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field of metal fittings, aluminum sashes for example moved from 24.1
in 1967, to 61»0.in 1969, 100.0 in 1971, 195.3 in 1973, 151.% in
1975, and 195.3 in 1978, In the realm of plaster goods, plaster
board for example changed from 68.5 in 1967, to 85.2 in 1969, 100.0
in 1971, 113,3 in 1973, 84.9 in 1975, and 139.6 in 1978, In cement
goods, for example asbestos cement pieces, the movement shown was
from 62.5 1n 1967, to 70.8 in 1969, 100.0 in 1971, 158.9 in 1973,
107.3 in 1975, and 119.2 in 1978, On the other hand, general saw-
timber, mainly house timber, changed from 92.6 in 1967, to 99,6 in
1969, 100.0 in 1971, 103.7 in 1973, 92.5 in 1975, and 96.3 in 1978,
Thug, it may be said that substitute materials for wood generally
are more active in the market than wood.

In all developed industrial countries substitute materials have
appeared and entered the market in a remarkable way, even if overall
not as much as in the case of Japan.

According to calculations made by Ueno and Tatemoto, the rela-
tionship between charcoal and processed. ground charcoal, and between
charcoal and firewood is complementary.1 The results of calcula-
tions by Allen's formula based on the data obtained throughout the
country shows that the relationship between firewood and charcoal is
complementary, because in terms of consumption it is not com-
petitive. In contrast, the relationship between firewood and other
fuels is competitive. From the quantitative point of view espe~
cially,'the.substitutability.between firewood and propane gas, fuel
0il or electricity is high. This is due to the ease of use of
firewood compared with charceal and to the difference in their com-
petitiveness due to of pricing.

1) The reason for the relationship between charcoal and firewood
being complementary is that the patterns of use and the consump-
tion structures of charcoal and firewood are interdependent, and
their demand increases or decreases together, This is unlike the
case in which charcoal is replaceable by propane or kerosene.
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C.

I'

INTERNATIONAL TRADE

Trade Trends

1. %Trade Trends by Product

" The volumes of exports and imports and the trade balance by
regions for non-conifer logs, non-conifer sawnwood, non-conifer
plyWQod and non-conifer wood chips, which have been derived from the
FAO's Yearbook of Forest Products, are shown in Tables C-=1 to C-4
and Reference Table 1, It can be seen in these Tables that the
world volume of trade in the major non-conifer forest products
reached a'peak in 1973, bottomed out.in 1975, then began to increase
again, reaching another peak in 1979, whereupon it subsequently
decreased due to the worldwide rece531on.

On the whcle, the products from the Asian tropical rain Forests
hold a large share of world non-conifer trade.

1.1 Non-Conifer Logs for Sawnwood and Plywood
{(Refer to Table C-1)

in 1980, the volune of world trade in non-conifer sawlogs and
veneer logs totaled approximately 42 million m3. The volume of
exports from the temperate forests in Furope and North Bmerica was
approximately 3 million m3, while that from the world's tropical
rain forests was approximately 38 million m3; comprising 31
million m3 from the Phlllpplnes and other regiens in Asia, 6.5
million m3 from West Afrlca and other regions in Africa, and
100,000 m3 from Latin America. Regarding the regional balance of
trade, countries under the "Other developed" category in the
Tables (mainly Japan) are importing most of this output. The net
volume of imports hit an unprecedented peak of 26 million m3 in
1973, and decreased afterwards to approximately 19 million md in
1980. This tendency towards ‘decline appears to have continued in
1981 and 1982, One point worthy of attention is that North
America had been a net importing region until 1971, but after that
it changed to become a net exporting region, with net exports
increasing to the level of 300,000 m3 in 1980, in spite of the
world recession. The West European countries ‘naturally constitute
an importing region. The net volume of log imports to the region
reached a peakX of 9 million m3 in 1973, and are expacted to be
maintained at a level of 7 million m3 in in the future. With
regard to imports to the Asian countries with centrally planned
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econonies of the Table C-4, the volume of imports of Taiwan are
also included in this category.

- - Asia is largest net exporter of non-conifer logs. After a
record volume of 33 millicn m® was exported in 1973, exports from
- this region decreased to the level of 24 million m3 in 1980.
Exports from Africa reached a peak of 8.5 million m3 in 1973, and
have subsequently remained at around 6 million w3, Although the
volume pf’production in Latin America reached 25 million m3 in
1980, net exports were only 49,000 m3 because of active domestic
consumption and the policy restricting the export of logs, In
1975, 1977 and 1978, Latin America became a net importing region.
Consequently, this region plays a comparatively insignificant role
in international log trade at the moment,

Recently, many developing countries, especially in Southeast
Asia and West Africa, have begun to take measures for promoting
their domestic industry, to effectively utilize the forest resour-
ces they own, and a tendency toward severe restrictions on log
exports and toward local industrialization is appearing. Conse-
gquently; log exports_from these countries are beginihg to he
replaced by processed wood exports, resulting in a change in the
_intérnational hardwood trade. Quantitative changeg in industri-
alization in Indonesia and Malaysia are particularly noticeable,
The wood industry, especially the plywood industry, in Japan,
Republic of Korea, Taiwan, Singapore, etc., which had been relying
on logs from Southeast Asia, is consequently beginning to experi-
ence a significant adverse effect, and the volume of log imports
by Taiwan has drastically decreased.

1.2 Non—Conifer'Saanood {Refer to Table C-2)

In 1980, non-conifer sawnwood tfadé saw a volume of exports
from Agia of 6.3 million m3, the largest share, at approximately
50% of total world exports. Regarding the regionwise balance of
trade, the developed countries are net importers of non-conifer
sawnwood, which is covered by net exports from countries in tropi-
cal Asia and Africa, following the pattern of the log trade. A
notablq'aspect is that the volume of imports by the Near East has
recently been rapidly increasing, reaching ten times the volume of
imports before the first oil crisis. This is thought to be due to
increased demand and consumption of wood in this region following
the increase in income from oil exports. It can be expected that
the volume of exports to the region will continue to increase.

* The total volume of production in Latin Agerica_is.lz million
m3: while net exports amount to only 300,000 m . This is con-=
sidered tec be because the general-purpose sawnwood produced 1s
consumed within the region and only special non-conifer sawnwood
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is exported. The volume of productlon in and exports frop tropi-
cal Asia are 16 million m3 and 4 milllon m3 respéctively, ana the
policy of promoting exports seems. to have borne fruit in Asia, 1y
spite of the fact that the volume of production in Africa has more
than doubled, the net volume of exports has baen maintained at
around 500,000 w3, with marginal fluctuations, over the past 15
vears. This tendency is expected to continue in the Tuture.

1.3 Plywood (Refer to Table C 3)

For trade in plywood, the exports from the Southeast Asian
countries such as Indon931a, Malaysia and the : Phlllpplnes hold the
largest share, at approximately 40% of the world total, as in the
case of logs and sawnwopd. When the volume of exports from Taiwan
and Republic of Korea is included, more than half of the plywood
traded internationally comprises tropical wood produced in South-
east Asia. This situation is more apparent when the regional
balance of trade is studied, in which the increaging volume of
expofts to the world market df_plywbod made &f wood from Southeast
Asia can be seen. The net volumé of imports by the Near Fast has
been rapidly increasing, multiplying to ten times the volume
imported a decade ago, and imports by this region are expected to
show continued growth in the future,

1«4 Wood Chips (Refer to Table C-4)

Most of the wood chips traded internationally, except for a
small volume traded as the raw material for fiber board and par-
ticle board, are usaed as a raw material for pulp. The aquisition
of inexpensive raw materials and technical innovations to enable
rav materials of low grade to be utilized have been important
features of the history of the paper and pulp industry.  For
example, conifer wood was replaced by low quality non-conifer
' wood, bagasse, etc.,, and the European pulp industry began to move
to Canada, where abundant pulp wood: was available. 'Moreover, as
the cost of pulp wood rose, residues wood produced in-the sawing
and manufacturing of plywood, ‘which had preVLOusly been discarded
or burnt, began to be generally utilized as a pulp’ material after
being chlpped. ‘On the West Coast of North ‘America, where sawnwood
and plywaod were being produced, the paper and pulp industry began
to use this chipped wood as the.main raw material. Thusg, an
increasing number of factories do not own on-site facilities for
producing chips from logs, but buy residues wood chips from else-
where to use for pulp, Bs it. permlts smoother handling, transg-
portation and storage, it is advantageous to trade pulp material
in the form of chips instéad of logs.' In cowparison with logs,
chips can be readily handled at low cost without requiring any
special technlque, can also be stored without being damaged
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sxgnlficant]y even by fire, and so offer fewer management
ploblems.

~pPurthermore, chips from residues wood are usually cheaper
thanachips_from logs. Therefore, pulp companies tend to buy resi-
dues wood chips, even when they are of a slightly lower grade.

- .Table C-4 is based on data on the wood chips trade from the
FAQ; Yearbook of Forest Products. Apart from the export of
conifer wood chips from Worth America (mainly the United States)
to FBurope (mainly Sweden and France), Japan can be said to bhe
playing a central role ln the trade of wood chips. Japan imports
wood chips from various regions. The trends of wood chip demand
"in Japan- -have a_major impact on the industry, particularly in
North America, Southeast Asia and Oceania.

For the importation of wood chips into Japan, comparatively

“ gmall chip carriers are used to transport them from Southeast Asia
“because of the short distances involved, while for imports from
‘North America and Oceania larger chip carriers are employed to
~reduce transportatlon costs over these greater distance.

According to the pulp material acqguisition plan of the pulp
lndustry in Japan, the relationship between the guantities of
domestic and ;mported materials used is as follows:

{1,000 m3)
. Logs Chips Total
Total Domestic Imp. Domestic Imp s Domestic Imp-
1981 28,463 1,763 105 14,751 11,844 16,514 11,949
1982 28,700 1,740 80 15,150 11,730 16,890 11,810
Breakdown
1981 100 6.2 0.4 51.8 41.6 58.0 42.0
6.1 0.2 2.

1982 100 40.9 58.9 41.1

Note: These data are based on materials prepared by the Japan
" Paper Association.

The volume of production of paper and paperboard increased in
1982, rising to 103.7% of the level of the previous year, while
the volume of pulp materials collected remained almost unchanged,
the reason for this being that the volume of recycling and utili-
zation of waste paper'increased.

Since the ocean transportation costs of imported chips rose,
domestic gsources for the materials were sought, and the quantity
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of waste paper recycled in Japan rapidly increased with the deve].
opment of waste paper Lecycllng technology.

The volume of Waste'paper;used;and the ratio of récovery of
waste paper in the JépaneSe paper:and pulp industry: are shown
below. There is currently. a tendency toward reducing the volupe
of wood chips imported and toward importing waste paper frmnNorm
America instead, and waste paper is becoming a serious competitor
of wood chips as the transportation costs of the latter rise,

Volume df_used Ratio of{waste_paper  Recovery rate
waste paper -~ . . utilization . _ - of
(1,000 tens) Total Paper Paperbeoard waste paper

1976 6,318 - 38.7% 16.2% 65.7% 41.5%
1977 6,611 39.6 . 16.9 66.9 _ 43.0
1978 6,989 ©39.9  17.9 67.8 4241
1979 7,826 o 41.2 18,5 6941 43.4
1980 7,931 41.5  20.0 70.2 46.2
1981 7,990 44.7  23.5 73.0 47.3

Note: 1} The ratio of waste paper utilization is the volume of
waste paper used as a percentage of the total volume of
fibrous materials used er'manufacturing paper, paper-
board and other related products.

2} Compiled from data prepared by the Japan Paper
Association.-

3} The ratio of recovery of wasté paper in Japan is the
highest in the world.

Featureg of 1nternat10nal transactlons in wood chips are as
follows:

a, Chips of a single type of wood are bulked ‘together for ship-
ping. For example, spruce, fir and pine are treated as being
of the same kind, but among the conifers, Douglas fir, hemlock,
red cedar and yellow cedar are treated separately. Also, the
mixing of non-conifer wood chips is not favored, because it
tends to cause problems when used for producing pulp.

b. Since the transportation cost of low speéific-gravity'chiPSiS
rather high, the FOB price tends to be lower.

In Japan, whlch is the main consuming country, wood pulp pro-
ductlon is not expected to increase in the future, partly because
there is little p0351b111ty of pulp production facilities being
31gn1f1cantly expanded due to environmental problems and the
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aifficulty ‘of securing water supplies, and also partl he
cause th
volume .of waste:paper used will continue to lncrzase.y The do;e3~e

tic production of chips from residues wood, especially from coni-
fer. .residues wood, has been tending to decrease due to a reduction
in the volume ‘of logs imported and an increase in imports of sawn-
wood.. There is~alsc the possibility of an increase in the. voliume
of domestic logs being produced, and so the relationship among the
various pulp. materials is expected to rémain unchanged. for the
present. Since movements in the price of oil strongly affect the
transportation costs of imported chips, it is considered that cost
restrictions on the importation of chips from distant regions will
become more severe.

2. Inter-Regional Trade in Tropical Forest Products

As shown in Table C-5, which has been compiled from data pro-
vided in FAO, EC is importing tropical forest products mainly from
africa, with the remainder coming from Asia. Japan imports tropical
forest products from Southeast Asia, mostly in the form of logs. On
the other hand, the United States imports tropical sawnwood from
Latin America and Asia, and tropical plywood for interior use from
asia. Long distance transportation of tropical fanecy wood, e.qg.,
teakwood,; is possible because the high transportation costs can be
recovered. However, common wood is usually imported from regions
which are as close as possible in order to avoid long-distance
transportation, because the selling price of the wood is too low in
relation to its weight. The reason why the EC is importing sawnwood
and plywood in large gquantities from Southeast Asia rather than logs
is thought to. be that there are limitations on the export capability
of Africa’ and Latin America. Since it seems to he difficult for
Africa to expand ‘its export capacity due to forest resource
problems, it can be said that there is a fairly large possibility
for the volume of exports from Latin America to the United States
and Western Europe to increase., :

1I. Major Exporting and Importing Countries

1. Situation in Major Exporting Countries (Export and Other
Conditions)

The Southeast ‘Asian: region, which exports the largest quantity
of hardwood products (logs, sawnwood, plywood, etc. ) mutually coop-
erate within the framework of ASEAN., Moreover, the forest indus-
tries of Indone31a, Malaysia (Sabah) and Papua New Guinea have
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Table C~5 . Major Trade Flows of Tropical Forest Products, 1oy

o T | {1,000 p3
Tol BC S Japan S usa T
Article| _ Sawn~  Ply~ ... Sawn-  Ply- - Sawn- py,;
From VLogs wood  wood Logs wood . wood Lpgs woiod ,%;
Africa 3,528 406 35 52 .- . 15 <R
Asia & Oceania 767 1,731 584 21,030 288 42 3 259 1,761
Latin America 21 87 2 9 4. - A 281 10
- Total 4,316 2,224 644 21,091 290 42 19’77 1 mn

Source: FAO, Major Trade of

—

'Tropical Logs, Sawnwood and Plywood, 1977

organized SEALPA {South East Asia Lumber Producers. Association) apd

expect to achieve results similar to those of OPEC,

UNCTAD also has plans to undertake various measures, such as
measures for maintaining and reforestation  of tropical woods; R &b
projects, etc., by way of concluding commodity agreements,

1.1 Indonesia

Indonesia,'the'couﬁtry which produces: the largest volume of
wood in:Southeast Asia, announced a -total ban on log exports
beginning from 1985; with the upper limit:of annua) log exports
set at 4.5 million m3 for 1982, 3 million m3 for 1983, 1.5 millien
m3 for 1984 and coming to a complete halt frcm 1985 onwards.

Although the-faCLlltles, capacity and volume of plywamiprm
duction in Indonesia greatly increased from 1980 to 1982, this was
unable to be followed up by sufficient marketlng. The volume of
sales abroad did not increase as rapidly as expected due to the
worldwide recession, and the plywood manufacturers in Indonesia
are said to now be in difficulties., In particular, the export
price to the United States, which had been expected  to become the
main importing country for their products, has dropped, and the
manufacturers are said to have been forced to sell their. plywood
below cost. The: plywood indugtries  in Republic of Korea, Taiwan,
Singapore and other countries which import logs 'as a raw material
from Southeast Asia, and produce plywood for export, now cannot
compete against. the plywood exports from Indonesia: As a matter
of fact the export price of logs is much higher than that of logs
for domestic use, because an export tax; high royalties, etc. have
to be included. In the Republic of Korea, a number of plywood
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-.manufacturers went  bankrupt one after another,
plywood industry was reorganized and some of. the
~disposed of under the guidance of the Government,
~has;:now begen. obliged.to: switch to the. ‘production of
domestlc nge 1nstead of for export,

According, the
facilities were

The industry
plywood for

i To malntaln the export prlce of plyWood Indonesia recently
adopted a. registration:and permit system for exporters, Further-
-moxe, a ¢heck price system has also been established, with an
export tax now belng lev1ed on all logs and sawnwood exported,

_ W1th regard Lc veneer, only the export of kiln dried veneer
ls permltted at present, and there is a strong likelihood that
Indoneésia will place a general ban on exports of veneer in the
near future, in which case Singapore, Republic of Korea, Taiwan
and other countries, which are competing with Indonesia in plywood

production and are also large-scale veneer importers, are expected
to be significantly affected,

1.2 _Malays;a .

_ Penlnsular Malaysxa, together with Singapore, has the most
hlghly developed wood manufacturing industry in Southeast Bsia.
However, logs from the region are already short in supply, and log
exports from the region are banned. Most of the products are
exported to the EC., It is considered that an increase in the
volume of production will be difficult to achieve,

In Sabah State on. the Island of Borneo, most of the tax
revenue of -the State Government comes from royalties on log
exports. However, although the volume of logs exported decreased
by half over the flve years ending in 1982, there is an argqument
that the volume ©of log exports could not be reduced any further
bepauselof.flnan01al reasons. This is partly because it is not
desirablg"to increase the rate of felling in view of sustaining
forest resburces. At present; the State Government has likely to
give the new cutting right only to the Sabah Foundation to
strengthen'its control over félling, and is also probably planning
a rise in the price of logs for export. ‘o cope with the shortage
of tax revenues, the State Government has begun to levy export
taxes on forest pfoddets sdch as sawnweod, plywood and veneers for
the first time, and has also announced a restriction and registra-
tion system for exporters in Sabah commencing from the beginning
of January 1983 tb maintain the log export prices,

I‘urthermorer artiflclal reforestatlon has been commenced in
Sabah, using fast grow1ng tree species, and the State Government
has announced the possibility of the export of pulpwood felled in
the man-made forests-frbm 1985,
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In Sarawak State, which is 'dlso on Borneo Island,  the -trade
in wood is less important from:an economic viewpoint because of
the revenues from oil exports. The state 18 not a formal: mémber
of SEALPA., Although measures are taken to priomote industrializa-
tion in its wood indugtry, the state also has the principle of
exporting logs. Sinde large-scale forest exploitation started ip
Sarawak later than in Sabah and the volume of forest resources is
large, timber exports from Sarawak can be expected to continue for
a long period. Consequently, it 1s considered that Sarawak will
become a major log. exportlng country, and thls i expected to conp-
pensate for the decrease in the volume of ‘log exports after the
ban on log exports comes into effect in Tndonesia. ' Saw mills
started operatlon in Sarawak a comparatlvely long time ago, pro-
ducing sawnwood, mainly "Ramin" {Gonystylus spp.) for Italy.

1.3 The Philippines

Although the Philippines was a major log exporting country,
exporting 8.5 million m> of logs annually until a decade ago, the
annual volume of exports is now less than 1.5 wmillion m3. This is
partly because the'growing stock has decreased due to: excessive
felling, and partly because the Government has taken measures to
restrict log exports and switched to domestic processing. The
volume of exports of processed wood (sawnwood and plywood) has
greatly increased, and the main importing country is the United
States. o

1.4 Papua New Guinea

Althcugh'Papua Wew Guinea is expéctlng to develop its wood
lndustry, the number of tree species ‘Found in this’ country ‘is
‘large because of the forest type,'and the commeré¢ialization and
‘export of lesser known species isg said to be difficult., With the
exception of certaln species, there are no restrlctions on log
exports at present.  However, the volume of log- productlon is
limited because of the limits imposed by the avallablllty of
labor, and is expected to remain at the present level for the time
being. The check’ price system has also been adopted for products
to be exported, as in the case of other countries.

1.5 West and'Central‘Africa

Since the forests in Wegt and Central Afrlca are tropical
rain foxests, the ‘volume' of hardWood loqs produced in the regiomn
is large. ‘The countries in the region maintain close relations
with their former colonizers, malnly France, whlch is a particular
feature of the region and is not generally found in other tropical
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regiong. . Recently, the volume of wood used domestically has been
increasing in these countries due to population growth and econo-
mic'develoment, 'The.Ivory Coast, the Central African Republic,
Cameroon; Liberia and Gabon now permit the export of logs only
when -1inked with the manufacturing and export of processed wood,
under- these countries' policies for the promotion of industriali-
zation; Which. are commonly adopted by resource-holding countries,
and also because the volume of their forest resources is decreas-
ing’due to excessive felling, also a common phenomenon found in
resource-holding countries. Ghana, which had previously been
expOrting_a;significant volume of logs, placed a ban on the export
of the major species. from January 1979.. According to the FAO

. Trade Yearbook, the wvolume of logs exported annually from the
region is approximately 6 willion m3, and is expected to gradually
decrease in the future.

_The tropical rain forests of West and Central Africa are
located deep inland, and the infrastructure for logging is not
well developed. Southeast Asia possesses a gebgraphical_advahtage
in that logs can be readily transported by rafting them down
rivers. ' However, this is not possible in West and Central Africa,
and logs have to be transported for long distances overland from
the_felling site. Since the roads are in poor condition, the use
of large trucks is limited, and in many cases, only high-grade
logs of certain species are extracted due to restraints imposed by

- the cost factor.

. The processing of logs is often carried out with investment
‘made - by the former colonizers, with the products being exported
through the same route back to these countries in Europe. These
exports of wood products compensate for the reduction in log
exports.

2. Situation in Major Importing Countries {(Import Duties and Other
Conditions)

Japan, Republic of Korea and Taiwan import tropical hardwood
lqgs'in lérge quantities, and the volume of imports by these three
countries;amdunts to. -more than half of the total volume of logsg
traded internationally. The West Buropean countries hold the
second~largest share of imports.

_Almost.all of the logs imported by Japan are used as the raw
material for_prééessed wood (70% for plywood and 30% for sawnwood),
which 'is produced and consumed domestically. Only very few commo-
.ditiés are exported. In Japan, the consumption of logs for plywood
production is lérger than in other countries, because plygood for
ccqstruction,_including that for use in concrete panels, is also
being produced from tropical hardwood logs.
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Republic of Korea and Taiwan have a fiourishing'proceQSing
trade, and most of the logs ‘imported are used as raw. materlale Far
export wood products. ' :

‘Among ‘the West: European countries, some’ mainly import logs
(e.g. ~TFrance, Italy and Greece)} and others mainly import £inisheq
products. and semi~f1nlshed products {evqg.the United Klngdom and the
Netherlands),_dependlng on their wood procassing facilities and pro-
duction capacity. - The, attltudes towards timber importation of the
West European countrieg’ appear to be determined by the. overal]
policy . of the EC. Although imports ‘of . sawnwood and. plywood by
Westeln Eulope from Southeast Asia-have become actlve due to a lack
of expansion of the export of logs and’ sawnwood Erom West Africa,
rlslng transportatlon costs are becoming a problem. Retrlgerated
container ships are occasxonally used for the transportation of
Ramin to West Furopean countries to prevent damage from fungi and
staining.  The. West European countries intend to expand their
imports from Southeast Asia, to ‘the extent that this ig v1able con-
slderlng the- transportatlon costs anOlVEdo

_ " The UnltEd States and Canada are the major countries exportlng
conlferous plywood,’ mostly plywood for constructlon use,; ‘and they
aré also major importers of. plywood manufaotured from ‘logs " produced
in Southeast Asia, mostly. "lauan" (Dlpterooarpaceae) plywood. It is
to be noted’ that the price competltlon between this imported plywood
and non—conlferous plywood or the recently developed wood panels
proeducts {wafer board, etec.) produced in North America is becoming
keen. In particular, the préduction cost of wood panels is com-
paratively low due to the fact that adhesives are inexpensive in
Morth Amerlca, creatlng an unfavorable environment for imported
"lauan® plywood,

Generally-Speaking,'countries_without forest-resoufces or wood
processing facilities place little or no restrictions on wood
imports, However, in countries with domestic wood industries, the
products of which have to compete with imported'pfoducts; measures
to protect the domestic industries, e.g., by means of customs
duties, are usually taken to the extent possgible within the free
trade system. 'Althougﬁ most of these countries do not dimpose import
duties on tropical hardWood logs or semi~finished wood products,
they usually impose import duties on finished forest products'
depending on their domestic: 01rcumstancee. :

As for customs’ duties on wood products, the preferential duties
on products imported from developing countries and the preferential
‘allotment of duties by the EC ‘on plywood are well known. Tropical
Products. Information on . Commercial Policy Situation and Trade
~ Flow, {(COM. TD/W/345), published by GATT in November L981 should be
Yeferred to in this regard. ~ This publication provides the details
of the customs duties on tropical wood products in each country
after ‘the Tokyo Round.
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The following is an example of friction generated in the trade
of wood produets. Softwood products are now exported from Canada to
the United Stateés at low prices under subsidies from the Canadian
government,; :which has an adverse effect on the domestic manufac-
gurers-in the United States. The wood products manufacturers group
(U5 coalition*for Falr Canadian. Lumber. Imports) in the United
States.askgd“the Government to impose countervailing duties on the
products imported from Canadq, as -a result of which the U,8. Govern-
ment has'begﬁn to study the problem. Franceé has alse been complain-
ing=§b0ut\the dumping of coniferous plywood by the United States in
Western markets.  There is a possibility that further friction may
be caused in the importing countries by the highly competitive
imported: products. Just as in the case of agriculture, the wood
industry, or basically forestry, is a primary industry important to
a country.. It should be taken into consideration that attitudes
towards and restrictions on timber imports are quite different amonyg
the West European countries depending on the importance of forestry
and the wood industry, which, for example, is low in the United
Kingdom and high in France and the Federal Republic of Germany.

In international trade, another problem is the difference in
standard and'grading of timber in each country. In some cases, both
the importing country and the exporting country consider their own
inspection criteria for grading and their standards to be the best
and endeavor to compel the other side to adopt them. However, in
other cases the exporting country completely accepts the grading and
standards used in the importing country, and prepares its products
accordingly. In the. trade of softwood products used as construction
materials, the regulation for construction in the importing coun-
tries should be taken into consideration. On the other hand, there
seem to be no problems of this kind in the trade of hardwood prod-
ucts, except in some special cases. In the trade of non-conifer
plywood, however, there may be a possibility of chemical damage due
to the glue uséd in plywood. 1In any case, it is necessary to make a
sufficient study of the situation on the other side prioxr to the
commencement of actual trade transactions.

Lastly, China (mainland) is expected to become an important
timber importing country in the future, although it has not to date
been counted as such., The consumption volumes of wood overall and
of sawnwood in China at present are estimated to be approximately 50
million m3 ‘and 13 million m3 respectively, and the per capita con-
sumption of sawnwood is estimated to be about 1/10 of the average
volume of world consumption. Recently, a shortage of timber for
furniture and buildings is becoming serious due to increased con-
sumption, -and the volume of imports of softwood logs from the United
Stétespsand hardwood ‘logs, sawnwood and plywood from Southeast Asia
has been drastically increasing. China is a.huge country with a
population of one billion and should be considered as a market with
high potential for the future.
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3. Recent Trade Aspects of borest Produats

Recent trends in the trade of tropical forest producLs, espeq
cially log, sawnwood -and plywood, hlghllghteﬂ by the effect of bhoth
the world-wide business recesgsion and policies for-the control of
loy exports as well as the promotion of procegsed: wood exports will
be deucrlbed below on the basis of ‘the situation in Indonesia and
" Malaysia (the states of Sabah and SardWak)

a. Indonesia

‘Inddnesia was the largest timber exporter in Southeast Asia in
the 1970s, mainly in terms of  log exports. Restrictions on log
exports since 1980, however, have resulted in the.decrease: in ‘log
exports and the increase in sawnwood and -plywood: exports’ {Sce Table
C-6}), :

Pable C-6. . Indonesian Export Trend of Logs,
Sawntlmber & Plywood

" (1,000 m3)
Year Laogs Sawntimbar _Plywood
1970 7,800 56. o
1971 10,760 . 80 S -
1972 13,590 132 -
1973 ° 19,433 33g 1.5
1974 18,083 354 _ -
1975 13,921 410 _ 2
1976 18,521 644 .10
1977 18,634 " 594 15
1978 18,904 724 ' 68
1979 . 18,106 1,270 140
1980 - 12,800 1,130 282
1981 6,000 1,206 765

Source: Indonesia Wood Panel Assoclation, Directory
of the Plywopod Industry in Indonesia 1983

Recent Indone31an sawnwood exports have not been affected by
the global recession, nor have they increased as had- been expected.
Two interesting aspects in the destination of sawnwood - exports are:
a. the export of mixed grade sawnwood to Middle East: countries. and
b. the attempt to export Red Meranti and low-grade White Meranti for
agriculture and construction material to China via Hong Kong.
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The_IndonesiaQ'Government attaches the most importance to ply-
wood among its exports of forest products. The domestic plywood
industry -achieved a production increase from 9,000 m3 in 1973 to
2.359;mixliqn'm3 in 1982, and an increase in exports from 1,500 m3
in-1973 to 1.232 million m3 in 1982, There Wwere 60 plywood mills as
of 1982, with 48 under constructicn and 31 building applications
being considzred.

Traditional plywood producing countries such as Japan, the
RepubliCjoﬁ‘Korea and Taiwan are losing the advantage they once
held< As a result of Indonesia's restricting log exports these
three countries have had difficulty in obtaining material which has
led, noticeably, to the closure of mills, even though all three have
begun- to import log from Sabah, Sarawak and Papua New Guinea. On
the other hand, the price of Indonesian plywood is fundamentally
competitive in overseas markets. Moreover, Indonesian plywood
exports have increased in recent years, and exports to China, where
there 1is great potential demand for plywood, are expected to
increase.

Indonesian plywood eéxports amounted to 1.1 million m3, or
U8$250 million in 1982, the main importers being the West European
countries, the United States, Japan and the Middle East countries.
The annual demand for plywood in West Buropean countries was about
600,000 m3, of which approximately 70,000 m3 was met by Indonesian
plywood. ‘The annual demand for plywood in the United States was
about 3 million m3, of which 1 million m3 was met by imported
plywood, with 30% conming from Indonesia.

Recent trends in overseas markets, however, are not necessarily
encouraging for the Indonesian plywood industry. It is predicted
that Indonesian plywood exports in 1983 will decrease overall by
more than 20% compared with last vear.

The FOB price of Indonesian plywood (3.6 mm) exported to the
United States is expected to fall from US$260-270 per m? to US$230-
240 per m3.,  Plywood exported to the Middle East is low-grade, and
is expected to be US$190-220 per mS.

b. Malaysia (Sabah and Sarawak)

Malaysia exports.timber only from the states of Sabah and
Sarawak .

. Main importers of log from these states are Japan, the Republic
of Korea and Taiwan; those of sawnwood are Singapore, Thailand, the
Middle East countries, Japan and Western European countries; ?“d
those of plywood are West European and the Middle East countries.
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Main importers of veneer are. the same as those of log; ises, Japap,
the Republlc of Xorea and Taiwah. :

of timbers

Sabah State reduced log expoxta in order to. sustaln the vielq

Tt aimed to-halve the 1977 total of 12:336 million 3

and, although in 1980 the figure for exports stocd at 8.234 milligy

m3, they have tended.to rise since 1981,

This is presumably becanse

Indonesian restrictions on its log exports led to lncreases in the
export of Sabah logs to Japan and others desplte the global reces-

siona.

m3.

has recently been stagnant.

The impact Was -remarkable in Sarawak, whose exports in 1981
were 6.923 mllllon m3, almost double the 1977 level of 3.481 million

The export price of log, mainly Dipterocarpsvin-Southeast Asia,

- For this reason, SEALPA.{South Fast

Asian Lumber Producers Association) inténds te form a price cartel
in order to maintain and raise the export price of log, although

agreement has not yet been reached.

members of SEALPA.

Producers in Sarawak are not

China is keenly interested in log imports from Sarawak.'

Although total purchases in 1981 showed a decrease owing  to Chinese
domestic economic affairs, there .is great potential demand for tro-
pical timber in China, and the future Chinese market is drawing
attention from not only Sabah and Sarawak, but also Indonesia and

Papua New Guinea.

Log exports from Sabah and Sarawak are shown in.Tables C-7 and
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c-8.
Table C-7 Sabah Log Exports-——-Voiume by Major Markets
o (1,000 n3, %)
. Korea ‘oo Hong ..

Y J ! o by

ear apaﬂ Rep. of Taiwan Kong cher otal
1970 4,097 (66) 1,357.(22) 320 ('5) 271 ( 4) 121 (2) 6,165 {100
1971 4,274 (65) 1,476 (22) 270 ( 4) 439 (:-7) 108 (2) 6,567 (100)
1972 5,145 (67) 1,252 (16) 450 ( 6} 747 (10) 125 -(2) 7,719 (100)
1973 7,092 (70) 1,573 {16) 621 ( 6) 626:( 6) 232 {(2) 10,144 (100)
1874 7,490 {77} 1,418 (19) 477 ( 5y 233 ( 2) 115 (1) 9,733 (100)
1975 6,206 (69) 1,679 (19) 704 ( 8) . 212 (2) 191 (2) 8,991 (100)
1976 8,918 {74} 1,756 {15) 962 ( 8) 191 ( 2) 234 (2) 12,062 (100]
1977 9,314 (75) 1,460 (12) 1,174 (10} 273 ( 2) 117 (1) 12,338 (i00)
1978 9,627 (78) 966 ('8) 1,386 (11} 225 ( 2) 160 (1) 12,364 (100
1979 8,074 (83) 852 ( 9) 648 ( 7) 120 ( 1) 87 (1) 9,781 (100
1980 6,475 (79) . 913 (11) 660 ( 8) 95 ( 1) . 91 (1) ‘8,234 {100}
1981 5,827 (67) © 1,795 (2%) 819 ( 9) 102 ( 1) 155 (2) 8,698 {100)
Source: Statistic Department, Sabah



Table C-8 Export of Logs from Sawarak by Port of Clearance,

1980 & 1981
Port of 1980 1981

Clealance m> M51, 000 m3 M$1,000
Kuching . 376,737 39,757 374,002 34,069
Sematan L - _ - -
Sibu - - 46,324 3,986 86,625 5,947
Tanjong Mani 1,420,662 160,481 1,606,436 188,536
Miri . 2,601,630 327,191 2,376,278 275,739
Bintulu 1,935,053 235,284 2,156,773 259,478
Limbang B 129,616 22,592 140,822 24,182
Lawas o 1,803 353 483 54
Kuala Lawas 162,375 24,407 144,835 19,553
Sundar 21,165 2,447 36,921 4,807

Total 6,695,365 816,498 6,923,175 812,357

Source: Forest Deparment, Forestry Statistics, 1981

Turning to sawnwood, the sawmill industry is the core of wood
processing industry in Sabah and Sarawak. Although low compared to
its log exports, Sabah's sawnwoogd exports have increased since 1978,
régistering 283,000 w3 in 1981, The country of destination has
shifted from the United States to Japan, and exports to West
European countries via Singapore are increasing.

There is strong export potential to the Middle East countries.
Sarawak's sawnwood exports, which amounted to 163,000 m3 in 1981,
are, like the Sabah case, low compared with its log exports {about
10% of the value of log exports). Sarawak's sawnwood exports
decreased in 1981 by 6% in amount and 20% in value compared with the
prev1ous_year. Among the importers, more than 80% are West European
countries (especially the Federal Republic of Germany), and almost
all the tree species are Ramin (Gonystylus spp.). Sawnwood exports
to Japan accounts for less than 10% of total exports. The price of
Sarawak's sawnwood like that of log has fallen since 1979.

Finally, in regards to the plywood and veneer industry, there
are six mills in Sabah but only three in Sarawak. Sabah's plywood
exports amounted to 4.481 million m2 (equivalent to 22,000 m3 in
volume of 5 mm plywood) in 1980, but decreased in the following year.
Veneer exports stood at 142189 million m? (in area, not volume of
wood). Main importers of the plywood are Japan (for concrete‘
_panélé},'ﬁong Kong ‘and the West Furopean countries, while it is also
transported to Sarawak and mainland Malaysia. Main importers of
venger are Japan, Taiwan, Hong Kong and Singapore., Sarawak's annual
plywood exports, which are much less than those of Sabah, are 8,000-
14,000 m3., 1In Sarawak, as well, exports decreased in 1981,
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III. International Transactions

1. Market: Strudture

The structure of the timber market and the method of aistribu-
tion differs accordlng to the. countly or reglon,'and also depends;m
the tree specles or timber spe01f1cat10ns 1nvolved. \

In this subsactlon, the structure of the timber market in the
United States; Europe, Southeast hsia and Japan is descrxbed.
Although the distribution flow of sawnwood and plyWOod in the Uniteq
States sllghtly varies accordlng to the reglon, the general pattern
is shown in Fig. C T : :

In the prihcipal flow route, the-prdduéts prebared by the manu-
facturers are forwarded to wholesalers, and then sold to builders
directly or through retailers.

In this tlmber dlstrlbutlon route, the wholesalers play a com-
paratively important role. Manufacturer-owned wholesalers, indepen-
dent wholesalers and commission salesmen are the major types of
wholesalers in the United States.

Among'thesé three types, manufacturer-owned wholesalers and
independent wholesalers are more important.

Wholesalers generally buy the products in the factory, 2% below
the list-price, aﬁd.Sell them to retailers at the listprice.

Retailers handle slightly more than 60% of the total volume of
wood products dlstrlbutpd.

The timber'distribution flow in Burope also differs according
to the region. Generally speaking, however, local markets have
developed 1ndependent1yg DlStIIDULlon in an individual market is
said to be very simple. Logs are sent from forest owners to saw-
mills, and after heing processed in accordance ‘with the reguirenments
of the consumers in the local market, are directly sold to the
Consumers., '

The system of timber distribution in the countries of Southeast
Asia is similar to that in the European countries. The national or
local government gives a logging concession to certain processors,
who produce and process the materials and sell the products to
domestic and overseas dealers. . These processors usually carry out
only the procéssing, although some larger processors also. act as
shlppers and export the products.
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Fig, C-1 Flow Chart of Major Distribution Routes of Sawnwood
and Plywood for General Use
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Note : The dotted lines indicate less significant routes.

Source: Compiled from Rinfret Boston Associates Inc., Prices and
Production, 1971-1973, p.22. Only major flows are shown here.
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_ The: situation in Japan is very complicated.  'The wood distriby.
tion flow structure in Japan largely differs with the region ang
also according to the type of timber; i.e., whether it is domnest].
cally produced timber or imported timber., The general flow strue-
ture is shown in Flg. C-2,- ' S

There are both private forests and national forests in Japan,
with the former accountlng for approximately 70% and the latter 0%
of the total forest-area of 25 wmillion ha. "Most of the domestically
produced wood is sold by the forest owners to loggers, who then for.
ward it to sawnwood or plywood manufacturers, here;nafter.xeferled
to as processors. The larger portion of the domestically produced
wood goes to sawnwood manufacturers in the form of logs, directly or
through log auction markets. .

The proceséors manufacture sawnwood or plywood from logs and
sell it to various types of wholesalsrs such as wholesalers (Lradnm
by mutual transactions), in wood auction markets {wholesale markets
in which wood is sold by auctien) or in wood selling centers {orga-

nizations of credit wholesalers). Then, the products are usually
distributed by the wholesalers to carpenters or building contractors
via retailers. 1In some cases, however, when the quantity is large
they may be sold to the carpenters or building contractors directly,

As for the dlstrlbutlon routes of lmported wood, major Japanese
trading companies import logs from shippers in log producing. coun-
tries and sell them to processors via wholeqalers_of imported
timber, who are wholesalers trading in imported woods by mutual
transaction. The distribution of timber products after processing
is wirtually the same as for, tlmber products made of domestic logs,

Imported timber products are sold by trading companies to who-
lesalers of each type of product, either dlrectly or through
imported-wood wholesalers., .

The general situation of the timber markets in the major coun-
tries and regions has been outlined above, without specifying
whether the wood is coniferous or non-coniferous. It can be said,
however, that the distinctiveness in the distribution of non-
coniferous wood is much more marked.

Consequently, concrete and detailed information on the market
situation is required when selling non-coniferous wood,
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Pig. C-2 Flow Chart of General Structure
of Timber Distribution in Japan
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2., Organization of Trade

2.1 United Kingdom

In the United Klngdom,_the following two national Organl?a~
tions exist: The Timber Trade Federation (TTF) and the National
Hardwood Importer s Section; of which -the latter i ‘only for harg-
wood -déalers, The market structure for timber imported into the
United Kingdom is generally as follows: shlppers or manufacturerg
in timber producing countries -—> import agent —> importer -
consumer., At present, 37 hardwood import agents and 125 hardwood
importers are registered with TTF.

Importers usually own stock. yards, hardwood machining and
kiln drying facilities, and handling facilities and equlpment.
Some -importers have stock yards throughout the country and
endeavor to prOVld@ bebtter services to small consumers in order to
succeed over other competing lmporters. Recently, with the impro-
vement and development of communications and transportation, the
dealers in timber producing qountrles have been making efforts to
increase the volume of exports, ‘and in many cases, major importers
are now able to buy timber directly from dealers in timber produc-
ing countries without requiring the services of import agents.

2.2 West Europeén Countries

In Western Europe, there is an organization known as the
Union of Tropical Timber Trade in the EC (UCBT), and also an
importers' organization known as the European Association of
Importers of Tropical Timber. ~Similarly to the case in the United
Kingdom, the market stiructure of timber imports is as follows:
import agent — importer —» consumer. The import agents in
Western Europe overall play a less significant role than those in
the United Kingdom, with some acting merely as intermediaries. In
the 1970s, when the market was brisk, consumers frequently con-
cluded import contracts with shippers. Due to the recent reces-
sion, however, importers are now recovering their original role of
acting as stock keepers and financiers.

v

2.3 Morth Apmerica

In the United States, the International Hardwood Products
Association was established in 1956 by a small numbexr of hardwood
and plywood importers to cope with the lobbying of the Hardwood
and Plywood Manufacturers' Association_for a levy on imported
plywood, Later, the Association expanded Wwhen dealers of general
hardwood products such as sawnwood, plywood, doorskins, hardboard
and veneer joined.
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Sincejboth'Fhe_United States and Canada are net timber .
exporting countries, the governments of these two countries have
been making efforts for .the promotion of exports of their timber
and are gubsidizing exhibitions held all over the world for publ£~
city purposes. . 1In Canada, there are large export companies, most
of ‘whigch have:been-gstablished by the major manufacturers, dealing
in general timber products. fThese companies conduct trading acti-

vities with. the aim of expanding exports, and maintain stock yards
throughout the world.

2.4 Japan

- In Japan, there is.a large market for timber imported from
all over the world. T%e_Japan Lumber Importers' Association has a
membership of more than 300 importers, including the large trading
companies. ~Generally speaking, imported timber is distributed by
importers via wholesalers to retailers. As in other countries,
however,,there_qrexvariations; for example, non-conifer sawnwood
is imported directly by wholesalers, and logs for plywood are
imported directly by manufacturers. It should be noted that the

volume of timber imported by world-renowned trading companies has
been decreasing recently,

IV. Marine Transportation

In general, it is more advantageous to transport forest products
by watexr than by land for international or even domestic trade. In
particular, long-distance transportation is preferably conducted via
waterwa?s or ‘the oceahs. :In marine transportation, however, there are
somne difficulties.éharacteristic'to the conveyance of forest products.
For example, products with a low degree of processing such as logs and
hewn lumber are difficult to handle because they are very bulky with a
large void volume. Moreover, in the marine transportation of proces-
sed wood such as sawnwood or plywood, there is the possibility of
deterioration in grade due to damage by rot, staining or meld. On the
other hand, the cost of preventing this damage cannot be borne by
other than the highly-priced products., Wood chips are comparatively
easy to handle, but the void volume is large and the recovery rate is
low,

:Mariné'tranSpbrﬁation systems to cope with these problems, and
technical developments involved, as discussed in the report by
UNCTADgij_élthough a little out of date, will be described below.

i) UNCTAB,HLevel and_Structune of Freight Rates - The Maritime
Pransportation of Tropical Timber Report, 1970
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1.

Marine Transportation Systems

1.1 Transportation from West Africa to Western Europe

Tropical hardwood timber produced in Africa is exported fron
West Africa to the West Buropean countries . mainly in the form of
logs for plywood, on log carcier ships of the regularly scheduled
liner services, "~ In the Ivory Coast, Gdbon and the Congo, therelS
a state tradlng organization known as CABE {Cooperative Africaine
des Bois Equatoriaux), and the above three countries account for
70% of West African log exports. - In 1967, the volume of log cargy
Shlpped from the port of Abidjan in the Ivory Coast was 1.088 mi}-
lion tons, with the number of voyages made amounting to 615. Con-
sequently, the average log cargo per sailing was 1,750 tons, In
Gabon'and the Congo, logs are loaded at p01ts or at anchorages,am
loading is made up at two or three ports or anchorages. Thelumbm
of voyages was 539 in 1967 with logs,- sawnwood or: plywood shipped
from the port of Takoradi in Ghana, and the average cargo per one
sailing was 1,010 tons, comprising 734 tons of logs 260 tons of
sawnwood and. 16 tons of plywood. Logs produced in West Africa are
mostly unloadad in the United Kingdom,: France, “the Netherland%,
Belgium or the Federal Republic of Germany. The major ports for
unloading are Léndon, Liverpool and Glasgow in the United Kingdonm,
Le Harvre, Bordeaux, La Pallice and La Rochelle in France,
Amsterdam and Rotterdam in the Netherlands, Antwerp in Belgium, and
Hamburg and Bremen in the Federal Republic of Germany. Of the 3726
voyages made by log carrier ships from the Ivory Coast, Gabon and
the Congo to Western Europe in 1966, 21 voyages were with deck-
loaded cargo, while most of the remaining 305 voyages were with
below-deck cargo. The majority of the ships were large vessels
with a bale space of more than 300,000 cubic feet, The largest
ship used in 1967 was a newlyulntroduced log carrier with a bale
capacity of more than 800,000 cubic feet, equipped with large
hatches and heavy-duty booms. The smallest ship used in 1967 was a
log carrier with a hale space of 110,000 cubic feet. . The hale
cap301ty of shlps from the Ivory Coast was generally very large,
and ‘the most of the ships loading at the part of Abidjan had a hale
capacity of around 500,000 cubi¢ feet, On the other hand, most of
the shlps loading at ports in Gabon and the Congo had a bale space
of around 400,000 cubic feet.!) The reason for this is that the

Port of Abidjan is large and it is equipped with advanced port

facilities. Those tropical logs which float are usually trans-
ported in the form of rafts from the production area to the nearest

" loading point, and are then loaded on ocean-going vessels, Conse-

quently, the scale of Shlps loadlng at ports with poor facilities
is necessarily small, due to limits on capacity. Since the cruis-
ing distance of such small ships is short, these ships usually
unload at ports in France which are the nearest to West Africa.

DU

1} Journal de la Marine Marchande, and from Reports of CABE
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~ Regarding the log traffic from the Port of Abidjan to Western
Furope, - the .loading capacity per voyage to the United Kingdom is
smaller-than the average for exports to Westarn Europe overall,
while the:loading capacity per voyage for western Medi terranean
trade is :greater than the average. The volume of log imports from
Wwest Africa by unloading port is as follows: 609,000 tons, the
largest figure unloaded at the ports of the Federal Republic of
Germany; West Furopean countries in 1966, mainly from the Ivory
Coast, the Congo and Gabon; 328,000 tons, the second largest
figure; to the Port of Reotterdam from the Ivory Coast and Nigeria;
and 180,000 tons to the Port of Genoa, mainly from the Ivory
Coast. .. The volume of exports of logs produced in West Africa can
be summarized ‘as follows: approximately 1,040,000 tons, the
highest in 1966, from the Port of Abidjan on the Ivory Coast;
followed hy approximately 440,000 tons from Port Gentil in Gabon;
310,000 tons,  the third-largest volume shipped, from the Port of
Sapele, Nigeria; 300,000 tons, in fourth place, from Takoradi Port
in Ghana; and fifthly, 270,000 tons from the Port of Pointe Noire
in the Congo. The export capacity of these countries is closely
related to the level of equipment and facilities at ports as well
ag the log production capacity.

Seven principal tropical hardwood producing countries and six
major importing countries participate in the log trade from West
Africa to Western Europe. The. number of exporting ports in Africa
is approximately 20, while the number of importing ports in
. Western Burope stands at approximately 10. Although log carrier
ships are mainly used, converted mineral carriers have gome into
use since 1967.

"The shortest nautical distance from West Africa to Western
Furope "is 3,300 miles from Abidjan on the Ivory Coast to La
Pallice in France, and the longest is 5,100 miles from Matadi in
the Congo to Hamburg in the Federal Repulic of Germany. BAs a com-
parison, -the ‘former distance is 65% of the latter, and the differ-
ence in the direct round-trip sailing distance amounts to 3,600
miles, resulting in a significant difference in the marine trans-
portation cost.

"The log and lumber trade from West Africa to Western Europe
is characterized by a muliiplicity of small firms both at the pro-
ducing and consuming ends. This market structure originated when
the West African countries were formerly the colonial territories
of Western Europe, and special production-consumption chains still
remain in the marine transportation system.

1.2 Transportation from Southeast Asia

The world's three largest exporters of tropical hardwood are
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the Philippines, Malaysia and Indonesia.. In 1980, approximately
73% of total world exports of tropical hardwood were from these
three countries. -If- terms of volume, this share stood at 23,5
million m3.in 1968; and incredsed to ‘approxinmately 30.7 million 3
in 1980, Thus, Southeast Asia is an important region .in the
world's tropical log trade. . In: the~ 19609, approximate]y 90% of
Southeast Asian tropical tlmber exports ‘were in the form of logs,
The principal log producing areas Were West Malaysia (Sabah and
Sarawak) and the Philippines (Mindanao Island).  The logs from
West Malaysia were exported to. Slngapore overland, and. then reex-
ported. from Slngapore.- The principal movement by sea was of
“exports from Mindanao Island or Sabah/Sarawak to WJapan.. The sea
distance from Mindanao to Tokyo is approximately 2,000 nautical
miles, while thé distance from Sabah/Sarawak to Japan is'a little
under 2, 500 nautical mxles, varylng according to the loading point,
The major consuming countries besides Japan are the Republic of
Korea and Taiwan, with the distances' from the log source being
approxlmately 2,000 and 1,000 nadtical miles reqpectlvely. in the
consuming countrles, the logs are unloaded and placed in the water
for storage in log ponds until ready for-use. The period from
felling until use is usually more than:='6 .months, and -the- logs are
stored in log ponds for most of this time. Indonesia has also
been a dominant source of supply since 19654 From the 1970s, the
volume of production in the Philippines drastically dropped, and
most of the ships used in the trade between Southeast Asia and
Japan, Republlc of Korea or Taiwan were replaced with special-
purpose log carriers by the end of 1968, The average displacement
.of these carrvers in 1968 was 5,000 to 6,000 deadwelght tons (DWT}.
In the case of imports to Japan, these 89601a11y built log car-
riers are- direcﬁly'chartered_by trading companies and sometimes by
plywood industries. They usually call at one or two loading ports
and also at one or two unloading ports. These carriers have a
51ngle deck” and two large hatches thh four booms for log handling.
It takes only 25 days for the round voyade between Sabah and Japan
by a new log ship built in 1967.. The factors enabling concentra-
ted log exports to be carried out by Southeast Asia are az follows:

a. A gedgraphically concentrated, relatively homogeneous raw mate-
rial supply could be depended upon. There is a large volume of
dipterocarpaceae’ stock in Southeast Asia.

b. The volume of productlon 1ncreased due to the 1ntroduction of
mass production systems.

c. A large center of concentrated demand, consisting.of Singapore,
Japan, Republlc of Korea and Taiwan, was located geographically

close to the production areas.

d, The matket structure was capable of dealing in large~volume
contracts.. :
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Both the shippers and the consignees tried to realize econo-
mically efficient log transportation methods for the above reasons,
and log carrier ships of high loading efficiency were developed
resulting in reductions in loading and sailing time. Moreover,
the cargo capacity per voyage was increased due to the large size
of the ships.

In an examination of tropical hardwood timber transportation

. from SOqtheast-Asia,.the plywood trade cannot be neglected, The
plywood industry first developed in the Philippines and Japan, and
later in Taiwan and the Republic of Korea. Plywood is relatively
perishable and:.may be extensively damaged-in. transit if not
handled carefullyal'Therefore; the trade in plywood tends to be
carried out:directly between the supplier factories and the dis-
tributing organizations in the consuming areas. As a result, ship
space 1s nok usunally chartered because the volume per transaction

~is small. -Under these conditions, plywood is treated as general
cargo at ocean freight conference rates. 1In case of the Philip-
pines,. "the Philippines Lumber Producers' Association" was
established in 1967, and is a member of the Philippine-North
America Conference of Ocean Freight,

2. Problems with Marine Transportation Sygtem and Future
Innovations

There is a worldwide tendency in which the production areas of
tropical logs are moving further and further inland from the sea-
coast. As a result; the extraction cost is increasingly high
because the cost of improving the infrastructure, including rocads,
is rising. As the transportation distance from the production areas
to the loading ports lengthens, the truck transportation cost or the
rafting cost -also increases. Consequently, the only way to reduce
the log price in the importing countries (i.e., the CIF price} and
to compete in the international timber market would appear to be the
rationalization of the marine transportation system. As concrete
measures, the following can be possibly adopted:

a. Imérovement of port facilities and expansibh of log ponds at
loading ports.

b. Reduction of time and improvement of efficiency in loading/
unleading ‘by adoption of modern power-operated boom-gear systems
which can be used on both sides of the ships without any rigging
change.

¢+ Reduction in the log transportation cost per unit volume, usin
larger ships with a capacity of more than 200,000 cubic feet in

volume or 5,000 tonsg in weight.
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d. Stabilization of and reduction in marine transportation Cost,by
determining the frelght conference rates between axportlng and
1mport1ng countries. -

e, A hiqher operating ratio leading to the better utillzation of
* ships, by using ships of high qrusing speed to reduce the tipe
taken per voyage between loading and unloading ports.

£, Improvement in port fac111tles and expan51on of log ponds at
' unloadlng ports. , :

Since logs show a greater deterioration in grading as the
period from felling to use becomes longer, it is important to
rationalize the marine transportation system and reduce thé trans-
‘portation time to maintain the grades of the logs. ‘At the Port of
Tokyo, logs are off-loaded by ships' tackle directly into the water
alongside the ship, and are made into rafts for floating 'to munici-
pal log ponds for storage. 'In'Sbme cases, however,; logs have to be
left unattended in the neighborhood of .log ponds due to a lack of
sufficient log pond capacity; resulting in detericoration in the
grade of the logs. In Sabah, 1,500 to 2,000 tons of logs can now he
loaded on to large new ships within a single 13-hour day of work,
This means that the loading of a 4,000 toh ship can be completed in
24 hours, Consequently, the ship can make 23 round voyages in 19
months, taking 25 days per round voyage. :When two or four ships of
this kind are used, a biweekly or weekly service, respectively, is
possible, and the transportation cost can be reduced owing to con-
centrated largenscale aperatjon.

The follow1ng aspects of marine transportatlon of troplcal
non-conlferous plywood should be noted: :

a, In the cohventidnal marine_transpdrtatiOniof-plywdod as general
cargo by mixed loading with other commodities on liners operating
under canference terms, plywood is easily damaged and the quality
deterlorates.

b. To cope with this problem, standard unitization may be further
employed in trangsporting plywood; e.q. palletization, packaging
ox. containerization. ‘This cannot be effected unless trade is
carried out on a large scale, because it is practicable only for
the mass handllng of plywood in a scheduled service.

c..The transportation cost may be reduced by making freight con- -

©  ference agreements within certain areas, or agreements for mass
trangportation by non-conference l;ners, as is done in the case
of transportinq logs.

in particular,-it is expected that containerization of the
transportation of plywood will spread further in the future. Con-
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tainer trangportation is suitable for plywood,  because the capacity
of the standard 8 ft x 8 £t x 20 ft or 8 ft x g ft x 40 £t con-
tainers is 27 metric tons (1,100 cubic feet) and 60 metric tons
respectively, with:a maximum weight capacity of 20 DWT and 30 DWT
respectively. Damage caused by external shocks is small, and the
degree of deterioration in grade is low in this form of transpor-
tation. However, fully containerized ships are now Plying only the
major routes, Large~scale containerization cannot be expected for
the transportation of plywood, unless feeder services from the ports
in:Africa and Southeast Asia begin,

3. Marine Transportation Systems and Distances

The competitiveness of tropical hardwood timber for exporkt
depends on the FOB price in the exporting countries, the ocean
freight rates; the grade of the timber, the preferences in consuming
(importing) countries, etc, In the competitiveness of CIF price in
the importing countries, however, the transportation distance From
the exporting country to the importing country becomes an important
factor. For the trade conducted between West Africa and Western
Europe, the rdundfvoyage distance between Abidjan and Hamburg is
B,OOO_miles,_aﬁd_the transportation cost for 1 ton of cargo is
approgximately US$10.00. The round-voyage distance between Abidjan
and La Pollice is 6,700 miles and the break-even freight rate lies
between US$8,62 .and US$9.32. As the transportation distance
lengthgné;-ﬁhe time required for a round voyage increases and the
transportation cost per unit weight rises, so that large-scale ships
with large capacity should be used to improve competitiveness.
Although large ships (40,000 DWT) may call at ports with adequate
facilities, such as the Port of Takoradi and the Port of Abidjan,
without encountering difficulties regarding the depth of water
available, they cannot call at ports with poor facilities, and this
appears to constitute a bottleneck in marine transportation between
West Africa and Western Europe. There is no serious problem in
distance in marine transportation between Southeast Asia and Japan
because the distance involved is short. Even so, one factor limits
the overall marine-transportation system, which is that ships larger
than 25,000 tons cannot call at some ports in major timber producing
countries and regions such as Indonesia, the Philippines, Sabah,
Sarawak, etc,, which have poor port facilities.
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V. Ocean Freight

1, Ocean Freight for West African Tropical Timber

Tel Ocean Frelght for West African Logs to- the Port of Hamburq

The rates of the West Afrlcan Llnes Conference (known as the
Walcon Conference) were ugsed as the ocean freight rates for logs
from West African range ports, extending from the Port of Matadi
and the Port of Abidjan, to the Port of Hamburg. - The rates have
changed over the years, as follows: US$22.40 per meétric ton in
1955, US$18.76 in 1960, US$25.03 in 1965 and US$27.60 in 1968,
The tree specxes handled 1nclude the obeche; ayous, wawa and
samba. :

1.2 Ocean Freight for West African Logs to Atlantic and Gulf
Ports in the United States and Canadian Atlantic Ports

The ocean freight rate for West African logs such 'as waho-
gany, but excluding ebony, to Atlantic and Gulf- ports in the
United Stateés and the Canadian Atlantic ports ‘was Us$29.75 in
1857, US$26.00 in 1960, US$28.4 50 in 1965 and US$32,75 in 1968,
show1ng a slight increase per 1ong ton. The average of the CIF
prices of West african logs in Western Europe in 1955,' 1960 and
1965 was US$80.00 per ton, with the ocean freight accounting for
approximately 30% of the CIF price.

2., Ocean Freight of Southeast Asian Logs

An import freight convention was -agreed-upon by the Philippines
as a log producing country and Japan ag a log importing. country in
1962, The State of Sabah, Malaysia joired the convention in January
1965. The convention developed into the Import Freight Convention
Agreement of South Sea Logs, ') which is stil) in effect, when the
State of Sarawak, Malaysia and 'New Britain joined in July 1973. The
movements in the ocean freight rates determined under this Agrecment
for each country are shown below:

1} Import Freight Conventlon of qouth Sea Logs hetween Japan and
Southeast Asia
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2.1 ‘The Philippines

1962 US$19|75 pear 1,000 EMF (Board Measured Feet)
1963 US$19.00 S

1964 - US$19.65 "

1965 Uss 6.75 per cubic meter
1966 Uss 7.00 "

1967 USS ~7.20 "

1970 UsSs . 7.45 "

1975  US8$12.80 "

1977 US$16450 "

1979 US$22,40 "

1981 US$25.60 "

2.2 State of Sabah, Malaysia

1965 US$20.00 per 1,000 BMF
1966 US$20.50 n
1967 US$21.00 u
1968 Us$21.00 n
\ 1969 US$21.00 g
1970 US$21.00 "
1975 US$36.88 “
1980 US$73.25 "

2.3 Indonesia

1973 U8512.00 per cubic meter
1975 Us514.80 n
1977  U8$18.50 "
1979 US$24.90 "
1981 Uss28.10 "

2.4 State of Sarawak, Malaysia

1973 US$34.50  per 1,000 BMF
1975 UsS$43.04 "
1977 Us$49,10 "
1979 US$69.65 "
1981 US3$70.45 "
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2.5 New Britain

1973
1975
1977
1979
1981

US$37.00
US$45.68
US$19.00

0U5827.40 -

US$30.60

per 1,000 super feet 1)

per cubic meter -

o

L}

1) 1 super foot = 1.273 BMF
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p, PRICE TRENDS

I. Trends in International Prices

Details of the trends in the international prices of forest prod-
ucts are found in FAO Forest Paper No, 23, Forest Products Prices
(1961 to 1980). According to this report, the prices of all kinds of
tropical forest products show a similar trend. These prices were
steady till the first oil c¢risis in 1973, after which they rose
sharply, dropped during the recession in 1975, and again started to
rigse in 1976. = Although the FAO price data are not available after
1980 when the worldwide recession started, it can be conjectured from
the trend of timber prices in Japan that the international pPrices have
generally droppeds

The changes in the export prices of tropical logs, sawnwood and
plywood given in the above-mentioned FAQ report are summarized in
Pable D-1.

i, Non-Conifer Sawlogs and Veneer Logs {Refer to Table D-1)

On an average, the export prices of logs produced in Africa are
higher than those of Asian logs due to differences in grade, trans-
portation cost, ‘etc. In Table D-1, & tendency can be seen for
African logs to be replaced with the Asian product, partly because
it is difficult to increase the production volume of African logs
and partly because of the difficulty in reducing the prices of logs
-of lower grades.

2. Non-Conifer Sawnwood (Refer to Table D-1)

The trends in the prices of non-conifer sawnwood and plywood
are similar to those in the prices of non-conifer logs. It should
be noted that the CIF price in the United Kingdom of "Keruing" sawn-

wood produced in Southeast Asia and the export price of plywood pro-
duced in Malaysia rose steeply again in 1979.

II. Mechanism of Price-Setting

The price fluctuations of general commodities are categorized
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into three types: seasonal fluctuations, cyclic fluctuations ang
trend fluctuations. The cyclic fluctuations and the trend fluctua-
tions of timber prices are briefly studied in this subsection.,

Roughly speaking, the cyclic fluctuations in the priceg of timber
show a trend similar to that in prices of general commodities. Tt can
be said, however, -that the price of timber is less stable and fluc-
tuates more widely than the prices of general commodities.

~Although the long-term trend fluctuations differ according to the
country and the kind of timber, the general tendency of the price of
timper is-to increase as steeply as, or slightly steeper than, that of
general commodities.

The reason why the price of timber is less stable than that of
general commodities and why the cyclic fluctuations in the prices of
timber'arérwider is that the elasticity of both the demand price and
the supply price of timber is small.

The factors which determine the level of these cyclic or trend
fluctuations in timber prices_of course lie both on the demand side
and on the supply side, as in the case of general commodities, but the
factors which determine or affect the relationship between demand and
supply are different in the case of timber.

_ Timber demand is influenced not only by general long-term factors
such as the national income per capita, the population, etc., but also
by direct short-term factors such as the number of housing starts, the
degree of preference for and the cost of substitute materials, etc.
The timber supply, however, is governed by the available growing
stock, the production cost, the total stock, the price of imported
timber, etc., but the price elasticity of demand and supply is not
g0 larga.

It may be noted that timber price setting has recently tended to
be more or less influenced by the conditions of international trade
according to the situation in each country.

For example,'the causal flow diagram for the latest fluctuation
in prices of timber in Japan is shown in Fig. D-1.

It can be seen that the prices of logs are both influenced by the
number of housing starts, which is a factor on the demand side, and by
the volume of domestic log supply and the price of imported timber,
particularly by the price of imported timber from North BAmerica, which
are factors on the supply side.

The situation and the causes of fluctuation in prices of timber
have been described above. Now let us look at the future prospects of

the fluctuation in prices.
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Figs. D=1  Summary Causal Flow Diagram of Forest Sector Model in Japan
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Note to Fig. D-1:

The causal relationships of the principal factors are briefly as

follows: '

i) The Available Growing Stock R is determined as the function of
Forest Road Fo, Silviculture Investment S, Existi
stock V, and Time T.

2) The Domestic Log Supply Volume SLD is determined by the

. Available Growing Stock R, Wage W and bomestic Log Price PLD,

3) The Domestic Log Price PLD is determined by Domestic Log Supply

;. LD and Sawn Lumber Demand D,

4) The Log ‘Average Price PL is determined by Domestic Log Price PLD
and Foreign (Imported) Log Average Price PLF.

5) The Foreign Log Average Price PLD is determined by North
American Log Price PLA, South Sea Log Price PLS and USSR Log
Price PLN. - R :

6) The SaWn-Lqmber Production at Mill 0 is determined by Sawn

- Lamber Demand (mill shipment) for the preceding term D_4 and
Production Capacity CO.

7) The Sawn Lumber Demand D is determined by Sawn Lumber Price P,
Houging Starts HTMH, and Sawn Lumber Demand for the preceding
year D_q. o :

8) The Sawn Lumber Price P is determined by Log Average Price PI,
Housing Starts HTMN, Sawn Lumber Undesirable Inventory SJU, and
Sawn ‘Lumber Price for the preceding term P4

9) The factors, Forest Road, Silviculture Investment, Existing
Grbwiﬁglstock, Time, prices of principal foreign logs (North
American Loy Price, South Sea Log Price, and USSR Log Price) and
Housing Starts are treated as exogenous variables.

ng Growing

It is generally expected that the level of trend fluctuations in
the price of timber will almost be equal to or a little higher than
those in the prices of general commodities.

- The prices of large tropical logs are expected to rise higher if
the abbve—meﬁtioned future conditions of demand for timber, forest
resources, and production and supply of timber are taken into
consideration.
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1.

DEMAND PROJECTIONS

Existing Projection Models

1. Examples of PrOJectlon

Recently, the global supply—demand forecast for forest productg
were presented in report by an industrial team supported by the
FA0, 1} and also in a 3?301al sufvey reportfmade by the Government
of the United States.4! Governments of various countries cooperated
in the preparation of therformer paper to promote the development of
forestry and forest industries, and the forecasted fighres were
given in the papers aftér. regional adjustment. In the U.S. Govern-
ment report, existing world forest rescurcés.were analyzed from the
viewpoint of global preservation of the environment.

There are a number of projections available for specific
regions and countries. Amohg these, a projection report by the U.S,

-Governmént 3] also includes a view of the future international

market: intended for use in the analysis of trade trends in the
United States. FAO also presented regional projection report 4)
including estimation and forecast of the forest resources in detail,

The summary of . this Regional Report follows.

Although the trends of and outlock for timber production and
forest resources were analyzed for each region, the classification
of products, the study items and methods used in the analyses differ
from region to region.

In the report for Europe {in 1976}, for instance, emphasis is
placed on review of past trends and, more partlicularly, -on analysis
of supply and evaluation of resources, rather than on estimates of
future demand, on the understanding that the European forestry and
forest industries now stand at a turning point where the whole

1) FRO, Forestry Paper No.29, World Forest Products Démand and
Supply 1990 and 2000, 1982

2) The United States Government, Council on Env1ronmental QualLtY

and the Department of State, The Global 2000 Report to the
Pre31dent

3) U.S. Forest Service, An Analy31s of the Timber Situation in the
Us 1952 - 2030

4) FAO/ECE, PBuropean Timber Trends and Prospects 1950 to 2000, 1976,
etc.
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economy ‘is in a difficult situation. Forest products are classified
into four groups: - SaWﬂWDOd, Wwood-based panels, paper and paper
poards; and other industrial wood, and the demand volume is pro-
jected for each group using the following regression model with

explanatory variables of increases in the demand volume per capita
and in GDP per capita:

jog Ct.= a + b log Yt + ¢ log Ct-n + d log Yt-n

where - _
Ct, Ct-n ¢+ Apparent per capita consumption at times t and t-n
Yt, Yt-n : GDP per capita at times t and t-n

a, b, ¢, d: Constants

In order to complement the projections derived from the model,
market surveys were also carried out, with a breakdown of each prod-
uct to .the final consumption goods such as housing materials, fur-
niture materials, etc.

- With regard to the future volume of supply, the following four
items were analyzed in detail: Furopean removals; utilization of
wood residues; recycling of waste paper; and trade with other
regions. For the study item of trade, in particular, details of
resource endowment, the forestry pelicy, distribution costs, etec.,
were analyzed separately for North America, the USSR and the tropi-
cal regions, the places from which forest products are mostly
imported.

According to the analysis, the annual rates of increase in the
demand from the:'year 1970 to 2000 are projected to be: sawnwood,
0.5% to 1.6%; wood-based panels, 5.9% to 6.3%; and paper & paper-
board, 3.7% to 4.9%.  The supply of fiber type products (particle
boards,.pulp,:gtc.)'is forecasted to fall short by 50% as against
the forecasted demand in 2000.

There are also -a number of papers which focuses on analyses of
specific products, for example, a World Bank report 1} on hardwoog,
the supply of which has recently been falling rapidly. Though a
little academic in character, the ITASA 2) is now carrying out a
project to formulate a global supply-demand and trade model for
forest products, which ig scheduled for completion by 1985.

In this project, researchers from member countries are respon-
sible for formulating country models for their own respective
countries or regions, and these country models are synthesized to
make a integrated simulation model. Many of the prototype country
models have already been presented.

1} Kenji Taguehl, Tropical Hardwood Trade in the Asia - Pacific
Region, World Bank Staff Occasional Papers No.17

2) International Institute for Applied Systems Analysis, Forestry
Sector Model
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Since the pregent Study is alming at projections of wide range
of forestry products in a world~w1de context, only the paper by tj,
FAO industrial team is thought to be capable of providing the refey.
ence data required for this Study. Therefore, its outline is givep
below. : : .

2. Outline of the FAO Report

2.1 Elements of the FAO Report

In the FAD report,'pfojections of the volume of production
- and consumption_of_fofest products such as sawnwood; and the

future deinand for logs are carried out. :Specifically, the volumes
of production and consumption of five groups of forest products
for industrial-use, of both conifer and non-conifer woods, in each
of 22 regional blocs 1)'are projected. Tn addition, the supply
volume, the demand volume and the degree of self—supportablllty
are projected- separately for sawlogs (lncludlng veneey logs) and
fiber logs, which are the raw materials of the products of conifer
and'non~conifer woods mentioned. above.

2.2 Method of Projections Used in the FAO Report .

In this report, the ten-year annual averages growth rate for
the products are originally estimated for the periods of 1980-90
and 1990-2000, each being calculated by various methods as con-
sidered. approprlate for the group of products and the regional
bloe, then’ figures derived are adjusted so to reach consistent
pro;ected figures. Generally speakxng, an eccnometrlc type model
that employs several explanatory variableg such as population,
incomes, etc., is formulated for regions such as North America and
‘Western Europe in which the volume:of demand is large and suffi-
cient data are available; whereas simple extrapolation methods of
past trends is employed for regions in which the volume of demand
is small and only sketchy data are available.

. The log supply volume is estimated by collecting data in a
similar way. For developed countries such as West European coun-
tries and Japan, periodic survey data given by the forestry

“departments of the respective governménts are used as a basis.
For regions such as North America, the situation of forest
resources and the tree age class breakdown are taken into con-
sideration in the analysis. In the case of developing countries,
the situation was studled toqether thh the team cooperation with

1) Refer to FAO, Forestry Paper No.29, given above.
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the FAQ, with ewnphasis on countries in Latinp America and Asia,
because-the supply of resources from these countries is expected
to expand.

- The historical data base used in the analysis is mainly the
FAD f@xest product statistics. Data not avallable were estimategd
and problems such-as inconsistencies in data for trade were
adjusted. Although this analysis, as stated in the report, is a
comprehansive and challenging one, it is too early to pass judge-
ment on some of the items for various reasons: The work was done
in a short period although the method of analysis used is collec—
tive; the volumes of softwood and hardwood are estimated sepa-
rately; and the relationships hetween the volumes of production
and consumption and the balance of trade of variocus products in
various regional blocs are adjusted for consistency.

2.3 Content of the FAO Report

2.3,1 Estimated world consumption (processed wood)

] * The total-volume of consumption of forest products, exclud-
ing”fuel wood, in the world is expected to increase from 1,233
million m3 in 1980 to 1,493.4 million w3 in 1990, and further to
1,818:5 million m3 in 2000 (Refer to Table E-1), Of the various
products, pulp and reconstituted panels will show marked
increases in volume of consumption, the respective indices being
~>with 1980 as a base of 100 —- 130 and 133 in 1990, and 175
and ‘165 in 2000, . As a result, the ratios of the volumes of con-
suﬁptidn.qf pulp and reconstituted panels to the total volume of
consumption will increase, respectively, from 41.5% and 7.6% in
1980 to 49.2% and 8.6% in 2000,

. In the softwood and hardwood category, the volumes of con-
sumption of_hardwood pulp, softwood and hardwood reconstituted
panels, ) and softwood and hardwood solidwood panels will
increase very sharply, the indices in 2000 being 200, 164 and
168, and 142 and 145, respectively. When the shares in 1970 and
after 1980-are compared for each hardwood product, those of
reconstituted panels and pulp have increased. The share of the
total consumption accounted for by hardwood products increased
from 28.8% in 1970 to 30% in 1980, and is expected to increase
further to 32.2% in 2000. This is because increases in volumes
of production of reconstituted panels and pulp from low-grade
hardwood are anticipated, in spite of decreases in the volume of
hardwood resources available,

1) Reconstituted panels mean particle boards, fiber boards, etc.
and golidwood panels mean sawnwood, veneer, plywood, etc.
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In, coneluslon, among hardwood products,
hardwood. pulp. and reconstituted panels ig exp
the indices being 142 and 134 in 1990, and 20
respectively.

the consumption of
ected to increase,
0 and 168 in 2000,

&

2:3.2¢ Estimated regional consumption (processed wood)

The trends in reglonal consumption and production of hard-
wood products, of which the rate of world consumption is
expected to increase, is forecasted as follows.,

Of the world consumption of pulp in 1970, 83% was accounted
for by North America, Western Europe and Japan, and these coun-
~tries are. expected to contlnue to be large markekts, but there

are signg that the rate of increase will drop. On the other
-hand; .there are .strong expectations of increases in the consump~
tion in Latln Amerlca, the Middle and Far East and other regions,
where the present consumption is small. If the consumption in
1980 is taken to be 100, the indices in 2000 for the regions
showing sharp increases are estimated to be: 514 for the Middle
East & North Africa; 392 for the Far Rast; 290 for Oceania; 280
for the USSR and 268 for Latin America.

The inbalance of timber production and consumption will
continue in Japan and West European countries excluding the
Scandinavian countries. The shortages are estimated at 12.3
million m3 in Japan and 11 million m3 in West European countries
in 2000. On the other hand, it is expected that Africa south of
the Sahara, the Far East and Oceania will by 2000 join the group
of countries. with export potential - currently only North
America and-the Scandinavian countries ——- and production will
exceed consumption. The export capacity in 2000 from Africa
south of the Sahara is estimated to be 7.1 million m3; from the

Far Rast, 66 million md; and from Oceania 1.8 million m3.

The reglons with a high rate of increase in the consumption
of reconstituted panels are the centrally planned economies in
Asia (the index for 2000 being 225), Canada (206), United
Kingdom (190), other Western European countries (195), Africa
South of the Sahara.(188). The regions with high export capa-
CLtles are France (the export capacity in 2000 being 4.4 million
m3), Scandlnav1an countries (1.9 million m3) and Africa south of
the Sahara (400,000 m3). The regions which will require imports
of reconstltuted panels are the Federal Republic of Germany
(requiring 2.4 million m3 in 2000), the United Kingdom (1.7
million m3), other EC countries (2 million m3) and other West
European countries (500,000 m3}).

It is also expected that the consumption of solidwood
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panglg will increase in: the Far East {(the index in 2000, being
275, baged on a. 1980 flgure of “100),  the Middle East and Northp
Africa (250), Africa South of theé Sahara (238), Latin Americy
(338), centrally planned Agian countries (200}, etcs  The
importing regions will bé the United States (requiring imports
amounting to 3.2 million w3 in 2000), Japan (2. 9 million m3)and
other EC countrles (1 1 million m3).

2.3.3 Estimated demand for logs

It is expected that the total world demand for logs, which
are the raw materials'of-the_productS‘mentioned'in the previons
‘sections, will increase from 1.47 billidn_m3 in 1980 to 2,086
billion m3 in 2000, but the rate of annual increase will drop
from the 2.4% between 1960 and.1980 to 1.8% for-the-following
two decades., However, the ratio of demand for hardwood logs to
the total demand will increase slightly (from 30.1% in 1980 1o
32.0% in 2000). i :

IT. Projections in this Study

Te Features of the Present Ptojections

- The present demand projectlons were made on the basgis of the
follow1ng

S R _ _ . -
Ta1 In the present Study; projections was made for each type
of product and each regicnal bloc. Conseguently, the future
trends of a particular product of a certain type or in a particu-
‘lar country belonging to a certain region are judged on the basis
of trend analyses described in the previous sections.

1.2 For the sake of a quantitative supply projection, it is
theoretically conceivable to build a quantitative model on the
basis of the'stock of foreat resources with the following eéxpla-
natory variables such as the production costs in each producing
area and the pricé relationships with substitute commodities-

In this report, however, a quantltative supply pronection
will not be made for the following reasons:

- Incompleteness of world-wide data on tropical forest resources;
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- Thg-lqu‘of.reliablg data on regional cong
ductlon costs are subject;

- The'price data require a more detailed clagsification of
commodities; _

- Hence, results of ‘a long-term and world-wide quantitative supply
projection are llkely to be unreliable due to the problems
stated above, even if it is conducted; and

- The sugply of. forest products is derived almost entirely from
the existing forest resources because of the length of growing,
and the physical quantity of forest resources can continue to
gatisfy demand at least until the year 2000,

itions to which pPro-

Eqr gimilar reasons to. the above, even in the FAQ survey,73
a quantitative supply projection is not made and only the supply
potential is discussed. In the United States’ survey, a limited
number of commodities with much detailed classification is ana-
lyzed .only for a certain region,

Thus, in this report, a qualitative examination through
expert analysis is made on the supply side by incorporating the
foregoing factors.,

1.3 In the present sStudy, quantitatively projected figures
obtained from certain projection models (e.q., the regression ana-
lysis with, for instance, the national income as an explanatory
variable), explained in detail in the next Item, which covers
mothods of estimation, were examined gualitatively on the basis of
the trend analysis described in the previous sections and cor-

‘rected whenever required. This was done because the world econo-
“mic situation has significantly changed over the past few vears,

2.

partly because of political factors, and the mechanism of world

supply and- demand of timber may now be at a turning peint. It was
thought that when projections based on trends in the period of

worldwide economic growth from the 1960s to the early 1970s were
used in analysing the demand following this period, individual
qualitative reexamination was required.

Projection Methods Used in the Present Study and their
Evaluation

The foilowing five methods of demand projection were examined

in the present Study:

a.
b.
¢,

Linear trend method
Exponential- trend method
Logistic curve method

FAQ, Forest Paper, No.29
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d. Regression analys1s u51ng economic lndices ‘such as the nationa]
income

e. Regression . analy91s ag in d., but havxng a lagqed indapendent
variable. :

These five methods w1ll be brlefly described here.

In all these five methods, “prlce“ is not adopted as a variable
in the projection. nodel. The reasons’ "for this are, a. that the
price statistics whi.ch properly represent each classification of
forest products which was adopted i this Study are miot available
(the use of prices as variables requires a more detailed classifi-
cation of commodities), and b. a standard international price of
some classes of forest products are difficult to determine, requir-
ing ihstead regional estimation, but the conformity-of data on
prices among regions is difficult to secure.  Accordingly, for this
projection, similar to the demand projection of other products, the
method based fundamentally on past trends was adopted..

a. In the linear trend method, the_volﬁme of demand is projected by

X = Bg + Bt where Xy: volume of demand in year 't!
: t: year :
BO; £4: estimated parameters

Al though this method is effectlve when. the commodlty market
situation does not.vary largely, or when used for short~term
estimation, it is not suitable for long~term estimation or when
the market structure itself is changing. This method may be

. used, however, in case there is no special theoretical basis for
projection. - :

b. In thé exponential trend model, the volume of demand is projected
by the following exponential curve:

Xp = XpeBt where X¢: volume of demand in the year 't'
= t:  year
Ko, B: parameters

¢, In the logistic curve method, the following basic equation is
used: ' .

X vk (1 - Xy, where Xy: volume of demand in the year 't'
dt . £ X t:  year
Y, K: estimated parameters

This equation may be used to estimate the volume of demand

on the assumption that there is a certain saturation level in
consumer demand.
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d. In the econometric wethod with economic indices such as the
national income as explanatory variables, a single equation or
simultaneouS_equations_models can be. constructed. Although there
are various economic indices which can be used as axplanatory
variables, the following equation with the dependent variable of

GDP per caplta was used in projecting demand in a certain country
or regional bloc:

Xpi = Bo + BiYe

where Xyj: volume of demand per capita in the regional bloc 'i!
in the year 't!
Yri: GDP per capita in the regional bloc 'i' in the year
Itl
Bg: B1: estimated parameters

e. In the regression analysis method having a lagged independent
variable, the following equation was used:

Xei = Bo t BiYei t+ BaYe-q,i

where Yy.1,j: GDP per capita in the regional bloc 'i' in the
year 't-1'
f2: estimated parameter

The regression equation d. with an explanatory variable of GDP
per capita generally gave satisfactory results. However, regression
equation e., which has the lagged explanatory variable, did not
necessarily give satisfactory results judging from significance of
the estimated parameters. The linear trend method and the exponen-
tial trend method were second to regression analysis method d.,
giving meaningful results with satisfactory parameter significance.

On the basis of the above results of evaluation, the regression
analysis method with the variable of GDP per capita was mainly used
in this $tudy. The linear trend method and the exponential trend
method were also used for the regional bloecs for which it was not
posgible to find significant parameters for in the regression analy-
sis method. For the regional blocs to which none of the above
methods could be used in a satisfactory manner, projections were
made by gqualitative estimation based on extrapolation of the recent
trends {1978 - 1980).

The growth rate of GDP per capita, which was required for pro-

jection of demand for forest products, was re-computed for each of
the regional blocs, as shown in Table E-2.

[(61~115



Table E-2  Projected Anpual per Capita Growth Rate ‘of GDp
by Regional'Blccs ' e R

(%)

- 1980 - 1985 1985 = 2000
Righ Low High Low
Brazil 4.5 2.4 2v9 .9
Japan 4.0 2.2 3.1 1.9
N. America éfO '2.2 3.0 1.8
W. Europe 4,0 _2;2 3;4 2,2
Oceania 3.8 2.0 2.9 1.7
Africa 3.3 1.5 2,07 0.6
M., & N. Hast 4,4 2,6 3.8 149
C. Plnd. Asian 3.5 1.0 3.7 1.3
countries _ .
€. Plnd. Buropean — , 4 4 g4 2.3 1.8
countries
Other developed 2.7 0.8 1.3 0,2
countries k ,
‘Latin America 3.3 1.2 2.8 1.8
Far Bast 2.5 0,9 1.3 0.7
Tropical Asia 404 2|5 332 1&9
World 3.0 1.4 2.2 1.1

Source: Volume 1, Chapter IT in this Study

The projection methods for obtaining the projeétion results

given in Tables E-4 to E~9 in the next section are: described pelow‘

a.s

Ce

In principle, the projected demand in each Table were estimated
agcdrding-to the regression analysis equation with a variable of
GDP if.a figure is given in the elasticity column. Where the
data for the annual rate are given in parentheses, however, the
projection data were estimated by qualitative examination instead
of using the regression equation. - :

Where the figure in the elasticlty column is given in such a

manner as shown in thé following examples, the projection data

were estimated with a trend method:

Examples: If {5145.8, 187.4) is given, Qp = 5145.8 + 187.47T
If <8.57, 0.028> is given, Op = e(8:57 + 0.0287)

where T = 20 (1988) or T = 30 (2000) in both cases.

In cases other than those described abbve, the annual rates were
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3.

determined on the basis of the trends in the past six years,
referring to the FAO estimates, the pProjections by the government
of each country, etc. In these cases, the demand on the basis of

a three-year average for 1975-1977 ang 1978-1980 is also given in
.the Tables.

The 1978-1980 three-year average demand was taken as the demand
in 1979, which provided a base for demand projection.

In each Table, the figures in double parentheses in the spaces
for the world annual rates were derived by adding demands in all
the regional blocs.

Results of the Present Projection

3.1 Outline of Results

The results of projection of world demand for each product
are shown in Table E-3,

In the short-term projection until 1985, demand for each
product will increase, and increase in demand for particle boards
and pulpwood and particles is especially large. 1In the high case
projection, the annual rate of growth of demand for particle
boards is 4.4%, and the low case projection, 2.1%. Consequently,
the present demand of 40 million m3J is projected to increase to 52
million_m3 (or 46 millicn m3 in the low case). The present demand
of 330 million m3 for pulpwood and particles is projected to
increase to 438 million m® in 1985, an increase of approXimately
32%. Demand for plywood will increase rather sharply, at an
anmial growth rate of 2.1%.

On the other hand, the annual growth rates for sawnwood,
sawlogs and veneer logs {(non-conifer), and sawlogs and veneer logs
{(conifer) are low, at 1.5%, 1.5% and 1.3% respectively. Moreover,
the growth rates of these three types of products in the low case
projections are all less than 1%. In particular, demand for
sawlogs and veneerlogs is expected to increase only slightly, at
an annual growth rate of 0.2 to 0O.3%.

The major reasons why increase in demand for particle boards
is sharper than for other products are that prices of particle
boards are lower than those of other products for similar purposes
and that particle boards can be made of logs of smaller si?e and
lower grade than plywood or sawnwood. Although a comparatlvel¥
high level of techrnology is required in the producticn of pértlcle
hoards, the recent transfer of technology to developing reglons
has induced the rise in the rate of demand growth.
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- It is estimated that approximately 85% of pul w
. e : ; ood -
ticles are used for pulping. The high growth rate of demaud. for

pulpwgod_andjparticles reflects a large increase in demand for
paper and pulp. It_is known that demand for paper and pulp
expands in proportion to the rate of economic growth,

In the long-term projections until 2000, the trends in
increase of demand for products do not show much difference among
themselves, but the growth rate of demand is generally lower owing
to the fall in the economic growth rate, The annual growth rate
of demand for non-conifer sawlogs & veneerlogs is especially low,
varying between a high case of 0.7% and a low case of 0.3%, This
is because the effect of the decrease in resources of big non-
conifer trees of high grade will become significant.

The growth rate of demand for non-conifer sawnwood and
conifer sawlogs & veneerlogs will also drop for the same reason.

In the high case projection, the volume of demand for par-
ticle boards, plywood, sawnwood (NC), sawlogs & veneerlogs (C),
gsawloge & veneerlogs {NC) and pulpwood & particles in 2000 will
bhe, respectiyely, 2.07, 1.64, 1.32, 1.27, 1.24 and 2.08 times the
present volume of demand.

The results of the present projection were compared with the
results of the FAO forecast !} described in the previous section.
Since. the ways of classifying the products, regions and period of
coverage differ between the two projections, a strict one-to-one
comparison was not possible, Consequently, the world demand data
covering the same fields and obtained separately from the two
surveys were'dompared, as shown in Table E-4.

- .1t can be seen in this comparison that the average value for
particle board in the present high and low case projections is at
a level similar to the value for reconstituted panels in the FAQ
forecast.

_ The value -for sawnwood and logs in the present projection is
smaller than that for sawnwood & sleepers and solidwood panels in
the FAO forecast by 0.5 to 1.0%. The reason for this is thought
to be that the future prospects for world economic growth differ
according to the time when the analysis was made. It can be said,
however, that the scale and the tendency of demand are quite simi-
lar in the two surveys.

1) FAO, Forestry Paper, No.29
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Table E~4 Comparison of the Present Projection to the FAQ Forecast

. ' (%)
. 1980~ 1985790 -
Product - 1985/90 * /2300
Present projection (particle board) L 44241 3.2-1.5
FAO forecast (reconstituted panelq) 2:8 2.2
{Present projection {(non-conifer sawnwood) 1.5-0.8 143-0.7
FAO forecast (hardwood ~ sawnwood & sleepers) 2.2 1.5
Present projection (sawlogs & veneer logs) 1:.4-0,2 1.0-0.5
FRO forecast (solidwood panels) S 2.2 1.4

* For the years, a division into 1980-1985 and 1985-2000 was used in the
present projection, and a division into 1980-1990 and 1990-2000 was
used in the FAO forecast.

3.2 Results of Projection for Each Product

3.2.1 Particle board {Refer to Table E-5)

The projected demand for particle boards in most regions
can be obtained using the income-elasticity value.  The elasti-
city in all the regions except the Far East is larger. than 1,
and is as high as 3 to 4.5 in some regionsg. - The elasticity in
Europe and Japan is small at 1.057 and 1.069, respectively. On
the other hand, that in Brazil, North America and other devel-
oped regions is high: 2.565, 4.528 and 3.048, reapectively.
This is thought to be due to the factors in the relationship
between particle board and its rival, plywood, such as condi-
tions of material supply, preferences, suitability to clinate,
possibility of productidn plant expangion, etc.

 The average annual growth rate of demand up to 1985 is
extremely high for North America at 10,0 to 18.1%, -and is quite
high for Brazil and other developed regionsg at 6.2 to 11.5% and
2.4 to 5.2%, respectively. This tendency is expected to con-
tinue up to 2000, the rate being in the range from .4.9 to 7.4%
in Brazil and North America, and 2 to 4% in other regions. The
data marked with "*" in this Table are projections of volumes of
demand in the large-consumption regions such as North America,
Western Europe, étc., and should be discounted considerably for
conformity with the data for world demand. The same statement
is valid for the data for centrally planned Buropean countries.
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In this Table; the average annual growth rates of ‘demand in the
low case projection turn out to be about 50 to 60% of the
corresponding rates in the high case projection.

The average annual growth rate of world demand is’ projecteq
at between 2.1% and 4.4% in 1985, and from 1.6% to 3.2% in 2000,
Although these values are fairly high, the value for the volume
of world demand obtained by summing up the data for all the
regions is much larger than the figure for the volume of world
demand calculated using the rate given above, which is thought
to be more reliable. - :

Negative values are given for the Far East, and this is
thought to be partly because the data used for countries having
a low particle board consumption (e.g Pakistan, Bangladesh,
Nepal and Bhutan)} were not fully satlsfactory.

3.2.2 Plywood {Refer to Table E-6)

From the viewpoint of income elasticity, there are two
groups of regions: tropical Asia and Africa, each of which has
an elasticity larger than 1, and others, which have an elasti-
city smaller than 1 (0.5 to 0.9). Demand for plywoocd is
expected to expand in the former regions because the raw mate-
rials for plywood can be provided by natural forest resources in
the regions and also becausée of transfers of technology to the
region., In the latter regions, plywood is thought to be compet-
ing with particle boards in price and supply of materials.

There are reglons for which appropriate elast1c1t1es cannot
‘be computed. This is thought to ‘be due to maturation of and
stagnation in the overall economy of Western Europe, and also
due to unsatisfactory data in other regions. The demand for
plywood in Oceania and centrally planned Furopean countries is
expected to drop owing to utilization of substitute materials.
The demand in the Far East and in countries with centrally
planned economies in Asia can be expected to grow because of the
low level of present demand.

The annual growth rates in Brazil, Africa, the Middle and
Near East, countries with centrally planned economies in Asia,
the Far East and tropical Asia are projected at around 4% (low
case projection:. 2 to 3%) up to 1985 and 3 to 7% up to 2000.
In North America and Japan, at present the largest consumers,
the annual: growth rate will, accbrding to these projections,
maintain its level of 2 to 3% (low case projection: 1 to 1.6%},
in spite of the accelerating utilization of substitute products.
Since the growth rate. of demand in tropical Asia projected using
the value of income elasticity is too high, it was reduced by
approximately one-half on the basis of qualitative judgement.
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The annual growth rate of world demand was calculated back.
wards from the total demand of all the regional blocs, with the
following results: 2.7% {(low case proaection‘ 1.3%) in 1985
and 2.2% (low case projection: 1,3%) in 2000, as shown in Tapl,
£-6, : '

3.2.3 Sawnwood: non-conifer (Refer to Table E-7)

© The values of income elasticity are all léss than 1, ang
are negative for North America and Oceania,. This is thoughtto
be a result of the limits of non-conifer forest reqources, a
shift to materials of higher processibility and their growlng
use as fuel {Non-conifer wood is widely. used for Firewood and
charcoal in North Amerlca).

The income elasticity in Brazii, Africa and the Middle angd
Near East is generally low. fTropical Asia is the only region
showing comparatively high income elasticity.

Excluding the 4.1% {low case, 2.3%) projection for tropical
Asia, the annual growth'rate of demand in all the regions
including the centrally planned Asian countries and Latln
America {a little over 2%} is generally low.

In Japan, centrally planned European countries; other
developed countries and the Far East; the annual growth rate
will remain at the same level or increase slightly. = In Western
Europe, hovever, the conditions of resources and consumption
habits of people lead to the expectation that demand will con-
tinue grow1ng, though at a low rate. :

The value-of world income elagticity turned out to be nega-
tive, and this seems to be very credible.  Since the total of
the values for all the blocs agreed with the.value obtained for
the world as a whole, this value was taken as the projected
volune of demand, and the world growth rates of 1.5% up to 1985
{low case projection: = 0.8%) and 1.3% up ton2000 {low case
projection: 0.7%) were obtained., By this is meant that the
world demand in 2000 will increase from the present level by
approximately 30%,

3.2.4 Sawlogs and veneerlogs: conifer (Refer to Table E-8)
The values of income elasticity are generally small, the
largest being 0.5 for North America. The values are negative in

Japan and Ogeania. This ig mainly due to shift to materials of
higher processibility, as in the case of sawnwood.
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The annual growth rates of demand in centrally planned
Asian countries are the largest, with 2.6% up to 1985 (low case
projection: 1.3%) and 2.3% up to 2000. The.rates of demand in
North America, Western Europe and tropical Asia are at the same

1eyel= 2% in 1985 (low case projection: 1%) and 1.5% (low case
projection: 0.5 to 0.9%) in 2000.

In Japan, Oceania, céntrally planned European countries ang
othexr developed regions, it is expected that the volume of
demand will continue decreasing until around 1985 and level off
thareafter.

It is projected that the world demand will continue to
increase slightly. However, it may tend to decrease for the
time being because of the negative income elasticity,

3.2.5 Sawlogs and veneerliogs: non-conifer (Refer to Table E-9)

Among the reglons where elasticity was computed at reliable
level, Brazil, Africa and the Far East are the regions with
positive income elasticity, whereas North America and Oceania
have negative income elasticity. Among regions in which the
future demand has been projected without using elasticity,
Japan, the Middle and Near East, and centrally planned Buropean
countries show 'a tendency to decrease in the future demand.

This is partly because plywood itself is being replaced by
substitute materials, and partly hecause non-conifer foregt
resources are decreasing,

In this overall trend, the volume of demand in tropical
Asia and centrally planned Asian countries is expected to
increase considerably, because forest industrialization started
in these regions on the basis of their own forest resocurces.

In Brazil and Western Burope, a certain scale of increase
can be expected in future demand, although the resource situa-
tion is not very advantageous. The world annual growth rate is
1.8% (low case projection: 0,3%) and 0.7% (low case projection:
0,3%) in 2000, showing a tendency to increase slightly.

3.2.6 Pulpwood and particles (Refer to Table E-10)}

There is a general tendency towards increase in the volume
of demand for plywood & particles in all the regions. In
particularf the'growth rate is expected to be large in ragions
which have developed to certain extent, namely, tropical Asia,
the Far Fast, centrally planned Asian countries, Africa and
Brazil.
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~ On the other hand, the growth rate is generally low in
developed countries. It is especially low in the regions where
forest resources are limited. The rate in 1985 1s projected at
1.3% (low case projection. 0:7%) in Japan and 0.6% (1ow case
projection: 0.2%) in other developed regions, In the regiong
such as North America, Western Furope and centrally- ‘planned
European countries where forest resources are less limited, the
annual growth rate up to 1985 is expected to be arounﬂ 2% (low
case projection: 1%),_wh1ch ig higher than the rate in Japan or
other developed regions. . The préojected rate ‘in 2000°7is 2.0%
(low case projection: 1.0%) in North America, 1.5% (low case
projection: 0.8%) in Western‘Europe and 3.0% {low case projec-
tion: 1.5%) in centrally planned Furopean countrles, the
regional variation being due to difference in the level of eco-
nomic development and also in the amount of forest resources,

The average annual growth rate of world demand projected
from the total of demand in all the regional blocs is 4.8% (low
case projection: 1.0%) up to 1985 and 3.1% (low case projec-
tion: 1.9%) up to 2000.
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FIREWOOD AND CHARCOAL

1. 1Trends in Consumption of Firewood and Charcoal

The worldwide consumption of firewood and charcoal increased by
32% in fourteen years from about 1.1 billion w3 in 1966 to about 1.628
billion million m3 in 1980, 1)

The_consumption in developed countries, however, decreased by
about half between 1966 and 1980. The per capita consumption in 1980
was 0.08 m3 in North America, 0.06 m3 in Western Europe, 0.08 m3 in
Oceania, and 0.02 m3 in Japan. Thus, the dependency on firewood and
charcoal as energy sources is low in developed countries. On the
other hand, the consumption in developing countries, which is huge,
has gradually increased in the past fourteen vears. 1In 1980, it was
about 340 million m3 in Africa, about 285 willion m3 in Latin America,
and about 560 million m> in Asia — a total of about 1,185 million m3,
which accounts for 73% of the total world consumption of about 1,628
million m3,

The per capita consumption of firewood and charcoal in developing
countries in 1980 was 0.24 m3 in Africa, 0.25 m3 in Latin America, and
0.37 m3 in Asia, Fach figure is 4 to 5 times more than that in
developed countries. It is especially large in Asia, but not uniform:
the anmual per capita consumption in Southeast Asia. That is only
0,26 r;? in tropical Oceania,2) but much higher, 0.54 m3, in South
Asia. ' :

Table F~1 shows the amount of the consumption of firewood and
charcoal by region.

II. Charcoal Trade Situation

In 1980, the imports of firewood and charcoal throughout the
world, which amounted to about 1.07 million m3 and about 390,000 tons,
respectively, were small in scale. Charcoal imports into developed

1) FAO, Yearbook of Forest Products, 1980,

Consumption was calculated using the formula: output + imports -
exports.

2) Southeast Asia refers to Indonesia, the Philippines, Malaysia,
Thailand, Burma and Laos. Treopical Oceania refers to Papua New
Guinea and the British Solomon Islands.

3) South Asia refers to India, Nepal, Pakistan, Sri Lanka and
Bangladesh, .
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countries wera:

the United States, 37,000 tons;
the Federal Republic of Germany,
in 1980; totalling 286,000 tons.
developing countries in 1980 amounted to 102,000

The total of ¢

tonsg, !

France, 32,000 tons;
49,000 tons: and Japan, 66,000 tons

harcoal imports into

Imported charcoal is used in industry as a reducing material in

metalic silicon manufacture and carbon disulphite manufacture.
this manner the charqoal pProduced is fully consumed,

excoptiong, and is the type of forest product that is
cally produced and:domestically consumed,
international -commodity on a large scale.
Thailand, Peninsular Malaysia, Indonesia, S
cast Asian countries and the Far East,
value of this are small.

Table F-2,

In

with only a few
both domesti-
not being distributed as an
Japan imports charcoal From
ingapore and other South-
but bhoth the quantity and the

Charcoal imports into Japan are shown in

Table F-2 Charcoal Imports inte Japan, 1976 -~ 1980

1. Quantity
{MT)
1976 1977 1978 1979 1980
. Thailand 97 - - 49 10
Malaysia 269 - - 49 34
Indonesia 6,747 6,899 6,644 7,793 7,301
Singapore 7,332 2,515 5,827 9,830 6,636
Others . 251 259 473 747 1,082
Total 14,696 9,673 12,944 18,468 15,063
2. Value (Exchénge fate: Usst = 220 yen)
' . . {Us$)
1976 1977 1978 1979 1980
Thailand 21,314 - - 23,655 4,309
Malaysia 32,318 - - 7,645 4,336
Indonésia 1,581,373 1,164,018 1,118,995 1,999,822 2,038,895
Singapore 1,035,895 266,659 735,509 1,479,818 948,236
Others 139,191 130,655 222,673 305,505 451,986
Total 2,810,091 1,561,332 2,077,136 3,816,445 3,447,764
Source: Miﬁistry of Agriculture, Forestry and Fisheries, Government

of Japan, Forest Agency Annual Statistics, 1981

1) Source:

FAG,

Yearbook of Forest Products,
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In Japan, -imported charcoal: is employed as a reductant in the
iron industry, and imported activated coconut-shell charcoal is useq
for water treatment and as a deodorizing agent for commercial pur~
poses. The guantity of imported’ charcoal which 1s used in such ways
is small — in 1977, about 10, 000 tons in lndustry and about 32,000
tons commercially.

'The'doméstic charcoal-prpduced in Japan totalled 94,600 tons in
1977, and the use distribution of this was: . as household fuel -
36,000 tons (38%); as reconstituted charcoal such as briquettes and
oval briquettes.-— 37,000 tons (39%);-.as- actlvated charcoal powder ——
21,000 tons (22%); -and for fireworks, castings and 30 on -— 6,000 tong
{1%). The trend of decreasing demand is expected to continue after
1980, '

The price of domestic charcoal in Japan was ¥56 per kg in 1977
and that of imported charcoal, ¥200 per kg. In 1982, the average
price of imported charcoal in Japan was ¥58,683 per ton {US$266.74/
ton}. Thus, the price of imported charceal in Japan is about 3.6
times as high as that of domestic charcoal, and the demand for it is
decreasing both for industrial use and as a household fuel. For these
reasong, there geems to be no possibility of large imports of charcoal
into Japan in the future,

II¥., Current Research and Development of Charcecal and Energy
from Wood :

In the United States and EC countries, too, the use of enerqy
from wood began to be considered after the first oil crisis in 1973,
and has attracted much attention. Thé results of many researches have
recently been published.!) In Japan, however, it was not until 1979
that wood based energy was given much attention and the research and
development of charcoal was re~considered.

On the other hand, France has a lonq hlstory in this field. The
Energy Research lpstitute at the University of Paris carries out basic
research, and the Research Institute of Charcoal Maklng Technology at

1) J.8. Bethel et al Energy from wOod, Unlverslty of Washington,
1979; ‘R. Hodam, Economlcal Enérgy. Conversion Promised by Wood
Gasification, 1978; D.W. Rose, Cost of Producing Energy from Wood
in Intensive Cultures, 1977; D.E. Garett, Environmental Considera-
tion in Forest Residue Energy Production, 1978;.J.F. Shoeman,
Energy and Materials from the Forest Biomass, 1977.
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the University of Nanoy performs research and development of wood car-
popization techniques.

.Other countries in Europe that have advanced in charcoal manufac-
turing technique since ancient times include Italy and Spain, where
the Meiler Process has been in the process of development for a very
long time. Sweden has developed on its own a small-scale charcoal
plant operated by -5~6 persons.

In the United States, large-scale charcoal plants (production
Capaclty,_10 =50 tons/day) that make charcoal from wood residue from
the timber industry have been built, and some manufacturers are exclu-
sively engaged in such activity. A production plant has also been
developed to make briquettes from pulverized and carbonized wood resi-
due, and produces about 800,000 tons of briguettes throughout the vear
for barbecues.

In Japan,. charceal-making techniques peculiar to each locality
have existed for many years, and charcoal of good guality and high
combustion efficiency has been produced. It is in Japan that the
technology of large-scale charcoal plants — horizontal screw plants
with a producticn capacity of 10 tons/day — for making industrial
charcoal has reachad the highest level in the world, and Japan's tech-
niques for fluidized bed carbonization of saw dust are also said to be
as good as those of any other country.

In the USSR, a vertical-type charcoal plant has been developed,
and there are ten_types of large-scale plants in use.

Let us now look at the. current situation of Japan's research and
development  of charcoal and wocd energy in some detail. In Japan, a
plant maklng "Ogalite" mainly from sawdust in sawmills has been devel-
oped. Each unit priced at about ¥20 million (approx. US$90,000) has a
monthly production capécity of 150 tons. One of the merits of Ogalite
as a fuel is that it has high combustlon efficiency because its water
content is around 10% and its spec1f1c gravity is 1.0-1,3, whereas the
water content of wood residue in sawmills is 50-60% and its specific
gravity is 0.4-0,5. In Japan, too, plants for making briguettes from
pulverized wood residue have been developed, as has a highly efficient
combustion device for making charcoal in the form of pellets. At the
same time, an equipment which has automatic ignition, automatic supply
and automatic extlnctlon has been developed. The Japanese techniques
of making charcoal have a long history and tradition as local indus-
tries, and can produce much hard charcoal of satisfactory size and
shape. The Buropean and American techniques produce less charcoal
¥ith much charcoal dust, and the making of the charcoal kiln is expen-
sive. Japanese local charcoal making reguire only a saw and a shovel,
and have the merit of low cost for kiln construction. Research is in
progress in Japan to use powdered charcoal mixed with heavy oil as a
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colloidal fuel for power generation and’ industry. Techniques of using
a mixture of dust charcoal, sawdust and 11gn1n as a fual have also
begun to be studied. There has been very productive research on pro.
duction techniques and utlllzatlon methods for the wood vinegar, woog
gas and pineroot oil that are produced.in the. process of wood' carbon-
ization; and other research is progressing into the production of
deodorants from by-products of charcoal, methods of use for soil cop-
ditioners, applications to mushroom cultivation, and in other uses,

The sawdust fuel, "Ogalite", developed in Japan is a kind of
firewood, and is formed by c¢ompressing: sawdust ‘at.-high pressure. Its
surface is dark brown because it has begn_heated in the process of
production, and no bonding substance is useds  "Ogalite" was developeq
in 1950 and since then, several kinds of equipnent for ‘making it have
been developed and marketed in other countries. = "Woodex", which was
developed in the United States; is formed by shaping sawdust, bark ang
farm waste in pellets under high pressure. "Gromera", a Swiss prod-
act, is similar to "Ogalite", -and is made by shaping sawdust into
firewood sticks at high pressure. It has a calorific value of 4,500-
5,000 cal/g, the highest value in the wood fuels, and it has a hlgh
combustion efficiency. .

The wood fuel industry is desirable f;om the point of view hoth
of the effective use of wood residue and of the increase in a
country's domestic energy production.

Charcoal manufacture and résearch and development activities
related to charcoal are proc&édihg in Southeast Asia.  The Forestry
Laboratory in Bogor in Indonesia, for example, which has a charcoal
plant, carries out ba81c studies on charcoal manufacture. In
Malaysia, a contlnuous charcoal~mak1ng device which was ‘developed in
the United Kingdom is in operation. Also, in the Phillpplnes, there
is a research project into the use of "ipil-ipil"™ {Leucaena spp.) as
colloidal fuel by carbonizing it and mixing in alcohol made from
‘cassava. Research on the production of wood energy in the form of
methanol is in progress, but it will take some time to reach the stage
of commercial production.

IV. 1Industrial Use of Charcoal
As examples of the large-scdle production of industrial charcoal

in developing countries, several joint venture’'s undertakings batween
Japan and Southeast Asian countries are introduced below.
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1. The Philippines

In the district of Cagayan de Oro on Mindanao Island, a -
Japanese company, Kawasaki Steel Corp. and a Philippine C;mpany
Mabuhay Vinyl Co. set up a joint venture called Mabuhay Agroforéstry
Cco. (MAFCO) 'in 1977 to produce 260,000 tons of charcoal per year —to
be used as the reducing agent for the production of ferro alloy in
electriq-furnaces,'aS'fuel in the production of sinter, and as a raw
material for carbide. - The raw material for this charcoal is mainly
Leugaena loucocephala, grown by artificial reforestation, the refor-
estation target area of which is about 70,000 ha,

_ The market price of local charcoal is US$98 per ton, while the
CIF price of imported coke used, in competition with local charcoal
as a reducing agent, is US$120 per ton. Accordingly, this Project
can be regarding as being feasible, provided the production cost of
charcoal is kept within the US$88-113 per ton range.

MAFCO is aiming to produce charcoal at a cost of US$83 per ton
when it is operating at full capacity, the details of which are as
follows:

. Reforestation cost 27.5 (US$ per ton)
. Logging cost. 8 "
. Carbonization cost 28,2 "

8
» Depreciation cost 5
+ Other direct charges 4
. General administrative expenses 4,
. Corporate taxes )
i Intérest rate expenses 2
. . ‘Othér overhead charges 1

The following assumptions have been made regarding the produc-—
tion-costs:

a. Mean annual increment of Leucaena loucocephala as raw material in
man-made forests is 50 m3/ha.

b, Cutting age is-5 - 4 years.

¢. Charcoal recovery rate (charcoal output/raw log consumption) is
18%.

To establish the previocusly mentioned 70,000 ha man-made forest
an area of about 4,100 ha had been planted by 1982 as a trial
plantation.

Two'problems have arisen so far:
a. It is difficult to attain the target of mean annual increment.of
50 m3/ha because Leucaena loucocephala is too sensitive to soil

conditions to guarantee constant growth; and
b. Damage incurred by rats has begun cccurring.
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2. Malaysia

In the dletvlct of Prai in the province of Penang, a joint ven-

ture, Malayawata Steel Qo y ‘wasg established as a joint venture in

1966 by the Japanese. company . Yawata Steal Corp. (its name at that
time) and a Malaysian company s CIt wag set up to ‘produce 60,000 tons
. of charcoal per year for each blast . furnace of. the parent company
which produces sinter. The raw material:of this chareoal is the
waste logs of rubber trees cut down during regeneratzon of rubber
plantations, and more than 400,000 tons of logs per year are
gathered- :

In this pro;ect, seven charcoal production centers were con-
structed within a radius of 48 km from Prai — the location of the
blast furnaces. (produ01ng 170 tons of pig iron per day per unit).
As well, several rubber plantatlons,.each with an area no less than
1,200 ha are located within 16 km of each center. In the whole
region, rubber forests total an area of 120,000 ha.

The gathering of rubber logs as raw material for charcoal is
planned as follows: : :

1) Average growing stock of rubber forests per ha: 150 tons/ha

2) Annual regeneration rate (annual cutting rate): = 4%
3) Availability as raw material for charcoal: 70%
4) Gross area of rubber forests: : 120,000 ha
Accordingly,

1} % 2) x 3) x 4) = 150 tons x 0.04 x 0.7 x 120 000 = 504,000 tons

Slxty Lrucks was made available for the gatherlng ‘of these
material logs. In each of the above-mentioned centexs, dozens of
beehive-type kilns or square steel-type kilns have been installed.

The specifications and performance of the beehlve-type k11n are
as follows:

« Capacity of kiln: 5,600 m3

. ABmount of material logs used: 60-70 tonsa
» Charcoal production: . 10-12 tons
. Period for carbonization: 25 days
. Specific gravity of charcoal: 1.4-1.7

. Fixed carbon rate of charcoal: 82-84%

Ve Projection of Firewood and Charcoal Demands

The pro;ectlons for firewood and charcoal demands mostly can be
derived from the trend model. As shown in Table F- 3, the projections
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for regions were made from the model. However, figures in parentheses
in the Annual Growth Rate column. show prOjection values amcnded from
the model. For the regions to which the model was not applied, pro-
jections that were reasonable from the technical 901nt of view Were
made for the annual growth rate. :

As ShoWn in Table F~3, it is clear Lhat the rate of inorease of
demand is high in developing gountries such as Brazil,. African
nations, Asian centrally planned economies, and Latin Amarlcan, Far
~Eastern and tropical Asian nations. The figure is at most 2 to 3% ang
at least 1.6 to 2%, On the other hand, demand. is 5tagnant in Japan,
North America and other developed natlons, and on the decrease in
Western Purope, Oceania and European centrally_planned ‘economies,
From the global point of ‘view, it is projected that the increase wi]]
continue at an annual rate of 1.7% (at least 1.,4%) until 1985 and at
an annual rate of 1.8% (at least 1.3%) until the year 2000, when it
will reach a level 45% higher than at present. :
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¢, SUMMARY AND CONCLUSION

1, frends in and Prospects for Timber Demand

1. The consumption index of non~conifer sawnwood increased to 113

in 1970, 114 in 1975, and to 125 in 1980, the consumption
) r Of 81.89
million m3 in 1965 being taken as 100, i

The outlook until the year 2000 (hereinafter referred to as the
"ontlook™") is that the consumption will continue to increase, though
not at a very high rate. A view of the individual regions suggests
that demand for non-conifer sawnwood will grow substantially in
those regions where there are ample hardwood resources but small
consumption because the development of forests has been slow -— such
as Africa, Southeast Asia and tropical America. !

2. The consumption index of non-conifer sawlogs and veneer logs
showed a marked increase, standing at 114 in 1970, 117 in 1975, and
135 in 1980, compared with the consumption of 178.79 million mJ in
1965 taken as 100,

A slight increase worldwide is expected in the future.
Regionally, congiderable increases are expected in Africa, Southeast
Asia and tropical America, but only minor rises in developed
countries.

3. The consumption of conifer sawlogs and veneer logs increased to
110 in 1970, and decreased slightly to 106 in 1975, then again
increased to 122 in 1980 (1965 consumption of 501.72 million m3 =
100), It is thought that the demand will decrease for some time and
then level off. In developed countries except for North America and
Western Burope, falls are projected. In developing countries, on
the other hand, rises are foreseen.

4, -~ The consumption of plywood increased to 137 in 1970, 341 in
1975, and 161 in 1980 (1965 consumption of 24.34 million m” = 100).

1) Tropical Africa and tropical America refer to the countries
listed in the Footnotes to Table A-4 on p. [6]-22.
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The demand for plywood on the whole is projected to continue tg
increase in. the future — markedly so for gome time. A high
inocrease is expected in tropical America and North America, and a
decrease in European centrally planned economies and Oceania,

5. The.conSumption of particle board showed the most marked
increase, reaching 208 in 1970, 335 in 1975, and 439 in 1980 (1965
consumption of 9.22 million m3. = -100). :

The worldwide outlook is of sustained marked dncreases:
Regionally, it is expected that there will be significant increases
ity North BAmerica, Eurcpean centrally planned economies (USSR ang
Eastern Europe) and Brazil, but the rate of increase will be low in
Africa. : ' '

6. The conSUmptioﬂ of pulpwood and particles increased to 133 in
1970, 136.in 1975, and 144 in 1980 (1965 consumption of 236.85
million m3 = 100).

The worldwide outlook is that the increasing trend will con-
tinue. Regional projections are that the demand will be large both
in quantity and in rate of increase in Asian centrally planned eco-
nomies, North America and European countries, and will have a high
rate of increase in developing countries.

7. Finally, the consumption of firewood and charcoal in 1980 was
1.6 billion m3, which was 53% of the total wood consumption of about
3 billion m3. It gradually increased to 124 ia 1970, 136 in 1975,
and 150 in 1980, taking the 1965 cohsumption of 1,083.6 million w3
as 100. A continuous gradual increase ig expected, but regionally,
the demand is projected to fall gradually in developed countries,
and to rise markedly in developing countries. :

I1. Forest Resources, Current and Projected

The gross area of the world's forests is about 3.7 billion ha, of
which one-third, or 1.2 billion ha, is coniferous forest, and two-
thirds, or 2.5 billion ha, is non“coniferdus forest. . If the total
coniferous forest area is taken as 100, the USSR accounts for 46% and
North America for 37%, together making about 80% of the total, With
the gross area of the non-coniferous forests as 100, Latin America,
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africa and Asia excluding Japan and the USSR account for 30%, 28% and
17%, respectively, together accounting for 75% of the total. The

forests in these countries are mainly of tropical and sub-tropical
non-coniferous trees.

'Though-the figures for the worldwide growing stock are not as
clear as those for area, it is estimated that there is a total of
about 357 billion w3 of 'growing stock. The breakdown into coniférous
and non-coniferous forest is similar in proportion to the area covered
py these types.

In the future, world forests are expected to decrease, both in
area and stock, but the decreases will depend on natural and S0C1 O
economic conditions. Thus, it is projected that they will not be
significant in developed countries or in the coniferous forest
regions; but-in developing countries or in the tropical non-coniferous
forest regions such as Africa, Southeast Asia and tropical America,
the decrease is expected to be marked.

I1I. Trends in and Prospects for Timber Production and Supply

World timber production and supply increased in the past fifteen
years. With the total wood production and supply of 2,210 million m3
in 1965 as an index of 100, it rose to 119 in 1970, 124 in 1975, and
137 in 1980 (Strictly speaking, production is different from supply,
but the term "production” is used below to represent both production
and supply because their trends do not differ, especially in the long
term).

- Trends in the production of non-conifer logs and processed wood
reveal a leveling off or gradual fall in North America, Western
Europe, other developed countties, the USSR and Eastern Europe. In
the Asian tropical zones (Southeast Asia and South Asia), however, the
production of processed wood such as sawnwood and plywood has
increased, but that of non-conifer logs has shown little change since
the first oil crisis in 1973.

On the other hand, in Africa, Asian centrally planned economies,
and Latin America, there has been a tendency for the production of
non-conifer: logs-and processed wood to increase. This has been signi-
ficant, especially in Latin America, although in Africa the production
of non-conifer logs seems to have reached a limit in recent years.

_These tendencies reflect the appearance of limitations on
rYesources in those regions of both developed and developing countries
where forest exploitation has been in progress for a long time, and
also the advance of industrialization in developing countries,
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It is expected for the future that forest resources will gradqy.
ally diminish if the current technological and economlc conditiong

remain.

However, the decrease in forest resources'will'nOt'belpdrtiCH-
larly great in developed courtries or in coniférous forest regions,
It is likely to be concentrated in Africa, tropical Asia, and tropica)
America, so that in tropical non-coniferous forests the large trees
espacially will be heavily depleted, and accoxdingly, their production
is expected to decrease sharply. '

IV¥. Reforestation and Forest Production

In connection with reforestatlon, let us begln by conSLderlng
tree species and harvesting time,

From. the standpeint of investment efficiency, fast-growing spe-
cies with an early cutting age (e.g., Eucalyptus spp., Acacla spp. ang
Pinus spp.) can be used for reforestation., These species allow thin-
ning after seven years and final cutting after fifteen. Their prices
are, however, generally low because they are used as firewood or
pulpwood.

On the other hand, among the general-purpose sawtimber species
and rather valuable tree species with a medium cutting age {e.qg.,
Mahogany, Cordia ahd Lapacho) can be used in teforestatlon. These
species may be thinned after 20-30 years and finally cut after 30-80
years. Their timber is generally expensive because they provide qood
quality sawtimber. Further, since a worldwide shortage of valuable
hardwood sawtimber is projected particularly after the year 2000,
rises in hardwood tlmber prlces are expected,

Since the special hard ‘and heavy woods known as fancy'wbods
{a.g., Dalbergla and Pterocarpus), which will probably be ‘depleted and
so show price rises, have final cuttlng ages of eighty years or more,
reforestation with these species is worthy of studying under the
direct control of the government.

As for ‘the value of reésources related to felling and harvesting,
tropical natural forest stock per unit area is quite ample generally
in Southeast Asian tropical rain forests from the viewpoint of physi-
cal stock, commercial availabjlity and increments in this moment.
These forests are followed, as far as these considerations are con-
cerned, by the troplcal ‘rain forests of Africa and South America.

At present, the natural forests in the basin of the Amazon River
are not highly evaluated as forest reésources compared with other
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tropical rain forests in the world. Thus, it is to be reconmended

that hasty felling and harvesting might be avojdeq until the val £
the fcrgst"resources in the region has rigen, It wauld.bé recomz:nf
dable o improve the silvicultural techniques and the infrastructure.

| Regarding the c?st of commereial logging projects, it currently.
varies widely according to the forest and the condition of the
infrastructure: from US$30 to USS$60 per md.

. In the Carajas area, where conditions Will not become known until
a subsequent survey is conducted, there seems currently to be consid-
erable difficulty in confining logging costs to within the above
linits and in implementing internationally competitive logging
operations.

Accordingly, it seems desirable that logging operations in
natural forests in this area be implemented, keeping low cost in mind,
in accordance with the degree of development of the area, riges in the
prices of tropical hardwood, and progress in utilization and marketing
of lesser Xnown species.

The production costs in the sawnwood and plyweod industry in the
Carajas area, in view of its tree species, the infrastructural condi-
tions and unit wages, like those of the logging operations, seem to
nake it difficult for the industry to cope with Southeast Asia.

Thus, it seems that efforts need to be made to improve competi-
tiveness by carrying out operations in appropriate scale with kinds of
commodi ties, ‘and enhancing manufacturing technoloqy, suitable for
material loas.

It seems in the long term, however, that the sawnwood and plywood
industry in the Carajas area may hold an advantageous position over
its competitor, West Africa, in relation to the liimits on resources
and distances from the markets of North America and Europe.

‘In the case of the production of pulpwood including wood chips,
the production cost must be kept low — US$10 to US$15 per w3 —
because of the present market price for wood chips. Furthermore, in
North America and the European areas which are this region's prospec-
tive trading partners, there is a considerable domestic supply of
pulpwood including wood chips, which makes the export of wood chips
and pulpwood difficult.for reasons both of cost and freight-bearing
capacity., Thug, their utilization within Brazil as raw materials will
be promoted.

Charcoal has historically been produced mainly by family labor or
by local industry rather than by companies relying on strict cost .
caleulation,. The overall demand for charcoal, as already stated, is
small in developed countries, whereas it is large in developing
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countries; but the latter countyies are very reluctantftq_charcoal
imports. Thus; it seems that the production of charcoal in the
Carajas area, as in the case. of wood chipg and pulpwood, should be

largely reserved for consumption within Brazil {especially; for iron
manufacture). : : .

Cost consmderatlons suggest that- reforestation progects is

carried out in accordance with the progress of felling operatiocns ang
the conditions of areas felled, in such a way that the system of roads
and facilities that have been constructed for felllng operations can
be effectively utilized for reforestation.

V.

Timber Market Situation

The share occupied by hardwood timber in the world timbéer trade

is small compared with that of softwood timber. As far as sawnwood is
concerned, the total world ;rade-volume of softwood timber is about 62
million m3, whereas that of hardwood timber is 12 million m3 — about
20%, . .

Comparison of the conifer sawnwood output of 330 million m3 with

the non-conifer sawnwood output of 100 million m3 also makes it clear
that the trade volume of hardwood timber is small, This is probably
because hardwood timber is not often used for structural materials,
which have high consumption and are dlstrlbuted as 1nternational cOofi-
modities.

i+ Non-Conifer Sawlogs and Veneeyr Logs

The current trade ih non-conifer sawlogs and veneer logs has
two main routesg: one links an importing group led by Japan and
including Republic of Korea, Taiwan and an exporting group of
Southeast Asian countries; and the other links an importing group
with France in the lead and including European countries, and an
exporting group of West African countries. :

"In either route, there occur phenomena such as the limiting of
production capacity and restrictions on log exports, and changes
such as increases in the log exports, for example, from North
America and Southeast Asia to Western Europe instead of through the
conventional routes. It is projected that the worldwide trade
volume of non-conifer sawlogs and veneer logs will not rise.

As of 1980, howeveér, the trade volume of non-conifer sawlogs
and veneer logs between Japan, the Republic of Korea and Taiwan, oh
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the one hand, and Southeast Asia, on the other,
w3, accounting for about 67% of the world total,
pajor stream in the trade.

reached 28 million
thus forming the

9, Non-Conifer Sawnwood

The share of exports of hon-conifer sawnwood from Southeast
asia to developed countries, which totaled about 2,9 million wd in
1980, is the highest on the regional basis, Brazil, however, which
exported of 452,000 m3 of non-conifer sawnwood, stands nearl; equal
to southeast_Asian countries on the country basis. The main export-
ing country in West Africa is Ivory Coast, which exported 263,000
m3 of non~conifer sawnwood,

The future international market for non-conifer sawnwood will
probably see increases in the exports of sawnwood from Southeast
hsia as a result of restrictions on log exports in the countries of
the area and. the development of the policy of wood industrializa-
tion. The West European market, where imports of tropical non-
conifer sawnwood amounted to 2.443 million m3 in 1980, is the
largest import market. The Netherlands seems to rank first as an
importer, but some of its imports are re-exported to EC countries,
and in fact Italy holds the top position, followed by the United
Kingddm, Federal Republic of Germany and France.

In the United Kingdom market, unlike other markets in Europe,
log imports are small and sawnwood imports are large in quantity.
Of imports of tropical non-conifer sawnwood into the United XKingdom,
66% come from Southeast Agia, 18% from Africa, and the remaining 16%
from South America {(mainly Brazil). Trends in the imports in the
last ten years show that imports from Africa have continued to
decrease while those from Southeast Asia have risen.

Though Brazil is expected to serve as a main supplying country
of tropical non-conifer sawnwoed for the United Kingdom market, the
increase in its exports is at present low, and instead, the exports
from Sontheast Agsia, which take at least twice the time to trans-
port to the United Kingdom, are increasing. This is because South-
east.Asia c¢an punctnally supply sawnwood which is favored by the
United Kingdom market. The United Kingdom market will continue to
be oriented towards the import of more-processed wood because of
rises in labor costs. It is said that the importation of, say,
kiln~dried timber rather than green low timber, or semi-finished
lumber such as moldings and machined parts, is under examination.
This requires the sophistication of local processing techniques and
improvement of mill management capability. The reason why the
United Kindgom market can accept more-processed wood is that, com-
pared with other West European countries, there are only a few
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industries which proces s'importéd logs, and thus, there-is- litt)a
registance to the 1mportation of more—processed saanood into the

market.
™~

French and Italian markets have a feature which inpotts mors
logs and less sawnwood compared with the United Kingdom and thig
tendency is expected to'continue in the: future. .

In the North American market, much of the’ troplcal nonhcmufw
sawnwood imports are ﬁrom Latin America, eepeclally Brazil which i
geographically close. The total. lmporta from all over the world,
however, are no more than 400,000 m3 throughout the year (abouth&f
being from Brazil). This figure represents only a twe percent sghay
of the world market.

The exports of non-conifer sawnwood from West Africa have not
risen because of the obsolescence of sawmills and deflcxency of
shipping facilities, and may show no change in the future.s

For this reason, of the eéxports of tropical non-conifer trees
from West Africa to Furope, 90% are in the form of logs and 10% in
the form of sawnwood, as previously.

3. lywood

The main exporting countries of plywood made of tropical non-
conifer trees are Republic of Korea; Taiwan, Slngapore, Malaysia,
the Philippines, and Indonesia. In the future, the exports from the
countries which have their own logs, such as Indonesia, may overtake
those of Republic of Korea, Taiwan and Singapore which import logs
for the manufacture of plywood which they export.

As an import market for plywood, the United States ranks first
followed by the United Kingdom and the other EC: countries, but
recently oil producing countries in the Middle East, and China (via
Hong Kong), have come to be significant import markets.

Currently, the mailn exporters to the United States market are
Republic of Korea, Taiwan and the Philippines,'and those to the

United Kingdom are Singapore, Republic of Korea, Malaysia and the
Phllipplnes.

VI. Problems in Marine Transportation

It goes without saying that the quality of goods, their export
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