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Competing Situation between Cotton and Soybean, USA

Appendix Fig. 4
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(6] FOREST PRODUCTS

A.  PRODUCTION

I. Trends in Production

An overall view of trends in the production of forest products
shows a clear difference between charcoal and other forest products,
and also between those of the developed countries, developing coun-~
tries and countries with centrally planned economies.

Regarding the production of non-conifer sawloys and veneer logs,
plywoogd, pulpwood and particles, the developed countries have tended
to be in the state of stagnancy since 1965, experiencing a significant
decline during the period of recession, especially shortly after the
first oil crisis, whereas the production in Latin America, Africa and
the Asian ‘centrally planned economies 1) has tended to steadily
increase independent of such crises. 1In Asia {Southeast Asia and
South Asia), production has rapidly increased since 1965, and after
the oil crisis, the trend of increase has continied on the whole
despite the decline in the production of some items. In the USSR and
Eastern Eufope, the level of production has increased slightly since
1965, but has fallen somewhat since the first oil crisis.

Charcoal is one of the important forest products in developing
countries, and its production has steadily increased in all of those
countries since 1969,

The above-mentioned trends are described in more detail below:

i+ Non-Conifer Sawlogs and Veneer Logs (See Fig. A-1)

In North Amerlca,?) the production of non-conifer sawlags and
veneer 1ogs has generally leveled off since 1965. The decline in

1 Flve countrleo, 1.e., China, Democratic Republic of Korea,
Democratic Kampuchea, Mongolia and Viet Nam.
2) Two countries, i.e., the United States and Canada.
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production was significant'during the recession in 197% after the
oil crisis. :

In Western Europe, the USSR and Easteru Burope, however, the
level of production has shown little change.

In Asia (Southeast Asia and South Asia),!) production sharply
increased as a result of rapid exp101tat10n of forests between 1965
and 1973, but fell markedly at the time of the first oil crisis, 1
spite of its subsequent recovery, it fell again due to the second
oil crisis of 1979.

In Latin America, Africa and centrally planned@ economies in
asia, the level of production has tended to increase since 1965
independent of the oil crisis. -

2. Non-Conifer Sawnwood (See Fig. A-2)

The production'of non-coni.fer sawnwood in North America has
shown the same tendency as the non-conifer sawlogs and veneer -logs,
that is, a slight increase since 1965, It fell markedly in 1975
after the first oil crisis, and has again leveled off despite an
interim recovery.

In Western Europe, production had increased since 1965 before
the first oil crisis led it to decline significantly. It could not
recover to the 1973 level until 1980.

The level of productlon in the USSR and Eastern Europe did not
show much change from 1965 to 1976, while subsequently it has tended
to decline,

Production in Asia (Southeast Asia and South Asia) showed rapid
growth from 1965 until the second oil crisis of 1979, when it fell
considerably. :

In other developed countries 2) (mainly Japan), the production
of sawnwood from logs imported from Southeast Asia increased from
1965 until the first oil crisis caused its rapid fall. It has
leveled off since 1977.

The level of production in the developed countries of Oceania,

et =

1} Sixteen countries, i.e., Bangladesh, Brunel, Burma, Hong Kong,
India, Indonesia, Lao, Macau, Malaysia, Nepal, Pakistan, the
Philippines, Republlc of Korea, Slngapore, Sri Lanka and -
Thailand.

2) Phree countries, i.e., Japan, Israel and South Africa. .
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Fig, A-2 Trends in Production of Non-conifer

production Sawnwood by Region
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i.e., Australia and New éealand, has tended to slightly decrease
glnce 1965.

The production in Latin America, Africa and the centrally
planned economies in Asia has steadily increased, like that of non-
conifer sawlogs and veneer logs, since 1965, independent of the oil
crisis. The increase is especially marked in Latin America.

‘3, Plywood {See Fig. A-3)

The productiOn of plywood in North America showed an increasing
trend during the period 1965-1971, but since then it has shown
little change.

In Western Europe, production increased from 1965 until 1974,
but-considerably declined in 1975 and again in 1978 despite
recovering in 1977, and since then it has leveled off.

The production of plywood in the USSR and Eastern Europe, like
that of non-conifer sawlogs, veneer logs and non-conifer sawnwood,
showed a slight increase until 1975, but since then it has been
stagnant or decreased slightly.

In Asia {(Southeast Asia and South Asia), the production of
plywood, like that of non-conifer sawlogs and veneer logs, had
increased before the first oil crisis. Tt fell in 1974, but again
recovered in 1977.

The production in other developed countries {mainly Japan), as
in the case of non-conifer sawnwood showed a steep increase between

1965 and 1972, based on logs imported from Southeast Asia. After
that, it declined as a congeguence of competition with secondary

preducing countries and the first oll crisis. Despite recovering
after 1976, it has recently leveled off.

On- the other hand, the level of production in Latin America has
gradually increasged since 1965.

4. Pulpwood and Particles (See Fig. A-4)

The production of pulpwood and particles in North America
showed an. increasing trend from 1966 until the first oil crisis. It
has gradually recovered since registering a sharp decline in 1975,
but in general it has shown no major increase.

Production in Western Europe has gradually increased since
1966, except for declines in 1968, 1972 and 1977.

[6)-5
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CFigs A-4 Trends in Production of Pulpwood and
pParticles by Region
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in the USSR and Fastern Europe, the level of production con-
tinued to increase until 1974, but since then it has slightly

declined.

Production'in other developed countries has leveled off in
general since 1966, but it has decreased very slightly since 197,

The production in Latin America has shown a steady and gradual
increase since 1966 independent of the fluctuations in production
cost and selling prices, because the early stage of production
structure compared with other regions.

5. Charcoal (See.Fig. A-5)

Since almost all of the production of charcoal is concentrategd
in four regions, i.e., Latin America, Africa, BAsia and the Near
Fast, the production increases in each of these regions follow the
increases in population and income, up to a certain level, The rate
of production growth is high, especially in the former two regions,

II. Harvesting Time

It goes without saying that the harvesting time (cutting age) of
trees varies with the specific growth of the tree species, site class,
management system, and the uses of the tree. :

The cutting age of tropical trees can be, however, classified for
the sake of convenience into fast growing species, common sawtimber
species, and special hard and heavy wood species,

1. Harvesting Time of Fast Growing Species

The fast growing species are used for pulpwood or as wood for
fuel (charcoal and firewood) and the following are some common
examples:

Broadleaved trees such as Albizzia spp., Eucalyptus spp.,
Terminalia spp., Acacia spp., Anthocephalus spp., Gmelina arborea
and Melia 8PP, and coniferous trees such as Pinus caribaea and
Araucaria spp. :

The cutting age of these fast growing species for pulpwood and
particles is approximately 10 to 15 years and the thinning is done
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Fig. A-5  Trends in Production of Charcoal by Region
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petween 5 and 7 vears after planting. If these species. are,
however, used for common sawtimber, the relatively longer cutting
ages mentioned below will apply.

Since almost all of the fast growing species are intolerant
trees, clear cutting and artificial reforestation is often adopteq
as the forest management system.

Examples of the harvesting time of fast growing species in the
tropical rain forest zone are as follows:

Philippines —- Mindanac Is.
Bucalyptus deglupta Final cutting age: 16 years
(Cutting volume: 235 m3/ha)
Thinning age : B years
{Cutting volume: 75 m3/ha)
Albizzia falcata Final cutting age: 14 years
' Thinning age : B8 years
Pinus caribaea Final cutting age: 15-20 years

(Cutting volume: 200 m3/ha)
Thinning is not done.

Indonesia .. Kalimantan :
Anthocephalus chinensis Final cutting age: 15 years
: (Cutting volume: 225 m3/ha)
Eucalyptus deglupta Final cutting age: 10 years

(Cutting volume: 200 m3/ha)
Pinus caribaea Final cutting age: .15 years

(Cutting volume: 225 m3/ha)

Papua New Guinea ——_ New Britain Is.
Bucalyptus deglupta Final cutting age:
Pulp and Qﬁrticles i 8-12 years
Sawtimber :  25-30 vyears

Highlands of Peru

Eucalyptus globulus Final cutting age:

Pinus radiata {(wood for fuel and timber) 10-30 years
Gabon

Aucoumea klaineana Fianl cutting age: Sawtimber: 60 years

(Cutting volume: 390 m3/ha)

Congo
Terminalia superba Final cutting age:  Sawtimber: 40 years
{Cutting volume: 270 m3/ha)
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2, Harvesting Time of Common Sawtimber Species

The common sawtimber species are used mainly for sawnwood
- {include furniture) and plywood, and consist of the following
specles:

Broadleaved trees such as Dipterocarpus spp., Dryobalanops
spp., Hopea spp., Shorea spp., Parashorea spp.; Anisoptera spp. (all
of which fall under Dipterocarpaceae), Alstonia spp., Cedrela spp.,
Cordia spp., Swietenia spp., Virola spp., Tectona grandis, Khaya
spp: and Entandrophragma spp., and coniferous trees such as Agathis
Sppe and Pinus kesiya. ———

Of these species, those which are at least 40cm or more in
p.B.H. (diameter breast height), preferably 60cm or more, are har-
vested for sawnwood or as wmaterials for plywood. Accordingly, the
cutting age (rotation) of these species is between approximately 30
and BO years.

Since many of these species are tolerant trees, the selective
cutting system or the shelterwood system is often adopted as the
forest management system. Though the cutting cycle in the selective
cutting system varies with the tree species, the selective felling
rate, diameter for cutting and so on, it covers an approximate range
of 25 to 55 years.

Examples of cutting age (rotation) or cutting c¢ycle in each
region are as follows:

Philippines
Selective cutting of natural dipterocarpus forest (Selective
Logging System). .
Cutting cycle: 30-4% years (varies with site class)

Felling rate : 100% for trees of 80cm or more, 55% for those of
70-~79cm and 25% for those of 60-6%cm, in D.B.H.
Rotation : 70 vears
Indonesia

Selective cutting of natural dipterocarpus forest (TPI system)
Cutting cycle: 35 years (trees with a D.B.H. of 50cm or more }
45 years (trees with a D.B.H. of 40cm or more)
55 years (trees with a D.B.H. of 30cm or more}

Malaysia
Selective cutting of natural dipterocarpus forest (Selective
Management System)
Cutting cycle: 25-40 years (trees with a D.B,H. of 60cm or more)

Thailand

Selective cutting of natural teak forest (Revised Brandis Method)
Cutting cycle: 30-40 years
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Trinidad and Tobago :
Selective cutting of Lroplcal rain forest {Timber Selectlon
 System) : .
Cutting cycle: 30 years

Ghana
Selective cutting: of troplcal rain forest (Gestlon Selective)
Luttlng cycle: 15 years ‘

Fljl
Line plantlng under shade trees
Swietenia macrophylla Final cutting: 55 years :
' (Cutting volume: 290 m3/ha)
Thinning: 20, 30 or 40 years
(Total cutting volume: 150 m3/ha)

Solomon Islands
Line planting under shade trees _
Campnosperma brevipetiolata Final cutting: 25-35 years

Surinam :
Line planting under shade trees
Virola suranamensis
Simaruba amara

} Final cutting: 50 years or less

Yenezuela
Line planting under shade trees
Cedrela odorata, Swietenia macrophylla,
Cordia allicdora, Samanea saman, etc.

}'Final cutting: 35-40 years

Indonesia (Java) :
Clear cutting and artificial reforestation system:
Tectona grandis "~ Final cutting: 60-80 years
Agathis loranthifolia Final cutting: 30~50 years

Thailand :
Clear cutting and artificial reforestation system
Tectona grandis Final cutting: 60-75 years

?inus merkusii and Pinus kesiya Final cutting: 25 years

Phlllpplnes {hilly districts in Luzon)
Seed tree gystem :
Pinus kesiya Final cutting: SO years fCutting volume: 280-420
m3/ha) :

3. Harvesting Time of Special Hard and Heavy Wood Species

Thesze species, which are called fancy wood or valuable timber
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because of thelr quality and beauty, are used mainly for craftwork
and furniture and as sliced veneer . in plywood overlay.

These include Dalbergia spp., Diospyros spp., Pterocarpus Spp.,
cassia spp., Intsia spp., Fusideroxylon zwageri and Guojacunt offi-~
cinale, all of which are hard and heavy, and slow growing. Although
tentative planting_of-these trees is being carried out in sone:
regions, most of the harvest currently comes from natual forests.

These species réequire a cutting age of at least 80 years, and
normally 100 years or more. .In Malaysia, for example, the rotation
of hard and heavy trees in selective logged forest is usually 130
years. In the selective cutting system of tropical forests on the
island of Reunion in the Indian Ocean, the rotation of hard and
heavy tree species such as Diospyros melanida, Mimusops
calophylloides and Elaeodendron orientale is normally 150 years.

I1TI. YForeslt Regources

1. Current Situation of World Forest Resources

The_forest physibgnomy dePEnds_on two factors, i.e., warmth and
precipitation. Numerically, the former is indicated by an index of
warmth and the latter by an index of aridity.!):2)

The coniferous forest zone appears in the sub~polér {sub-
frigid) zone where the index of warmth is from 15 to 45 or 55 and
the index of aridity is 7.0 or more.

1) The following indices proposed by Mr. Tatsuo Kira are used
herein:

Index of warmth : Since plants require a certain guantity of
heat for:growth, the limits of temperature which effect
their growth. are set. The temperatures which exceed the
limits are lumped together and known as the integrated tem-—
perature. Mr. Kira has determined this limit value at 5°C
over the average monthly temperature, and uses the inte-
grated temperature as the index of warmth.

Index of aridity: For a warmth index (W) of less than 100,
the index of aridity (M) is given by M = P/(W+20), where P
is the annual precipitation (in mm). Given a warmth index
of more than 100, M = 2P/(W+140).

2) a. Kinji Hachiya, Ecological Approach to Forests, Japan Forestry

Technology Association, May 1970 (in Japanese)

b. Isamu Nomura, Problems. of World Forest Resources, National
Forestry Extension Association, November 1969 (in Japanese)
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There are relatively few species of high trees in this forest
zone, where Picea and Abies dominate, coexisting with pine, Larix
and white bllch;- .

In the'areas which are warmer than the, subwpolar zoneg, i.a.,
where the index of warmth is frowm 45 or 55 ‘to 85 and the index of
aridity is more than 7.0, deciduous broadleaved forest appears.

This forest is also known as the summer green forest because
the leaves Fall in the winter., In this zone, in tha areas where the
humidity coefficient is relatively high, Fagaceae is the most typi-
cal of the dominant species, whereas in the continental areas where
the coefficient is low, .instead of Fagaceae, linden, maple, elm and
gquercus constitute the forest.

There are some areas, which are not obvious forest zones corre-
sponding to climatic zones, where coniferous forests grow among the
deciduous broadleaved forests which widely dominate the temperate
zone. These are known as the temperate coniferous forests. These
forests, which include many valuable species such as Tsuga, fir,
sugi, cypress, Pseudotsuga and Thuja, play an important role in the
timber industry.

Moving on.te the area (warmth index, 85 to 180) which is higher
in temperature than the temperate deciduous broadleaved forest area,
warm evergreen broadleaved forests grow in humid climates {aridity
1ndex, 10.0 or more), and warm deciduous broadleaved forests exist
in sub~humid climates {aridity index, 7.0-10.0).

To begin with, the warm evergreen broadleaved forests are known
as the laurel forests because the leaves of .the trees which consti-
tute them are generally small; coriaceous, thick and shiny in order
to resist the winter cold. Dominant tree species are evergreen
Fagaceae (e.g., ever green oak), Lauraceae and Theaceae (e.g.,
camellia and Theal.

The evérgreen broddleaved forests on the coast of the Mediter-
ranean are known as the sclerophyllous forests, whereas the warm
evergreen broadleaved forests of eastern Asia are known as bright
leaved forests.

The name of the sclerophyllous. forests is derived from the
characteristics of its dominant species; cork-oak and olive which

have coriaceous leaves and strong resistance to drynegs,

As already mentioned above, warm deciduous forests appear in
the warm and sub-humid climates, -

Dominant tree species in these forests are guercus and chest-
nut, and defoliation is seen in winter owing to dryness and cold.
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In the submtropidal zones (warmth index, 180 to 240) and the
troplcal zones (240 or more) where the temperature is higher than ip
the warm zones,_the deciduous broadleaved forests appear, the leaves
of which fall in thé dry season in the submhumid climates where the
difference is cleax between the ralny and’ dry seasons. These
forests are known as the troplcal seasonal forests because the
leaves turn green in the rainy season. In Southeast Asia, they are
known as the monscon forests because the appearance of the ralny ang
dry seasons are subject to the monsoons._

The physiognomy of the_tropical seasdhal}foreéts, Or monsoon
forests, varies according to the length of the dry season and geo-
graphical conditions such as the soil éonditions._ The more these
conditions are favorable for evergreen rain forests, ‘as described
below the less deciduous trees can be found. The less favorable
they are, the forest becomes more open, to. what is called the open-
forest type, or beyond, to the savanna type.

. Although tropical seasonal forests do not have as many valuable
large-diameter trees as the tropical rain forests described below, a
reiatively iarge number of precious wood tree species have come to
appear. For example, teak in Southeast Asia and Baikiaea plurijuga
in Africa.

The tropical rain forests are found in the humid climates in
the tropical zones.

A high precipitation of rain spread throughout the year Facili-
tates the thick growth of plants; and as.a result of their competi-
tion for light, their crowns . overlap each other to form the canopy
of a dense forest.

Thus, the physiognomy of the tropical rain forest is compli-
cated, and in general stratified. The forest as a whole has 5-7
strata; the first three strata consist of high trees: i.e., the
giant tree stratum (height, 30-60m), the high tree stratum {around
20m) and the sub-high-tree stratum (around. 10m); and below these,
the low tree strata in various sizes and the grass stratum exist.

Tropical rain forests are on thefwhble distributed on or near
the eguator, in a range from lat. 10°N. to 10°S.

The proportion of large valuable trees growing in-a forest
varies from area to area. 1In Southéast Asia, Dipterocarpaceae are
the dominant species present, whereas in’ Africa, such species as
Legumlnosae, Bgrseraceae, Mellaceae, Sterculiaceae and Combretaceae
all grow together. 1In Central and Séuth America, forests are com-
posed of such species as Ahacardiaceae, Meliaceae, Leguminosae,
Lauraceae and Vochysiaceae.
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The ‘distribution of world forests has been generally examined
apbove from the point of view of forest physiognomy. 1In summary, it
may be:rgaid that coniferous forests and warm and temperate non-
coniferous forests are distributed in the sub-polar zone and the
warm and temperate zones where many advanced countries are located,
while the tropical non-coniferous forests are distributed in the

gub-tropical and tropica

located.

1l zones where many developing countries are

from the point of view of statistics as shown in Table A-1, of
the gross world forest area of 3.7 billion ha (which accounts for
about 28% of the gross land area), about one-third, or 1.2 billion
ha, consists of coniferous forests.

Non-conifercus forests cover about two-thirds of the gross

forest area,

or 2.4 billion ha.

Latin America, Africa and Asia (excluding Japan and the USSR)

account for 30.4%, 28.3% and 16.9% respectively, and thus, these

Table A-1

Land and Forest Area in Main Regions of the World

Taking this figure to be 100.0%,

(million ha)

Gross land

Forest area

; : : Productive
Region Conifer~ HNon-coniferous
area Total forest
ous forest forest
North America 1,875 710 19.1% 440 260 410 18.0%
Usa 919 292 (7.9) - - )
238 (10.0
Canada 916 420 (11.3) - - {10.0)
Latin America 2,031 794 21.4 35 741 349 15.0
Eurcpe 457 148 4.0 86 62 126 6.0
Western Europe n 122 (3.3) 12 50 104 (5.0)
Africa ) 2,970 711 19.2 4 688 295 13.0
Asia {excluding
. 9 13. 74 411 330 14,0
Japan & USSR) 2,663 495 4
Southea§t & 469 272 (7.3) 7 260 187 (8.0)
East Asgia
Japan 100 24 0.6 10 13 23 1.0
USSR 2,144 737 19.9 553 175 700 31.0
Pacific region 842 g2 2.5 3 85 48 2.0
Total 13,033 3,712 100.0 1,205 2,435 2,287 100,0

Notes: 1) The totals are inconsistent due to rounding of figures and

- conversion, . o
2) One million acres has been converted into 4.047 million ha.

Source: PForest Service, U.S5. Department of Agriculture, The Outlook for

Timber in the United States, 1973, p.133
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three regions combined account for the majority, or 75.6%, of the
total, The non-coniferous forests which are distributed in these
regions are mainly tropical seasonal forests and tropical rain
forests. : :

The world growing stock has not been fully grasped.

The following is an examination of the current situation of the
world growing stock by species and area as shown in Table A-2, The
total growing stock is 12,623 billion cu. ft, which is the aquivalent
of about 357 billion cubic meters. Classifying this by coniferous and
non-coniferous trees and regions, the situation is naturally similar
to that from the point of view of forest area.

2. Outloock of World Forest Resocurces

As examples of long-term global forecasts of forest resources,
The Global 2000 Report to the President compiled by the U.S. Govern-
ment in 1980 and the FAO forestry paper, World Forest Products;
Demand and Supply 1980 and 2000 of January, 1982 deserve our atten-

Table A-2  Growing Stock by Species in Main Regions of the Worlg

(billion cu. ft)

Region Total Coniferous Non-=coniferous
trees trees
North America 2,083 16.5% 1,395 31.7% 689 8,4%
Latin America 4,340 34.4 99 2.3 4,241 51.5
Europe : 473 3.7 290 6.6 - 184 2.2
Africa 1,232 9.8 11 0.2 1,222 14.9
Asia {excluding ) _ . :
Japan & USSR) 444 11.4 - 212 4,8 1,232 15.0
Japan 67 0,5 35 0,8 32 0.4
USSR 2,807 22.2 2,345 53.3 463 -~ 5.6
Pacific region 17? 1.4 11 0.3 166 2.0
Total. 12,623 100.0 4,396 100.0 8,227 100.0

Hotes: 1) The totals are not necessarily consistent due to
rounding of figures. _
2) Pigures remain in their original form because of the
problem of the application of a conversion factor to
convert cu. £t into m3. :

Source: Forest Service, U.S. Department of Agriculture, The Outlock
for Timber in the United States, 1973, p.133
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tion. Since both of these forecasts have almost the same basis,
except that the latter is more severe than the former with redgard to
the decreage in tropical forests, the discussion below is baged on
the former. :

_According to the data in the reports of Persson and of Sommer
and. in those from American Embassies in developing countries, forests
will decrease by 18 to 20 million ha in area from 1973 through the
year 2000,

_ If this turns out to be true, the area covered by forests would
be about 2.1 billion ha-in the year 2000, as shown in Table A-3, It
is: pxojected that the forested area will decrease by about 460
million ha, from the approx1mately 2,560 million ha in 1978 to about
2,117 million ha in the year 2000. Such a steep overall decrease is
itself a big problem, and becomes all the more serious when viewed
more closely on a regional basis,

Table A-3 Forecast of World Forest Resources

(million ha, billion m3)

Forest C i i
Region est area ommercial growing stock

1978 2000 1978 2000
USSR - 785 775 79 77
Europe . ' . 140 150 15 13
North Amerlca 470 464 58 55
Japan, Australia and - 69 68 4 4
New Zealand '

Subtotal 1 1,464 1,457 156 149
Latin America 550 329 94 54
Africa : 188 150 39 31
Developing countries )

in Asia and the 381 181 38 19
Pacific region
Subtotal 2- 1,009 660 171 104
World total 1+2 2,563 2,117 327 253
" World populatlon 4.3 6.4
(billlon)
Growing stock per capita 76 45
Note 'Forests here referred to are closed lorests.

Source: The Global 2000 Report to the President, 1980
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It can be seen that there is no significant decrease projecteq
in the area of forests in the so-called developed countries {whiceh
are geographically located in-the warm, temperate and sub-polar
zones) such as the USSR, Europe, North Amexica, Japan, Australia apg
New Zealand, whereas there is an extremely marked decrease in the
area of forests in the so-called developitg countries (which are
geographically located in the sub~troplcal or tropical zones) such ag
Latin Ameérica, Africa, Asia and the Pacific regions

In the statistics shown"abdve, the area under-férests will
almost level off, with a slight decrease¢ from. 1,464 million in 197g
to 1,457 million ha in the year 2000, in the developed countries,
whereas it will sharply decrease from l 099 milliion to 660 million hg
in the developing countries.

Turning from the forest area to growing stock, the gross stock
is projected to decrease from 327 billion in 1978 to 253 billion nd
in the year 2000. Changes in stock by region naturally show the sape
trends as the changes in area. The stock will show a projected
decrease from 156 billion in 1978 to 149 billion m3 by the year 2000
in the developed countfiés, whereas in contrast it is projected to
sharply decrease from 327 billion to 253 billion m3 in the developing
regions,

It would be safe to say that the decrease in global forest
resources will be concentrated in the developing countries as men-
tioned above. 1t is pointed out in the above-mentioned report, the
Global 2000 Report to the President, 1980, that forests with poten-
tial for development in the developing countries will be destroyed
by the year 2020 at the present rate of decrease.

In other words, the exhaustion of valuable tropical large-
diameter treé resources is extremely serious compared with the
situation regarding coniferous timber. :

The reasons for the destruction of forests currently occurring
or being projected to occur concentratedly in the developing coun-
tries located in the tropical zones are as follows:

Firstly, tropical forests {(mainly non-coniferous. forests) are
hardly to recover from destruction. This is because the tropical
climate is hot enough for humus to quickly decompose and erode to
form poor soil, - Such poor soll, the surface of which is made hard by
the directly falling sunlight, prevents the germination of seeds
falling on it, The dry season which appears clearly and severely in
the so-called monsoon zones such as the continental area of Southeast
Asia also disturbs the recovery of forests.

Secondly, shifting cultivation is widely carried out. An esti-
mated 190 million ha of tropical forests in developing countries are
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currently used for shifting cultivation. After extremely rough
clearing and firing, crops are cultivated for a couple of years. As
the -land is left in fallow during the following more than ten years,
it more or less regains its fertlllty by the time of the next clear-
ing, flrlng and cropplng- Such a system of recovery, however, will
be changed with the increase in population, which results in the
inevitable reduction of the period for which the land lies fallow,
with the land losing the ability to recover its fertility. Since
such land is often abandoned, sooner or later forests will stop
growing there.

Thirdly, trees are widely and intensively used for firewood and
charcoal. It is considered that the increase in demand for Ffirewood
and charcoal has a.very critical impact on the environment because
the transformatlon of forests into barren land is very rapid in the
case of open forests in the tropical and sub-tropical zones. 1In
these zones, the cutting of trees more often leads to the formation
of a desert than to sterile land.

. Fourthly, firing for qraz1ng is overdone. This is one of major
causes of forests becoming barren land, especially in the open forest
Zones.

~Fifthly, currently used forests, which contain only five to ten
valuable big trees per ha, generate a very small amount of profit
per ha.. This situation as well as the generally poor state of the
economy makes intensive forest management impossible in almost all
of the developing countries.

Finally, the history of reforestation techniques in the tropical
zone is not old as much as in the developed countries.

The current situation of and prospects for worldwide forest
resources have been described above. In this context, discussion
will be focused on the forests in the tropical zones, including
Brazil, {hereinafter referred to as the tropical forests) in the
following item.

3., Current Situation of Tropical Forest Resources

The gross forest area is about 2 billion ha in tropical America,
tropical Africa and tropical Asia combined (hereinafter, the term
tropical shall be omitted for Africa.) Taking the total as 100%, the
distribution in tropical America, Africa and tropical Asia is 46%,
36% and 17%, respectively (See Table A-4).

There is.a relatively large amount of growing stock. &s for

the closed forests (see footnote to Table A-4) which are suitable
for timber production, the gross area of such forests 1s about 1.2

[6]-21.



Table A-4 Current Situation of Forests by Region

(1,000 ha)

. - T ' ; Total . o
£ t 0 t
Reglou .Closed ores pen fo;es_ Avea | Persentaie
Tropical America 678,650 217,000 895,650 = 46,28
Tropical Africa 216,650 486,450 703,100 . 36.33
Tropical Asia 305,500 30,950 336,450 17.39
Total (76 countries) 1,200,800 734,400 1,935,200 100.00

Notes: 1} The regions are comprised of the'folldﬁing couhtriéé.

Tropical America: Central and South America (excluding
C Argentlna and Uruguay), south of Mexico,

and Caribbean countrles.j

Tropical Africa : Countries on the African Contlnent and
Madagascar excludlng the following coun-
tries: Egypt, Libya, Tunlsla, Algeria,
Morocco, Mauritania, South Africa,
Zimbabwe, Swaziland and Lescthg.

Tropical Asia : South and Southeast Asidn countries to the
east of Paklstan and west of Papua Wew
Guinea.

2) Closed forests are those which by thelr different strata and
their undergrowth cover a large part of or all the ground.

3) Open forests are those in which the canopy is generally less
clesed.

Source: FAO, Second Expert Meeting on Tropical Forests, 1982,

billion ha, of which the majority, or 96.6%, is covered with broad-
leaved trees, while 2.9% is covered with coniferous trees and 0.5%
with bamboo.

The statistics of closed forests by tree species, coniferous or
non-coniferous, are shown in Tables A-5 and A~6. Non-coniferous
forests, which constitute the major portion, will now be briefly
discussed here. '

Of . the gross broadleaved forest area.of 1.16 billion ha, tropi-
cal America, Africa and tropical Asia account for a little more than
56%, 18% and 25%, respectively.

Productlve ¢losed broadleaved forests where the wood products
are mainly industrial materials cover 860 million ha or 74% of the
total, of which tropical America, Africa and tropical Asia account
for 59%, 19% and 22%, respectively.
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Rationally managed closed forests cover only 37.9 million ha,
or 4.4% of the gross area of the closed broadleaved forests, of whigy
the magor part, or 95. 5%, is in tropical Asia and 4.3% is in Africa,

Shlftlng our attention regarding-the;situation of forests from
area to growing stock, the total of productive closed broadleaved
forest stock is 146.9 billion m3, as showii in Table A-7. Taking
this figure as 100.0%, tropical America, Africa and tropical Asia
account for 52.7%, 26.4% and 20. 9%, respectively.

The average volume of stock per ha of undisturbed productive
closed broadleaved forests is 155 m3 in tropical America, 255 m3 in
Africa and 215 m? in tropical Asia.

4. TForecast of Tropical Forest ReSOurces

According to the Discussion Paper of the Second Expert Meetlng
on Tropical Forests held in Rome in January 1982, the forecast. for
deforestation (i.e., natural forest cutting for agricultural and
other uses including shifting cultivation) is as shown in Table A-8,

This Table shcows, for example, that an area of - about 1.2
billion ha of closed forests will be expleoited, and will decrease at
an averadge annual rate of about 7.47 million ha.

This makes it clear that the area of the world's tropical
forests will be reduced in the future.

In the Philippines, for instance; the area of closed forasts is
15.9 million ha, or 53% of the total land area. Of this area, about
69%, or 11 million ha, may be considered to be operable closed
forests; i.e., whose exploitation is or will be possible.

Now, the question arises as to how much potential for exploita-
tion these forests have.

Since there are no reliable data on this subject avallable, a
projection of available growing stock can be made by subtracting the
guantity of actual cutting from the. gquantity of stock, which is esti-
mated from the area of operable forests; on the assumption that they
have not been exploited at all. The average volume of stock of
valuable big trees in the whole of the Philippines is estimated at
about 50 m3 per ha, in virgin forest (although 80- 100 m3 in Mindanao
Island). Accordingly, it is estimated that there were about 500
million m3 stock in total in the whole of the country in former
times. The remalnlng stock at moment is estimated at about 100
million m3 by subtracting the approximately 400 million m3 of actual
cutting volume lagged over during several decades,
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It follows that forest resources will remain for about ten
years, if exploitation will proceed at a rate of 10 million m3 per
year. Thisg is, however, no more than a paper estimate.- There ig a
rather pessimistic view prevalent that judging from the actual con-
ditions, it is more realistic to assume that Yresources will -be
exhaustéd in five to ten years.

In Sabah State, -the gross area of the closed forests is about g
million ha, of which about 83%, or 5 million ha, comprise operable
forests. If the above method of projectlon is applied to Sabah, it
is projected that ‘the remaining stock is 50-100 million m3 and will
pe exhausted within ten years if cutting contlnues at a rate of 10
million m3 per year.

In Sarawak State, there are closed forests with an area of 9,4
million ha, of which about 74%, or 7 million ha, comprise operable
forests. The application of the above method of projection shows
that the stock remaining is about 200-300 million m3, and will last
for 40-60 years despite cutting at an annual rate of 5 million m3,

Concerning this state, however; it Should be noted that the
figure of 7 millicn ha of operable closed forests seems to be too
high for Sarawak, despite the variation in figures given by dif-
ferent sources., Those areas which have been exploited so far are
mainly swamp land, where almost all of the forests are said “to have
been cut, and the growing stock remains in the hilly argas,  inland
from these areas. The terraln of these areas is, however, probably
too inaccessibie_to permit cutting, and strictly speaking, the
actual area of operable forests may not be as large as the figure
given above. Assuming that the figure of 7 million ha in area of
operable forests is correct, ‘the exploitation of hilly areas, which
may be gradually carried out, will necessarlly result in a steep
rise in production cost.

Finally, although ‘Indonesia apparently has at présent the
largest area of natural tropical broadleaved forests in Southeast
Asia, in fact the actual ‘conditions are not preclsely XKnown.

The area under closed forests in this countyry is about 85
million ha, of which about half, or 42 million ha, is assumed to he
operable. The above-mentioned projection*on which this figqure is
based shows that the remaining stock is 1<1.5 billion m3 and will
last for more than 50 years if cutting continues at the present rate
of 20~30 million 3, '

The operable forests descrlbed above . 1nclude foregts deep in
the interior regions of Sumatra and Kalimantan, and therefore, the
exploitation of the forest_resources will involwve an enormous
increase in production cost, even if the estimate of the remaining
stock is reascnable.
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Thds,'the present situation of tropical timber resources in
goutheast Asia, which has been zo far considered, has led to the
ahove outlook on the resources available.

If: the, present conditions of regeneration and the present rate
of cutting remain unchanged, the time will possibly come when forest
resources are exhausted in each country or state, despite such a dif-
ference of reserves as 5-10 years for the Philippines to dozens of
years for Indonesia. Another certain factor is that the exploitation
of forest resources existing deep in the interior regions of these
countries will sharply raise production costs.

5. Harwvesting Volume

The harvesting volume of wood per ha varies according to tree
species, site class, maintenance work, cutting age and forest mana-
gement system {e.g., selective cutting and natural regeneration,
clear cutting, and artificial regeneration, etc.).

The harvestlng volume of tropical wood will be considered here
based on FAO reports on selective cut natural forests and clear cut
artificial forests.

5.1 Harvesting Volume of Natural Forests

) It may be considered that most of tropical timbers are now or
will be in coming twenty years harvested from natural forests by
the selective cutting system. In other words, the harvesting of
tropical timber strongly depends on the present resources of
closed tropical broadleaved forests, especially undisturbed pro-
ductive forests {i.e., those which can be expected to produce har-
vest in view of their natural and economic conditions).

In tropical forests, however, not all of growing stock which
physically exists will yield a harvest, with only a limited volume
being commercially exploitable, Table A-9 shows the situation by
region and country. :

A large volume of stock of undisturbed closed productive
broadleaved forests is ‘avaj lable, both physically and commer-
cially, especlally in Southeast Asia and Oceania compared with
other parts of. tropical area. Moreover, in Southeast Asia and
Oceania, the ratio between the commercial availability and the
physical availability is higher, amounting to 18% on the average
in these regions. This can be largely attributed to the presence
of exploitable tree species such as Dipterocarpaceae and teak. In
these regions, the islands of the Philippines; Malaysia and
Indonesia have the highest growing stock of virgin forests.
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Table A-9 Growing Stock in Closed Undisturbed Productive
Tropical Broadleaved Forest

: . Average volume
Average stock rag L

Region/Country “exploitable - B/A (%)
: A (m3/ha) B (m3ma)
Southeast Asia & :
Tropical Oceania _ . _ o
"Indonesia 265 _ 27 10
Malaysia ' 2917 69 24
pPhilippines ' 305 90 : 30
Kampuchea 230 20 9
Lao 220 12 5
- Viet Nam 220 30 14
Burma 180 15 8
Thailand . 80 .25 _ 3
Papua New Guinea 130 - 30 ' 23
Africa
Guinea 180 7 4
Ivory Coast 270 25 9
Liberia 170 g 5
Nigeria : 205 357 17
Togo _ 200 10 5
Cameroon 280 6 2
Central African Rep. 320 15 5
Congo ' 345 ' 8 2
Equatorial Guinea 220 . 25 1
Gabon - 250 10 4
Faire ' ' 250 ' 15 G
Madagascar 147 S C24 16
Kenya : 180 _ : 27 15
Uganda 180 : 27 15
Latin Awmerica ) ' ' :
Costa Rica 175 25 14
Guatemala 140 10 7
Honduras 140 ' 10 7
Nicaragua 135 10 7
Panama 180 30 17
Guyana . 210 20 10
French Guyana . 290 _ 1 2
Surinam _ S 210 15 7
Bolivia - 129 _ 12 9
Brazil 156 5 3
Colombia 129 19 15
Ecuador ' 124 _ _ 15 12
Paraguay 80 _ _ 10 13
Peru : 195 12 6
Venezuela 154 B R 7

Source: FAO, Tropical Forest Resources Aggessment Project, 1981
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‘Even such highly exploitable virgin forests as in the
‘philippines and Malaysia normally yield a harvest of no more than
60~70 m3 per ha, or 6-10 trees,

" In Indonesia and Papua New Gﬁinea, the normal yield is less
than 50 m3'per ha, i.e., less than % tress per ha.

The annual allowable cut of these undisturbed closed produc-

tive broadleaved forests is no more than 2.2 m3/ha for
'Dipterocalpus’forests in Malaysia. A first harvest of selective
cut is about 70 mw3/ha in the State of Sabah in Malaysia, and the
remaining exploitable stock of 20 m3/ha expected to show an incre-
ment of 2 m3/ha/year and to be harvested again in a 60-year
cutting cycle. '

The harvesting volume shown above represents the production
of logs for sawn timber and plywood. 1In the case of logging for
wood chips bears a harvest of more than 60 m3/ha. In the latter

" case, the clear cutting and artificial regeneration system is
often adopted. There are, however, not many cases of the produc-
tion of wood chips from tropical forests,

Natural forests in the African tropical rain forest zone are
on a par Wwith those in Southeast Asia in terms of gross growing.
stock {(per ha), especially the areas with much rain in central and
western Africa, which are rich in forests of large-diameter trees.

The exploitable or commercial stock per ha of undisturbed
closed productive broadleaved forests in Africa is, however, much
less than that in Southeast Asia, and its proporticn of the gross
stock is an average of less than 10%, This is because there are a
limited number of tree species which are profitable, Among the
hundreds of tree species which make up the African tropical rain
forests, the exploitable trees are composged of two species, i.e.,
okoume and ozigo in Gabon. Moreover, it is limited to five
species in Togo, while 85% of the harvest comes from seven species
‘in ¥Nigeria, 80% from nine species in Cameroon, and 94% comes from
three species in the Central African Republic. Other species
which. cannot be used are called "lesser known species" in the
‘world market, The geographical situatien of the landlocked
foreéts in Africa compared with those of Southeast Asia reduces
the proportion of expoitable stock.

Closed forests in Africa are lower than those in Southeast
Asia in terms of the mean annual increment and annual allowable
cut, which has its effect on the harvest. That is, the mean
annual increment in Africa is 1-2 m3/ha, but the exploitable stock
is less than 1 m3/ha and the rotation is considered to be more
than 80 years. The annual allowable cut is 0.4 m3/ha both in
Uganda and Kenya, and 1.8 m3/ha in Ghana.
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Thus, in general it is. rare for harveéting volume  per ha in
the selective cutting system to exceed 35 m3 in the African tropi-
cal rain forests. :

Flnally, undisturbed. closed producLive broadleaved forests in
Latin America, as shown in Table A-9, are _poor .both in terms of
gross stock per ha and exploitable stock compared with those in
Southeast Asia and Africa.  This is. becauge there are generally
fewer big trees and commercial tree species such as
Dlpterocarpaceae, teak, ckoume, . acajou, sipo, sapelll and the like
in Latin Amerlca compared with Southeast Asia and Afrlca.

For_example,_QO%_of-tha harvest ls-produped from only-ten
species in Panama; while three species account For 50% and 76% in
Trinidad and Tobago, and Paraguay, respectively; eight species
cover 70% in Peru; and ten specles cover more than 95% in Bolivia.

Among these commercial tree species,. it is worthy of note
that cativo {(Prioria copalfera) in Panama accounts for 51% of the
harvest, green hart (Ocotea rodlael) in Guyana 62%, and mahogany
(Sw;etenla macrophylla) in BOllVla 45-55% (between 1970 and 1976),

The harvest of natural Plnus spp. in Mexico, Honduras and
Guatemala ‘characterizes ‘the harvest of natural . forests in Latin
America. Exploitable stock of undisturbed natural pine forests,
which reaches 35-40 m3/ha, is higher in proportion to gross stock
than that of natural broadleaved forests.

The mean annual 1ncrement of undlsturbed mlxed broadleaved
forests in Latin America,. which is at most 0.,1-0.5 m /ha, is con-
siderably lawer than that not only in Southeast -Asia but also in
Afllca.

5.2 Harvesting Volume of Man-made Forests -

As described in the preceding item, tropical wood is at pres-
ent mainly harvested from natural forests. On the other hand,
the harvesting of existing man~made forests of teak and pine ' in
Southeast Asia, and new man-made forests of fast-growing species
which have. been devéloped worldwide in the tropical zones, can be
expected to some extent.

The harvesting volume of man-made forests depends on tree
species, cutting age, thinning system, maintenance work and grow-
ing environment {e.g., amount .and distributlon of precxpitation,
and soil conditions). :

Fast—grow1ng spec1es, for example, bear more harvest per
period than non-fast- ~groving species, and the approprlate cutting
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age for- maximnum Yield and proper thinning and maintenance systems
lead to an increase in the total harvesting volume. Much precipi-
tation throughout the year {(more than 1,500 mm) and reqular preci-
pitation throughout the year (with no long dry season) generally
fac111tate Lhe growth of man-made forests.

Some k;nd of soll types enhances the harvesting volume of
man-made forests, for example Nitosols and Cambisols, which are
less ‘eluviated and argillated; soils containing volcanic ash; and
those which are rich in organic materials such as humus shortly
after cutting. On the other hand, soils such as Acrisols, which
ig eluviated and aged, or soils which are left in the state of
grassland for a long time, being poor in humus, cannot be expected
to produce a large harvest.

Examples of'the harvesting volume of man-made forests by
reglon are listed in Table A-10,

As shown. in this Table, from such fast-growing species as
Acasia, Bucalyptus, Gmelina arborea and Albizzia falcataria, a
200-~300 m3/ha harvest and a 15-20 m3/ha mean annual increment can
be normally expected at a cutting age of 10-15 years. The harvest
of Pinus spp., which is slightly less than that of the broadleaved
tree species mentioned above, is no more than 150-250 m3/ha over
fifteen years. Non-fast-growing species such as teak, okoume,
limba and acajou normally bear a 200-300 m3/ha harvest at a .
cutting -age of 40-80 years. The mean annual increment of these
species. rarely exceeds 10Om /ha. In the case of species with a
long cutting age such as Dalbergla sisso, sipo and sapelli, the
harvesting volume is 200 m3/ha and the mean annual increment is
about 27 m3/ha at the cutting age of 50-100 years.

The differences in the yields of man-made forests are not
macroscopic differences between the regions -— Southeast RAsia,
Africa and Latin. America — but are determined by the variations
in the growing conditions mentioned above.

IV. Production Cosf
The productlon cost in forestry luvolves mainly the timber

extraction cost, reforestation cost and wood processing cost. These
costs are described below.
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1, Timher Exttaction Cost

The tlmber extraction cost here refers to the total of the
dgirect: costs of felling, yarding, bucking, timber transportation and
stacking, depreciation of equipment and overhead charges, but
exclUding stumpage,-taxes and the cost of constructing access roads.

Thls cost varies markedly accordlng to forest type, terrain,
felling system, scale of operation, accessibility and unit wage.
The follow;ng are examples of the costs of current commercial log-
gying operations in tropical areas.

_ The commercial logging costs of natural Dipterocarpus forests
in Southeast Asia cover a range from approximately US$30 to $60 per
m3._ In the case of natural forests in Papua New Guinea, for
example, the costs, which are US$37 per m”, are composed of —— lahor
costs: $3. 7, depreclatlon. $6.7; fuel and consumable material cost:
39.1; maintenance costs of roads $7.5; repairs to machines: $2.1;
and overhedd costs: $7.9.,

The logging costs in man-made forests with fast-growing species
for pulpwood must be restricted to less than $25. per m> because of
the low selllng prlce of pulpwood. In the case of man-made forests
with fast~growing species in Kalimantan in Indenesia, the logging
costs. are. set at:US5$23.5 per m3, comprising felling: $1.5; yarding:
$7.51 timberftransportation {including road repairs): §$8.5;
stacking: $1.5; and overhead costs: $5.0.

On the other hand, the logging costs of natural coniferous
forests -in North America, which are no more than $10 per m3, are
cheap compared with those of natural tropical forests. Therefore,
the stumpagé price of tropical wood is invariably lower than the
North Americah stumpage price.

Since a comparison of logging costs among different regions is
difficult because they are each subject to particular forest condi-
tions and unit wage rates as previously stated, the yarding effi-
ciency in tropical natural forests is shown in Table A-11 as an
example.. :

2. .Reforestation Cost

The . reforestation cost is classified into two kinds, i.e.,
artificial reforestatlon cost and natural regeneration cost. The
former is described here because natural regeneration is still at
the extensive stage.

[6]-33



Table A--11 BExanples of Efficiency in ?ardiﬁg'by Tractor

Avérage  DiB.H. © Actual - Average

Size and type  yarding . of log~ working yarding
of tractor distance ged tree = time volume

(m) (Cm) (h!day) (Iﬂi&day]
Malaysia 20 t crawler .-200—- 400 - 70-80 4 90
i 7 t wheel 1,000=1, 200 70-80 4 C A0
Philippines 30 t crawler 200- 400 - 80-90 6 150
. n . 1,000-1,200 80~90 b 80
Indonesia 20 t crawler . 400- 600  80-90: 6 a0
Papua New Guinea 14 t crawler 1;100-~1,300  60-70. 6 32
& 80

W 8 t wheel. 1,100-1,300. 60-70

Source: JICA, Report of the Survey for implementation‘Pianning of the
Technical Cooperation Project for the Forestry Development in
the ARAKAN Range in BURMA, 1978

This cost also varies according to geographical conditions,
tree species, planting system and unit wage.  Examples of procedures
and costs of artificial reforestation are given here mainly for the
_fast-growing species in tropical rain forest areas.

Generally speaking, the- reforestatlon costs of fast—grow1ng
species in Southeast Asja and tropical Oceania range froem USS500 to
Us$1,200 peér ha. Such costs include-the seedling cost, land prepa-
ration cost, planting cost, weeding: cost, vine cutting and improve-
ment cutting cost, protection cost, the cost of facdilities such as
feeder roads and reforestation camps, and overhead cost for
management. o ' o :

Major factors whlch have an impact on reforestation costs are
the tree spacing, the weeding method (number of times), unit wage
and the proportion of the cost of fac1lities and management cost to
the scale of operation.

_ Some examples_afe shown in Téble A-12, although the variation
in these factors shown among the various regions makes the com-
parison of reforestatlon costs as difflcult as that of logging
costs. .
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3. Wood Processing Cost

Of the various wood processing costs, three types of costs,
i.e,, saw willing costs, plywood production costs and wood chipplng
costs, are descrlbed below.

The gaw milling coSt'of tropical wood largely depends on the
size and quality of logs, type of commodity produced, scale of Pro-
duction, economic stage of development of the locality, recovery
rate and unit wage. This makes an estimation of the standard saw
milling cost difficult. However, the cost is US$25 to US$30 per
1 m3 of ‘sawn timber excluding the cost of logs in local sawmills

with one or two band-saws and an annual sawn timber production of
7,000 to 10,000 m3+ The percentage of the saw. mllllng cost in the

total pLOductlon cost including the cost of logs is usually about
30%. Estimates of saw milling costs are shown in Table A~13.

The plywood production costs, like the saw milling costs, are
dependent on the conditions of the logs, the types of commodities
produced and the scale of production. 1In a mill, for example, which
produces plywood emploglng two rotary veneer lathes with a log con-
sumptlon rate of 250 m’/day, the cost of producing standard plywood
of 4ft x 8ft x 4mm or 3ft x 6ft x 9mm (i.e., the production of 40-45
pieces per log of 1 m3) is US$1.2 to US$2.0 per piece, excluding the
cost of logs.

Generally speaking, in the log-producing countries in develop-
ing regions, the cost of logs is low, while the cost of adhesives,
depreciation c¢osts, overhead costs and repair costs are high., This
situation is, however, reversed in the mills working with imported
logs in the developed industrial countries. The proportion of the
log cost in the total cost of plywood is 50% in the log~producing
countries and 70% in the log-importing countries. Examples are
given in Table A-14.

Since wood chips made of tropfbal_wood-are in many cases
exported from the producing countries to consuming countries as raw
materials for paper and pulp, the chipping cost in the producing
countries is inevitably very low. Thus, the production cost of
chips which are exported from Southeast BAsia and tropical Oceania
to Japan is US$10 to US$15 per m> excluding the cost of logs. Table
A-15 shows an example: of calculated chipping costs.
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Table A-13

Examples of Saw-milling Costs of Tropical Hardwood

'_Indonesia_n Kalimantan Papua New Guinea. Kenya
~ New Ireland
seale-of production 8,250 m3/year 25,000 m3/year 6,480 m3/year
yumber of workers B0 x 2 shifts 50
pecovery rate _ 55% 45%
Equipment and Machines UsS$433,000 Machines
facllity cost Buildings Us$134,000 Uss 299,000
o Total US$567,000

production costs _

Labor cost US$ 8.95 /m3 uss  7.58 /m3 Uss 1.78 /m3

Power - 3 Us$ 10,04 /m3 Us$ 2.37 /md

USS 4.17

Repairs _ 3 : /m Us$ 1.44 /m3 US$ 2.37 /m3

Overhead costs US$ 4.66 /m3 Us$ 1.52 /m3 USs$ 5.16 /m3

Depreciation cost US$ 7.30 /m3 Us$ 7.17 /m3 US$13.80 /m?

Total US$25.08 /m3 Uss 27.75 /m3 US$25.48 /m3
Cost of. logs : US$48.00 /m3 US$104.00 /m3 0S$22.00 /m3
fotal cost . USsS$73.08 /m3 US$131.75 /m3 US$48,48 /w3
Source: . JICA, Repoft'of?Study on Utilization of Lesser Known Species in

Central KALIMANTAN, INDONESIA, 1980

JICA, Report of Forestry Development Project in NEW IRELAND, PNG,

1980

JICA, Report-of'Study on Modernization of Wood Processing
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Table A-14  Fxamples of Plywood Milling Costs of Tropical Hardwood

Indonesia ~- Kalimantan

Japan (plymill with
imported logs)

Type of commodity

Scale of production

Number of workers
Recovéry rate
Cost of facilities

Production costs
Labor cost
Cost of adhesives
Depreciation cost
overhead cost
Total

Cost of Logs

Total cost

4 ft'x 8 £t x 4. mm

10,000 pieces/day
Material log .
consumption 250 m

170 % 2 shifts

3¢

3/day

65 " 70%; 40 pieces / m3

Machine US8351,047,0

Uss0.48 /piec¢
U5$0.49 /piece

/ U350.96 /piece

UsS51.93 /piece
U5$2.88 /piece
US$4.81 /piece

00

Ex 6 ft x 9 mm

44 pieces / m3

US$O.48 /plece
US$0.35 /pilece

tUS$0.38 /piece

US$1.21 /piece
Us$3.75 /piece
US54,96 /piece

Source: JICA; Report of Study on Utilization of Lesser Known Species

in Central KALIMANTAN, INDONESIA, 13580

Table aA-15

Examplés of Chipping Costs of Tropical Wood

Indonesia

Solomon Is.

Malaysia

Scale of production
Cost of facilities

Production costs
Labor cost
Power
Repalrs
Pepreciation
Overhead cost
Loading cost

Total

300, 000 m3/year
Vs$11, 400

US$0.27 /m3
US$1.19 /m3
US$1.91 /m3
Us$3.80 /m3
US$2.76 /m3
US$0.05 /m3

US$9.98 /m3

US$0.42 /m3
Us$2.49 /m3
U$$0.94 /m3
US$2.53 /m>
U$$2.53 /m3

US$8.91 /m3

Us$13.00 /m?

Source: JOFCA, Report of Study on Overseas Forestry Development,

1980, 1981
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. Productionlpolicies and Systems

This subsection describes the forest production plans, forest
development.policies and wood industry policies of the major producing
countries of tropical hardwood in Southeast Asia and Africa {mainly
west Africa), but excluding tropical America (where the main producing
country is Brazil,)

1. Production'Plans

the following is a discussion on the present situation of the
production  plans of -the Philippines, Malaysia and Indonesia, which
are the major timber producing countries in Southeast Asia, begin-
ning with the Philippines.

The gfoss area of forests in the Philippines is about 13
million ha, of which national forests comprise 88%, or 11.5 million
ha, and private forests 12%, or 1.5 million ha,

In.this country, the Bureau of Forest Development, which is
under the contrel of the Ministry of MNMatural Resources, administers
forestry.

In the Philippines there are no concrete nationwide plans for
forest products. Instead, there is merely a kind of guideline given
for production aimed at sustaining the yield of forest resources.
There are, however, various very positive reforestation plans that
are part of the production plan.

The Philippine Government has a plan to realize a gross area
1.36 million ha. of man-made forests on national lands under the
_Reforestation Plan, which aims at achieving a gross forested area of
1.42 million ha between 1976 and the year 2000.

artificial reforestation is being promoted by both the Govern-
ment and the private sector, with the former aiming mainly at the
conservation of national land rather than wood production. As an
example of reforestation by the Government, there is the PR-Japan
Technical Cooperation Project for the Afforestation of Pantabangan
Area. This is a project to promote a reforestation program for
about 50,000. ha of grass land in the basin of the pPantabangan River,
which is one of the most important rivers in the Philippines,
through cooperation between the Japanese Government (JICA) and the
Phlllpplne Government.,

As examples of reforestation by the private sector, there is
the reforestation being carried out by forest concessionaire com-
panies and reforestation under such schemes as private reforestation
on private lands and agro-forestry farms. agro-forestry farms are a
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system under which the Government and forest concessionaire com-
panies have farmers cultivate crops for self-consumption, cash Cropsg
and 'valuable species of trees in publlc forasts and on private lang,
and entrust them with the- management of "such’ cropsy “When the valu-
able species of trees have reached the cutting age they are
purchased by the Government or concessionaire companies,

Next, with regard to Malaysia, the region of West Malaysia ang
the States of Sabah and Sarawak, all of which are a part of
Malaysia, have an independent economic status. For this reason, the
description of each of these regions has heen separately made.

The gross area of .forests in West Malaysia is about 8.1 million
ha, most of which is Occupled by national forests (federal and state
forests).

Forestry in West Malaysia is administered by the Federal
Forestry Headguarters whlch is under the control of the Mlnlstry of
Primary Industries. :

The production plans of the Federal Forestry Headquarters aim
to: : : '

a. Determine as soon as possible which forests are to be diverted to
farm land and mining areas,

b. In this connection, to promote the timber production before
forests are cle&red’and burnt, and at the same time, to encourage
the wood processing industry to fully use such timber in the
short term, :

c. In the long term, to set lowland forest reserves, and

d. To carry out the forest production in conSLderatlon of the tree
species for which the country will have future demand, in the
areas which are geographically unsuitable for agriculture.

A Land Utilization Plan and Forest Management Plan have been
worked out and put into practice on the basis of these fundamental
pollcles.

Although there is no special long-term plan for reforestation,
the Malayan Uniform System for natural forest management has been
1mplemented, whereby the regeheration of forests with a gross area
of 370,000 acres was achieved from 1962 to 1971:° At the same tine,
the restoration of 17,400 acres of land was carried out by enrich-
ment planting, and a further 9, 100 acres of land by means of the
artificial- regeneration¢1}

1) Isamu Nomura, Southeast Asian Forestry through a Forester's
Eyes, Japan Wood News, 1970, pp. 109-113 (in Japanese) -

[6]-40



The gross area of forests in Sarawak State is about 9.43
million ha, most of which comprises national forests,

~From the- point of view of forest management, forests are
clagsified into permanent forests, which are Permanently treated as
forests, and alienable forests. The former are subdivided into
forest reserves; productive forests; protected forests and communal
forests.

Forestry in Sarawak is admlnlstered by the Forest Department
which is under the control of the Ministry of Land and Forestry.
Its policies are as follows:

a, The sustainable management of forests for the benefit of the
public.

b. The administration of permanent forests in order to provide the
utmost: beneflts accordlng to the purpose above,

c. The complete utilization of forest products in alienable land
other than permanent forests.

‘d. The encouragement of the export of forest products in harmony
with the demand within the state.

Thé production plan has generally been made based on these
policies, but overall it is lagging behind that of West Malaysia,
and the forest plan for the whole of the state has not been comple-~
tely established, ‘either. Reforestation has as vet made no prog-
ress, and swamp forest regeneration, mainly under the Malavan
Uniform System, .is still at the planning stage.

Next, the area of forests in Sabah State is about 6 million ha,
most of which is gtate forest.

These forests are classified into forest reserves and other
forests for the sake of administration, and the former are subdivided
into five categories: protection forests, which require protection
for natural environmental reasons; commercial forests, which are
designed to supply wood and other forest products for export; domes-
tic forests, which are designed to supply wood and other forest prod-
ucts to meet local demand; amenity forests, which are for amenity
and arboretum work in the local districts; and mangrove forests,
which are used to meet both the domestic and export demand.

Forestry in the state is administered by the Forest Service,
which ‘is under the control of the State Ministry of Natural

Resources.

The purpose of forest administration here is to manage and
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operate forests to-earn the most income for the permanent benefit of
the present and futuxe population, in accordance with sustained-
yield prlnclple, on, which the production plan is based. ' It is not
known, - however, whether the working plan has been fully establlshed

or l’lot. :

Forest regeneration is performed largely by means of natural
regeneration, which is mainly carried out under the Malayan Uniform
System. Somé trial artificial regeneration is also performed with
fast-growing species. :

From the 51tuatlon in Malaysla given above, we shall now move
on to Indonesia.

The gross area of forests in Indonesia is about 124 million hg,
all of which is owned by the Governwent.

In this country, forests are classified by use 1) ‘into four
kinds of forests: productibn'forests, which are for the production
of wood and other forest products and occupy. an:area of 47.24
million ha, or 39% of the gross forest area; protection forests,
which account for 20%, or 24.54 million ha; nature reserves, which
account for 3% or 3.75 million ha; and reserved forests, which are
not classified yet occupy 38%, or-45.96 million ha.

The forestry in this country igs administered by  the Directorate
General of Forestry under the control of the Department of Forestry.

Theré are two main types of plang, i.e., the overall management
plans and-operation plans, and each forest management unit has
further working plans or schemes ranging over a period of %1, 5, 10
or 20 years under the system of central planning of the Directorate
General of Forestry., The production plan is worked out and managed
under this system.2) :

-In this connection, there-is an organization known as Perum
Perhutani (National Forest Corporation} in Indonesia., - This perforns
the management of teak and other forests in Java under the control
of the Forestry Department.

Before the war,'the reforegtation was carried out mainly with
teak and pine in Java Is.

Since the war, reforestation has been performed in Java and
outer Java under the control and gu1dance of the Directorate General
of Forestry. :

1} Takeo Shinohara, Forestry in Southeast Asia and Oceania,
Chikyusha Co., 1981, pp. 211-212 (in Japanese)

2} Directorate General of Forestry, Porestry National Plan
1975-2000, 1975, p. 6 -
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The area of artificial reforestation during the period
1950~1979 was about 3.06 million ha, which is largest in the South-
ecast Bslan redion.

An outline of the general sitwation of the production plans in
the major wood producing countries in Southeast Asia has been given
above, and. the following discussion is about West Africa, especially
Nigeria, Ghana, Gabon, the Ivory Coast and Cameroon.

The area of forests in Nigeria is said to be 31 million ha, of
which the so-called forest reserves, which are permanently utilized
as forests, occupy 30% or 9.35 million ha.1)

The designation of forest reserves in this country has been
continuing since 1898 when this system was established, and the pro-
portion of these reserves to the total area of the country (192
million ha) increased from 0.01% in 1900 to 10% in 1970. It is
planned to further increase this to 25% in the future.

A large part, i.e., 85% of the entire country, is vccupied by
savanna land, and the remainder by tropical rain forests which pro-
duce industrial wood, and also by a small proportion of mangrove
forests.

_ The forests in Nigeria, almost all of which are national
forests, are administered and managed independently by the State
Department. of Forestry of each of the twelve states, with indepen-~
dent aims and methods of implementing policies. The Federal
Department of Forestry, which is in Ibadan, formulates the general
policies regarding forestry for the whole nation as a rule, but in
practice, each state is entrusted with actual policies according to
the provisions of the constitution,

At present, the policies which the Federal Department of
Forestry is actually carrying out are to bear the cost of reforesta-
tion for pulpwood and to provide subsidies for reforestation for the
purpose of windbreaking in the northern states.

The productlon plan in this country is designed to regulate the
cutting of forests under the control of the Department of Forestry,
in order to maintain the long-term sustainable yield plans. Towards
this purpose, attempts are being made to achieve the enrichment of
the forest management system through the gurveying of natural
forests, the establishment of working plans for natural forests,
stock surveys, reforestation plans and inspection.

1)} Resources’ Investlgatlon Institute, Science and Technology Agency,
Ba81c Data on Forest Resources Development and Utilization in
Tropical Rain Forests and Savanna Areas in West African
Countries: Nigerian Forestry, 1976. (in Japanese)
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The core of the production plans pronmoted by each of the statag
is reforestation, especially in savanna areas, as indicated in the
Third National Development Plan, - 1975 1980, This is based on the
present. situation that the majority of forestq in this country

COIHPZ‘J.S& savanna .

The savanna areas at preSent ‘contain few valuable species of
trees, which has led this country to undertake artificial reforesta-
tion. However, for troplcal rain forests, natural regeneratlon is
generally adopted as the regeneratlon me thod. :

The gross area of forests in Ghana is about 9. 06 million ha,
two-thirds of which is occupied by the northern savanna area, while
the remaining one-thirds is the the western closed forest area.

The 28% of the total area of forest reserves that is for wood
production, or 2.54 million ha, is included mainly in the closged
forest area. ' ' :

The forests in this country are national forests, and are admi-
nistered and managed by the Forest Departmenf under the Forestry
Acts.

Recently, cutting has been carried on at. too fast a pace for
the growth rate of the forest resources to catch up with. = Accord-
ingly, this country attaches importance to the active promotion of
reforestation in its production policies, and has proceeded with a
plan to attain a rate of artificial reforestation of 19,310 ha per
year since 1971,

The gross-area of forests in Gabon is about 22.5 million ha,
accounting for 85% of the area of this country, and commercial
forests cover about 3 million ha.

The production plan in the three regions of the country, which
is now being promoted by the Government, 18 described later, in
Production Policies. Reforestation is generally slowlng down in
this country despite the efforts belng made,

The gross area of forests in the Ivory Coast is 5.4 million ha,
accounting for about 34% 1) of the area of this country.

This country is blessed_witﬁ a relative abundance of farest
resourcesg, since the exploitation of forests in the western or
southwest regions has started only recently. :

1) Japan External Trade Organization, Trends in Production and
Distribution of Special Foregt Resources;-lVory Coast, March,
1980, (in Japanese) '
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The forests in this country are all owned by the Government,
and are administered and wanaged by the Department of Irrigation and
rore%trY-

It was not untll 1966 that the Government undertook reforesta-
tion ag: a part.of its policy "to protect, regenerate and utilize
forest resources by rational means." . This operation is actually
entrusted to the Soclety for the Development of Forests {SODEFOR),
which carried out the planting of about 25,100 ha in the decade from
1966 to ‘1976, with a further plan to implement the planting of

10,000 ha per year in the five years from 1976 to 1980,

" Finally, the gross area of forests in Camercon is about 24
lelion ha. The forestry pollcles established by Presidential Order

No. 73 (Supplementary Forest Low) in May 1973 are considered to have
established the forestry system of the country.

It may be sald that these policies are based on a harmonious
relationship between forest conservation and exploitation.
Considerable efforts are now being put into the establishment of
rational forest management plans, for which purpose the surveying of
soils . and the growing stock of forests are now under way. In the
zones where the forests are superior in quality, an exploitation
project is in progress, with survey and analysis being carried out
with assistance from the United States and Canada besides conven-
tional cooperation with FAO and UNDP,

2. Production Policies

In order to describe the production policies of the major tro-
pical wood -producing countries, these production policies are
divided here into basic forest developmenf policies and basic wood
industry policies.

2.1 Forest Development Policies

Similarly to the preceding item, Production Plans, this item
begins with an introduction to the policies of the main Southeast
Asian countries.!)

1) Source: Forest development policies of Southeast Asian
countries are derived from Forestry Agency, Urgent
. Investigation Report on Trends in Foreign Wood Import,
1982 (in Japanese)
Particular parts quoted are not noted.
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In the Philippines, post-war forest development;. which wag
carried out mainly under-ordinary - timber:licenses which were
renewable avery year, has substantially changed since Forestry
Reform Cord was promulgated by President Marcos in 1966,

The aim of this Cord by President Marcos was "to thoroughly
promote the enrichment of forestry policy, the encouragement of
the wood industry in the Phlllpplnes, "and the protectlon and pre-
servation of forests against reckless ‘and excessive exploitation
of forest resources.! = For thig purpose, he implemented a plan to
enlarge the scale of forest llcen81ng,

 Under this policy, administrative guidance was given toward
the integration of small~ and medium-scale ordinary timber .
licenses into licenses with an - allowable cutting volume of 25,000
m3 and a minimum area of 20,0600 ha as the unit, and the organiza-
tion of a joint body for such integration within one year:

As a result, the number of ordinpary licenses fell from 244 in
1968 to 41.in 1980, whereas the number of timber license agree-
ments, which grant a 25-year llcense, rose sharply from 52 in 1968
to 191 in 1980.

In addition to such 1arge—scale and intensive llcensing poll—
cies, the standard annual cut was limited to 1.5% of stock to
‘secure permanent wood production at a 40-year rotation cycle, and
selective cutting of Dipterocarpaceae forests was ordered.

Thus, the current development system in thlS country was
established.

The 1967 policy restricting log exports was impleménted as a
part of this 1866 reform. Although an'export:ban was placed on
logs from May 1, 1982, it is anticipated that several hundred
thousand cubic meters of log exports at least will be allowed
under a special provision.1)

In West Malaysia, the development of fForests, especially for-
est reserves, is carried out by coricessionaire. companies working
under permissions from the Department of Forestry. Concessions
are assigned by agreement, negotlatlon, tender and allocation.

Accordlng to the 1971 Annual Forestry Report of West
Malaysia, the exportation of logs in general was restricted.in
order to allow the domestic wood industry to develop with the
maxlmum Bupply of domestic logs, without competJtlon from foreign
companieg for logs.

1) Yoshio. Utsuki, "Export Restrlctlons of South Seas Wood Produc-
ing Countries and Guidelines to Countermeasures by Japan",
Tropical Forestry, October; 1982 (in Japanese)
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The development of forests in the State of Sarawak began in
1970, later than in the Philippines and the State of Sabah.

The system of llcen31ng in Sarawak is classified into three

aLegorles, i.e., timber logging licenses, Belian licenses and
mangrove licenses.. The timber logging license is subdivided into
two types: . the annual 1lcense and the long~term license. The
latter is further Sublelded into the five-year-term license and
ten-year- ~term 1icense, and requlres the establishment of manage-
ment plans. On the other hand, the annual license requires the
establishment of a felling plan, in which the clear cutting system
18 generally adopted. Under this plan all the wood is used,
1ncluding trees small in diameter, and the clear cut land is used
as farm land. The management plan, as provided under the Forest
Law, must gover the felling of all big trees which are up to a
certain.diameter grade. This results in the production of wood of
various species and diameter grades in this state.

The felling of forests is regulated according to the area.
The forests in the state are mainly d1v1ded into two types, i.e.,
swamp forests and hill forests. In the case of the former, an
area amountxng to one~sixtieth of the area of licensed forests is
allowed to be felled per Vear, while in case of the latter, an
annual area amounting to one-seventieth is allowed. 'Thus, on the
basis of the annual allowable cutting area which is determined
first, the annual yield is determined.

In this connection, expectations regarding the export of logs
from Sarawak are increasing as a result of the recent reinforce-
ment of restrictions on log exports by Indeonesia and the limited
resources in the State of Sabah. Although log exports from
Sarawakfare not restricted except for "Ramin", the concessions in
permaneﬁt forests involve such duties as the development of
industry and the processing of 66% of the trees felled in the
ninth vear.

~ In the State of Sabah, concessions for forest exploitation
are clhssified:into three systems, i.e., long-term concessions —
'in which the term of agreement is 21 years and one-hundredth of
 the permitted forest area is felled in one year, although restric-
tions on the felling of trees are placed on certain diameter
grades, whlch differ according to the species; special licenses
— with a term of 1-10 years; and annual licenses ——-with a term
of one year, in which limited felling is permitted for forest
clearing and other such purposes.

With regard to the allowable cutting area in the period

1970-1974, the special license was the most prevalent system,
followed by the long-term concession system.
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In recent years, the annual cut has remained constant at
about 10 million m3, but as a result of the decrease in resolreag
from early 1975, log exports have begun to be restricted since
1977, ' N '

The target for log exports was set at 6 million m3 for 1981,
but actual exports were considerably more than that, Thug, the
export quota system in the state geems not to be as strict as in
Indonesia, details of which are gtven later.

As one of the features of forest development in this state,
the Sabah Foundation, which was set up in 1968, should ba men-
tioned here.

The Sabah Foundation was 1n1t1a11y designed to promote acti-
vities related to education and culture in the state, but it has
© come to play an actively committed role in the administration ang
development of forests since the 1970s. Bbout one half of the
commexcial forests are admlnlstered by the Foundatiohn, and it
handles about 15% of log exports from the state. Thus, it may be
said that the Foundation has become a part of the tertiary sector,
playing a major role in the various aspects of Fforest developmenL
and timber exports.

Lastly, in Indonesia, a change in the development of forests
was triggered by a re-examination of the introductiocn of foreign
capital in 1970, The Poreiyn Capital Law was revised so as to
allow selective introduction of foreign capital, and to replace
the undiscriminating preferential policy that had existed until
that time. This review, which became more intense in 1974, led to
clear restrictions on foreign capital and the encouragement of
domestlcally—capltallzed companles under the policy for
locallzatlon.

On the basis of this alteration of policy, the development of
forests is now positively performed through private concessionaire
companies. Concessions are c¢lassified into four categories: a.
less than 1,000 ha.of producing area; b. less than 5,000 ha, in
which operations are to be completed within five years; c. less
than 10,000 ha, with the operations to be completed within twenty
years; and d. large-scale concessions of 10,000 ha or more. The
large~scale concessions are issued by the Dlrectorate General of
Forestry, while those of smaller scale are ‘granted at the level of
the regional office of the Directorate General of Forestry.

These concessions have been actively issued since the estab-
lishment of the Forest Law in 1967, and the number of concession-
aires increased to 382 in 1978, 462 in 1979 and 503 in 1980. As a
result of the issue of conéessions to many private companies,
timber production in this country has shown raplid growth.
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Singe- it is concelvabla, however, that oil resources in
Indonesia will decline in the future, the policies of restricting
log exportg and the modeinization of the wood industry have
regent;y.bggpn to be promoted in order to achieve the industriali-
zation of resources other than oil.

- 8ince May 1981; the export of logs has been permitted only
for owners of plywoed mills, in the ratio of domestic demand to
exports-of 4 to 1 for operating mills and 1 to 2 for mills under
construction. However, these restrictions will be made more
severe by imposing limits on the quantities exported from March
1982, with the total guantity of log exports from this country
being reduced to 4.5 willion m3 in 1982, 3 million m> in 1983 and
1.5 million m3 in 1984.

The forest;deyelopment policies of the major Southeast Asian
countries have beén described above. WNext, those of the major
west African countries are discussed. '

Nigeria designates forest reserves for the purposes of pro-
duction of raw materials, environmental protection, the fostering
of water.sources, and the prevention of erosion. Such forests are
sold to forest developers owning wood processing mills on
concession. :

_In.Ghana, .the development of forests is also performed by
means of ‘concessions. Most of the productive timber land is
available for concession. Statistically, productive timber land
covers about three-fourths of the forest reserves, with an area of
6,941 square miles, of which about 853% is available for con-
cession. Almost all of the productive unreserved forest land has
already been assigned on concession. Trends in the policy for
issued- concessions are shown in Table A-16.

The figures for after 1970, which are not shown in this
Table, have shown no major change.

The term of concession covers a very wide range from 3 to 99
years. Concessionaire companies have generally obtained conces-
sions at a low price; however, the price is now an issue being
dealt with.

In Gabon, the following three development districts, which
were classified under the Forest Law of 1961, each have different
policies for development.

a. FPirst Development District

The coaétal'area'of this country is designated fs the
First Development District. In this district, okoume (Aucoumea
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Table A-186 Number, Area .and Average Scale of. Concessions
in Ghana, 1900 -~ 1970

Average concesgsion

Number of consessions Area (square miles) (square miles/
concession)

Ghana-  Non- " Ghana-  Non- Ghana+~ Non- T
ian Ghanaian Total ian ~ Ghanaian Total ian Ghanaian 1ofal
1900-60 10 19 29 1,152 6,531 7,683 115.2 343.7 2649
1961-65 57 2 59 2,045 397 2,442 35.9 198.5 41,9
1966-70 43 0 43 698 0 698  16.2 0 16,
Total 110 21 131 3,895 6,928 10,823 35.4 329.0 82,5
Source: John M. Page, Jr., Scott R. Pearson, and Mavne E. Leland, Capmnlm

Economic Rent from Ghanalian Timber

klaineara) was once abundant, but has substantially decreased
in stock. Since the district is blessed with water resources,
logs can be easily transported as rafts. Hence this district
is mainly alloted to family-managed forestry for the Gabonese
inhabitants. ' '

b. Second Development District

This district covers the Cristal mountainous area,
Haut-Ogoue State, N'Gounie State and the lowland area of Nyauga
State. Although there is a considerable stock of okoumé in the
district, the difficulty lies in cutting and transperting logs.
For this reason, large companies with immense facilities and
capital such as Royier, Luterma and Lerey undertake the deve-
lopment, and further development by foreign companies is being
hoped for in the future.

¢. Third Development District

This district has many tree species other than okoume, and
is not planned to be developed at present. '

Timber exploitation in the Ivory Coast, which commenced at
the beginning of this century, had made little progress until the
independence in 1960, with a total output of wood of only 9,000-
370,000 m3. However, since then it has rapidly become active, and
total output is now at a level of 4-5 million m3.
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. Initially, the production of wood was limited to mahogany,
but - after the war this was extended to pany species such as
Entandrophargma cyllndrlcum, E. utile, Jhieghemalla heckelii (all
redwoods) and Triplochiton sceroxylon (a white wood). It was
estimated that there would be 49 commercial species by 1978, and
the total merchantable volume of trees with a diameter of 60 cm or
more would be about 166,4 million m3.

The whole high forest zone of this country is divided into
5,000 districts,\each of which has an area of 2,500 ha, and which
comprige the units for licenses or concessions (usually from one
_to several districts constitutes a unit) for log dealers. In
1974, llcenses or concessions for a total of 2,495 districts were
gxanted.

_ The.Documént {No. 80/c/38) of the Ministerial Conference held
by the African Timber Organization {ATO)} in 1980, Forestry
Practice in ATO Member States, makes the following observations
concerning the Ivory Coagt:

"according to the forest authorities of this country,
there are'presehtly some 700 loggers registered but only about
500 are operational. - The majority of Ivorians in the logging
business operate as individuals as against the tendency among

_non—Ivorian loggers. to group themselves into companies. The
Ministry of Water Resources and Forests has tried without much
success to group the individual Ivorian loggers into more
rational units. The failure to unite the loggers has been
blamed on the lack of affinity between the various individuals
in the logging business. The existence of so many small log-
ging units has unfavourable repercussions on the process of
harvesting control and the collection of revenue from
royalties.

*Licences to log are granted for a period of 5 years to
those who carry out logging only, for 10 years to those with a
simple mill and for 15 years to those with an industrial
complex for timber processing.

"Appllcatlons for licences to log are processed by the
Ministry of Water Resources and Forests in close collaboration
with the local admlnlstratlon of the area the applicant 1is
interested in.'

With regard to Cameroon, the Document also states:

"In 1976, about 7 mi.llion hectares of forest land were
under exploitation within the national forest estate and in
compunal forests. The average annual production has been 1,4
million m3 and this figure is expected to increase to 2.
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nillion m3 by 1980. The: 1ncreased production will be met by
extending harvesting activities into less accesgsible areas ang
-by increasing the average production pnr “ha by exploiting more
of the lesser known spec1eu. :

"Most of the'explOLtatloh has been ¢0ncentratgd in the
west of the country because it is more easily accessible.”

. According to Presidential Order Ho. 73 (Supplementaly Forest
Law) dated May 22, 1973 and the Ordinance (regulations for
enforcement) dated April 17, 1974, the regulations on forest deve-
lopment in this country are: S ' '

a. All concessions for forests with an area of 10,000 ha or less
shall be granted to Cameroon nationals ‘'or Camercon-nationalized
companies, but not to other'persons:or companies.

e THe concession of an area of 250,000 ha or more shall not be
granted to one person.

¢. Developers of forests with an area of']0,0QO ha or nore must
process 60% or more of the logs felled within Caméerodn.

Needless to say, these are based on the policy of Camerconiz-
ation; but it is a very loose policy because concessions for
forests with an area of 10,000 ha or more are granted to for-
eigners or foreign: companles, and because the export of logs is
allowed for forests with an area of 10,000 ha or less without
limit, and for forests of 10,000 ha or more with a limit of 40%,

The area of forest cohcessions granted under the above con-
ditions amounted to 9 million ha as of 1975,

2.2 Wood Industry Policy

Similarly to the items above, the wood industry policies of
the major Southeast Asian countries will be described below. !

The Philippines, which: revised - its Forest Law in 1974,
adopted the optional log export system in 1976. Despite the
announcement of an overall export ban on logs from May 1, 1982, a
special exception was provided later, and it is expected that log
exports of at least several hundred thousand m3 will continue in
the future.

1) Informatlon on Southeaét Asian countries is mainly based on the
Forestry Agency's Urgent Investigation Report on Trends in
Circumstances of Foréign Wood Import, 1982, (in Japanese)
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- At any rate, the development of the domestic wood industry
was promoted along.with the strict restrictions on log exports.
rhe preferential measures enacted by the Invegtment Agency are
gummed up as follows:

a» Accelerated depreciation

b. Carry-over of net operation loss

¢+ Exemption, reduction and deferment of import tax on imported
capital goods

d. Reduction or deferment of taxes _

e,.Permission for the employment of foreign engineers etec., for a

. period of five years.

f. Deduction of cost of personnel training .

g. Preferential treatment concerning loans from the Government
‘Financial Agencies. '

h. Protection from tariffs after start of operations

In spite of these preferential measures, however, wood pro-
duction has not developed smoothly, The number of mills in the
gawmilling. industry, for example, has been on the decline since
1976, and this industry is said to have shown no steady rise in
daily output per mill.  In connection with timber licenses, the
mills with no license have markedly decreased in number accom-
panying the general decrease. It is said, furthermore, that a
large proportion of these mills are lying idle.

Plywood and veneer mills, too, have not shown any increase in
their number or output.

Judging from these facts, it can be considered that the wood
industry in this country is in a stagnant condition, despite the
. positive encouragement policies, owing to energy problems and the
worldwide recession dating from the oil crisis.

In Malaysia, West Malaysia has already begun to experience a
shortage of logs, and logs are therefore brought in from the
States of Sabah and Sarawak besides a ban on log exports having
been effected.

Since the devélopment of forests is at an early stage,
Sarawak State, rather than restricting the exportation of forest
products including logs, has adopted an active policy of exporting
them. :

In this state, those who have obtained a long-term concession
must formulate a management plan. The plan is required to include
the ‘construction of a saw mil) within 3-5 years after starting
production, a veneér mill after 8 years, and after 4 more years, a
plywood or wood processing mill.
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A policy of Lndustrlallzatlon is being promoted u91nq advan-
tageous lonqwterm oon09381ons as a lever.

Sabah State has adopted policies for the conservation of
rasources and the development of the domestic wood industry which
are fundamentally the same as those of Indonesia, although the
former may be more flexibly enforced than the latter.

. This is exemplified by the fact that although the export
quota of 10 million m3 in 1979 was reduced tc 8.8 million m3 in
1980, with a policy of gradual reduction having subseguently been
adopted, an additional quota of 20 million: cu. ft was added to the
state's export quota of 200 million cu. ft in November 1981.

Underlying such trends is the fact that the income from wood
products plays a critical role in the economy of the state, and
this ig the reason that strong one~s;ded restrictions are not
imposed on log exports.

Mofedvér,'regarding the policy for the development of the
wood industry, the state aims to implement the policy for. localiz-
ation like that of Indonesia, but cannot expect a large-scale pro-
ject in the wood industry to be undertaken by the private sector
because of the difficulty of raising domestic capltal in an area
with a relatively sparse populatlon-

The pollcy of developing the wood industry will possibly be
oriented towards the promotion of a project -like that of the
Sinora Co., which was set up as a joint venture between Yuasa, 4
Japanese company, and the Sabah Foundation.

.Indonesia has increasingly strengthened its restrictions on
forest exploitation and log exports since the Fundamental Forestry
Law was established in 1976, Along these lines, a new forestry
policy was formulated on April 22, 1981. :

This policy has three aims: firstly, the expansion of employ-
ment and added value on thé basis of the development of the wood
industry; secondly, the satisfaction of domestic demand for wood
at the proper price; and thirdly, an increase in the level of the
export price for logs. The achievement of log export restrictions
and the promotion of the wood industry is being attempted by
making good use of the forest concession system. -

Next,~the-polioies of the major'West Africén'produoing
countries are discussed here. The ATO Document (Mo. B0/c/38) wen-

tioned ahove states in connection with Nigeria that:

"For many years Nigeria's forest industry was limited to
primary processing in sawmills. This has continued to be the
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dominant activity to this day to. the exent that at the end of
1977 there were 638 sawmills registered in the country produc-
ing 1+25 million m3 of sawn wood. The sawmills are of vafious
sizes, a vast majority of them being small with a low rate of
recovery, underutilization of capacity and low-quality prod-
ucts.. This leads to considerable waste, largely due to low
convergion ratios (33% to 47% depending on species and the
technical and managerial competence of operators).

"A pnumber of larger gawmills are in existence and are of a
higher standard and have higher conversion ratiocs. The state
and federal governments are increasingly getting involved in
the ownership of sawmills either directly or as joint ventures.

- "Forest products trade (both domestic and foreign) in
Nigeria_has changed dramatically over the vears. Nigeria was
- in the 1950s a leading exporter of logs in tropical Africa.
From the mid-1960s the export role of forest products began to
decline and in the mid 1970s a complete ban on the export of
timber in the round and in squared forms was imposed."

The ATO Document (B80/c/38) also states concerning Ghana that:

"Over 50% of the total log production in Ghana is pro-
cessed locally mainly in the primary industries of sawmilling,
plywood. and veneer manufacture.

"The sawmills are of wvarious capacities ranging from 2,000
m3 to over 20,000 m3. Most of them are characterized by low
conversion percentage,

“Charcoal production is an important wood industry in
Ghana especially in the rural areas. Although consumption of
charcoal in Ghana has been estimated at 300,000 tons annually
for domestic purposes, production is still being carried out by
the traditional earth mound method. A UNDP sponsored project
is currently in progress in Ghana to study the possibility of
creating a charcoal center which will develop improved designs
of small and medium sized kilns leading to large scale charcoal
production for local consumption and export.

"Ghana has been carrying out a flourishing export timber
trade since-the'beginning of the century. In 1975 Ghana
exported 0.44 million m3 in log form and 0.17 million m3 as
sSawn timber {These fiqures represent respectively 33% and 413

. of the total log and sawn timber production). In this year,
Italy was the leading log buyer and the United Kingdom the
leading buyer of sawn timber.”
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. In Gabon, according to the data for 1978 of the aggregate
supply and demand situation for wood, 48%, or 1:+11 million m3 wag
for timber, while 52%; or 1.18 million: m3 was for firewood. Thig
shows that the share held by timber. is relatively high:compareq
with that in developlng countries ‘overall, and- furthermore that
importance is ‘attached to the timber industy in this country, 1h,
timber which is. produced in Gabon is exported to the European
Community countries.,

The following features can be 901nted -out regardlng the wood
industry pOllCleS in this oountry.- S . .

" Firstly, the wood 1ndustry has -an Obllgdtion regardlng the
domestic processing of wood products., That is, forest developers
are required to process.one-fourth of their .log production into
commodities within the country and allowed to export the remainder
in the form of logs. In the future, however, the aim is for all
logs to be processed domestically.

Secondly, the state~owned corporation, Société Nationale du
Bois Gabonals (SNBG) exclusively handles the export of the two
main spec1es, l.e., okoume and 0zZiqgo. :

The export of sp301es other than okoume and ozigo lS not
however, operated under such a system, which is a great digincen-
tive to foreign companies attempting to develop farests and export
the wood to their countries.

Concerning the Ivory ‘Coast, the ATO Document (No. 80/c/38)
states that: ‘

"At least 30% of the total log production in 1976 in the
Ivory Coast was processed 1ocally. There are presently 76
mills and complexes processlng timber with a total log intake
‘capacity of 2. 1 mllllon‘m3. :

"In an effort to encourage further local processing of
timber; ‘the government has .set up a quota system which requires
that for every state metre cube of the well known species
exported an equivalent ‘amount has to be delivered to a local
mill, This regulation is being adhered to reluctantly and has
led to the creation of "window dressing" 1ndustries which are
‘not operating effectlvely. .

"It is the intention of the government to rationalize,
plan and establish quotas of forest exploitation by dividing
the forest area into a number of industrial zones in which will
be established’ 1ntegrated pllot industrial ‘complexed to carry
out logging and processing of the raw material to semi~finished
(saw mills, etc.) and finished products (joinery shops). Such

[61-56



an approach will lead to a concentration of activities and
better mobllization of resources, thus considerably lowering

the production costs. These industrial complexes would also
serve as poles of economic development,

"There is no official body controlling the marketing of
timber in the Ivory Coast. Prices are determined by production
costs and external market conditions. Export of timber is in
the hands of several officially approved timber export com-
panies and agents.,"

In Camercon, the relatively retarded development of forestry
presents a striking contrast to the abundant forest resources.
The following are pointed out as reasons for this: a. the port is
_far‘from the forests, and roads connecting them have not been
fully constructed; b. the domestic market for wood is small; and
¢. although port facilities have recently been rapidly improved
and a large timber storage facility has been completed, these:
facilities are not yet adequate.

The principle of a five—year?term concession forms a barrier
for industry, with the long period of gestation of investment
required in forestry, to plan to secure logs profitably.

Déspite such conditions, this country is making considerable
efforts in the field of its domestic wood industry with the aid of
the United Nations.

'with regard to Cameroon, the ATO Document (No. 80/¢/38)
states that:

_ *A practical application of this policy can be seen in the
newly launched joint venture company called SOFIBEL {Société
Forestiere et Industrielle de Belabo). The company has been
allocated 210,000 ha in Deng-Deng forest near Belabo. The
integrated unit being put up at Belabo by SOFIBEL will be in a
position to absorb a large variety of species found in Ndong
forest."
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B.

CONSUMPTION -

Trends in Consumption

1, Trends in World Consumption

Trends in the worldwide consumption of wood, mainly of the
items designated 1n Table B 1, w1ll be studled here.

With regard to the’ consumptlon of conifer logs (sawtlmbor and
plywood logs), taking the oonsumptlon of '501% 72 million m3 in 1965
as 100, this figure gradually lncreased, te 110 in 1970 and 122 in
1980, except for a sllght decrease to 108 in 1975.

On the other hand, taking the'1965 1eve1 of - consumptlon of non-
conifer logs {(for Sathmber and plywood) —— namely 178.79 millicn

‘m3 — as 100, there was a much large? in¢rease than for conifer

logs, the level reaching 114 in 1970, 117 in 1975 and 135 in 1980.

“Fhe consumption of pulpwood and particles also substantlaily
increased, to reach 133 in 1970, 136 in 1975 and 144 in 1980, taking
the consumption of 236,85 million m3 in 1965 as 100.

The growth of consumptlon of particle board was the highest of
all, with an increase to 208 in 1970, 335 in 1975, and 439 in 1980,
taking the consumption of 9,22 million m3 registered in 1965 as 100.

The consumption of plywood increased to 137Iin_1§70, 141 in
1975, and 161 in 1980, taking the 196% consumption level of 24.34
million m3 as 100, : o :

For non-conifer sawnwood, consumption increased to 113 in 1970,
114 in 1975 and 125'in 1980, taking the consumptlon of - 81 89 million
m3 in 1965 as 100,

Finally, the conéumption of firewood and charcoal gradually
increased to 124 in 1970, 136 in 1975 and 150 in 1980, on the basis
of the consumption of 1,083.6 million w3 in 1965 being similarly
taken as 100. The growth of congumption in this sector was par-
ticularly significant in the developlng countries, as described
laters
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rTable Bel Changes. in Consumption of Industrial TLogs and Other Main
Forest Products by Region
— - . (10,000 m?)
- _ Sawnwood plywooq Particle- Pulpwood Sawloys(NC) Sawlogs(C)  Firewood
Reglond (ue) ¥ board * + * +
[ particels veneorloys véenearlogs charcoal
—
Ypeveloped re regions, L ; S
Noru,amcrica 1965 11920 106 1,317 100 163 100 12,001 100 4,174 100 20,883 100 3,689 100
- C700 1,851 096 1,735 114 344 211 14,493 121 3,904 94 21,614 104 2,157 58
3 751,499 78 1,810 119 482 296 12,803 107 3,242 77 21,164 101 1,910 52
¥ 80 1,869 . 97 1,862 123 773 474 14,145 118 4,200 101 24,560 118 . 1,988 54
festorn 1965 1,193 100 . 317 100 . 523 100 7,183 100 2,776 100 7,680 100 5,800 100
- purope 70 1,401 117 408 129 1,048 200 9,153 127 3,115 112 8,615 113 4,398 76
75 1,254 100 - 368 116 1,637 312 9,477 132 2,612 94 7,620 99 3,010 52
80 1,664°13% 435 137 1,971 377 9,600 134 3,139 113 9,612 125 3,014 52
Soceania 1965 . . 286 100 14 100 10 100 254 100 757 100 566 100 343 100
& 70 217 96 19 136 3t 310 337 133 711 94 600 106 312 9%
% 75 . 276 96 18 129 51 510 455 179 653 86 582 103 213 62
5 80 225 78 17 121 66 660 220 87 611 81 644 114 141 41
rﬂpm1 1965 659 100 225 100 17 100 932 100 1,591 100 3,418 100 973 100
1 70 1,063 152 686 305 37 218 2,187 235 2,576 162 4,081 119 210 22
2 75 953 145 620 276 70 412 2,052 220 2,124 134 3,484 102 217 22
_ 80 689 105 841 374 102 600 2,284 245 2,308 145 3,464 101 229 24
other developed 1965 277100 8 100 4 100 234 100 58 100 211 100 86-100
countries 70 48 178 .- 12 150 12 300 326 139 60 103 431 215 685 797
{Israel, 75 49 181 9 113 22 550 381 163 53 91 310 147 695 808
% 5. nfrical 80 31 115 7 a8 26 650 383 164 61 105 264 125 £94 807
peveloping regions
Trarit 1965 264 100 21 100 1 100 216 100 553 100 577 100 12,500 100
70 335 127 31 148 111,100 351 163 739 133 932 162 13,125 105
_ 75 455 172 63 200 41 4,100 535 248 1,024 185 1,102 191 15,128 121
5 80 - 670 254 65 310 55 5,500 858 397 1,340 241 1,632 283 17,441 140
ifatin Anerica 1965 387 100 28 100 13 100 264 100 501 100 626 106 8,220 100
: 70 428 111 43 154 27 208 462 175 989 110 697 111 9,093 111
! 75 535 138 55 196 46 354 610 231 1,167 130 815 130 9,949 121
; - 80 563 145 76 27 85 654 855 324 1,191 132 881 141 11,112 135
fafrica 1965 143 100 13 100 2 100 76 100 572 100 66 100 20,770 100
; 70 206 144 18 138 6 300 96 126 813 142 95 140 25,753 124
: 75 303 212 34 262 B 400 207 263 877 153 107 157 29,576 142
; 80 498 348 47 362 20 1,000 212 279 1,314 230 124 162 34,127 164
:Hiddle and 1965 55 100 16 100 6 100 29 100 101 100 264 100 3,787 100
[ ¥ear East 70 75 136 17 106 16 267 92 317 127 126 339 128 6,393 169
: 75  -107.195 35 219 43 N7 88 303 134 133 493 187 7,203 190
; 80 178 324 75 469 71 1,183 109 376 107 106 570 216 6,078 160
'Southeast Asia 1965 581 100 16 100 1100 12 100 1,586 100 13 100 13,644 100
P and Tropleal 70 635 100 79 494 1100 15 125 1,589 100 23 177 18,168 133
! Oceznia \ 75 891 153 77 481 1 100 St 425 2,330 147 16123 20,746 152
? 80 700 120 78 488 (0.3) 30 66 550 3,347 211 40 308 23,147 170
i0ther Asian 1965 271 100 27 100 3100 40 100 784 100 210 100 12,560 100
. countries 1o 363 134 14 52 4 133 58 145 1,173 150 242 115 25,548 203
: 75 350 129 36 133 ? - 153 383 1,430 182 310 148 28,780 229
B0 552 203 121 448 9 300 151 378 946 121 2,080 990 22,682 260
‘Planned economy. countries
-Bsian centrally 1965 526 100 11 100 3 100 159 100 963 100 1,505 100 13,837 100
planned 70 611 116 22 200 3100 256 161 1,025 106 1,529 102 18,749 135
economi.es 75 663 126 27 245 4 133 438 275 1,596 156 1,958 130 20,719 150
: : 80 834 159 35 38 5 147 551 347 2,236 232 2,397 159 22,965 166
Eastern Europe. 1965 1,875 100 22% 100 176 100 2,285 100 3,061 100 14,151 100 12,151 100
and USSR 70 1,983 106 257 116 374 213 3,724 163 3;527 115 15,976 113 10,193 84
76 © 2,019 108 290 131 684 389 5,008 219 3,659 120 16,325 115 9,546 79
80 1,800 96 257 116 863 490 4,620 202 3,373 110 14,924 105 9,179 76
orld total 1965 8,189 100 2,434 100 922 100 23,665 100 17,879 100 50,172 100 108,360 100
70 9,216 113 3,341 137 1,914 208 31,550 133 20,348 114 55,176 110 134,784 124
7% 9,354 114 3,442 141 3,086 335 32,258 136 20,87 117 54,286 108 147,692 136
80 10,273 125 3,916 161 4,046 439 34,054 144 24,173 135 61,192 122 162,797 150
¥te .. Figures on the right of each column indicate indexes {1965 = 100) .
Soures:  FAO, Yearbook of Forest Products
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2. Trends in Consumption by Region

Trends in the consumption of conifer logs (for sawtimber ang
plywood) by region show that the total of world consumption-
increased from 100, taking 1965 as the base year, to 122:in 1980,
Compared to this overall rate of growth, the rate was higher in
Western Europe (from 100 in 1965 to 125 in 1980), other developed
countries (125), Brazil (283), Latin America (141), Africa (182),
the Near Fast (216), Sontheast Asia, (308), ‘other Asian countries
(990), and Asian countriées with Lentrally planned economies (159},
but it was lower in other reglons.

Trends in the‘donsumption of non—conifer logs (for sawtimber
and plywood) by region show that the total’ of world consﬂmptlon
increased from 100°in 1965 to 13% in 1980. In ccmparlson with this
rate of increase, the rate was higher in Japan (145), Brazil (241),
Africa (230), Southeast Asia and troplcal Oceania {211) and the
Asian countries with centrally planned economies (232), whereas it
was lower in other regions. '

The total world consumptidn of pulpwocod and pafticles.increased
trom 100 in 1965 to 144 in 1980. Compared with thisg rate . of growth,
the growth rate was higher in Japan (245),- other developed countries
{164), Brazil (397), Latin America (324), Africa (279), the Near
East (376), Southeast Asia and tropical Oceania (550), other Asian
countries (378), the Asian countries with centrally planned econo-
mies {347), and EBastern Europe and the USSR {202), but was lower in
other regions.

The consumption of plywood in the world increased to 110 in the
period described above, compared with which the rate was higher in
North America (123), Western Europe (137), Oceanla (121), Japan
(374), Brazil (310), Latin Amerlca (271), Afrlca (362), the Near
East {469), Southeast Agsia and tropical Oceanla {488), other Asian
countries (448), the Asian countries with centrally planned econo-
mies {318) and the USSR (116)}.

‘The consumption of nonwconifer sawnwood in the world rose to
125 in the 1965-1980 period, compared with which the rate was higher
in Western Europe (139), Brazil (254), Latin America (145), BAfrica
(348), the Near East (324) and the Asian countrzes with centrally
planned economies (159).

_ Flnally,_ln the case of firewood and charcoal, world consump-
tion increased to 150 in the 1965-1980 perlod, compared with which
the growth rate of consumptlon was higher in other developed coun-
tries such as Israel and South Africa (807), Africa (164), the Near
East (160), Southeast Asia and troplecal Océania (170), other Asian
countries (260) and the Asian countries with centrally planned eco-
nomies (166).
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1i. Characteristics of Consumption Trends

1s 'Reiationship between Income and Consumption

The consumption of timber, like other goods, is subject to the
factors of both income and price.

Firqtly, the relationship between timbher consumption and income
‘is dlSCUSSed here, 1):2)

Table B2 shows the results of a cross-sectional analysis of
the numerical relationship between per capita income and per capita
tlmber consumption by products in the countries which are referred
to in the literature mentioned in Footnotes 1) and 2); namely the
income elasticity coefficient of timber demand, based on PAO data
for 1962 and 1972,

-The-income elasticity coefficient of demand for timber exclud-
ing firewood was higher in 1972 than in 1962. This means that the
increased-levels of income in the developing countries raised the
level of timber consumpticon, and it can be supposed that this
complemented the inelasticity shown during the same period in the
developed countriesy

On the item basis of products, the more processed the product,
the higher the coefficient is, i.e., from sawnwood, rising to wood
‘panel, paper. and board paper. This means that increased levels of
income lead to a rise in the consumption of more highly-processed
products; both in developed and developing countries.

’When-thé,figures for 1962 are compared with those of 1972, the
income—demand elasticity can be seen to have generally risen.

- Ag stated above, however, when viewed in terms of a time series
the elasticity coefficient has moved differently in the developed
countries and the developing countries. In this context, for
example, the income elasticity coefficient of demand for timber
{general sawtimber, mainly house timber) in Japan as a whole, which
was around 0.6 in the period 1960-1965, gradually fell to 0.5-0.4 in
the 1965-1970 period, and further to 0.3-0.2 in the 1970-1973
period.« :

1) Klyoshl Yukltake, Quantitatlve Study of Structure of Forest
Products Demand and Supply (V), Transactions of the 87th Japan
Forestry Soclety, October 1976, pp.29-30 {in Japanese)

2) 1. Nomura, Long Range Timber Demand/Supply Prospects in Japan and
Some Problems, the North American Conference on National Forest
Sector Models of TIASA, 1981
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Table B-2  Income Elasticity Coefficients
of Timber Demand by Item

Ttem - 1962 1572
Sawnwood, ties C0.533727 0,771693
Wood panel (veneer, : .

. . 0. ] 50
particle and fiberboard) ?7501?“ 1+ 188507
Paper, board paper 0.810770" 1.014945

Firewood ~0.389154 ~0¢ 701209

ARs reasons for this, three factors besides income are involved:
the first is the relative decline in building construction work as a
result of the rise in price of land; the second is the gradual
decrease in the proportion of wooden houses in newly-built houses;
and the third is the decrease in the use of wood per unit area of
buildings. : .

From the worldwide point of view, the coefficient for firewood
is negative, that is, the higher the level of income the less the
consumption, and it became more elastic in 1972 than in 1962,

The relationship between firewood demand and income elasticity
appears, however, to vary from region.to region. -

Tt is estimated that while the income elasticity coefficient
for firewood demand is not known exactly, it is positive in the
developing countries in tropical America, Africa and tropical Asia;
but it is negative and exhibits much elasticity in the developed
countries,

2. Relationship between Price and Consumption

According to a recent report 1)} published by the U,S. Forest
Service, the price elasticity coefficient of demand for timber,
which varies from region to region, is ~0.3 to -0.4 for timber and
~0.2 to -0.8 for plywood. This means that if the pric¢e rises by
10%, the demand for timber falls by 3 to 4% and the demand for
plywood falls by 2 to 8%, -

1) U.S. Forest Service, The 1980 Softwood Timbér Assessment, Market
Model Structure, Projections and Policy Simulation
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The results of an assessment made in Japan ') show a coef-
ficient of -0.5 to ~0.,55, Judging from these figures alone, -the
relationship in this country isg 8lightly more elastic than that in
the United States. This is possibly because in Japan, forest
resources. are more limited and the rationalization of the production
of substltute materials has progressed at a faster tempo than in the
United States.

- Bs mentioned below, it is expected that the appearance of
diverse substitute materials which are easily usable and the produc-
tion cost of which is easily rationalized will strengthen the
elasticity factor.

Regarding the price elasticity of demand for firewood and char-
coal, and for the material wood used in these applications itself, a
statistical survey,z) made at the time of the rapid decrease in
demand for firewood a few decades ago in Japan, estimates the
elasticity coefficient of charcoal demand at -0.4 to -0.6. Present
demand for charcoal in Japan is almost negligible.

3. Relationship between Substitute Materials and Consumption

The inroads made by and the rate of growth of substitute mate-
rialg in the market for general sawtimber, which mainly comprises
timber for building purposes, are very marked throughout the world,
especially in the developed countries.

‘In the case of Japan, one aspect of the influence of substitute
materials on timber consumption can be numerically grasped through
observing the gxadual decrease in the use of timber per unit of
building area.

~ The general situation of the inroads made by the substitute
materials into the market for wood are discussed below.

Table B-3 indicates trends in the production of the main
substitute méterials for wood,

Taklng the flgure for 1971 as 100, the preduction of prefabri-
cated panels for structures changed from 43.2 in 1967 to 72,3 in
1969, 100 in 1971, 160.7 in 1973, and in the period of slow economic
growth which followed, to 83.7 in 1975, and 89.5 in 1978, 1In the

1) Isamu Nomura, "Construction of Price Theory of Forest Products"”,
Forestry Economy, No.116, June 1958 (in Japanese)

2) Isamu Nomura, Picture of Charcoal Economy in Recent Years, trans-
actions of the 70th Japan Forestry Society Conference, April
1960 (in Japanese)
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