alternative 2 71.1 30.6 54.8
Alternative 3 10.1 11.8 11.4
Case 3
Alternative 1 2.2 8.1 6.6
Alternative 2 27.1 18.9 22.1
Alternative 3 8.7 11.1 10.4

aAssumptions underlying each of the three cases and the
three alternatives under each case are explained in the text.
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To judge the adequacy of different internal rates of return
on reforestation investments, Beattie and Ferreira (5) suggested the
following: An IRR greater than 15 percent is excellent; an IRR
between 8 and 15 percent is good; an IRR of less than 8 percent is
unacceptable. These appear to be reasonable assumptions.

Case 1, in which land costs are ignored, predictably results
in the highest rates of return. Under Alternative 2 in Case 1,
which examines only the private investors' costs, IRR is astoundingly
high. Under Alternative 3, which includes all private investors'
costs but reduces government costs to a level assumed to be suffi-
cient to accomplish the extent of reforestation achieved, IRR is
above 12 percent for both eucalyptus and pine projects. Alternative 1,
which recognizes all costs to government and private investors, shows
lower returns.

Case 2, which considers land cost to be 6 percent of land
market price, and Case 3, which puts land cost at the IRR earned by
the forestry enterprise, show mixed results depending on which alter-
native cost assumptions and tree species are examined.

If the focus is placed on alternatives, Alternative 2 (which
considers only private investors' costs) shows excellent results
regardless of case assumptions about land costs. IRR can be judged
excellent regardless of tree species, but eucalyptus is seen to be
the more profitable species. Apparently, investors have recognized
this because they have reforested a much larger area with eucalyptus

than with pine.
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Alternative 1 (which includes actual government costs as
well as investors' costs) does not indicate a high degree of profita-
bility in pine plantations, and offers a clearly unacceptable rate of
return in eucalyptus plantations. The results are influenced very
little by different assumptions about land costs. The federal gov-
ernment may have invested far more than it needed to in order to
achieve the degree of reforestation attained. This is suggested by
Alternative 3, which indicates good internal rates of return under

all land-cost assumptions for both eucalyptus and pine plantations.






CHAPTER VIII
SECONDARY BENEFITS OF FISCAL INCENTIVES

FOR REFORESTATION

Aside from the direct effect of fiscal incentives in augment-
ing the timber resource of Sdo Paulo, a number of major social effects

deserve discussion.

Employment Opportunities and Income Distribution

The reforestation program has provided employment and addi-
tional income in rural areas with limited employment opportunities.
IBDF files indicated that plantation establishment and maintenance
for the first four years of the plantation rotation required 0.25
man-years of labor per hectare. (Labor requirements are detailed in
Appendix Table A14.) The labor requirement in subsequent years of
the rotation averaged 0.002 man-years per hectare per year (8). In
total, fiscal-incentive plantations provided 148,000 man-years of
employment between 1967 and 1978 (Table 15).

Reforestation provided some CR $600 million in wages during
the 1967-78 period. As Alvarenga (2) pointed out, "the capital
applied in reforestation has come from economic sectors other than
agriculture." A condition of employment under fiscal incentives has
been the requirement of minimim wages and the inclusion of some
social benefits. These are important provisions for employment in

50
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the low-income areas in which reforestation projects have been con-

centrated (2).

Table 15.--Man-years of employment and wages generated by the
reforestation program in Sdo Paulo, 1967-78 (man-years
in thousands; wages in millions of cruzeiros).

Vear e Toyment. Generated
1967 8.2 11.1
1968 12.0 18.3
1969 15.3 32.1
1970 16.5 51.8
1971 23.3 78.8
1972 21.1 83.4
1973 16.5 72.1
1974 13.1 65.9
1975 9.7 62.3
1976 7.2 62.3
1977 3.4 39.5
1978 2.3 31.4
Total 148.6 609.0

Source: Appendix Tables Al, A2, and Al4.

Reforestation has provided a job market for professional
foresters throughout Brazil as well as in Sdao Paulo. In 1965, there
were only 25 persons working as foresters in Brazil (4); that popu-
lation is now about 1,000 (33), with some 400 located in Sao Paulo.
The majority of foresters in Sd@o Paulo are employed by primary timber

industry and reforestation companies.
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Regional Development

Forestry and related processing industries contribute to a
regional economy in a number of ways. People are employed, local
materials and services are purchased, taxes are paid, infrastructure
is developed, and products are provided (21). Several researchers
have noted the role of fiscal incentives in promoting regional
development (21, 23, 36). A specific reference to reforestation in
Sao Paulo stated:

In the southern part of the state, municipalities like Buri
developed due to the reforestation program. Abandoned agri-
cultural lands were occupied again and rural families have
improved their social conditions of living, food and welfare.
The same process has occurred in other municipalities like
Jacupiranga and Boituva (36, p. 13).

Industrial growth has also been favorably affected by refores-
tation. The increase in the pulp and paper sector (16 percent per
year between 1967 and 1977) cannot be attributed entirely to refores-
tation, but it is clear that the establishment of tree plantations
has been a great incentive to the expansion of the pulp and paper
industry. The sawmill industry has not yet been significantly
affected, but there is a strong likelihood that this industry will

expand markedly when plantations can produce large volumes of sawlog-

size logs.

Foreign Trade and Earnings

Reforestation has the potential of generating significant
amounts of combined foreign exchange savings and earnings (4, 5, 8).
The wood products originated from reforestation can be used

to satisfy domestic demand or they can be exported. In the
first case, it can be assumed that they (wood products) will
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substitute for imported forest products, and they can
be evaluated in terms of foreign trade savings based on
CIF prices. In the second case, FOB prices can be used
to estimate potential earnings if the production is
exported (5, p. 84).

If all small roundwood timber from Sdo Paulo's plantations
is used for pulpwood production, earnings from existing plantations
will aggregate about U.S. $6.6 bi]]ion.] This amount represents
28 times the value of all Brazilian forest product exports in 1977

and 59 percent of all Brazilian exports in the same year.

]Based on the assumption that five cubic meters of small
roundwood will produce one ton of pulp valued at an FOB price of
U.S. $200 per ton.







CHAPTER IX

SUMMARY AND CONCLUSION

This analysis of Brazil's reforestation program focused on
the state of Sdo Paulo. Sdo Paulo is a logical study area because it
typifies the central forestry problem of Brazil. Its natural forests
have been largely depleted, it is a center of timber-products manu-
facturing, and it is a major timber-products market area.

Sdo Paulo has a land area of 24.8 million hectares and a 1970
population of 17.7 million (19 percent of the national total); the
state accounts for 18 percent of the national domestic product in
the agricultural sector, 44 percent in the industrial sector, and
34 percent in service industries.

Timber industries are important in S3ao Paulo. Eleven pulp
mills account for about half of Brazil's pulp production. Two fiber-
board mills account for nearly all of Brazil's fiberboard production,
and three particleboard mills represent 20 percent of national pro-
duction. Although the Tumber industry is represented by 675 saw-
mills, many of these mills have limited output; most lumber marketed
in S3o Paulo is imported from other regions.

Natural forests in S3ao Paulo have largely disappeared, a
process that has also occurred throughout the more highly developed

states of Brazil in the South and Southeast regions. The problem
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presented--how to sustain or expand timber industries in the prin-
cipal timber market areas in the face of shrinking timber resources--
was selected by the government of Brazil as one of the major national
problems to be addressed by the fiscal incentive program adopted in

1966.

Fiscal Incentives and Reforestation

Reforestation was under way in Sdo Paulo before fiscal
incentives became available in 1966. However, in the 11 years pre-

ceding 1967, only 273,000 hectares were planted; in the 12 years fol-

lowing 1966, some 594,000 hectares were planted. The rate of planting
doubled, suggesting the strong influence of fiscal incentive legis-
lation.

The influence of fiscal incentives is seen more readily in
the record of annual plantings. Area planted increased rapidly and
consistently throughout the period 1967-71, when tax incentives were
greatest. After 1971, annual planting plunged downward as the suc-
cessive changes that decreased taxpayer benefits occurred. The last
legislative change (August 1976), which stopped the decline in
incentive payments at the effective rate of 17.5 percent, slowed the
rate of decline in reforestation but did not arrest the decline com-
pletely.

Not all of the decline in area planted after 1971 can be
ascribed to changes in fiscal incentives. Other factors, especially
land prices, are undoubtedly involved. Real land prices, probably

affected in part by the boom in reforestation, increased more than






56

400 percent from 1969 to 1976. It is reasonable to assume that the
sharp rises in land prices have discouraged some investors from
investing in forest plantations. Whether land is purchased outright
or Teased, land cost is a cost to the investor. Under the fiscal
incentives program, land cost is not deductible from income tax pay-
ments.

The Fiscal Incentive Law for reforestation, adopted in 1966,
offered tax incentives to individuals or corporations that would
establish forest plantations. Reductions in tax bills were offered,
to cover plantation establishment and maintenance costs for three
subsequent years. Corporations could deduct plantation costs from
income taxes due, up to 50 percent of the taxes due. Individuals
could reduce their gross incomes on which taxes were based, up to
50 percent of the gross income. Subsequent changes in the law reduced
the effective tax incentives by introducing mandatory allocations of
fiscal incentive funds to national development programs and by scaling
down the percentages allowed. In Sao Paulo, current tax incentives
for reforestation permit corporations to reduce income taxes due,
up to 17.5 percent of the taxes due; individuals can reduce gross

incomes on their tax returns by up to 20 percent of gross income.

Location and Ownership of Plantations

Most plantations are still accessible to the primary timber
industries located in the agricultural regions of Campinas, Sdo Paulo,
and Vale do Paraiba, but more recent plantation establishment is

occurring farther from the industrial centers. Sorocaba has emerged
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as the principal location of new plantations, both eucalyptus and
pine. It now contains 38 percent of all forest plantations. Since
Sorocaba is one of the less-developed agricultural regions of the
state, where land costs are comparatively low and there is an abun-
dant supply of unskilled labor, it can be surmised that plantation
establishment is moving to areas that can offer lower land and labor
costs.

Ownership of forest plantations reflects the influence of
fiscal incentives. Some 423,000 hectares of plantations under fiscal
incentives are held by a miscellany of private owners (not including
the roughly 200,000 hectares held by the primary timber industry).

A breakdown of the private ownership indicates that 67 percent of the
area is held by corporations and another 14 percent is held jointly
by corporations and individuals. The fact that corporate ownership
is dominant is not surprising because fiscal incentives have been

biased to favor corporations over individuals.

Projected Timber Yields From Plantations

Plantation yields in timber products were projected, by years,
through the period 1980-90. Projected yields for the period 1980-85
will depend on existing plantations. Yields after 1985 will depend
on plantations yet to be established; for this calculation, it was
assumed that the 1978 rate of planting would continue unchanged for
at least the next five years.

The projection for eucalyptus plantations indicates a total

yield of 103 million cubic meters, with annual yields following a
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slightly declining trend line. Eighty-eight percent of the total
yield will come from plantations under fiscal incentives. The pine
projection indicates a total yield of 21 million cubic meters in
small timber products, with annual yields following a flat trend
line, and 20 million cubic meters in sawlog products, with annual
yields projecting upward until 1988, after which a downturn occurs.
The Tlarge increase in pine sawlog yields will occur sometime after
1990. Fiscal incentives play a lesser role in projections of pine
yields than for eucalyptus. Seventy-eight percent of the total pine
yield in small products and 48 percent in sawlog products will come
from plantations under fiscal incentives.

Although fiscal incentives have played a considerable role
in expanding the extent of reforestation, it would be highly conjec-
tural to indicate the extent of reforestation (and the projections
of timber yields) that would have occurred in the absence of fiscal
incentives. Projected yields without fiscal incentives might have
been less than half of the projected yields under the fiscal incen-
tive program. This supposition and similar ones reflect a critically
important role of fiscal incentives in stimulating wood production
in Sdo Paulo--an important market area with timber-manufacturing
industry and an inadequate timber raw-material base.

If the projected timber yields from S3o Paulo plantations
are compared with current timber consumption levels, a deficit of
some 10 million cubic meters in small timber products during the
period 1980-90 becomes apparent. An annual balance between projected

yield and consumption holds roughtly until 1984, after which a
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negative annual deficit of two million cubic meters will occur.

If a timber supply were available in Sao Paulo, it would be reason-
able to expect that roundwood consumption would increase beyond
present levels during 1980-90. Government hopes for self-sufficiency
in timber products have not been achieved in S3ao Paulo, but without
fiscal incentives the outlook would be much more unfavorable than

it is.

Financial Analysis of Plantation Investments

Financial incentives have been highly profitable to investors.
Analysis of plantation investments indicates high internal rates of
return to investors under the three assumptions of land costs con-
sidered. Even under the most costly assumption about land, where
the opportunity cost of land is considered to be equal to the rate
earned by the forestry enterprise, internal rates of return to
investors have averaged 22 percent. The return has been higher for
eucalyptus than for pine plantations. Investors have recognized
this since they have reforested a much larger area with eucalyptus
than with pine.

If total costs are considered under fiscal incentives (actual
costs to government plus investors' costs), internal rate of return
is at least 8 percent in pine plantations but is unacceptably Tow in
eucalyptus plantations. The results are influenced only slightly by
different assumptions about land costs.

An alternative assumption about costs, which includes all

private investors' costs but reduces government costs to 50 percent
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of actual government costs, indicates that internal rate of return
would be satisfactory for both pine and eucalyptus plantations and
for all three assumptions about land costs. Even under the most
costly assumption about land (where the opportunity cost of land is
considered to be equal to the rate earned by the forestry enterprise),
the internal rate of return is calculated at 11.1 percent in pine
plantations and 8.7 percent in eucalyptus plantations. This suggests
that the federal government may have invested far more than it needed
to in order to achieve the degree of reforestation attained. How-
ever, the latter conclusion needs to be tempered by recognizing the
fact that the rate of reforestation has declined as fiscal incentives

have been decreased.

Benefits of the Reforestation Program

The fiscal incentives program in Sdo Paulo has provided
lucrative investment opportunities to many investors. The resultant
reforestation will contribute substantially to the anticipated yield
of 166 million cubic meters of small roundwood products and 42 million
cubic meters of sawlogs during the period 1980-90. The projected
yield, when compared with current levels of timber consumption, indi-
cates that a shortfall in supply will occur after 1984. It is evi-
dent that fiscal incentives have met a critical need to augment
timber resources in Sdo Paulo.

The reforestation program under fiscal incentives has pro-
vided employment and additional income in rural areas with limited

employment opportunities. An estimated 148,000 man-years of employment
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were provided between 1967 and 1978. Wages amounted to CR $600
million during that period.

Reforestation has provided a job market for professional
foresters throughout Brazil. In 1965 there were only 25 "foresters"
in Brazil; the population is now about 1,000, with some 400 located
in Sao Paulo. The creation of a substantial professional group to
deal with forestry development may offer opportunities to the country
that go well beyond the reforestation program.

Reforestation has not only resulted in direct employment and
wages, but through multiplier effects it has contributed to the
regional economy. Forestry industrial growth has also been favorably
affected. Growth in the pulp and paper sector--16 percent per year
between 1967 and 1968--is linked to the reforestation program. The
sawmill industry has not yet been significantly affected, but there
is a strong likelihood that this industry will expand markedly when
plantations reach the stage where they can produce large volumes of
sawlog-size logs.

Reforestation has the potential of generating significant
amounts of combined foreign exchange savings and earnings. If all
small roundwood from Sdao Paulo's plantations is used for pulpwood
production, the value of the pulpwood alone will aggregate about
U.S. $6.6 billion. This is 28 times the value of all Brazilian

forest products exports in 1977.
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Table Al.--Estimated area of eucalyptus plantations established in S3o Paulo, by agricultural region, 1956-78
(in thousand hectares).

Totalb

Vale do
Paraiba

Sdao Paulo Sorocaba

Sao José do
Rio Preto

irdo
Preto

Presidente Ribe
Prudente

Marilia

Aragatuba Bauru Campinas

Year
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43.5 614.3

199.7

68.9

6.5

104.3

3.9 4.2

114.9

56.3

2.1

Totalb

Derived from a number of published sources (9, 12, 15, 31, 32, 40) and IBDF files.

Source

aLess than 100 hectares.

b

Totals may not add due to rounding.
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Table A3.--Estimated area of eucalyptus plantations established in
Sdo Paulo by state government agencies, before 1967 and
1967-78 (in thousand hectares).

Year Bauru Campinas Marilia Rigﬁ;;go Sorocaba Tota]b
Before 1967 5.6 5.8 .9 8.5 3.9 24.7
1967 a .2 a .2 .1 .7
1968 a a N a a .3
1969 a N a .8 a 1.0
1970 .. .. . a a a
1971 .. a a .8 a .9
1972 .. a a 2 a .3
1973 .. a a .3 .3
1974 . . a 4 .4
1975 .. a a .3 .4
1976 .. a a a .. a
1977 .. .. .. 1.0 .. 1.0
1978 .. .. .. 1.6 1.0 2.6
Total® 5.7 6.5 1.2 14.3 5.1 33.0

Source: Derived from several published sources (12, 15, 32).
% ess than 100 hectares.

bTota]s may not add due to rounding.
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Table A4.--Estimated area of pine plantations established in
Sdo Paulo by federal and state government agencies,
before 1967 and 1967-76 (in thousand hectares).

Year Bauru Campinas Marilia Rigﬁ;;io Sorocaba Tota]b
Before 1967 4 3.7 2.5 2.2 8.9 17.7
1967 a a a .4 .6 1.3
1968 a N a a 6 .8
1969 a .2 a .2 5 1.0
1970 . a a a .2 4
1971 a a .. a .4 .5
1972 .. .. .. a . .
1973 .. .. a a a N
1974 . a a a . N
1975 a a a a a .2
1976 a a . a a .
Tota1® 7 4.4 2.8 3.1 11.6 22.6

Source: Derived from published sources (12, 15, 32) and IBDF files.
3 ess than 100 hectares.

bTota]s may not add due to rounding.






67

“butpunou 03 anp ppe jou Kew sieiol,

6°182°€0L ¥'088‘8 6°G28°0v 2°¥S2‘9 2o0ee 592602 27625 L"869  2°09S‘€L 2°690°LL ez pll30l
Liev's L8LL vUleee 8 Lyl = 2 yoz‘e 0°€8l eel voeeL 072021 # 0661
8106 8L 17998°€ 8°9LL B 196L° L 9 bGE 6°v68 9°985°L 6861
17085, 9°985 SEVEE 9°09% e STI6E‘ L 7 SL6L 0716 0'6 8861
8°¥v9°L 8'E8 £°65€°€ 8°vLE 0°62 676851 0've 0°080°L  0'tvE - 1861
SyLLs Ly 87650t 17862 Ve 65502 8°SL 2'es 2°9LL°L 07065 'St 9861
£°6€8°6 £°658 L7 L0ty 6°6L0 g o'1zL‘e L7822 L'z 87901°L  8°€00°L 2 5861
v U8LLL 97908 8" lEL'E LveL 9°89 67002 Lee 0°LE S8V L LUEL2'e 6722 861
9°8v9°L ¥°020°L 8°£00‘€ 67452 PAA 6°1€9°L L9 £°1s L° 108 9°8€8 el €861
6°€5°6 (8877 £°9582 6°LLE‘L A 5°86° L £°8L 8°8SL  €°/95°L  L96L°L §°6e 2861
LLE* Ll 8'88E°L vT9Lb'h €780L°L 2'99 £7198°L 6°LY 20§ 2102 8'9L2 ez 1861
£6ve'zl  LEvL 8758y £°€l6 0°SY 6°19L°2 §°0L S0/l bUpLEL  9TLE8 L°€8 0861
dooL S cquonios oineg ops (I M DI SIPMG ooy seuduey maneg  emesesy  aeak

* (s4a33u 21qnd
puesnoyy uj) 06-0861 ‘uotbau |eanjnotube Aq ‘oyneqd 0BS ui uoi3onpodd 4aquiy sn3dA|edna pajosafoud--*Gy 3qel






68

~buipunoa 03 anp ppe jou Aew sLe3ol,

€°/8l°12 G°G8E  L°0€9°LlL 0°€09‘¢ S'SLL L°8v8 S°vL9 8°609 2°0€6 0°LvE‘2 57801 pl8i0L
G°655°1 9°0¢ 6°650° 1 8°9L1 8L e 5°91 809 6°€S vILEL Sl 0661
88502 L°0¢ Loyl 0°€ElYy €€l 1769 0ol 8°¢8 2°08 97261 L2 6861
£°98¢2°2 L799 6°¢l0°1L L €8y LYl 9°621 0°6€l £°8L 628 v 68¢ L'L 8861
276181 9°81 vzl 8°2¢€¢ 'y 6°vS 8°99 8'8 viLL 9°¢€Le 8’ (861
9°6G56°1L 9°0¢ 8'2¢GE° L G281 v €719 v 62 0°€€ 9°06 £vLL 8" 9861
2°89L°L €722 27966 6°29¢ €74 £°9p 0°6 L°§S L°LS 0°06l £ L2 5861
L°680°2 0°6v 9°606 895t 0Ll €Ll 8°Lbl S°19 v°S9 0°€Le 'L 861
€°290°¢ bee LP9EL" L L7662 0'plL 228 v° LS 6°09 9°0LlL  £°SL2 L°¢ £861
8°0L0°2 L' Ly §°SlElL 8°6€£¢ poelL S°L8 5762 £°69 €02l L7461 9°¢ 2861
9°G19°1 0°£2 828 9°1bE L1l 0°09 8°8 79§ 9°86 97291 8°€¢ 1861
€181 S°9¢% LELL 0'viy 6°€L pElLlL £°6Ll 6°19 2°66 | ARAAA 6°9 0861
ple30l MM_MHMM eqeI040S Ofneq OpS oWgWMmaOWMm omwwmmwm wwwmww“Mmg et taey seutdwe) nuneg  eqnijedSeay aeay

*(s4333w 21qnd puesnoyy
uL) 06-0861 ‘uotbaa |eanjnorabe Aq ‘poom|any pue poomd|nd 40j o|neqd oes ul uoi3dnpouad sutd pajdaloud--°9y 3|qe}






69

‘butpunoa 03 anp ppe 30u Aew siejol,

£°€82'02 €°L¥S 21206 L°0L6°E 8°€8¢ L182°1 9°¢22v 8°'yl0°L £°880°C 1°909°1l 9°¢LL plB301
L°619°2 L°UL S SO 1L 9°62v e €°611 0°82 9° €41 €726l 6°¢81 9°9 0661
€2vL'e 9°10L 17169l 1218 v°8S 9°802 1°€2 8702 0°6LE 1 €y S vy 6861
9°€86°€ € LIl 6°€L5°1 9°006 £°89 98¢ L7161 2°6¢€¢ 6°¢LE L"48¢ 6°LL 8861
L7(80°2 €°LE 27196 AR €81 87 LIl €°1E 0°1Lg v Eve 8°62¢ S°¢ (861
G°868°1L LY 6°0L0°1L v 6€2 £°8l 9°821 8°¢¢ 0'vv €152 8 LEL S'¢ 9861
G 1201 L% L7 €St L7022 voelL 6% 29 0°8y L°v0L v 28 €€l 6861
9°L02°L S'pe 6°25Y | AL 2°91 9°88 6°19 S°LS 2Ll AR 2°S v861
£°€62°L 0°LE 2 LES 9°0¥2 §°¢l 2°06 ¢'9l 9°2L 8 191 67911 €' €861
0oLzl L°LE s ¥°60¢ 9°1Z L L6 Ll L'vL 67191 L7YS L't 2861
£°899 9°1¢ 0°¢lLe A2 £ el 8° 1S vy £°62 G GEL 9'ty 89 1861
8°08S L791 S°8L1 v 9¢L 2’6 €LY ART4 £°62 928 8°9¢ 9°¢ 0861
olB301 MMPM.\_.MM eqRJ040S O[Neq 0BS oouwé oLy 03344 3IUPNAd o\ o seurdwey naneg  eqnieseay aeap

P 9SO ORS 0BUL3AQLY BIUIPLSIAY

*(s4333w d1qnd

puesnoyy ut) 06-0861 ‘uoibaa [eanjndjube Aq ‘sbojmes 404 o|neq oeS uiL uot3dnpouad auid pajaalfoad---/y aqel






70

*S433aw 21qnd QOQ*“ | ueyl mwm._a

"0661 YBNO4Y3 JULISUOD P3UIPLSUOD S4B ILGND UOL| LW |°g JO UOLIAWNSUOD |BLJISAPUL JUBLINY,

22g‘SE €2L°L-  96£°9€ v95°81- SEY voL8lL 127788t Nmm.— 016°Z- s9/°0L 8c¢ Lejol

G/8°1 e - 128°2 692‘2 - 8 806°1 661 €9 €22°L-  860°L L 0661
620°€ L - 9pS°€ v66°1 - €l GEG 1L Lt 8L G20°1-  6£G°1 L2 6861
29L¢1 (v8 - 968°2 o0y9‘lL - | 81°1 Gel €51 ocL‘L- 996 Ll 861
06€° 1 829 - 2l0°¢ 9/6° 1L - £e Sle‘l 99 2% €8 - 8LE q (861
996°¢2 886 - €596°C €oL‘e - v 8L°1 84 S6 €64 - ves 9v 9861
v0S‘€ 809 -  55°‘€ F7AN L L£8°1L 8€2 8L 8 - b56 L2 G861
0/1°S vE9 - 18L°¢E 20l - 08 26L°1 591 86 v - L0g‘e 0¢ vg6l
9091 LEy - 189°¢C 9202 - ve v8e° 1 9 201 880°L- v/8 Sl €861
L2v'e 2L - 2Lt 920°‘L - vol 962°1 124 82¢ 2le -zl 8¢ 2861l
€88t vL - L¥B'E veEL‘L - 8¢ 865°1 LS L0l 0/l 661 Ly 1861
9LL‘9 00L - O06L‘Y 152t - 65 SpS§°2 oel 2€2 £l vi8 06 0861
olBI0L Nwwwﬂmn BQRO0J40S O[Neq 0§ oouw.& oLy 03344 9IUapNAd |\ ey seurdwey nuaneg  eqnjeseay 4R3I

P §SOP OPS 0B4L3QLY 23UBPESAUg

*(S4333w 21Qnd puesnoyl ul) 06-0861 ‘uotbaa {eunjndorabe Aq ‘ofned 0BS ul pl3A3|
u013dwnsuod [efa3snpul Jusdund pue suotjejue(d wouy uor}onpoud 43quil-||ews pajdafoad uaamiyaq aduejeq 3IaN--°8Y 3|qel






71

“butpunoa 03 anp ppe jou Aew S|e30)

q

"S04192N42 000001 ueyl ssal,

"sally 4081 :924nog
8 0vy°1 S70¢El 9 EYS 2'6S 9° L"9SE ) ilr.w £76E1L £7961 L1 D—quP
8°0S1L o 9°86 o o €' 1LE e o S'pl v9 o 8L61
0°LEL vel L°8E ot o " 8'6¢ o o A Ly o LL61
17491 L7€2 815 /A1 o v LS o 9°1 0°01 2ve o 9/61
£°g6l 6°1LL €29 9°9¢2 o 0°1¢€ o L'b 8°8l £°8¢ £ SL61
2°6L1 '8¢ €°0L L6 o 6°0Y e ¢ ¢'9¢ €'t e vL61
6 il 6°8 9° LS 82 o 0°¢v o 9t 0°'8l L2l €1 €L61
8° 902 L°8L 6°1S 'y o 1748 8°S € 29l v:0¢ o 26l
L7 €€l L0l L°2S v o 5°91 e £ 6l £°Ee o L6l
P19 2’8 0°62 bl o 56 o e v°9 9'9 e 061
8°LE Ve 9°0L 6°¢ 9’ vy o ¢’ 0°9 L°E o 6961
6°€2 02 0° Ll 0'¢ o L1 2’ e 9y €1 e 896 L
pel 0"l 1°9 L°¢ o A o tr §°¢ S° ° 1961
(e30} Mm_wﬂmu ©qE2040S O|Neq OBS owuwumaowmm omwwmm_x wwwmwmmmma eL|l4ey seurdwe) naneg eqniesdedy aB3)

*(S0413Znud uoL||tw uL) 8/-/961 ‘uoitbas [eanyndtabe Aq ‘me] 8ALjuadU]
1edst4 3ay3 u} buijedidijuaed saojsaaul ajeatuad £q ‘oined oes ul suotjejue|d sn3dA|edna ul SIUAWISIAU]--"EY d|qe]






72

‘burpunoa 03 anp ppe jou Aew iﬁo»n

50419242 000°00L ey} ssal,

"S3Lb4 4081 :@d4nos

§°GSY £°S 2°90¢ L7v9 L 0L L2l 6°G £°¢ 5°0S vl n—uuoh
6L .. 161 .. .. .. .. .. .. .. .. 861
e .. e . .. .. .. . .. .. .. /161
115 .. 9705 .. .. G .. z .. . .. 961
2°0v g 6 L€ . .. .. .. 2 .. G .. 561
9°8b e 9°LE 0°6 o (U} e T4 . 9°p o vL61L
8°9¢ vl 6°8L v°S o 2’ o 9’ e €701 e €461
Ly S° L€ 6°L o L’ vy e L vy o 2L6l
0799 8° '8¢ 9°9 T e 8- A1 £ 97/ o 161
0°€s S’ 0°6¢ 0°¢l o S’ £ S e 6°L ¢l 0s61
€709 6° A X 2’8l . 0°¢ 2’9 6° 2’ 0°¢ Z° 6961
£°82 2’ 9°91 0°¢ T 171 e o 9° 8°9 o 8961
0°/1 L £°El 6° o S’ £ o 6° 0L o £961
qleoL MM*M.HMM °QEI040S O|Ned OpS owuwmmaowmm omww“m_x owwuwwmmwa et|tdey seujdwe) nuneg eqniedeay aeay

*(S0413zZNnud uot || tw ut) 8/-/961 ‘uoibaa Leanjindrabe Aq “meq
9ALJUBDU] |edSt4 Y3 ul buirjedidrjaed sa03saAul ajeArud AqQ ‘olneq oS ul suorjejue|d auid ul SJudWISIAUI--"QlY 3|qe}






73

*butpunoa 03 3np ppe jou Aew s|e30]

q

"S34R33Y 000°L ueyl ST,

"S3| 14 4091 :924n0S

v06°2 6¢ 80¢ L8 8€ ¢l LLsclL ¥96 QFcuo»
£) 43 e 0¢ 0€ e e v6l 66 LL6l
69v 9 €L LL 17 S 29¢ L0L 9.6l
86¢€ € 89 L 9 L €a¢ v6 G/61
bee 1 8¢ 6 14 L 881 €8 vi6l
v6¢ 14 ee L L L ] 98 €L6l
v0¢ L € 6 € 8 ¢Ll L0l ¢L6l
8¢ 1 € A 1 8 6¢l 86 L6l
2ée e e 14 1 ¢l ¥8 0clL 0L61
€91 e e L € 8 A L6 6961
Lot e e VA I L o€ L9 8961
ve T ot e e L vl 8l L1961
mmwwﬂam mwwuwmm sued Mwwuw wmwwmn eLJdeonedy sn3d£eon3j Sauld de34

*(sa4e309y puesnoyy ut)
LL-1961 €saLdads Aq ‘weuaboud dALJuUSOUL [eDSL) BY3 Jdpun |Lzeag ul burjueyd 9|ul-- Ly dLq9eL






74

*sjuedidtjaed weuaboud uoL3e3sasogaa Aq pred mpmoua

*JudWuJ4aAob [euapay Aq pired mumoum

*satuedwod U0L}R)SAL04AL pUR SILJUISNPUL 43quLY AQ PAYSLUJNS eIep pue S3|L4 409] WOUS PIALUBQ :324NOS

£GP0 02 9l 2GL°2l 109°6 +€8°9 ¢2€€°y 108°v 68L°E L18°2 2vg‘2 G99°L I¥l°l Lejol
8G9°0L ¥89°G  $S2°¢ 09€°€ 26€°2 91G°L 089°L 9LLL 86 ¥8L 28§ 00t n—m90pn=m
989 ELE 14 %4 a8l ¢tl €8 49 L9 2] 17 e€ ac 8l
989 ELE vee a8l ¢el €8 26 L9 vS 197 e€ 44 [l
989 €L vee a8l eel €8 26 L9 4] 1347 e€ ae 9l
989 ELe vee a8l eel €8 43 L9 ¥s 147 e€ aé Gl
EL8°L 196 €¢L 048 vov 092 88¢ é6l 891 vel 66 89 vl
989 ELE 4%4 a8l eel €8 26 L9 4] 17 et éé €l
989 ELe vee a8l etl €8 26 L9 vS 37 e€ (24 cl
989 ELE vee a8l eel €8 26 L9 4] ey ¢t 24 Ll
989 ELe 4 %4 g8t eel €8 26 L9 2] 147 e€ ae oL

989 ELe vee G81 eel £8 26 L9 1] £y e€ 44 6
£18°L 196 €cL 045 v0t 09¢ 88¢ e6l 891 veEl 66 89 8
98§ ELE vee a8l cel €8 26 L9 4] e A% &4 L
98S €Le vee a8l eel €8 26 L9 2] 17 e€ 24 9
985 ELE 12 %4 G881 eel £8 26 L9 4] e e€ ée S
G6/°6l 9SG°0L 868°L Lb2‘9 2vv‘b 9182 12L°€ €/0°2 [28°L 8SH°L €80°L Lb/ pLB3014NS

26. A L€2 G2l 8LL gLl T4 | €8 L6 L8 9L 6S 1
086°L 2/e°L LLL 29% 124 28¢ e£ve 991 9l 06l L6 68 €
LLL°2 ¢85Sl 8v6 ()74 LLS v6€ 89V 69¢ G2 G9¢ vLE 8.1 4
2G2°vL 8LL°L 200°9 S08°t €ve°€ [20°¢ G8l°2 G9S°L GLE‘L 918 969 184 L
8.L61 LL6l 9/61L G/6lL vi6lL €L61 2/6L L/6L 0/6L 696L 8961l /961 aR3\
JUBWYSL|qe3S] uoL3euUR[d 4O JBIY uoLjeloy

*(souaLaznud ul) 8/-/961 ‘olned oes uL weuaboud aALJuU3dUL [BISLY Y3 ybnouyl payst|qelss
suoLjejue|d snjdAeons 40 juswsbeuew pue Hurjue|d 404 34e3day J4ad $350D abeUdAY--"Z[Y 9|19el






75

*sjuediorjuaed weaboud uorje3zsauojad Aq pred mpmoun

*juswuJanob |eusdpas Aq pired $31s50),

*saLuedwod U0L}e}SAU04d4 pue S3LUISNpul Jaquiy AQ paysLuany elep pue Sa[L} 409] WOA4 PIALUSQ :324N0S

962°02 26S°SL 08v°LL 26L°8 982°9 Llv°v O0€6°C €6£°€ v/8°C 099°C 166°L 2LL°L Le3ol
L0L°L 226°G 89¢‘v 6EE°E ¥6E°C 089°L L6v°l 182°L 260°L 800°L SEL 2.9 nmm-m dea)
68G°2L 0/9°6 2LL°L €SP°S ¢268°€ [€L°C 6EP 2 2LL®e 28L°L 2%9°L 9le‘L 00L°lL m_ouounsm
¥09 L8€ €Le 601 9S1 601 86 ¥8 68 66 68 88 14
6G2°L  /S2°L O¥9 L6y 68¢€ v/2 89¢ 691 evlL Gle 601 eelL €
29L°L  0Sv°L S8 vS9 909 €8¢ 99¢ G/¢ L9¢ L €6¢ ¥9¢ 4
v90°6  9/5°9 SOV°S 66L°v L¥8°C L/6°L LOL°L ¥8S°L €82°L G26 699 919 L
8L61 LL61 9/61 S/6L w6l €61 261 L6l 0/6L 6961 8961  L961 Aea\
JuswysL|qeisy uoLieiue|d 40 JAeIA uotjeloy

*(souaLaznud ut) g/-/961 ‘oined oes uL weaboud 3ALIUBDUL |eISLS dY3 ybnouyl
payst|qe3se suotijejue|d aurd jo juswsbeuew pue bHurjue|d 404 3ueld3y 4ad $3500 abeusAy---¢|y a|qel






76

Table Al4.--Estimated man-hours of labor per hectare in plantation
management under the fiscal incentive program in Sdo
Paulo and average hourly wages, 1967-73.

Man-Hours Average
Year Planting Maintenance Years Tﬁ:;l¥
Year First Second Third
1967 357 176 99 75 .54
1968 381 184 113 80 .61
1969 351 200 122 94 .84
1970 302 127 62 21 1.26
1971 210 90 57 37 1.35
1972 225 116 99 69 1.58
1973 290 150 111 90 1.75
Average
employment
per hectared 0.12 0.06 0.04 0.03

Source: Sample of IBDF approved projects for reforestation.

qpssumes 2,500 hours of work per year (50 work hours per week
and 50 work weeks per year).

bBecause of change in project format, average wages paid after
1973 are those applying to the agricultural sector (CR$ 1.98/hour in
1974, CR$ 2.58 in 1975, CR$ 3.48 in 1976, CR$ 4.70 in 1977, and
CR$ 5.46 in 1978).
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