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i. Introduction

The current rdpid decrease and'deterioratibh of tropical forests
are posing a grave threat to human beings, and”the'settlement of this
problem has drawn world-wide attentlon. '

‘Such a decrease 1n:tr0§ical forests has exerted a serious influence
on the social ecpnOmy of devélopiﬂg‘hations that depend on agriculture,
livestock farming and forestry. In addition, the decrease has also
become the subject of'diSCUSsion re1atIng to the whole world, and allows
no time for delay in séttlement to protect the global environment from’
the extinction of living speciés in tropical forests, global warming,
and other difficulties.

In order to resoive the problem, diversified measures are required,
and steps for the protection of forests and afforestation in developing
nations are fundamentai; ~However, it is an undeniable fact that in
taking suéh .steps, developing nations are short of locai_ forestry
officialé, qualitatiﬁely and quantitatively, for forest management and
afforestation. | '

Based on_the'reccgnition of problems mentioned above, this study
alms at preparing'and_proposing, by nation, guidelines and methods for

training tropical-forest managementzbfficials.

The study was conducted in Brazil in November, 1992,
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Current'Situation of Forests
Current Situation of Forests

The nationwide survey of forest resources in Brazil was carried ont-
by IBDF jointly with the Commission on Science and Technology.

. SUDAM and universitiés. The arca of forests in_1985 is ‘about- 5.5

nillion km“ as shown in Table 1,accounting for 65 % of the nationsl
land about 23 times larger than Japan.. Most. of hardwood closed
forests covering an oyerwhelﬁing ‘area are concentrated 1in the
Amazonian region.,'some.are_natidnal,and public forests, while the
remalning majority are privately owned.

Table 1 Forest Areas |

in*thOuSénd‘ha & perceﬁtage

: SoftwoodsForosts . Hardwood Forests o Grand
Closed Thin  Total Closed  Thin Total . Total

13,520 0 13,520 382,510 15_7,‘000'_539,510__ ]‘553,‘_030

Territory .851;197
Forests 65.0%

Source: FAD

Most of closed forests in. the _Amazonians_region:.are tropical
evergreen wet forests, and classified into terrséfirme-forests-and
varzea forests. Infrastructure 1is- generally undeveloped, -
especlally in terra-firme forest areas. Besides them, there are
low forests of Caatinga, and dry half deciduous forests'in'the
middle reaches of the Amazon, though_Small' Woodland ocouoies an
extensive area mainly in the inland Zone - "Cerrado" is distributed
over 170 milllon ha on the Iimmense highland cOvering Rondonia State
in the southwestern part of the Amazon, Plaul State 1n the
northeastern part of Brazil, and the northern part of San Paulo and
Minas Gerals States. It covers just the central part of Brazil.
Chaco stands distributed near the border with Paraguay occupy " an
area of 1.5 milllon ha while Pantanal complex distributed in Mato
Grosse State occupies an area of 12 million ha. _ Cerrado has
different types of forests ranging from relatively CIOSéd.CErradao
whose dominant trees reach nearlysZO m high to Campo Cerrado where
trees and shrubs sporadically exist; In recent years, however, it



is apprehended. that the -area of-_Cerrndo is rapidly decreasing
. throughout the country. owing to the eggressive felling of Cerrado
to produce charcoal for Iron manufacture in San- Panlo and Minas
_Gerais States as well as forest fires, dlversion to agriculture,

and pasturing - Therefore, it 18 needed to expand man-made forests

of Fucalyptus ang others.

-Natural forests initially decreased dxamatieally along the South
Atlantie coast actively developed from early days. After 1960,
however, the decrease 1s remarkable in Cerrado in the midwestern
. part, Caatinga in the northeestern part, and tropical forests on
the Amazon.

'Accofding"to ‘the - FAQ's  project for assessing tropical forest
- resources, 1t is- estimated that annual deereaees‘in the area of
‘patural forests on the national average are 1,360,000 ha of
hardwood closed forests, 120,000 ha of softwood closed forests, and
1,950,000 ha of thin stands, totalling 2 530,000 ha However, the
:decrease in the - area of forests owing to settlement and
agropastoral development'has tended-te be decelerated since 1980.
This 1s because the'government:withdrew its assistance from the
-development of pastures in forest areas, and the working group
coordinating ministries for Amazonian development considered a
“reduction in the area of farmland to less than 4 %

Amazonian development is promoted mainly by SUDAM, the Ministry of
Home Affairs under the general project for Amazonlan development in
eooperation with the Ministry of Agriculture (INCRA, formerly ‘IBDF
and presently IBAMA), the Ministry of Construction, and the
Ministry of fifnes and Power. The project divides the region from
ecological and economic neints of view into the agricultural and
'forestfy development zone, the forest conservation and protection
: zene,'and the wilelife“sanctuafy. It alms at rational development
. through the designation_of these zones, improvement of wasteland,
" and menpower'training Forest management in the region is based on
the sustainable production of the present resources mainly through
natural regeneration and enrichment planting ‘of useful speeies



. According “to the FAD's. 'projéct «for: . assessing - tropical forest

resources, 1t 1s. estimated that. the total ‘stock: of natural

_resources is- composed of 51.7 billion m® of closed forests and 5 8
~ billion n® of productive thin foresta. The stook of - productive

closed - forests is 47 ‘billlon m®, 94 % ‘of whiohf'éxists- in the .
northern part of: the Amazon, and yet largely: remains undeveloped
It is also estimated ‘that the economioally ‘usable stock  of

productive closed and thin forests is now composed of 1.5 billion
" m® of ‘closed forests (14 million w® of SOftuood) and about. 600
‘million m® of Cerrado thin forests. : C

Man-made Forests

(2)
;Acoording to the PAO s estlmation of man-made f01est areas by
species and planting ‘year, “the - total area of such forests is
3,046,000 ha - (]985), it began to rapidiy 1nc1ease in the second
half of the 19608, especlally after 1976 on -an: annual basls in
terms of species, introduced Eucalyptus and Gmelina arborea as well
as -exotic Plnus spp. account for 80% or more of the total (Table
2), - Local species represent no more than about 543,000 ha,
including fruit and palm trees. : :
Table 2 Planted Areas
| in thousand ha
Category Until 1955 1956-65 1966-75 1976-85 Cumuiativo
. ' - ' o . Total
A1l Softwood 1 59 666 . 1,109 1,845
~ Pinus spp. 1 S 24 820 0 1,080 1,725
All Hardwood 10 - 101 387 . 753 C1,201
. Eucalyptus spp. . 10 80 270 640 1,000
Total - 21 _ 160 1,003 1,862 . 3,048

Source: FAOQ

Planted species under Eucalyptus”repreéénting the_mﬁjority include
mainly Eucalyptus saligna, F grandis, E.'albo._E, urophylla,'E.
citriodora E. tereticornis, E. pnniculata._ togethef wiﬁh E.
camaldulensis, E. cloezlana, E. dunni, E. globulus, E. mal&éuii, E.
pilularis, E. viminalis, E. pellita, and E. torelliana.



Planted species under Pinus as softwood mainly include Pinus taeda,

P. elllottii (var. elllottii, densa) and P. patula as exotic

species adaptable_tb‘thegsubtropical zone, and P. caribaea - (var.

hondurensis .caribaea, _bghamensis), P. oocarpa and P. khesya
adaptable to the tropical zone. Other softwood species 1nc1ude'
indigenous Araucarla angustifolia - and exotié 'Cunnighamia
lanceolata, Cupressus lusitanica, etc. Anong softwood specles,

Pinus occupies an overwhelmingly large area of piantation.

Among local hardwood species we can find such local popular species
as Nectandra méllis*(black cinnamon), Ocotea pratiosa, Copalfera
1angsdbrfii, BAlfburOdendron'ridelianum, and Phove prosa. and such
fruit . bearing popular species  as Psidium guayana (goiaba),
Paullinia ~ cupena {gurana), Bertholletia excelsa (Brazil nut),
Citrus spp. They occupy only small areas. ._ |

. Brazii' has recently succeeded In developing man-made forest
resources of Pinus and Eucalyptus, and develbped lumber industries
based on these resources. Lumber products are becoming key
commodities exported from this country.

The follewing factors are considered to have contributed to the
development of the forestry sector in Brazil.

1) The_ territory. is immense enough to provide low cost sites
suitable for forestry.

2} Thelland is flat, and_thére are certaln sites suitable for
forestry accessible to ‘markets, where intensive
afforestation is possible on a large scale.

3) Wages and planting costs are very low,

4) Pinus-and'Eucalyptus gspecies grow well, and secure a short
period of capital recovery. '

5) Infrastructure is'well'dé#eloped.
6} Forest industries, including saw-mills and pulp plants are

intensively and reasonably located near plantatlons, = and
moreover, logs are rationally used. These conditions enable



~product :cost to be reduced.

2T} The long tradithn'ahd experiénce of agricultural blantatiqns
have ‘led to' the good management of business and labor for
large-scale and intensive afforestation projects. . .- -

In addition, more harvests;, quality log production;: and cost
reductidn}aréVpursueduthrough-technological development including
tree breeding, silvicultgrdl site classification (the survey of the
right species an the right-site),-1mpr6Vement in the silvicultural
manual, forest fertilization, and mechanized afforestation. '



3.

Retional Forestry Policies

To cope with expanded timber demand and a rapid decrease in natural

- forests,  the government get up the IBDF and developed various forestry
measures . in the secend half of the 1960s. The progress of its efforts
will be outiined in the following.

(1)

(2)

(3)

‘Enacting the New Forest lLaw (Law No. 4771 in 1965)

This law, as incentive to re- /af forestetion, provides reductions

- in or exemptions from real estate and assignment taxes on woodland
'and exempt{ons from ‘income taxes on forestry. Companies which use

timber as raw material are obliged to supply 50 % of required
tlmber._from their own plantations. In the case of re-/af-

_fereStation, natural forests must be conserved at least 20 % of the

project area.

Teking“lneemeﬁTax Reduction and Exemption Measures
(Law No. 5106 in 1966}

When- _cerboratlone .and - private citizens - have undertaken

.afforestation, expenses incurred by ~ them may be .deduced from
| assessed cornorate income taxes or from personal incomes as a basis
 for - inCOme tax assessment within a range of 50 %. Since the
' enactment of this 1aw, the area of plantations has remarkably

inereased

Establiéhjng'the FISET (sectorial investment fund)

(Law No. 1376 in 1974)

This fund 1s'colleetive1y invested in projects for afforestation,
fisheries, and tourism " in order to malnly promote regional

_develobment of the Amazon  and the north eastern pert, in a
‘comprehensive way. Although various ' funds were conventionally

investeﬁ'individually and separately in the forestry sector, this

 system has made . it possible to Invest them Intensively and
effectively in high-priority areas, such as the northeastern part

and:highiy“productive areas, and consequently=afforeStat10n in the

" northeastern part has dramatically been expanded.



(4)

(5)

8)

Supportive System for_Sﬂall and Medium Land. Owners

The government assists small and mediun-land;ownersethrough the
REPEMIR program for afforestation. The budget covers 120,000 ha of
- afforestation and an output of 130 million seedlings.

Forestry Seeds

The government set up a commission for forestry seed control within

IBDF, and supervises the use of  domestic and imported seeds by

prepaling their ‘minimum quality standards. - The use of seeds from

the forestry ‘seed stands’ designated by IBDF -is assisted at .a high
rate. The area of .the designated stands reaches 4 300 ha.

'Liaollity for Testing and Research

Projects which have received ald from the FISET are required to
spend 1 % of thelr respective operaticn costs on testing and
research.  The purpose of this requirement ‘1s to increase harvests
from man-made forests. Testing and research. being supported by

- EMBRAPA established by the government research: organiZatlons

managed by state governments, and unlversities, have - achieved lots
of results, including tree breeding. '

Moreover, environmental conservation has been emphasized as one of

the large props of forestry policies in recent few years. Ittis o

sald that reckless agropastoral . development and shifting
cultivation have so far destroyed several million ha of forests in
the Amazonian reglon. Until the first - -half of the 19808, the
problem of natural conservation was shaded by econemic development
in determining the order of priority. Although ‘this problem was
often - taken up from the 1960s, the government could. have no
allowance for. approach to the problem, but just .recognized the
presence of the problem; ) -

Subsequently, the people became aware of:conservation. and pressure
for conservation from overseas was Increasingly put. on the

governeent, which has gradually come to take various measures for

natural conservation,' However, it is not rare that the:government
often faces much difficulty in exercising its authorities, when



induStfial activities are ‘closely related to.'local politics and

economy .

As ‘previously stated, the IBDF affiliated_ to. the Ministry of
‘Agricultnfe'had jurisdiction over forestry:policies of Brazil. In
‘Qetober, - 1988,  however, a - natufal congservation program was
_estéblished-by the govefnment ordinance, and'in January, 1989, to
promote the ‘progran,- énVironmentifélated' agehciés including the
IBDFiwere'infegrated inte a'new organization called the IBAMA.

Along with the SEMAN, one of great roles of the IBAMA is to
coordinaté',intereSts with other ministries and agencies which
perform_-activifies in the' production sector in accordance with
ecdhomic]policies.' The IBAMA also pays attention to education and
extension 1n response to environmental problems. Under the new.
programifor'forest development and" conservation, 1t developed a
'five—year plan for_tralning technicians required for conservation,
and extensively enlightening companies and the general public.

However, it is a question whether these efforts will be effectively
“completed in face. of varlous problems, Including a deflclent

=appropr_iation,' “optimistic environmental assessment, the
insufficient provision of relevant organizations and laws, and a
shortage  of experts in environmental preblenms. In the long

perspective, It is a critical problem for future to maintain the
-~ consistency of this policy for conservation.



4.n0rganizﬁtion of Forest Mnnage:ent:and Conservafion“
(1)' Agencies in Charge of Forest Conservation

The IBDF (establlshed . In 1973) affiliated- to ' the Minlstry of
Agricdlture was. .conventionally respensible'for forest policies:cf
" Brazil. In recent years, however, reckless - development and
shiftlhé cultivation haVe;destroyéd over .2 millidn‘ha-bf:fqrests
every year. -In. response. to this, a;n&tural-6onservatian7pr0gr3m
calléd "Planeta Nossa Natﬁrésa“:was established by the gbvérnmént
ordinance in October, 1988, and moreover, environment-related
. agencies including the IBDF ﬁeré;integrated into a new organization
- called the IBAMA fn January, 1989. e
- In n&tions, like Brazil, which have an lmmense territory like a
continent and face a financial crisis, it is a permanent problem.
for the federal government to take a cdmplicated responsibility for
conéervating natural resources and maintainihg the ‘quallty of

natiocnal life.

To vitalize activities in this field, the government of Brazil
determined on ﬁnifying the government structure of environmental
management, and integrated the IBDF, SEMA, SUDEPE, and SUDHEVEA
into a new orgﬁnization called the IBAMA.

Thus, the govérnment integrated promofive actiﬁities. research and
monitoring in forest and fishery zones., and national ecosystem
conservatlon areas Into one organization. Consequently, the
government; plan and action in the envirqnment‘sectbr'were given a
comprehensive vision.

The establishment of the IBAMA became a new'model for environmental
management. Its fundamental features are as follows,

1) Integratlon: The protection of natural resources -and the
rational use of forests, water resources, and flshes were
formerly under the control of diffefent government agenéles.
These responsibilities are - now uniformly placed on one
ofganizatlon.- In particular, the control of environmental
pollution was Improved. '

10—~



'2)  Qrg&ﬁiZation:«.Environmental policies of every state were
unified and concentrated in one prganization. The nation takes
a responsibility for - environmental policles to states and

counties.

3) Autonomy: The decisions by the CONAMA will be made to be
brdinahces by states or citles. Every municipalities are
fundamentally responsible,for'the problem of pollutibn:' If a

;muhicipality cannot. afford to fulfil its respensibility, a
branch ' of the IBAMA will :support it. However, the IBAMA
prefers to autonomy. ' '

;The.IBAMA was - established as a government agehcy responsible for
énforcihg iaws boncernihg the enviromnment and forestry in Brazil,
and has 'a_ number of reglonal ‘offlees throughout the couniry to
completely enforce a wide range of laws. '

The IBAMA has a staff of 600 members at the headquarters and a
staff of abdut_ 1,800 at regional offices, though 1t has
'jhfiédiétioh over a total'area of 553 mlliion ha,glarger than the
Continent of Earope extending 490 million ha. The staff are too
small - for complete enforcement. Therefore, it 1s intractable
unless'evéry forest owner consclously abides by laws. (For your
informafion, Japan intends to manage 7 million ha of national
“forests by the organization'df 20,000 administrators.) '

The area under the control of the IBAMA includes.the world largest
. .closed tropical raih forests,_which are not easily éccessible by
_ normal means: because roads have not usually been constructed
~ anywhere.  It is a very lucky case and quite rarely found if a
,_watétwdy 1lke a river or evenr a. low-standard road exists.
Moredvér;- hintErland"forést cexploitation 1s. an illegal action,
_ inciuding secret mine development and illegal hunting, which are
-'very’difficult of regulatibn.

The  duty of ‘the - IBAMA 1s_'entrusted-;t6 some advanced state

governments, such as Sén-_Pauln.' Minas Gerals, ‘and Parana. The
organization of the IBAMA is shown as.follows.

1=



Ap Organization Chart of IBAMA .

National Sanctuary Council

President-IENationalAnimal~Protection Council
Science & Technology Committee

President’s Secretariat ——f— Planning & Coordination: Bureau
Legal Representative — ST R
) office : 1. | Planning & Coordination Division
Deputy Legal R — * [ Budget Coordination Division
_Representative Office . I Modernized Clerical Work
Jury Office — “Coordination Division
Publicity Service Office — T Information Coordination Division
Augdit Office - . - I Local Looperation & Coordination
' Division ..
— International Cooperation &

Coordinatlon Division

Aduinistration/- Regenerated Ecosystem Research/ - Accounting .

Monitoring - Ratural Bureau Extension Bureau
Bureau -+ Resources | " Bureau
' Bureau
IBANA's State Supervision’ Rio de Janeiro Botanical

Branch 0ffice _ Garden

The Collor Administratien started in March, 1990 focuses 1its
policies on active conservation of . the natural environment,
1nc1ud1ng tropical rain forests. - The system of 1BAMA' was
reinforced, and the development of . environmental polic1es was
consistently entrusted to the Environment Agency under the direct
control of the President. Accordingly, forest- related policies are
now focused on the envlronment The Environlent Agency.develops a
pollcy, which is implemented by IBAMA in view of forest protection
and monitoring rather than forestry promotion: ' :



(@)

The Forest Law and Conservatlon

On- September 15, 1965, 'the new forest law was enacted, providing
- the deslgnation and coverage of permanent forests, restriction on

virgin forest eibléitation, ‘the use of  forests, dllegal and
prohibited activities in forests, and preferential measures for
plantations and regenerated forests.

1) Permanent Forests’

(a) Forests along rivers or other streams
- Forests b m wide if the river is 10 m or less wide.
+ Forests half the width of the river, 1if it is 10 -

200 B wide.
' Forests uniformly 100 m wide if the river is 200 m or

more wide.

(b) Forests around natural and artificial lakes, ponds,

and reservoirs.

(c) Forests - on the. top of hills, mountains, and ranges,
and slopes ‘of 45 degree or more.

(d) Othérs declared as permaﬁent forests in accordance

with public requirements.
2} Restriction on Development

'{a)_lt is,” as a rule, prohibited to develop the Amazonian
‘region. If developed, certain conditions and technology

must be mét.

{b} Over 20 % of the area to be developed shall be reserved in
the southeastern, southern and midwestern parts, whether It
is a virgin forest or a regenerated forest.

'(c)'The'exploitation-of virgin forests shall be permitted up to

50 % .of the ‘owned uncultivated land to newly develop

farmland.

—13—



(3)

(4)

3) Forest Maintenance
_Companiés which consume a large amount of. raw material from
forests are obliged to sustain ~.forests - and develop
supplementary plantations for raw material. '

4) Preferential Measures

{a) Owners of replanted areas covered by permanent forest areas
and virgin forests are exempted from land ownership taxes.

{b) Forest products which planters gaih‘ffom planted areas"shali
be exempted from taxation. -

(c) Expenses oh.afforestation and reforestation shall be deduced
from income and special taxes. '

Environmental Assessment Systenm

The year of 1981 was a milestone in environmental policies of

- Brazil. The emphaSis'on development was reviewed, and "National

Environmental Policles" were “announced - with the Intention of
establishing the 1mﬁiementat10n system of policies mainly for
environmental lmprovement and recovery. _The env1r0nmenta1-IQW'as'
its basls was enacted, and the CONAMA was organized to establish a
national environment system. In 1986,‘f011uw1n§ the resolution by
the CONAMA, the government of Brazil réquired projec£s wﬁich might
affect the environment. to prepare an. assessment report (EIA/RINA) .
Projects which must meet this requlrément include "those which will -

develop fuelwood and lumber in an area of 100 ha or more; and even
{f less then 100 ha, those which will be Important from an
environmehtal point of view." :

Sustaining Forests by Re-/afforestation
{sustainable forestry production)

Under the plan called "Planeta Nossa Naturesa", - a . governument
ordinance was enacted in 1989 to reinforce the forest law, The
ordinance requires consumers (companles) which use 12,000 m°® of
lumber or over 4,000 n® of charcoal to possess plantations to cover



{5)

theif_éonsumption. They must submit:their respectiVe plans to the
1BAMA for forest maintenance and re-/af-forestation to establish a

self-supply system by 1985.
Restriction on Amazon Development

Thé.COnvédtibnai'devélopﬁentéfirét policy has exerted an effect on

© the :Amazonian region, and taken preferential measures for projects

approved by the SUDAM, :including exemption . from income taxes and

" low-interest loans. -Many-pfojects were carried out especlally for
- livestock farming as the most im?qrtant'use of exploited forests.
Although it was determined in 1979 that any new project - in the

Amazonian jungle would not be approved, projects already under way

'-br imp1emented in intermediate forests have been approved. This

cdnSequently accelerated Amazonian forest explbitation. In 1989, in
accordance . with = the ‘forest law, an government ordinance was

enforced -to suspend the preferential measurés and public loans for

Livestock  farming in ‘Amazonian dense, intermediate and thin forest
qreas'(excluding'lbw'marshes. Cerrado.'and-natural'plains).- The
ordinance places restriction on agricultural development including
single crops iﬁ dense, intermediate and. thin forest areas,
excluding fertile areas.



5.

(1)

-Forestry_ﬁdncstion

Review of Forestry'Educetion; and the Testing;'Research‘ . and
Extenslon System

Universities in Brazil. were ‘subject to educational system refornm by
the decree in. 1964 Currently. 20 universities and colleges have

~forestry courses, These universities -and colleges not only educate

students, :but maintain cooperative- relations with national and
publie- research institutes for'research=and'extension activities.
The domestic testing and research system and coliaboration are as
follows: '

As - previously stated, in the second half of the3i1960s;='the_

government .of Brazil enacted a new forest law, esthﬁlished' the

IBDF, and implemented a number of policies, including reduction in
and- exemption from income taxes on’ investment in affoxestation end
the  creation of -an- offorestation fund as. part of : government
“as§lstance for the purpose of active expansion of mon'mode forests.

* Subsequently, the government . powerfully developed policieS' for

promoting testing, research and extension activities, including the
development of the national program for- forestry research, the_
establishment of the comprehensive research system covering the
government, universities and the private sector, and the test and
research requirement for government assistance.

Since 1966 when the government 1aunched nowerful assistance for
afforestation by the above—mentioned measures including tax
reduction, forestry tests and studies have been carried out on a
full scale by private companies because they are’ indispensable to
large-scale afforestation, In particular, re—/ef-forestation
specles and silvicultural manuals began to be Jointly studied by
universities and compsnies. The IPEF was set up at Sén' Paulo
University in 1968, and subsequently, the FUPEF was .founded at
Parand Unlversity, and the SIF was established at Visoza
Unlversity. - The IBDF started a nrogram for forestry develooment
and research with. the support.of FAO/UNDF in 1871, and promoted
tests and researches..cdncerning3-industrial afforestation 1in
collaboration with Visoza University and private_companies; '



Owing to the oil shock in the second half of the 1970s,the
-production of wood .fuel ﬁrgently needed to be increased, and
simultancously, environmental conservation was strongly requested,
so that requests-for tests and researches were diversified, In
- 1977;-the IBDF entirely entrusted forestry tests and researches to

EMBRAPA, and moreover, developed' the PNPF to comprehensively
‘promote tests and researches zanging from industrial afforecstation

to the Increased production’ of alternative energy, - and

environmental conservation. This program identified objectivés and
key subjects of'foréStfy research, and expected EMBRAPA to take the
lead in reinfofcing cooperation. among state forestry fesearch
-institutes, universities, their research laborntories, and private
companies ‘so that tests and reseazches may be effectively promoted -
through joint research to avoid overlapped subjects of study.

Thé key objectives of research éovered by the PNPE are:

a) _Rational management systems of natural forests in the

' Amazonian region; B

b) Tree 'breeding for abundant harvests and quality lumber
production. '

c) Wood cnergy production,

d} Nutrient circulation in man-made forests and their growth:

e) ‘Imprpvement;in marginal soil in colonlal development areas;

f) ‘Management  systems - of agroforestry 1n the northern and
northeastern parts; and

g} . Reduction in logging and transportation costs.

In the southern part, people have concern about damage by Insects
and soil-dégradatlon following the simultaneous planting management
of a single specles with a short cutting‘ period. This 1s why
efforts are made to breed varieties resistant to varlous damages
and develop technlques how to properly maintain the plantation
fertility; and'mpreovér tests are carried out on composite forest
systems for the simultaneous production of fuelwood and pulp wood
(short cutting period) and construction wood (long cutting period)
in order to review indigenous species and extend cutting period.

" The organizationS and general information of typical universities
" and testing and research institutes are summarized In the attached
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reference.

The Number and Technical Level of Technicians in Tropical Foreet'
Management

1)

”Univereities

As aiready; mentioned, uniVeréitiesl;which; provide forestry

education amount to 20 throughout Brazil. Of them, Para, San
Paulo, Visoza, and Parana Universities are prestigious, having

-~ & relatively long history. Many -other universities were

fdunded7just several years ago in response to concern .about
environmental conservation -and forestry, and therefore; have
produced few graduates.

'There were less than 170. graduates every year. in the whale of
" Brazil (this figure was presented by some universities)

Graduates from prestigious universities will be summarized in
the following

a) Para University :
(Forestry Department in 1961)
‘About 40 graduates on the annual average.
| 50% Government - offices, univereities, research
institutes
20%  Private companies _
30 % Self—employed and others

b) San Paulo Universlty
About 20 graduates on, the annual average
10% Government offices,'lesearch institutes
85% Prlvate companies :
5% Self- employed and ethers:_

¢} Parana University (Forestry Department In 1961)
About 30 graduates. on the annual average
(the half drop out)
10% Government offiees : _ g
10% Research Institutes and others

g



80%  Private companies
10% of the total enter graduate schools later.

‘d) Visoza University (founded in 1960)

e} Mato Grosso Federal University
i fBrazilia UniVersity ' _ set'up forestry courses
' Rio'de'Janeiro]University' f]'in the 1970s
Santa Marla University ' ' _
f) Foreétry' courses at “other wuniversities: are relatively

 NEW.

BasedZOH'thé results of a survey by FAQ, the staff of Brazilian

" forestry administration'agencies are as follows:

University . | Middle-class Trained Untrained| Total
‘Graduates - - | Technicians | . Staff Staff

Forestry Others Forestry|Others|ForestryOthers

127

453 1,364

64 .| - | 58 | 156 506

Thejmainstay of Br&zilian'fofestry administration agencies in
1974 was the IBDF as the predecessor of the IBAMA. Although
the organization of the IBDF was expanded later, some staff
members who graduéted from universities Shifted their careers
to the private sector in succession after it was replaced by
the IBAMA. Nevertheless, the ‘employment of recruits s
withheld. .

According to the above .table, it should be noted that (1)

'fo?esters ‘who are university graduates account for slightly

less tham 10 % of the total, and (2) middle-class forestry
techniclans are. not avallable. 1In fact, there are now only
very few middle-class forestry techniclans anywhere. in this

country. -
Now, it should be_considered wheré'and how many technicians who

graduated universities are avallable in Brazil. As previously
stated, about 170 foresters currently graduate  from

— .19__
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‘universities every year. However, it 1s presumable that the

number was less in the initial stage. The total of graduates
in the past.SO_yearS-mey be around 4,000, Of them, thosé wha
changed their courses (or Ileft from forestry - sector) are
probably not a few. It can be assumed that graduates now
engaged in forestry are no more than 3;000; '

On'the assumptidn that of:then;.slightly less than 30 % jolned

‘government offlces, research institutes or universities, and

slightly more than 70 % joined private'companies;_

ii) Government offlces, researeh~inst1tutee and universities
. about 700 . -
(11) Private companies  about 2,300

Whereas the area of forests in Brazil is 550 million ha, larger
than that of the total area of Europe, the ‘number of some 3,000
is . very deficient It participantq in the sector of forest
product processing are exciuded from the number, a shortage of

" human resources is more serious.

These foresters having received higher education represent the

‘elite, and the majority of them work in comfortable ‘places,

such ‘as urban offices, research institutes and universities,
Some act as local supervising foresters In rare cases.

Forestry High School Graduates (middle-class technicians)
According to the above mentioned sulvey by FAO In 1974, there
were no middle-class technicians who graduated from ferestry
high schoels in the administrative organization

The interview survey in thls study shows that the training"
system of middle-class technicians for the forest management Is

extremely poor,

In this sltuation, the only recegnized forestry high school
exlsts in Irati in the state of Parana.



Irati Forestry High School is located 200 km west of Curitlba.
Junior high ‘school graduates aged 14 ‘are eligible for
- admission. Forty - students’ enter "the school -every year to
receive three-year forestry education. . Some of graduates from
'cheféchool pass the examination for government officials, while

the majority of the others are employed by private companies.

When it was asked if forestry education at the level of high
~school ﬁ&s-really given only in Irati; it was answered that
high. schobls .speciaiizing:'ini agriculture, forestry and
livestock farming existed actually in many states. Graduates
“from - these schools did mnot really master techniques of the
required 1level : for nmiddle technicians. Therefore, many
'organizations do not employ them in the hope of good

‘performance.

The reason why good Studenté do not enter these schools Is that
agriculture and forestry do not offer rewarding jobs to

graduates-.

There is' a kind of: vicious cycle where the absence of jobs
causes a shortage of workers, while the absence of good workers
causes employers to be reluctant to offer jobs.

At any rate, although 15,000 companles (registered at TBAMA)
'maﬁagé forests, 40 graduates per year are actually fecognized
as forestry high school graduates. 40 is too small to
'recdgnize;'but an actual situatien. It should also be noted
"~ that the poor treatment of high school graduates raises a
significant'problem.

{(3) Problems for Forestry Education

In the IBGOQ,Ithe governmeﬁt'of'Brazil took preferential taxation
measures for_jdeveIOpéfs of ‘natural  forests. As a résult, the
.development‘of'natural'forests'was'acbelerated in the Amazonlan
_region and the southeastern :parf; ‘where farms and ranches were
newly developed. on the other hand, paper and.plywood companies
conducted the large-scale felling of natural -forests. In this
period, 1t became a significant movement to plant fast-growing



speCies in'logged -over areas..- From - the 1970s _through the first
half of the 1980s, the study of techniques for creating forests of
fast-growing species (Eucalyptus and Pinus) and the survey of their

- growth under vartous conditions of location were carried out on a
nationwide scale. These fields ofsstudy,were also emphasized in
forestry education and. training  at universities —and research
centers. In the second half of the 1980s, .however, “the
simultanecous iafge' plantation  of these - fast-growing species
provided negative factors throughout the country. Tor example:

1) In many of plantations without full analyses of  thelr sites,
" the initially expected growth could not. be achieved,

2) Introduced species were susceptible to dapages by looal insects
.and fungl They were browsed by borers after they grew to some
extent, and lost their value.

3)o Many of fast -growing species have as a. short cutting. period as

' 8 to 10 years. and generations are alternated in a short term.
This consumes soil fertility, and considerably decelerates the
growth of trees after three or four generations in some cases.

4} Despite growihg-quickly,=fast-growlng:specieS-are qualitatively
inferior to others, and their utilization 1is Ilimited.
Accordingly, they are cheap and investment in their plantations
1s less profitable

Thus, .the value of natural forests of useful lndigenous”speeies.was
appreciated amew in the second half of the 1980s. This promoted
studies and researches concerning the regeneration'andftending of
natural forests. Forestry education at universities and training
centers also reflected this trend.

On the other hand, as previously mentioned, forestry and forest
industries have been expanded and diversified. in Brazil. To cope
with this, training technical officers is strongly reguested, mainly
by the fleld sector, Forestry education at the level of university
i1s relatively satisfactory and given to many students. Graduates
Join the management sector in many cases, and seldom go. to the
field sector, The " education -and  training of - technicians _and



workers of middle class or lower who work in ‘the Ffield are
undertaken by some junior- colleges, the CIM of SUDAM, Iratl
Forestry liigh School and others;_-There are only a few facilities
for training_persons required, and the content of training is not
‘satisfactory. . It is strongly recommended that these educational
facilities should be expanded in both quantlty and quality.

Another problém' is to foster “experts in- environmental problems
which-have'éauéﬁt'attention of people in reéent few years. Experts
in such probiems are extremely deficient because forestry education
has conventionaily.been-focused on production. People engaged 1in
education are frustrated by the Impossibility of shifting thelr
cgourses even. partially. On the other hand, foresters and
-eduéatofs Lchallenging environmental problems -are not highly.
appreciated: 1n_”the " society: and thérefore in the office. This
situation-m&kes—itrdifficult'td secure excellent human resources.
This . also raises a problem. As already mentioned, the IBMAM
taékles'this problem in a comprehensive way.

23~
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(1)

Proposals

Features of Forest Management in.Brazil

1)

‘The -territory of Brazil 1s extensive. There'are ‘many - remd%e'

areas which are net .accessible to people. Whereas only a few-

'forestry people are engaged in forestry which has no long
.history. extremely many people wish to earn money ‘in a short

time by developing forests  and . using  land.  The  proper
management of - forests cannot be -expected as far as they are

o left without control

2)

3)

4)

5)

- Most of forests are privatélj’owned,'eXcept_fer natienal_narks,
and pnblic parks_and forests;ownedeby-some_stetes; Private

fofest OWNners generally giVe prierity to their own: interests,

~and rarely sacrifice. themselves for public Interest and the

world.

These owners registered at the IBAMA exceed 15 000 and employ
costiy foresters  for good forest management only when the
empleyment eventually accrues intereste Such cases are not so
many. ' '

The management of Amazonian forests attracting the most global .
attentlon is very difficult, and faces lots of technical
problems to which solutions are urgently needed

As everybody knows, the natlonal finence_of'Brazil.is in a
extremely severe situation, especially with external debts.

As a result, Brazil as a nation cannot but give priority to
economic development, and Introduce fiscal retrenchment. In
fact, the government withhelﬁs' from enpleying*recfuits.,and
nakes salarles remain at a lower level'than the private sector.
Many officials take other professlonal opportunities in

- succession,

More transportation costs'ln remote areas 1ead to the selection
of economic development capable of bearing ‘such costs (other
than forest development and forestry).

D



 In terms of forest management, remote areas also take more

" costs, and make management and supervision less efficient.

(2) Training of Forestry Technicians in Brazil

1) .

2)

As  previously 'st#ted, it 19‘ impossible to make the same
cooperation for_foreStry in Brazil as in ASEAN members. This

~is because Brazil does not manage its national forests or

organize forestry offices across thé country.

It is not easy to institutionally train technicians from
forestry . companies. as management organizations and forest

owners.

Cooperation in training forestry technical officers should be
elaborately carried out.

1t is regrqttable'that forestry officials in IBAMA seem like to
seek for other professional opportunities. The IBAMA should
improve salaries and make forest supervisory duty safe and

rewarding.

The IBAMA 1s responsible for. managing natlonal parks, and
managerial cooperation with them will secure many benefits.

If equipment and facilities are replenished for the management
of national parks, the staff's morale will be improved so that
the parks may be managed in a better way.

If the staff;learh the management of forests and parks in other
countries, 1t will benefit the management in their own country.

It can be expected that the proper management of national parks

- will eventually exert a good effect on the proper management of

- general forests.,

fMore 1mbortant, the staff will be encouraged to continuously
work for the IBAMA.



3)

4}

The advanced area to which the IBAMA contributes Is the study
of forest product processing. This area makes rapid progress,
and the area needs cooperation.

Parthership with States

"Brazil 1is too immense to Cgffy “out ‘cooperation  at  once

throughout the country. Its immensity overwhelms us and does

“not -allow us to expect the fimmediate effédtiveness of

cooperation.

As - demonstrated by - cooperation fdf‘ forestry in. San

.~ Paulo,cooperation with states is more available. - The selection

of a promising place makes it easy to evaluaste the

effectiveness of - cooperation. 1In some states other than San
Paulo which own their reSpecti?e forests, such as Minas Gerais
and Parané,'it_lé possible to cooperate with them for training
technicians in the management of the state forests. Beginning
wlth such cooperation, we should pick up appropriate stétes for
further cooperation from time to time. '

PromISIhg areas of cooperation {in training technicians)
Include the wmanagement of the watershed and parks, breeding,

and forest product processing.

A technical reqilrement is post graduate level or high school
level, '

In South Amerlca including Brazil, the cdoperation with private:

- forests has already achieved various results. Such cooperation

is .easiest and most realistic in nations whose forests are
mainly private, such as Brazil. If a good plan for cooperation
is found, it will necessarily invblfe manpoﬁer training as well
a8 financial'assistance An area of cboperation Is sustainable
development through the creation of forests and the processing
of forest products, which will lead to the proper management of
forests and the entire watershed.



5)

6)

The World Bank 1s virtually introducing funds into forestry in
the Amazonian reglon and Uruguay. Multi-funds introduction
will enable appropriate measures to be taken for forestry and

‘proper forest management in states which attach importance to

forestry in Brazil. For this purpose, manpower tralning is

essential.

Another option' of cooperation for private forests is to
collectively train middle-class personnel who graduated from
high schools. - For _this purpose, a “forestry training

_institute“'will'bé established in consultation with relevant
'1eading_companies. Trainees will.be high school graduates, and

intensively recelive practical “training for ‘about one year.
Training will be focused on practical fiélds of study, Such.as
afforestation, forest product processiﬁg. and mechanized
forestry. Although cdmb&ﬁies may send trainees to the
institute, it should be fully considered who wiil bear training
costs in order to put forward the plan. Trainees will be
sought .not only from initial participants, but also extensively
as many as 15,000 'fdrestry companies. = 1t 1s intended that
private companies.will expand propef forest management through

better forestry.

Cooperation with universities provides another form of manpower

training.

Recént promotion of  forestry and concern about envirenmental
problems have led univerSifies to have forestry courses across
the country. Generally, new universities have only poor
equipment and insufficient facultles.

Their equipment and staff should be replenished and field
practice'Shduld be_emphasized. By selecting candidates from
universities near forest regions, better forest management will
be expected. - ;Mofeover, forestry courses should be made

_ attractive by glving opportunities for learning outside the

country. Thus, 1t 1s important'to'seek bettér students and
produce plenty of capable graduates, who will contribute to the
promotion of forestry and proper forest management.



In Brazil, there 1s such an apprchension that even if the
number - of gtudents . lnci"'e'ases, 'gradljate's will face
much difficulty in securing. jobs. Therefore, more weight will
be given to qualitative Improvement of students than
quz_mtitat‘ive expansion. B -



7. References {Selected Foresfry organizations}
(1) San Paulo University, Forestry Department

Location: Piracicaba, S.P.

Teaching staff: -278
Main subjects: ' Silviculture. Ecology, Wood Technology
Student: - . 25 in one year '
Total: - 130 - 150
Graduating: - ‘18 - 20 in one year,
| More than 80% to private companies
Master course: Since 1974 |
Doctor cdufse: In 1994 (in planning)

Features: ' One of the most popular forestry department
(2) IPEF (of San Paulo Universlty)
Feature: To" do research on afforestation and reforestation in
cooperation with 23 major forestry companies. One of
the best types of cooperation.

{3) Federal University of Parana

Location: Curitiba, S.P.

Teaching staff: 37
Main subjects: Silvicuiture, Forestry Management,

Forestry Ecology, Wood Technology,
Forestry economics. '

VStudent{ ' 60 in one year
Total: ' 200 ' .
Giraduating: 18 - 20 in one year

80% to private companies
16% to government officlals
o _ 10% to Universities and research institutes
' Master course:. . since 1972 '
Doctor course: Since 1982

— 20—



(4)

(5)

(6)

Faculty of Agrlcultural Science of Para, Forestry Department

Locatioﬁ: : _ Belem

Established: Orlginated in 1945

1967 Becane a university
. 1971= Forestry Departmeht
Teaching staff: .21 _ o .
Main area: (1)_Envirenment ‘
(2) Forestry Management
: (3) Wood Technology
Student: 50 in one year

Total: ' 250 - 300
Graduating: ' 40 1n one year

'50% to Government University. Research
Institute _
50% to Private companies, others
Master course: Golng to - INPA

Feature; _ Agrieﬂltﬁral and forestry research in

relation to Amazon.

Amazon Federal Uniﬁersity, Forestry Department

Location: Manaus
Estab)ished: ~ origlnated in 1909
1988 Became A.F.U, and Forestry dept.
Teaching staff: 12
Main subjects: _
Student: 30 in one year
Total: _ 80 Do
Graduating: First Iﬁg.'Florestal in 1993

90% wish to go to private companies.
EMBRAMA (Headquarters)

Feature: Post- graduate training (Master and Dector) is done in
Brazil and abroad. ' '
CNPF (Curitiba) speciallzes in forestry _
CPAC (Brasilia) specializes in the research in cerrado.
CPAAl(Manaus) épecializes in Amazon agroforestry.
CPATU (Belém) specializes in Amazon agriculture and

__30_'_.



forestry;'

(7) CNPF {One of the EMBRAPA research stations)

{9}

Location: = - Curitiba

Staff:' ' 45 researchers (Ing.)

Feature: | Specializes in Forestry
Main'Topics: 3 ~ {1} Control of pests of Pinus taeda

(2) Breeding of forestry seeds
(3) Caatinga Forestry
- (4) Tissue culture of Eucalyptus and Pinus
(5) Forestry technique on how to change
 deteriorated bushiand to pine plantation

(6) Survey on excellent Pino forests

(7) Breeding and preservation technique on
Araucaria angustifolla (Pino)

(8)_Breeding techniqué Q11 Euéalyptus and
Pinus

(9) Silvicultural technigque on indigenous
specles

{8) CPAC (One of the EMBRAPA research stations)

Locationf ' - Brasilia _
Research staff: 138 researchers (including 2 foresters)
Feature: (1) Forestry research accounts for only

_ minor part of the total CPAC activities
(2) They engage in research of Eucalyptus
and Pinus in’ conneetion with agriculture,
' grazing and agroforestry in cerrado
areas.

CPAA (One of the EMBRAPA research stations)

Locatlon: . Manaus
Established: 1989 . _ .
Research staff: 62 researchers (Including 2 forestefs)
Feature: . Specializes in Agroforestry. also in rubber
' and- palm



(10) CPATU (One of the EMBRAPA research stations)

Location: " Belém

Established: 1976 :

Research staff: Total 187 including 17 forestels

Main Areas: ' (1) Natural resources and environment

(2) Forest resources
(3 Agrlcultural production
{4) Animal production:
Feature: : -Agriculture and forestry In Amazon:

(11} INPA 'The biggest research instituté

Location: . © Manaus
Research staff: Total 600 lncluding 40 foresters
Research areas: ' Fish cultivation, Botany, Fresh water

biology, Endemic disease Ecology,
Meteorology._Entomology, Social science,
Forest produots'prooessing,:Nutrition |
research Agriculture Tropical forestxy,
Chemistry of natural products

Feature: (1) Specialize in Amazon research
{2) Large collection of Amazon specimen

(12) San Paule Forestry Institute

Location: San Paulo.

Scenior staff: 181 (including 19 foresters) _
Feature: Administration, Management and Research of

total San Paulo state
{13) CTM of SUDAM

Location: Santarem

Established: 1957
Feature: _ (1) Speoiallzes forestry machinery and

forest products processing
(2) They have a famous Crua- lina Research
Forests (Amazon Experiment Forests)
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