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Introduction

Trade in tropical timber and its relation to management of tropical forests must be understood
in the context of markets for all forest products and, of course, specific markets for indostrial
products from tropical forests. In this regard, at least three issues reguire particular
attention. First, how have patterns of trade in tropical timber changed as a result of changes
in the type and level of forest products consumption in major markets? Condition in major
markets - Asia, Europe and North America - must be reviewsd o assess patterns of
consumption and the role of tropical timber products in relation {o total forest products
consumption and production. Of particular. importance are an understanding of end uses of
tropical timber, key determinants of demand, and trends in pattern use. The roles of prices,
consumer preferences and prejudices, and technological developments in consumption must
be taken into consideration. Because a sipnificant volume of tropical timber products, like
many primary and secondary forest products, are "consumed” in manufacturing processes
(such as home construction, and manufacturing doors, windows and fumiture), technological
deveiopments that lead to substitution of other products and materials can play an 1mpnrtant
roie in the outlook for consumption of tropical timber.

A second issue is cnnsumption of forest preducts in countries producing tropical timber,
What are recent trends in consumption, and how are they likely to affect tropical timber
markets as a whole? In large measure growth in domestic consumption of forest products
in tropical timber producing countries is a natural consequence of economic and popalation
growth. However, it is important to assess the exteni to which the outlook for forest
products consumption in fropical countries may differ from that of other developing
countries. Readily available supplies of industrial forest products are likely to affect the
patiern and rates of growth in consumption. To the extent that this consumption represents
a significant source of demand for tropical timber, existing patierns of trade will change.
In addition, with growth in domestic consumption in tropical timber producing countries,
production of industrial products from tropical forests will be increasingly beyond the scope
of policy instruments focusing on inernational trade.

Finally, the emergence of new markets, particufarly those in developing countries that are

. not producers of tropical timber, must also be examined. The effects of the trade policies
of industrialized nations on tropical timber consurption and production are obviously limited
by the importance of consumption and trade that takes place outside the boundaries of such
intervention,



Any one of these issues is worthy of extensive study; here, however, each is simply
addressed simply through a review of recent trends and recent lLiterature. The objective is
to provide a broad-based display of issnes. Definitive resnlts, such as estimates of rates of
substitution between tropical and temperate timber products in specific markets, are beyond
the scope of this efforf; they are, in addition, limited by the quantity and quality of available
data.

1. Markets in Industrialized Countries

Table 4.1 summarizes broad paiterns of consumption (net imports) of tropical timber by
product and major importing countries or region.  Trends and patterns for each region will
be addressed in turn, Japan is the predominant market for tropical timber, followed by
Europe {data are shown for the Evropean Community (EEC) only), with Norih America a
distant third in consumption among industrialized regions. In the Iast decade or so, Korea
and Taiwan have emerged as significant importers of tropical timber; in 1989-90, Korea and
Taiwan imporied a quantity of topical timer nearly equal to that of the EEC. For both
countries, a considerable portion of tropical tirnber comsumption is in export-otienied
industries, especially furniture, with North America and Japan as the major export markets.
As a result, some double counting is reflected in this table; tropical logs impaorted by Taiwan,
for example, are used to manufacture plywood that is exported to the United States, Europe,
and Japan. Therefore, in table 4.1 some portion of the volume reported for Taiwan and
Korea actally appears in fwao places,

Japan

Jepan’s domestic timber resources are substantial, covering rouphly 25 million hectares with
a stock of 3 billion cubic meters. Roughly two-thirds of Japan’s domestic tiznber resource
is softwoods, most of which is the result of a post WW-II reforestation program,
Mevertheless, Japan depends on imported raw material and Geber products to meet neatly
three-fourths of domestic demand. This import-dependence has increased steadily since the
mid-1970s, in part becanse the bulk of domestic timber resources are immature or expensive
to harvest, and in part as a resuli of explicit trade and industrial policies, In the late 1980s
Japan’s demand for timber reached a peak of roughly 115 million cubic meters {roundwood
equivalent); domestic resources supplied less then 30 percent of this volume (Ward 1991).

Japan continues 10 be the world's fargest importer and consumer of tropical fimber as it has
been for more the two decades {table 4.1). In 1990, Japan accounied for roughly half of
tropical timber imports of industrialized countries, and more than one-fourth of world trade
in tropical timber products. These data are¢ only slightly changed from the mid-1980s
(Nectoux and Kuroda (1989). Table 4.2 shows the distribution of apanese timber imports
by products (logs, lumber, and plywood), and species (hardweod and softwood), both
temperate and tropical. Tropical logs account for nearly all hardwooxl logs imported, but less
than half of all logs imports; fropical lumber accounts for 80 percent of hardwood lumber
imports, and less than 20 percent of total lumber imporis. Tropical plywood accounts for
nearly all plywood imports, and about one third of Japanese plywood consumption.




Table 4.3 summarizes the importance of tropical timber in the Japanese forest sector in 1990,
In terms of both value and volume (ali products expressed in a equivalent basis), imports in
the form of logs still account for the majority of Japan’s fropical timber imports, Domestic
log production in Yapan peaked in the mid-1960s, and has declined steadily since. Tropical
logs are used primarily in the domestic plywood industry, although their relative importance
is lower than at any time in the recent past. These data for 1990 show a decline in the
tropical log share of maw material for plywood production from data reported by Ward
Associates (1990) for 1988. Supply restrictions in tropical fimber producing countries,
competition form product imports, and a slow-down in construction activity (1991-92) have
all contributed to long-term decline in Japanese plywood production. Currently, production
is at the lowest level since the mid-1960s (Japan Lumber Reports 1992), Plywood imports
increased by a factor of 10 between 1985 and 1990,

In 1990, domestic production of logs used in lJumber manufacturing was roughly 18 million
cubic meters, and was composed primarily of temperate softwood species: domestic
production accounted for less than 40 percent of log supply to Japanese saw mills, Over the
past 2 decades, Japanese lumber manufacturing had declined more than 30 percent in output
and nymber of mills; empioyment in Jumber manufacturing decreased by nearly 50 percent.
As with the plywood industry, decreased availability of raw material, increasing raw material
prices, and increased competition from imports have contributed o this trend.

Tzble 4.4 summarizes end use data for tropical timber in Yapan; housing and construction
account for the majority of Japanese consumption of tropical timber. Overall plywood
accounts for the majority of Japaness tropical timber consumption; most plyweod is used
in sheathing and formwork in construction. End uses for lumber are less concentrated;
housing fixtures {such as doors, windows and stairs) account for most use of tropical lumber

(Ward Associates 1990). However, there are few applicatiors in which there is not

competition from temperate species (both domestic and imported) and other materials. Ward
Associates (1990) reports that tmmcal hardwood lumber (whether imported or manufactured
in Japan) lost market share in all end use markets over the period 1980-39, Total
consumption of tropical lumber declined by more than 2 million cubic meters over this

period.

Competition from other materials is a significant factor in the use of tropical lumber in
furniture manufacturing; temperate hardwood and softwood lumber has replaced tropical
lumber in a variet},r of applications (Ward Associates 1990). Similar patterns of substitution
have occurred in packaging. Packaging accounts for less than 5 percent of tropical plywood
use in Japan (table 4.4), and has maintained a sicady share of wood used in this market;
however, overall wood use in packaging has declined in the past decade, the share accounted
for by tropical lumber has declined (Ward Associates 1990). Uncertainty concerning supply
(or, at the very least, the process of changing sources of supply from domestic production
to imports) likely contributed to this declice, .

Changes in the mix of raw materials used are driven only in part by physical availability.
For Japanese manufacturers, supplies might expand through wse of non-traditional tropical
species, or through use of non-tropical timber. In either case, we expect lo see scarcity
reflected in relative prices. Vincent and others {1990) found little statistical evidence for
price-based substitution of lessor-known species (LKS) for well-known species (WKS of
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tropical logs. However, there was some stafistical support for the hypothesis of price-based
substitution of lemperate for tropical species in lumber manufacturing (Vincent and other
1991). Ward Associates (1950) reports that tropical LKS are increasingly being used in both
lumber and plywood manufacturing. Nevertheless, nearly all of Japan's tropical log imports
continue to come from Asia; Africa and Latin America supply very small quantities of logs
to the Japanese market (Ward Assocfates 1990). Imports of tropical products are
considerably more diversified, however. :

Japanese imports of value-added wood products (such as moulding, joinery, doors and
windows, and furniture) are small compared to imports of primary wood products (logs,
lumber and plywood). Nevertheless, the value of imports of these products has gown
rapidly, and in 1989 totalled nearly $600 million dollars (Ward Associates 1990). Tropical
timber producing countries account for about 100 million dolars of the total trade; importers
of wopical timber that process and export products (such as Tatwan and Korea), account for
an additional 150 million dollars of these imports by Japan. Japanese imports of tropical
timber fumniture and fumiture parts more than doubled in the past decade (Ward Associates
1990); nearly all of these imports are from countries that impott tropical timber to maintain
these industries.

The outlook for tropicsl timber in Japan is a continuagion of recent trends: declining imports
of logs, increasing imports of lumber and plywood, and even sharper increases in imports
of value-added products (Ward Asscciates 1990). One of the most important indicators of
demand for wood products in Japan is residential construction; as in the United States, this
is closely correlated with economic activity and the business cycle. Over maost of the period
1970-85, total housing starts declined, as did the size of houses built and the share of new
houses that are wooden. All of this contributed to slow growth in Japan’s consumption of
solid wood produets (logs, lumber and plywood) throughout much of the 1980s. Government
intervention in housing markets and product promotion by US marufacturers (focused on
construction methods) gave a boost to demand in the late 19803, but one favoring softwood
consumption lumber (Ward Associates 1990). Total Japanese forest products consumption
declined in 1991 and early 1992; recession in the broad economy was reflected in declines
in gonstruction and housing starts - the two strongest determinants of Japanese consumption
of solid wood products, including tropical timber products. Weakness in the Japanese
economy in the early 1990s can be expected to result in slow growth in Japanese
consumption of tropical timber.

Much, if not most of the decline in market share for tropical timber refiects price-based
substitution. Ingram (in press) reports growth in tropical sawn wood prices in Japan in the
late 1980s, after a period of declining real prices beginning in the late 1970s. According to
these data, deflated prices of tropical sawn wood increased sharply at the end of the decade.
Perhaps even more important than fropical sawn wood prices adjusted for infiation is the
price of tropical sawn wood relative to the price of substitutes, Figure 1 illustrates one
measure of relative prices. The ratio of the price of lavan sawn wood to hinoki sawn wood
declined over the period 1970-78 (encouraging the use of lauan over hinoki sawn wood),
‘While there are significant cycles in the relaiive price measure over the period 1978-%0, there
is also a clear upward trend. This is the same period over which Ward Associates (1990)
reports foss of market share for tropical lumber.




Europe

Europe is considerably more self-snfficient in forest products than is Japan; taken as a whole,
European countries rely on imports for roughly 15 per cent of total consumption. Tropical
timber accounted for less than 20 per cent of these imports on a volume basis (ITTO 1990),
Therefore, tropical timber accounts for roughly 3 percent of European consumption of
industrial timber products. Tropical timber products are important in the Europearn forest
sector nevertheless, occupying niche matkets of relatively high value (ITTO 1990). This,
0o, is in contrast to the Japanese market where relatively Iow-value applications (concrete
formwork, for example) account for a significant share of tropical timber consumption.

Europe accounts for roughly one half of world forest products imports (all species and
products) and, although second only to Japan as an importer of tropical timber products, as
of the late 1980s Europe accounted for only 20 percent of world tropical timber imports
(ITTO 1950)); see Table 4.1. Recent trends are broadly similar to those in Japan: a reduction
in imports of tropical logs beginning in the early 197(s, a relative increase in imports of
processed tropical Ember prokiucts, and an overall decline in total consumption. Both trends-
an increase in the share of imports in processed form, and a decline in consumption {or, at
least, no significance increase) of tropical timber products can be expected to continue (ITTQ
1990). Table 4.5 shows the trend in consumption of temperate and tropical nonconiferous
logs in the EEC. Based on data reported by Cooper (1990) and ITTO (1990, 1991) it
appears that roughly half tropical log imports by the EEC is used to manufacture plywood;
one-third is used to manufacture sawnwood; the remainder are used to produce veneer.

As a result of proximity and historical ties, Africa supplies the majority of European imports - -
of tropical logs; sources of opical sawn wood and plywood are more diversified, and. -
inglude producers in Asia and Latin Amenca. Six counuies actount for 39-%) percent of
EEC consumpticn of tropical sawn wood and plywood: United Kingdom, France, Germany,
Italy, Nethertands, and Belgium. Of these, the United Kingdom is the largest single
consumer of tropical timber (18 percent of sawn wood, and 37 per cent of plywood
consumption in 1988) {(Cooper 1990),

Table 4.6 summarizes patteros of end use af tropical sawn woad and plywood in three EEC
countries, These data illustrate and reflect characteristics of European tropical timber
markets: first and foremost, markets and pattems of use are not homogeneous across
European countries. France, Germany and the United Kingdom differ in types of imports,
sources of imports, and patterns of use. The United Kingdom, for example, relies almost
entirely on imports of products while France and Germany have, in the past, relied quite
heavily on imports of logs. French imports (of tropical logs) are supplied almost exclusively
by African producers, while German imports are primarily from Asia, Table 4.6 illustrates
the importance in European consumption of tropical timber of end uses in which appearance
is a critical component of suitability. '

Baoth Cooper (1990) and ITTO (1990) suggest that the outlook for tropical amber products
in Burope holds, at best, a prospect of modest growth in consumption, For a number of
countries and end uses Cooper {1990) suggest static or declining markets. Competing
products and, to some extent, changing tastes and preferences, will lead to loss of market
share or absolute reductions in quantities of tropical timber products consumed. As they rely
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more heavily on log imports, tropical plywood manufacturers in Germany and France, for
example, face adjustments not unlike those in Japan: reduction in domestic manufacturing (in
the absence of shifts to new sources of raw material), and increases in imports of processed
products 10 maintain existing levels of consumption and pattemns of use.

North America

Although Canada and the United States are the largest importers of forest products, both
countries are relatively smalfl participants in tropical timber markets (see table 4.1).

Nevertheless, North American imports of tropical logs, sawn wood, veneer, and plywod

totalled nearly $600 million (US) in 1990 (see table 4.7). The United States is the primary

market, accounting for 95 percent of the net imports in both volume and value ierms.

Tropical hardwood plywood dominates North American tropical timber imports, accounting

for three-fourths of the value, and nearly 90 percent of the volume of imports. Indonesia,

Malaysia and Brazil supply most North American imports of tropical timber, Imperts from

Africa are negligible. Non-tropical countries, such as Taiwan and Hong Kr.mg, account for
a small share of North American imports of tropical timber products,

It is important to note that North American imports of other manufactured forest products
from tropical countries, including pulp and paper products, are substantial, United States and
Canadian imports of all forest products from tropical countries in 1990 exceed $1 billion -
(US). Table 4.8 summarizes United States imports of forest products from tropicat
countries, and illustrates the shift in the pattern of imports similar to those noted for Japan:
the importance of value added products including, in ¢his case, pulp and paper products.
Primary tropical products (logs, Jumber, veneer and plywood) account for onty one fourth
of US imporis of forest products from tropical countries.

Table 4.9 surnmarizes data on end uses of tropical lumber and plywood in North America,
As in Furopean markets, refatively high-value uses dominate. Nevertheless, tropical timber
products face strong competition in nearly all end uses (Ward International 1992), Recent
declines ir construction activity (1990-91) reduced overall demand for all wood products,
including tropical timber. However, temperate hardwoods, other wood-based products (such
as particle-based panels), and other materials present significant competition for tropical
timber (Ward International 1992). Trends in relative prices for imported hardwood plywood
in the United States show patterns similar to those for wopical lumber ir Japan: increasing
relative prices that can be expecied to discourage consumption of tropical plywood, and
encourage consumption of substitutes.

2. Forest Products Markets in Tropical Coontries

A summary of recent projections (FAO 1991) of consumption of forest products in
developing and developed countries (table 4. 10} provides background for a review of recent
trends in tropical countries. For each of the broad aggregates of timber products, FAQ
projections of the growth in consumption expected over the next two decades in developing -
countries exceeds that expected in developed ¢onntries. In many cases, projected rates of
growth for developing countries are double those of developed countries. Because
developing countries are largely, although not exclusively, those in the tropical region, it is
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reasonable to use these projections to draw attention to the need to more specifically examine
recent trends in forest products consumption in tropical countries.

Although the implications of the FAO projections are at first dramatic, they largety originate
in two simple facts. First, when percentage change is calealated against a small base
quantity, rates of increase are exaggerated. In terms of absolute quantities, for all producis
except fuelwood, the scale of developed country consumption is far greater than that in
developing countries. In 1975 for example, consumption of industrial roundwood in
developed countries was nearly 5 times fhat in developing countries; consumption of sawn
wood in developed countries was more than 5 times that in developing countries. However,
by 199 the ratio of consumption in the two country groups was roughly 3 to 1, and in two
decades the ratip is projected to be roughly 2 to 1. Nevertheless, trends in consumption by
developing countries - in both the historical and projected data - must be comsidered in
absolute terms as well as in percentage terms,

Second, the FAQ projections rely in large part on projected population prowth (as well as
income growth) in calculating projected consumption of forest products. Higher population
growth rates in developing cauntries - nearly three time growth rates in developed countries -
lead natyrally to expectations of higher rates of increase in all aspects of consumption. In
contrast to the "mature” markefs of Europe and North America, with relatively siow
population growth rates, tropical countries generally have markets and economies undergoing
rapid change and development. As a resnlt, over the next two decades developing countries
are likely to be the fastest growing markets for timber and timber products.

The implications of these trends for tropical countries, and tropical timber producets, must =
be more closely examined. Growth in consumption of industrial products adds pressure on -
tropical forests that already account for nearly half of world timber harvest, The share of
roundwood removals used for fuel in tropical countries has declined steadily, but only
because demand for industrial products is increasing. More than 80 percent of the estimated
harvest from tropical forests is used for fuel, and the harvest for fuelweod in developing
countries exceeds fotal industrial timber production in developed countries.

Based on both the scale of consumption, and the mix of products, it is reasonabile to ask if
tropical countries are capable of meeting domestic demand with domestic resources. The
world’s industrial timber economy is predominantly based on temperate zone coniferous
species. In spite of the fact that the tropical timber share of industrial roundwood harvest
has increased significantly in the past four decades, in 1990 tropical timber accounted for less
than .15 percent of industrial roundwood. In 1950, tropical timber accounted for 5 percent
of the indusirial timber harvest (Pringle 1976), To the extent that increased consumption of
forest products in tropical countries follows the pattern of the industrialized forest economies
of the temperae zone, domestic resources, although abundant in many cases, will not mawch
the mix of raw materials required by technologies in production and consumption. Asa
result, imports of forest products may be necessary 0 satisfy consumption requirements.

Table 4.11 summarizes trends in consumption in tropical countries for major categories of
industrial forest products over the period 1970 to 1590, Rates of growth in consumption are
consistent with FAQ trends and projections (table 4.10), For all four product groups,
consumption increased by a factor of 2 (wood-based panels, coniferous sawn wood) or 3
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{paper and paperboard) times over the period 1970-90. Perhaps more interesting than
consamphion rends considered in isolation is a simuolianeons comparison of production :md
consumption. Figures 2-5 compare trends in production and consumption for the four
product groups for tropical countries taken as a whole and illustrate important aspects of the
trends and outlook for forest products markets in tropical countries. Table 4.12-15 show
trends in consumption (only) for each of the tropical regions (Asia, Africa and Latin
America),

First, the growth in both production and consumption of nonconiferous sawn wood is not
surprising (figure 2). What is interesting is the rzelative absence of strong cycles
corresponding with global economic cycles; such cycles are more pronounced in data for
industrialized countries. It is also noteworthy that net exports of nonconiferous sawn wood
have changed little over the 20-year period. This is not true in the case of wood-based

panels. Here (figure 3) is evidence of growth of a substantial, export-oriented industry. It
" is the pattern of consumption in which a strong upward trend is altered at the time of the
world-wide recession in 1982 and never recovers,

Figuzres 4 and 5 also display inieresting, but perhaps not unexpected results. Consumption
of coniferous in tropical countries sawn wood grew least quickly of all four products:
nevertheless, consumption growth rates were considerably higher than those in developed
couniries. And although growth in production was also significant, net imporis are
substantial (12-15 percent of consumption) and are not declining appreciably, even as
domestic production increases. However, it is in consumption of paper and board products
that tropical countries are most dependent on imports - for nearly 40 percent on consumption.

3. Markets in Developing Countries

Table 4.1 reflects two significant developments in world markets for tropical timber. the
first, as discussed above, involves the slight decline in total volume of imports by
industrialized countries, and the trend toward imports of processed products (sawn wood and
plywood) instead of logs. The second change refiected in table 4.1 is the growing
importance of new "consumers”, in this case Korea and Taiwan and, to a lessor extent, Hong
Kong and Singapore. Both Taiwan and Korea have very limited domestic timber resources,
and rely on imports of both raw materials and products. All four countries have developed
export-based industries, lead especialiy by Taiwan, now the world’s leading exporter of
furniture.

Ag an approximation of data showing changes in patierns of trade in tropical timber products,
table 4.16 shows exports of nonconiferous saw and veneer logs, nonconiferous sawn wood
and plywood by developing countries. These three products apgregations, produced by
developing countries, are dominated by tropical timber; therefore, in this context,
" "developing countries” has a reasonable correspondence with tropical timber producers,
These data are similar to those used by Buttoud and Hamadow (1986} in describing emerging
pasterns of forest products trade between developing countries. Trends they observed - the
relative imporiance of trade between developing countries, and the increasing importance of
processed products along all trade routes - have continued.
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Table 4.1--Net imports of tropical timber products in major markets, 1990

North : Republic
Product Americs Japan Europe (EEC} of Korsa “Taiwan®
Thousand cubic meters"
Logs 3 11,319 3,303 3,731 4,193
Sawn wood 202 1,371 3,004 587 na
Veneer 24 117 220 13 -
Plywood 1,099 2,718 1,030° 541 433
Thousand cubic meters {roundwood equivalent)®
Lops 3 11,319 3,303 3,731 4,193
Sawn wood 364 2,468 5,569 1,057 na
Veneer 46 222 435 25 ;
Piywood 2,528 6,251 2,369 1,244 996

na = not available

? Product basis.
B Data for 1989,

¢ Conversion factors (m® roundwood per m® product) are: sawn wood, 1.8;

veneer, 1.9; and plywood, 23,

Sources: International tropical Timber Organization {1991), Stichting Bos en
Hout (1991), Woad-Products Stackpile Corp. (1991), Foreign Agriculural Service (19903,



Table 42-.Japanese imports of logs, lamber, and plywood, by
temperate and tropical, and hardwood and softwood, 1990

Type Logs Lumber Plywood*
.Thoumnd cubic meters
Tropical
Hardwood 11,300 . 1,371 2,718
Softwood” 227 308 2
Temperaiz
Hardwood 1,017 343 282°
Softwood 16,455 7,061 50
Toial
Hardwood 12,317 1,714 3,000
Softwood 16,6382 7,369 52
Total 28,099 9,083 3,095

* Converted from square meters at 135 m? per m’.
® Softwood volume from South Seas and "other”.
¢ Hardwood plywood not classified as tropiczl; Indonesia is the
grirna.t}r supplier.
Inclndes plywooed classified as "other™.

Source: Wood-Products Stockpile Corp. (1991)



Table 4.3--Importance of troplcal timber in the Japanese forest sector, 1990

Imports of tropical logs Imports of tropical

Used fnr Used for

Total lumber plywood  Lumber Plywood
Thousand cubic meters
Volume 11,300 2,614 8,684 1,371 2,718¢
Percent
Share of supply* 24 5 88 5 26
Share of imports® 39 11 92 : 15 g8

* Tropical share of total log supply (from domestic production and imports), and tropical
share of total lumber and plywood supply.

® Tropical share of total log, lumber, and plywood imports {including softwood logs).

¢ Includes hardwood Iumber from South Seas and a sma!l quantity of hardwood lumber
from sources other than the South Seas, North America, Russia, Chile, and New
Zealand.

4 Tmplca.l hardwood plywood imports (WSC 1991) cunvert&d fmm square meters {366.9
million m2) at 135 m2 per m3.

Sources: Caleulated and estimated from data reported by Japan Wood-Products
Information and Research Center (JAWIC) (1991), Japan Wood-Products Stockpile Corp
(WSC) (1991), and Japan Lumber Reports (1992).



Table 4.4--End uses for fropical lumber and plywood in

Japan, 1989

End use Lumber Plywood
Percent

Housing and construction 37 66

Farnitare 25 9

Packaging 13 4

Other 21 21

Source: Ward Associates (1991).




Table &.5--Nonconifercous log consumption, EEC

Share
Temperate Troplcal Total troplcal

Thousand cuble meters Percanc

1965 17,963 4,759 22,722 20,9
1966 18,537 4,933 23,490 °  21.0
1967 18,328 4,720 23,047 20,
1968 18 462 5,361 23,823 22,
1969 19,139 6,689 25,828 25,
1970 20,058 6,017 26,075 23.
1971 18,947 6,189 25,13& 24.6
1972 18,666 6,882 25,548 26.9
1973 19,992 7,942 27,934 28,4

[l =4 L RN ]

1974  19.162 - 6.043 25.205% 24.0
1975  17.516  &.757 22.973 21.4
1976  17.548  6.161 23.708 26.0
1977 19,347  5.795 25.142 23.0
1978 19,617  4.935 24.552 20.1
1979 19,057 5,321 24.378 . %#1.8
1980 19,766  5.393  25.150 21.4
1981 18,988  &.112 23.099  17.R
1982 17,142  3.841 20,982 18.3
1983 17,288  3.784  21.052 17.9
1986 17,568 3,681 21.249 17.3
1985 16,992 3,400 20,391 16.7
1986 17,688 3,308 20.996 15.8
1987 17,538  3.025 20.563 14.7
1988 17,879  3.245 21.123 15.4
1989 17,915 3,381 21.29% 15.9
1990 18,594 3,303 21,897 15.3 .

Source: ariginal data are from EGE/FAOD.

Temperate, nonconiferous log consumption Is
celeuisted as apparent consumption of all
nonconiferous logs less net imperts of
troplical logs,

Date for former DDR are Included.



Table 4.6~End uses for tropical sawn wood and plywood in selected
Eurropean countries

Product and United

end use Kingdom Francs Germany
Sawn wood
Joinery 24 39 15
Windows, doors 23 22 67
Furniture 33 25 18
Construction 11 11
Other 9 3
Plywood
Shopfitting,

joinery 34 33
Furniture 17 18 15
Industrial 19 66
Construction 19 : 25 19
Other i1 24

Source: Based ea data reported by Coaoper (1990).



Table 4.7--Value of North American forest products
Imports of tropical timber, 1991

Million US §

Product Canada United States
Logs - 3
Sawm wood 4 94
Veneer 2 45
Plywood 20 399
Total 2% | 541

Source: Ward Interpational (1992),



Table 4.8--United States imports of forest products from
tropical countries, 1990° i

Of which

Commodity category Total tropical®
| Millions of dollars

Logs 151 42
Sawn wood 116.5 B2.6
Veneer 539 21.6
Plywood 4673 383.7
Subtotal, primary 652.8 492.1
Other solid wood® 4917 na
Pulp and pape.;' 5162 na
Wooden furniture 3962 n

na = not available

? Tropical countries are those countries with significans

land area in the tropical zone; figures do not inclnde data
for imports from Taiwan, Singapore, and Hong Kong, but do
include data for imports from Mexico.

® Commodities identified as tropical timber; the species
composition of manufactured products and furniture is not
identified in trade data.

¢ Includes milled and manufactured products such as
joinery, windows, doors, tools, and tableware,




Tahle 4.9--End uses for tropical lumber and plywood in
North America, 1950

End use Lumber  Plywood
Percent
Housing fconstruction 1§ 30
Furniture 35 25
{Cabinets 10 15
Millwork 25 16
Containers _ 1 1
Other | 14 19

Source: Ward International (1992),



Table 4.11]——Summnry of FAQ World Outlook Projections for forest products

Percent per annum growth in consumption

Product 1965-75 1975-b87* b87-95 1995-2000 2000-10

Developing countries

Roundwood ' 3.0 2.6 23 2.1 2.0
Fuelwood 2.6 22 2.2 17 14
Industrial rndwd 55 42 3.0 3.5 3.7
Pulp wood 69 8.1 39 53 6.1
Sawn wood 4.8 4.5 29 3.2 33
Wood-based panels 115 1.7 7.3 8.2 82
Paper & paﬁerhoard 54 7.5 6.2 6.8 72

Developed countries

Roundwood 0.1 1.8 1.4 1.5 1.6
Fuelwood 3.3 4.3 0.5 03 0.2
Industrial rndwd 0.8 ' 14 1.6 1.8 | 1.8 |
Pulp wood 3.0 29 26 29 32 |
Sawn wood -0.1 1.0 1.2 14 1.5
Wood-based panels 6.9 2.6 2.9 33 35
Paper & paperboard 27 3.6 25 30 32

* The base period for these projections (b87) is the average consumption 1985-89. :

Source: Food and Agriculture Orpganization (1991).




Table 4.11-Trends in consumption of industrial forest products in tropical
countries, 1970-90°

Conifercus  Nonconiferous . Wood-based Paper &
sawn wood sawn waod panels paperboard
Thousand cubic meters Thousand MT
1970 8,156 20,127 3,074 7318
1975 10,676 26,249 4,581 8,822
1980 14,673 37,978 8,100 14,258
1985 16,414 44,945 9,016 16,861
1990 17,631 52,828 8,918 1 23.373
Average aunual growth (percent)
1970-90 3.9 4.9 55 6.0

* Apparent consumption for the tropical countries of Africa, Asia, and Latin
America; excludes countries in those regions that are cutside the tropical zone.

Source; Calculated from data reported by Food and Agricultore Organization
" (AGROSTAT).



Table 4.12--Apparent comsumption of nenconiferous
gawint wood fn tropical countries, 1970-90

Tropical countriez of:

Latin
Africa America Asia Ocesnia Total
Thoussnd cuble mecers

1970 2,034 6,594 11,407 L 20,127
1971 2,217 7.095 11,161 62 20,535
1572 1,976 &,783 12,981 136 21,876
1973 2,114 - T.148 12,645 97 22,002
1974 2,477 7,624 13,959 7B 24,138
1%75 2,790 B,622 14,740 o7 26,249
176 2,619 9,763 15,630 as 28,101
1877 3,000 10,158 18,018 75 31,251
1978 3,742 10,667 18,923 77 33,409
197% 3,833 10,625 18,194 77 32,731
19840 4,596 12,231 21,083 88 37,978
1981 4 B854 12,908 21,632 54 39,448
1582 4,530 12,659 24 552 57 41,798
1983 4,277 12,982 24,914 58 &2 231
1984 4 257 13,670 25,887 &0 &3 474
1985 4 676 13,68% 26,521 59 &4 945
1984 4,805 14,303 25, B56 &7 453,031
1387 5,025 14, 28% 2B 786 70 48,170
1988 5,049 14,212 28,375 ral 47,704
1989 5,142 14,595 34,600 &9 54 406
1990 53,1248 14,851 32,785 &9 52,829

Source: Food and Agriculture Organization (AGROSTAT).



Table 4.13--Apparent consunption of conifsrcus
sawn wood Iin tropicel councries, 1970-90

Tropical countries of:

Latin .
Africa America Arja Dceania Total

Thousand cuble maters

1970 441 6,204 1,500 11 2,156
1971 500 6,010 1,701 16 8,227
1972 457 6,203 1,762 18 8,510
1973 461 5.4132 1,807 13 8.193
1974 395 6,452 1,806 12 8,665
1975 438 8.317 1.908 13 10,676
1976 431 9,267 2,716 12 12.426
1977 44y 9,970 2,692 12 13121
‘1978 408 10,532 2,711 14 13,665
1979 424 10,389 3,062 14 13,883
1980 505 10,771 3,343 54 14.673
1981 548 10,89 37473 46 14,961
log2 521 10,659 3,824 L& 15,05G
1983 464 11,315 4,357 46 16,182
1984 528 11,985 4,375 46 16.934
1985 553 11,926 3,894 41 16414
1086 565 11,758 3,709 41 16,073
1587 617 11,876 3,769 41 16,303
1988 666 12,249 4,019 43 16.977
1989 631 12,204 4,315 43 17.193
1990 62¢ 12,102 4,857 43 17631

Source: Food and Agriculture Orxganization {AGROSTAT).



Table 4, l4--Apparent consumption of wood-basad panels
in tropical countriez, 1970-90

Troplcal countries of:

Latin
Africas  America Asia Oceania Tatel
Thousand cublec meters

1970 264 1,265 1,521 26 31,076
1971 360 - 1,496 1,442 23 3,321
1972 385 1,84l 1,451 24 3,751
1973 423 1,597 1,388 9 1,817
1974 4599 2,131 1,319 B 1,957
1675 486 2,302 1,784 B 4,581
1676 581 2,5%0 2,122 & 5,209
1977 656 2,878 2,457 15 6,006
1978 692 2,957 2,622 16 6,287
1979 780 3,169 3,002 16 7.057
19380 942 3,611 3,535 iz 8,100
1581 935 3,819 3,94] 11 8,707
1482 980 3,782 4,871 13 9 646
1983 1,004 3,803 &, 47 15 8,968
1984 903 3,763 &,294 15 8,974
1985 1,011 3,670 4,217 ig 9,016
1986 1,010 3,750 4,370 24 9,154
1987 591 4,004 3,951 24 8,970
1982 1,026 3,901 4, EB7 29 9,653
198% 1,041 3,841 4,207 29 2,118
1999 1,040 3,784 &4 048 1 g,918

Source: Food and Agriculeure Organization (AGROSTAT).




Table 4.15--Apperent comsumption of gapar and
paperboerd in tropical countries, l570-99

Troplcal countries of:

Latin
Africa America . Asls Oceania Total
Thousand metric tons

1970 390 4,323 2,601 & 7.318
1971 Li ¥ &, 516 2,892 4 7,758
1972 397 L, 203 3,002 5 8,207
19753 482 3,254 3 s 1 9,053
1974 549 6,055 3,171 1 9,776
1975 477 3,357 2,987 1 8,822
1576 518 6,137 3,473 3 15,129
1377 527 b, Thy 3,670 7 10,998
1578 542 7,063 4,236 9 11,85G
19745 542 7,738 4,612 10 12,902
1980 554 B,957 4,734 13 14,268
1931 681 B, 984 5,237 12 14,914
1982 5568 g.105 5,420 2 15,102
1583 5549 G, 026 5,578 10 15,213
1084 529 4. 872 6, 148 ] 16,557
1985 558 1G,074 6,180 q 16,861
1988 SRS 11,011 6,583 9 18,188
1927 oo 11,370 7. 774 L) 19,759
1988 614 12,690 B 528 9 21,841
1989 5949 12,627 9 471 Q 22,706
1590 603 12,357 10,404 9 23,3713

Source: Food and Agriculture Organfzation (AGROSTAT).



Table 4.16~-Developing country exports of selected forest products, 1975-90

Product

and destination 1975 1980 1985

1990

Nonconiferous saw and veneer Jogs (million cubic meters)

Developing countries 10.1 13.7 9.2
Developed couantries 242 24.6 17.7
World 34.3 383 26.8

Nonconiferous sawn wood (million cubic meters)

Developing countries 20 4.2 4.0
Developed countries 2.7 4.1 3.9
World 47 - 83 1.9

Piywood (million cubic meters)

Developing countries 0.4 1.5 3.4
Developed countries 2.6 2.7 2.5
World 3.0 4.2 59

12.0
14.7

. 26.7

4.9
4.2

9.1

6.4
5.5

11.8

Source: Food and Agriculture Organization.
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Substitution in Forest Products Consumption; Issves, Trends and Implications for
Tropical Timber Trade Policy

16 October 1992

D.J. Brooks

i. Background

Markets for tropical timber are critical in maintaining tropical forest; forest management that
provides financial returns with practices that maintain ecological conditions and processes can
be one of the best methods for slowing rates of deforestation in the tropics (Poore 1989).
However, a sequence of as-yet unanswered questions begins in the conclusion that sustainable
management of tropical forests costs more than current management approach (Oxford
Forestry Institute 1991). If raw material (log) production costs production costs are
increased, and these increased costs are passed through to product prices, how will markets
respond?  Will consumers absorb these costs as an inevitable part of sustaining tropical
forests? Or will consumers respond simply to higher prices by reducing consumption of
tropical timber, thereby undermining the objective of sustaining tropical forests through
economic retumns from timber products of tropical forests? The lack of clear knowledge of
the type and rate of likely market response 1o higher tropical timber prices inhibits policy
development and analysis. If reduction-in consumption or substitution of other material and
products for tropical timber occurs quickly and broadly, new policy approaches must be

developed.

In fact, we do not lack general knowledge of the processes or results of materigl substitution,
but we do not have enough information on demand for tropical timber products to broadly
and definitively project the results of increased tropical timber prices. However, for some
tropical timber products, in some markets, we have evidence of changes in consurnption in
response ¢ changes in price and the price of substitutes. This paper briefly reviews issues
of materials substitution, and experiences in forest products to provide background useful in
forrmelating tropical timber trade and management policies. Recent studies of tropical timber
markets are reviewed for specific indications of possible market responses.

2, Sﬁhstimtiun processes

The process by which materials are consumed and substituted for each other has been
extensively treated in the economics literature. Abundani materials are used to replace
relatively scarce materials to maintain types and levels of economic activity, Rosenberg
(1973) uses examples of the use of timber in the United States and Europe to illustrate these
processes, Compared to conditions in Europe, in the 18th and 19th centuries wood was
abundant in the United States and use was inefficient. Increasing real prices, increasing
relative prices, and new technology iead to the substitution of other materials for wood across
a wide array of activities (Rosenberg 1973).

il



Based on a enymeration by Tilton (1983), four types of substitufion can be identified:
matenial for material, other factors for material; quality for material; and interproduct
substitution, Forest products provide examples of all four types of substitution,

Material for material: - Timber use by railroads provides a 19th century example of this
process. In the United States in 1850 wood supplied more than 90 percent of all fuel-basad
energy, and was neatly the sole source of fuel for steam engines; by the end of the century,
a shift to coal fuel was nearly compiete (Rosenberg 1973). More recent examples of
material-for-material substitution include the use of concrete in place of wood for railroad
ties, and fhe use of aluminium, steel and plastic in place of wood in structural ard decorative
uses.

Other factors for material: - In all industries consumption of materials is reduced by
increasing non-material inputs. In forest products, timber consumpticn in the manufacture
of sawn wood and other preducts has been reduced through increasing the use of labour and
capital. In the past few decades in the United States, technology - in the form of capimt
inpats - has been reduced both raw material and labour use. Examples include computer-
controlled saw milling tnachinery, "chip-and-saw™ technigues to increase total material
recovery, and the development of narrow kerf blades,

Quality for material: - Altering product quality or performance standards can be used to
reduce material content. A general example of this is lumber production standards in the
United States and elsewhere that specify smaller minirnm dimensions for products sold as
having larger nominal dimensions. Other examples include reductions in acceptable
dimensions of standard framing lumber to 2 x 3 inches from 2 x 4 inches, and the use of
low-grade core material in place of veneer in plywood.

Interproduct substitution: - This type of substitution does not alter the manufacturing process
or the mix of materials used to produce individual good; instead the composition of goods
or services is changed (Tilton 1983). Thus of electronic information in place of paper is one
example of (widely expected, if not actually observed). Perhaps more important are
significant changes in the level and composition of demand for forest products that have
resulted from the introduction and suwbstitution of new products, some of which are
themselves manufactured fram wood. The intraduction of plywoaod that replaced lumber as
sheathing material is perhaps the best example; plywood also replaced lumber and shingles
in siding: particleboard has replaced Inmber in much fumiture construction.

This broad-based approach makes clear the importance of substitution as a factor in
commaodity preduction and consumption., Forest products manufacturing and marketing are
no exception. The process of substitution is fundwmental and whiguitons, and the conditions
and factors that cause it are not weil understood (Tilton 1983), It is not possible to state
generally and categorically which among changes in relative prices, changes in market
institutions and regulations, development of technology, or changes in consumer tastes and
preferences is most infinential in causing or controlling the rate or extent of substitution. In
large measure this is because the process of substitution ¢an only be understood in the context
of specific products used in specific markets, and within a relatively short time frame.
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For tropical timber all four types of substitution must be considered. Material-for-material
and interproguct substitufion are likely to be the most important in the near terms, but all are
important, Substitution opporiunities include non-timber materials, the use of non-tropical
timber, and the development of products using, for example, tropical vengers glued on cores
composed of other materials. Which is most likely-or deminant-will depend on end use and
market. '

3. A briel review of literature

Unfortunately, the forest products literature offers little information on the substitution
guestion that is directly useful to analysis of tropical timber markets. Generally, two types
of studies have been done. The first is a descriptive approach; this might be quite general
{dealing with issues) or quite specific in terms of technical details. Studies of U.S. forest
products markets generally have addressed broad trends in substitutior {see, for example,
Haynes [1990], but do not provide specific estimates of factors motivating substitution, or
rates at which it may occur in the future. Alexander and Greber (1991) estimates specific
elasticities of substitution between softwood lumber and nonwood materials used in
construction, using relative prices as the explanatory factor. Although their results are by
no means definitive, there are indications of the type and magnitude of interaction among
materials 1n this broad end-use market,

Studies focused more narrowly provide more information on causes, processes and
opportunities for substitution, but cannot be generalized. See, for example, clark (1971)
Spelter (1933) and Hansen and Sinclair (1991). Studies of this second type would be ideal
for current tropical timber policy deliberations. Unfortunately few studies have specifically
considered tropical timber.

Vincent and others {1990 1991) approach the substitution question by examining producer
decisions on choice of raw material. Vincent and others (1990) examine substitution among
tropical timbers, to examine the vse of well-known species (WKS) and lessor-known species .
{LKS) of tropicat timber. Here, as with Alexander and Greber (1991), relative prices are
assumed {0 motivare substitution; that is, the hypothests tested is thar changes in relative
prices of WKS and LKS lead te substitution. Results were generzlly in¢onclusive. Weak
data is one explanation; the possibility that substitution, or the lack of it, may be more
strongly motivated by other considerations is another,

Vencint and others {1991) examines substitution between tropical and temperate logs in
Japanese lumber production; statistically significant results are reported. That is, relative
prices are found to be a statistically significant factor in explaining substitution in raw
material use. However, there is an inelastic relationship between consumption (by mills) of
tropical logs and changes in prices of lemperate softwowds. Not surprisingly, substitution
was found to occur more readily within a species group than across groups. The magnitude
of response to relative prices was such that it is not an important factor (to date) in raw
material choice, for Japanese saw mills.

Some models of demand for tropical timber in the US market have included substitute
products as explanatory factors, Haji-Othman {1991) included the price of substitutes -
domestic hardwood tumber - in his model of US demand for tropical lumber. The price of
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the substitute was not a significant explanatory factor, but demand was found to be very
responsive to ¢changes in the price of tropical lumber. Cengel and McKillop {1990} estimate
US demand for tropical hardwood plywood using a specification in which hardboard is a
substitute product. Price of domestic hardboard was found to be a significant explanatory
factor in US demand for hardwood plywood from Japan, although there was not strong
evidence in response to changes in import (own) price. Chou and Buengiorno (1982, 1983)
estimnated statistically-significand, own-price elasticities for imponed hardwood plywood, but
did not include prices of commaodities other than hardwood plywood as explanatory variables.
Chou and Buongiorno (1983) focuses on the processes and elasticities of substitution among
sources of supply of hardwood plywood,

Tising a model simifar to Cengel and McKillop (1990), but aggregated across all sources of
supply, own-price and cross-price ¢lasticities werg estimated for US imports of hardwood
plywood (see appendix 1). Ower the period 1971-91, imports were found to be responsive
to import price, the price of substitutes, and activity in end-use markets. Using more recent
data, own-price elasticity estimates are somewhat lower than the high own-price elasticities
reported by Chou and Buongiorno (1883) and Cengel and McKiliop (1990). However, these
results illustrate the importance of substitution - relative prices - in demand for tropical
plywood in the United States, and support Ward Internationzl’s (1992) description of the
importance of end-use activity in US demand for tropical plywood. '

4, - Studies of tropical timber markets

Recent studies of timber markets in Japan and Europe provide descriptive results that
contribute to our understanding of substitution as it specifically relates to tropical timber.
. For the most part, these studies do not provide comprehensive or conclusive information, but
they do provide indications of trends in tropical markets and evidence of substitution. For
example, Ward Associate (1990) discusses Japanese market conditions for all wood products,
and the current and future role of tropical timber products. Changes in market conditions
{reductions in log imperts and increases in product imports) are assessed in terms of net
revenue {0 tropical imber producers, and the competitive position of tropical timber is assess
by broad markets, ' '

The general assessment is that tropical fimber "is doing reasonably well” (Ward Associates
1590). However, tropical lumber has decreased to less than 10 percent of the lumber market
in 1989 from more than 15 percent in 1980, Because acceptability among consumers remains
high (based on function and appearance), price and availability are given as reasons for
reductions in market share (Ward Associates 1990). Markets for tropical plywood in Japan
are expecied to grow, based increasingly on imports of products rather than on domestic
({Tapanese) production. However, substitute materials {softwood logs and veneers) and
substitute products (medivm density fibreboard and oriented strand board) are identified as
strong competitors in a number of key end-use markets, Nevertheless, over the next decade
tropical timber consumption in Japan is expected to remain roughly constant when measured
in {erms of total (roundwood equivalent) volume (Ward Asscciates 1990)., ILog volumes
consumed will decrease sharply and products volumes consumed are expected to increase

sharply.
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The markei for topical fimber in the United Kingdom is described as "buoyant” by the
Oxford Forestry Institute (1991), implying a relatively inelastic response to higher prices.
However, Cooper (1990) and ITTO (1950) provide evidence of markets for tropical timber
in Europe that, if not weak, ate certainly susceptible to change resulting from changes in
relative prices and changes in consumer preferences,

Cooper (1590) reviews tropical timber markets in European countries. He outlines detailex!
end-nses for tropical timber and discussions with decision-makers (i.e., consomers of tropical
timber who are in many cases producers of consumer goods). The qualitative factors that
determine the demand for tropical timber in these uses are presented. These factors include,
for example product characieristics that lead to the choice of tropical timber (the basis for
evalvating the existence of possible substitutes), and the strength of consumer loyalties.
Quantification and statistical estimates are the next logical step, albeit one requiring
considerable effort, Specific forecasts of Buropean tropical timber markets are not
developed.

ITTO (1990} estimates tropical timber’s share of total sawn wood consumption for Europe
as 3.9 percent in 1986, a decline from 4.5 percent in 1972. Consumption of tropical
plywood is estimated to have been roughly unchanged over the period 1976-86. The outlook
for tropical timber consumption for the next decade is projecied to be similar to the past
decade: decreasing Iog consumption (by Eurcpean countries) and increasing product
consumption with little net change in the total volume of tropical timber consumed,
Consumption of all timber products is projected to increase; as a result, tropical timber is
expected to decline in relative importance (YTTO 1990),

Ward International (1992) reviews North American timber markets, focusing on markets and
uses for tropical timber. North America - predominantly the United States - is the largest
forest products market in the world, but tropical timber and timber products account for a
very small part of consumption. Trade between Canadla and the United States accounts for
the vast majority of North American trade in forest products; imports into either the United
States or Canada from other sourges are small. However, tropical timber accounts for
significant propertion of imports from non-North American sources. Tropical timber
accounts for half of US hardwood lumber imports, and 90 percent of US hardwood plywood
imports (Ward International 1992), _

Recent trends in North American markets for tropical timber are strongly influenced by the
recent recession; production, imports and consumption of all forest products peaked in 1988~
89, and declined 1990-91. Primary tropical timber products (logs, lumber, plywood and
veneer) barely maintzined their share of this declining market; for most products,
consumption in the early 1990s is below levels of consumption in the early 19805, Growth
in North American consumption of tropical timber is forecast to accompany growth in total
consumption (Ward International 1992), but tropical imber faces competitive pressure from
Iow cost substitutes in a number of end use markets. Tropical timber products "aze, at best,
only holding their own in North America” (Ward International 1992). Competitive
substitutes include forest preducts manufactured from temperate species, and products
manufactured from non-wood materials. For example, in furniture markets - the largest
market for hardwood products - reconstimted panel products such as medium density
fiberboard (MDF) and particleboard compete with, and are substituted for, tropical plywood.
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Althongh in some cases, these products provide a market for tropical venecer as a surface
material, the total volume of tropical timber copsumed decreases substantially. Changing
fastes and preferences that appear to favor temperate over opical woods in some exposed
uses also contribute to pressure on the competitive position of tropical timber (Ward
International 1992),

Ag js the case with Japanese and European markets for tropical timber, the North American
market is also characterized by a shift away from raw materials and semi-processed
materials, and towards imports of value-added tropical timber products. However, because
North American imports of tropical logs kave never been significant, the shift is away from
lumber and plywood and towards imports of manufaciured products such as millwork, doors, .
furniture and furniture parts. Non-tropical countries in Asia (such as Taiwan) and Europe
{such as Denmark) are major suppliers of fisniture in which tropical timber is & component
(Ward Intermational 1992). Tropical timber remains a competitive material in these products
and end uses, and valne added preducts represent the best prospect for growth in North
American imports and consumption of tropical timber (Ward International 1992), However,
tropical timber producers face increased competition from 2 farge number of potential

suppliers.,

Analysis of tropical timber consumption baséd on trade data must be done with caution, as
these data can be quite misleading. First, the high degree of aggregation underiying these
data can easily mask conditions that are quite different than they first appear. Second, as the
consuinption of trade in tropical timber changes, the choice of where consumption is
measored becomes criticat to an assessment of market response. For example, consumption
of tropical logs has declined in every European market; in nearly every case, important of
products {sawn wood; plywood and manufactured goods) have increased. Changes in the
composition of trade do nof necessarily indicate the direction of change in overail
consumption of tropical timber. Changes in consumption are made more difficult to measure
by lack of complete current and historical consumption daty that distinguish tropical from
other timber, Historical data that include information on the use of tropical logs in
consuming countries are needed. Efforts of tropical timber producing counéries to increase
processing beyond sawing Iumber or manufacturing plywood further complicate the
assessment of trends. If data on specific end uses of logs, lumber, and plywood are not
available, countries importing smaller quantities of sawn wood and higher quantities of
joinery products or furniture may be assumed to be consuming less tropical timber than is
actually used.

Summary: implications for tropical timber trade

Even in the absence of the data needed 1o develop detaited models of changes in consumpiion
of tropical timber products in specific uses, price trends can be used to indicate one source
of pressure for substitution. Table 1 builds on the Ward Associates (1990) analysis of the
Japanese market (see their table (IX-E). Changes in prices of temperate (hinoki) and tropical
(tavan) lumber clearly iliustrate incentives to find substitutes for {ropical imber, The real
price (cost relative to an index of all commodity prices} and the relative price of lauan
Iumber have increased almost steadily since 1970. In contrast, the real price of hinoki
fumber has fluctuated, but shows no trend over the same peried (figure 1). As a result, the
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relative price of lavan lumber has increased in the last decade, and especially in the period
1987-91. This should be expected to lead to reductions in market share, as reported by Ward
Associates (1990).

Data from the US market show similar patterns. Indexes of real prices for hardwood
plywood imports, and domestic hardwood plywood (and related products) are shown in table
2. Although hardwood plywood imports include some temperate plywood, tropical hardwood
plywood accounts for 90 percent of US hardwood plywood imports, and about one half of
hardwood plywood consumption. In real terms {deflated by the all commodity producer price
index), the price of hardwood plywood imports in the US fluctuated 1970-85, but shows no
trend until the late 1980s (figure 2). Some of the sharp change in the price index 1989-90
may be anomatous - the result of changes in commodity classifications in trade data (1989).
Nevertheless, increases in real prices of tropical plywood have been sustained, Perhaps even
moie significant, over the period 1970-88 the price of imported hardwood plywood increased
relative to a composite index of hardwood plywood and related commodities that can be
expected to act as close substifutes. Therefore, it is only surprising that tropical piywood has
apparently maintained its share of the US market (Ward International 1992).

Ingram {in press) adds additional information o this view of price trends by examining broad
trends in tropical timber imports by North America, Japan and Europe. Incressing real
prices were found in all markets. Most price increases occurred in the last decade; changes
in prices relative to those of corremt or prospective substimtes were not examined.
Generally, Ingram {in press) provides addstional indications of price-based indycements to
seck substitutes for tropical timber, To confirm this, further work must examine prices of
specific tropical timber products (a) relative to all commaodities (ie real price trends), and (b)
relative to actual or potential substitutes. Even without a completely developed statistical
analysis we can determine the extent to which historical trends provide, or fail to provide,
economic signals that would induce substitution or reduction in consumption.

Additional, more detailed, and more comprehensive studies must be undertaken to improve
our understanding of tropicat timber market responses to changes in prices and other factors.
In addition to price changes, studies must address, for example, labelling and certification
(efforts to effect consumer attitudes without ¢hanging prices) and regulatory and legat factors
(such as building codes and product standards). Cooper (1990) outlines methogs for studies
of high value end uses of iropical timber in Eutope. 1 is imnporiant 1o keep in mind the fact
that the substitution decision can be made at a number of stages in the manufacturing
process. Although the responses of "final™ consumers typicaily are examined in econometric
studies, manufacturers choices of inputs alsp should be considered. Because many tropical
timber products are "embedded"” in broader consumer goods (for exampie, as doors or
window frames in houses) it will bet difficult to establish the basts for consumer choices.
Finally, any analysis of consumption trends requires prices consistent with the stage of
processing, and should also be based on cost in use. Prices of substitute raw materials are
appropriate when exarining manufacturers production decisions, but may not reflect costs
of final products; choice of the price indicator must be consistent with the market and use
being gxamined. '

Although not systematic, data from a variety of markets and sources show that prices of
selected tropical imber products have increased (1) relative (o prices of all commaodities, and
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(2) relative to prices of potential substitutes. Models of demand for tropical timber products
generally have shown consumption to be responsive to the real price of tropical timber
products, and responsive to the price of selected substitute commodities, As a result, we
should expect the market responses - reductions in demand for tropical timber - that, in fact,
have been observed in descriptive studies. If policy intervention results in increases in costs
of production of tropical timber relative to production costs of competitive products
(temperate timber, and other materials), and these costs are reflecied in increased product
prices, further weakening of markets for tropical timber should be expected.
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Table 1--Trﬂ§i¢al &nd temperate lumber prices in
Japan, 1970-91

Lavan®” Hinol{t

Nominal 'B0 Yen Nominal ‘B0 Yen Ratio®

Thousand ven per cubfc meter

1570 42.3 B7.4 40.0 82.6 .
1871 43.0 B%.6 42.1 87.7 .
1872 40.8 B4.3 46.2 85.4 .
1573 b7 97.7 53.4 99.0 .
1974 73.2 9%.3 100.8 136, 8 .
1975 67.7 89,2 101.9 134.3
1976 77.6 97 .4 105.0 131.7
1977 82,2 10]..2 113.3 139.5
1878 79.5 13G.5 105.5 133.4

1979 133.3 157.
1980 141.1 14%.
1981 126.2 124,
1582 135.% 131.
1983 120.4 128,

100.0 1:7.8
130.9 130.9
137.0 135.1
112.0 10B.5
108.0 107.0

r e

MNMEEENWDRROD QW= s
ﬁﬁMMHMMWGHMNWMmemeMm

1984 130.6& 129, 8g.3 97.7
1985 134.0 134, 86.6 87.0
1986 130.2 144 . g1.8 101.8

1987 137.2 157.
1988 138.4 160.
1989 152.2 172.
1990 167.38 186,
1991 165.5 183,

124.1 142.5
117.5 136.4
118.7 134.3
119 4 132.4
1l6.4 128.9

HHHHI—'I—'I—'HI—'I—'QI—'I—'FC‘QGQQﬂHH

P |

LSRR TR R e LR N R k)

* Leauan boards, grade 1, 3,0 - 3.4 % 30 cm x 4.0 o,
P Hinoki square, grade 1, 10.5 cm % 10.% co x 3.0 m.
€ The xatic of leuan price to hinoki‘price,

Sources: Food and Agriculture Organization (1990);
Jasggjwbnd-prnducts Informatien apnd Besearch fenter
{1 . '




Table 2--Hardwood lgwand price indexes in the
Dniced Stetes, 1970-92

Impave unit 411 herdwood
value index plywood Lndex®

Rominal Deflated® Nominal Deflated® Ratico®

1970 0. 344 0.933 0.566 1.534 0.608
1971 0,348 0.913 0,556 1.459 0.626
1972 0.362 0.909 0.576 1.447 0.628
1973 D.522 1,159 0.623 1.384 0.837
1974 0.591 1.105 0.719 1.344 .823
1995 0.458 0.785 0.660 1.130 0.695
1976 0.545 £.892 0.677 1.108 0.805
1977 0.669 1.030 0.705 1.086 0,949
1973 0,698 0.998 0.774 1.167 0.5%01
1975 0.957 1.216 0.924 1.187 1.025
198D 1.13% 1.263 0.975 1.0E& 1,163
1381 1.048 1.070 0.993 1.013 1,056
1582 1.600 1.000 1.000 X.000 1.000
1383 0.908 0.823 0,993 0,304 0.915
1984 0.977 0.942 0.9%6 0.950 0.980
1985 0.864 0.837 0.899 0.87L 0,951
1986 0.879 D.877 0.910 0.908 0.965
1987 1.046 1,017 0.929 0.%04 1.125
1988 1.147 1.073 0.942 0.881 1.218
1989 1.830 1.631 0.998 0,889 1.834
1899 2,256 1.940 1.034 0.889 2.181
1991 2,224 1.508 1.028 U.BBZ 2.163
1992p 2.274 "1.943 1.056 0.902 2,154

" Hardwoed plywead and related preducts. _
P Nomingl index divided by the sll commodity producer price index,
¢ Rat{o of Import unit value index and hardwood plywood composite Lndex.

Sources: Ulrieh {199Q); U8 Buresu of lsbor Statisties,
US Department of Commerce.



Appendix 1--A model of United States demand for hardwood plywood imports

Some recent studies provide estimates of the own price elasticity for tropical plywood
imports, but are less clear on the guestion of substitution—-that is, the change in imporis
in response to changes in the price of substitutes. Chou and Buongiomo (1983) focus on
substitution among sources of supply, but do not consider the price of domestic
hardwood plywood, or other substitute products in the demand for imports. Cengel and
McKillop (1990) estimate U.S. demand for hardwood plywood from Korea, Taiwan, and
Japan, and include the price of a substitute, Type II hardboard, as an explanatory factor,
Neither of these studies uses data more recent than 1979, Therefore, a simple model of
U.S. demand for hardwood plywood was formulated to provide estimates of own-price
elasticity using more recent data, and better estimates of the response of demand to
changes in the price of substitutes.

Demand for imported hardwood plywood was modeled as a function of the import price,
the price of domestic hardwood plywood and related products, and levels of activity in
end-use sectors of the U.S. economy:

Q = «P_f1p 52" (1)

Equation (1) combines Chou and Buongiorno’s (1983) and Cengel and McKillop’s (1990)
specifications. Total import demand is estimated in a single equation. Data series
chosen to represent the price of substitutes, and end-use activity differ from those used
by Cengel and McKillop (1990). Equation (1} was estimated using data from 1971-91;
results are shown below,

All coefiicients in table 3 have expected signs, and are significant at the .01 level, These
results are consistent with previous econometric results, and support Ward Internationals
(1992} description of the importance of end-use activity in U.S. demand for tropical
plywood. Estimated own price is -1.2, and the elasticity of imports with respect to the
price of substitutes is 1.5; Chou and Buongiomno (1983) estimated an own price elasticity
of -22 for hardwooed plywood imports. Cengel and McKillop’s (1990) estimates of own
price elasticity range from -1.4 to -1.9; their estimate of the elasticity of imports from
Japan with respect to hardboard price is 5.2. ‘The results shown ia table 3 confirm that
demand for tropical hardwood plywood continues 1o be quite responsive to price; in
addition, the importance of substitution—relative prices—in demand for tropical plywood
in the United States is demaonstrated,




Table 3--Coefficient estimates (t-statistics)

a B1 B2 g3 R? D-w
8.0256 -1.1573 14514 08293 083 137
(144.09) (-6.66) {5.45) (3.07
* Durbin-Watson statistic.
Table 4-.Definition of variables
Variable Description
Q U.S. imports of hardwood plywood, million square feet, surface measure.
P Index of the unit value of hardwood plywood imports, deflated using tha

all-commodity producer price index.

- Py Hardwood plywood and related products price index, deflated using the all-
commodity producer price index.
E Index of end-use activity, constructed from an index of the real value of

private construction, the index of total manufactaring production, and the

index of furniture production.
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United States Trade in Forest Products:
Trade with Tropical Countries and Trade in Tropieal Products

David J Brooks

27 January 1992

Abstract

Data on the value of United States imports and exports of forest products 1985-91 are
summarized, with particular attention to imports of tropical timber and forest products trade
with tropical countries. Long-term trends (1950-90) and preliminary data for 1992 are also
reported. Forest products trade data is grouped in two broad categories, solid wood and pulp
and paper, and sixteen commodity groups within these broad categories. Commodity groups
are based on the Harmonized System commodity trade classification. Patterns and trends in
the value of US forest products trade with tropical countries reveal that trade in secondary
products and pulp and paper products now accounts for half of US imports from tropical
countries. In addition, tropical countries represent important markets for US producers, with
total US forest products exports to these countries valued at 3 billion doltars in 1992, and net
trade valued at 1.4 billion.

Introduction

This report summarizes US trade in forest products, focusing on US trade in tropical timber,
US trade with tropical countries, and US trade with ¢ountries that are members of the
International Tropical Timber Organization (ITTO). The International Tropical Timber
Agreement (ITTA) {United Nations 1984} is a multi-national commodity trade agreement
whose central objectives are to support and promote conservation of tropical forests through
sustainzble management, utilization, and trade in tropical timber, When established a decade
ago, ITTA identified countries as either producers or consumers of fropical timber, and
focused attention on trade in tropical logs and primary products manufactured from non-
coniferous tropical timber. Primary products include logs, sawn wood, veneer and plywood.

Renewal of the ITTA must take into consideration the complexity of forest products trade
linkages among tropical developing and temperate developed countries, Issues that must be
addressed include shifts in tropical country exports from primary products to “secondary™
products that include a wide variety of manufactured goods, and the increasing importance
of forest products imports by tropical countries. Recent data on United States forest products
trade illustrates these issues.

Compared to Japan, Taiwan, Korea, and the European Community, the United States is a
relatively unimportant participant in markets for tropical timber; tropical timber is a minor
component of US consumption of industrial forest products. Nevertheless, US imports of
tropical timber products are significant in terms of value - more than 600 million dollars in
1991. In terms of the value of trade, however, tropical countries are more important as
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markets for US exporters of temperate forest products than as sources of supply for US
conspmption, This report provides a broader context for understanding United States wade
in tropical timber and forest products trade with tropical countries, Patterns and recent
trends in trade reflect the increasing complexity of the United States role in tropical timber
production and trade.

Data sources and methods

Official US trade data is compiled and maintained by the US Department of Commerce
(USDOC); all data used in this report is taken from USDOC computer records. Daia
summarized in this report covers the period 1985-91; individual commodity data was
aggregated by commodity groups and groupings of trade partners. For 1985-88, data is
USDOC estimates of the correspondence between HS commodity codes and earlier
classification of US commodity trade (TSUSAY. . Althongh this correspondence may have
errors associated with individual commeodities, the correspondence is rezsonably accurate for
broad aggregates such as those listed in table 1.

Solid wood products are defined as all commadities in chapter 44 of the HS (US International
Trade Commission 1990); pulp and paper products are defined as commodities in chapter
47 and nearly all commodities inchuded in ¢hapter 48. Commedities in chapter 44 for which
a tropical timber component is explicitly identified were seiected using 6-digit HS codes and
aggregated to display trends in tropical timber imports. Although tropical {imber data was
extracted for 1985-91, USDOC estimates of the value of tropical fimber impaorts prior to
1989 did not appear reliable, Only data that was collected using the HS codes (1989-91) was
retained.

US forest products tradicg partners were grouped into three categories: TTTO producer

countries (those producing tropical timber), ITTO consumer countries, and all other
countries. [TTO countries are shown in table 2; trade with any country not shown in table

2 is included in the "other countries” grouping. In more aggregated compilations, US trade

with all tropical countries, temperate countries, and selected individual countries is also

reported. Tropical countries are defined as countries with significant area in the tropical

Zone. :

Background

Production and trade in industrial timber products is generally recognized as only one of
many factors influencing tropical deforestation (Repetto and Gillis 1988). Nevertheless, trade
in tropical timber has come under increasing pressure in the past decade (Vincent 1990).
Changes in timber management practices have been suggested as a means of reducing impacts
of industrial timber production on tropical forests; these methods, however, are likely to be
more costly than current practices. Increased costs, if reflected in commodity prices (as
should be expected), will limit markets for tropical timber products and, ultimately, limit the
role of tropical timber in providing revenue and incentives for maintaining trapical forests
(Barbier and others 1992z, [992b). Sustainable forest sector development and trade requires
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integration of environmentally benign timber production, efficient processing and effective
marketing.

Prospects for supporting sustainable management of tropical forests through intervention in
trade are complicated by compefition among producers of tropical timber, and competition
between tropical timber and substitute products that include temperate timber, and non-timber
materials (Barbier and others 1992b). The effects of trade policy measures on management
of tropical forests can only be understood through information on trade and use of tropical
timber products. In turn, developments in trade and use of tropical timber products can be
understood only within the broad context of the forest sectors of both producing and
consuming countries, Two specific developments that must be examined are the importance
of tropical country trade in pulp and paper products, and shifts in the composition of tropical
timber trade toward secondary (more highly processed) solid wood products.

Pulp and paper products represent a considerable and inereasing share of fhe volume and
value of world forest products production, consumption and trade. Although production and
exports of industrial products from tropical forests is predominantly in solid wood products,
tropical countries are producers - and exporters - of smali quantities of fibre products.
Tropical ¢countries are also consumers of pulp and paper products, and must rely to a larpe
extent on imports to satisfy consumption (Food and Agriculteral Organization 1992), The
need 1o satisfy domastic consumption requiremnents is incressing the importance of production
and trade in pulp and paper products for tropical countries. At the same time, efficient
production processes capable of complete utilization of harvested raw material are a requisite
of global forest sector competitiveness, Integrated solid wood and pulp and paper
manufacturing typically contribute to competitiveness in temperate countries, and eventually
may do so in tropical countries as weil. Therefore, an understanding of preduction,
conswinption, and trade in pulp and paper products is a critical component of an
understanding of future industriai use of wopical forests.

Similarly, the effort to maximise economic benefits from preduction of industrial timber
commodities has led many countries, including a number of tropical timber producers, to
emphasize further processing of primary products prior to export. In fact, promotion of such
efforts is included in ITTA objectives (United Nations 1984). Although the inijtial scope of
these efforts was to promote production and export of sawn wood or plywood in place of log
exporis, 4 number of countries have progressed well beyond this stage to production of a
variety of shaped, milled and manufactured products. Policy measures that began with
restrictions on Iog exports to induce sawn wood production now include, in some cases,
rTestrictions on expoits of sawn wood. Any understanding of TS trade with tropical countries
therefore must include recognition of these policy measures and their impact on the mix of
production and exports. Compilations that include only trade in logs, sawn wood, veneer,
and plywood fail t o capture an increasingly important component of the volume - and
especially the value - of industrial timber production from tropical forests,
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Overview of US forest products trade

The United Stateg is the world's leading importer of forest products, and the second leading
exporter of forest products. Since 1950 trade in forest products has expanded significantly,
although forest products trade as a share of all merchandise trade decreased over this period.
Forest products now account for roughly 4 percent of US$ merchandise imports, dows from
more than 10 percent in the 1950s. In 1990, impart of forest products were 17.7 billion
dollars, up from 1.1 biltion (current dollars) in £950. Adjusted for inflation, imports
increased at an average annual rate of 3.4 percent over the period 1950-90 (figure I). As
is the case for all merchandise imports, imporis of forest products reflect the timing of the
US business ¢ycle. Forest products imports peaked in 1989, declined in 1990-9%, and
increased in 1992 (based on data through October 1992), reflecting the timing of the recent
recession and recaver in US economic activity.

Imports of forest products from Canada account for nearly 75 percent of all forest products
imports (table 3); softwood lumber, pulp and newsprint account for three fourths of all forest
products imports from Canada. Pulp and paper products account for two thirds of US
irnports from all sources {table 4). Unlike Japar, where tropical timber accounts for as much
as 15 percent of forest products consuinption, United States consumption and imports of
forest products depends largely on temperate zone forests. Softwood species from North
America make up the bulk of US foregt products consumption. Tropical timber accounts for
a negtigible share of US consumption of logs and lumber, and about 4 percent of US
consumption of pane} products (Ward Intemational 1992). Trepical plywooed does account
for half of US consumption of hardwood plywood, however.

Three tropical countries - Indonesia, Mexico and Brazil - are among the fop five suppliers
of forest products to the United States (based on the total valve of trade), but together
account for onty 7 percent (1.1 billion dollars) of the value of US imports of forest products
(table 3). Forest prodducts imports from all tropical ¢ountries are 10 percent of tot! US
imporis of forest products; tropical countries account for 20 percent of US 1mports of solid
wood -products,

Imports of primary tropical products - logs, sawn wood, veneer and plywood - were valued
at 670 million doliars in 1991 (table 5). These commodities account for less than 5 percent
of US forest product imports (table 5), and about 10 percent of US imporits of solid wood
products. Imports of pritary tropical timber products peaked in 1985; since 1980, imports
of tropical lumber and plywood have fallen substantially (Ward International 1992). Imports
of secondary ("value-added™) products from ifropical countries have increased since 1980
(Ward International 1992).

Although small in comparison to total forest products imports and consumption, US imports
of tropical timber account for a significant share of imports of specific commodity proups.
For example, tropical plywood accounts for about 80 percent of all plywood imports, and
more than 90 percent of US imports of kardwood plywood. Tropical fumber accounts for
half of US imports of hardwood lumber (Ward International 1992),

Over the past 40 years, US exporis of forest products grew more rapidly than imporis,
inereasing to 15.7 pillion in 1990 from 190 million dollars in 1950, Adjusted for inflation,
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exports increased at an annual rate of 7.7 percent over the period 1950-90, and the most
rapid, sustained expansion of exports has been the recent past (1985-91) (figure 1). This
recent increase in US exports is largely attributable to the devaluvation of the US dollar in
1985, but export promotion and efforts to have trade barriers reduced or removed have
contributed to the growth in US forest products exports. Shipments to three countries -
Japan, Canada and Mexico - account for half of all US forest products exports (table 6). As
with US imports, trade with temperate countries accounts for most forest products exports;
trade with tropical countries accounts for a somewhat larger share of exports than of imports,
however. Exports to tropical countries (including Mexico) account for 18 percent of US
forest products exports {table 6).

As is the case with imports, pulp and paper products dominate in US forest products exports;
pulp and paper commodities account for 60 percent of the value US exports to all destinations
(table 7). Five of the sixteen commodity groups ~ logs, lumber, pulp, packaging paper and
board, and miscellaneous paper manufactures - account for more than 835 percent of total
exports. Softwood logs and softwood lumber account for 30 percent of US exports, and
more than 60 percent of exports of solid wood products.

In 1991, US imports and experts of forest products were roughly equal in value. Balanced
forest products trade is characteristic of US recessions, and typically results from a sharp
reduction in imports combined with increased exports (see figure 1). The expansion of US
exports [985-O1 and the recession 1990-91 all but eliminated the forest products trade deficit.
Until recently, imports exceeded exports for both solid wood and pulp and paper. In the past
few years (1989-91), however, the value of solid wood product exports exceeded the value
of solid wood product imports, but not by enough to offset net imports of pulp and paper
products. Preliminary data for 1992 indicate an increase in net imports of forest products
based on net imports for both commodity groups (see figure 1),

Trade with tropical countries

Figure 2 summarizes recent trends in the composition of US forest products trade with
tropical countries. The United States is a net exporter of forest products to tropical
countries; over the period 1985-91, the value of net trade in forest products with tropical
countries increased to nearly 1.5 billion dollars from 300 million dollars. This trade surplus
declined slightly in 1992 (to an estimated 1.3 billion dollars) as a result of increased US
imports; S exports of forest products to tropical countries continued to increase in 1992
(figure 2). US exports to tropical countries more than doubled between 1985 and 1991,
while US imports from tropical countries peaked in 1989, declined 1990-91, and increased
in 1992. Shipments to Mexico account for nearly half of US exports to tropical countries,

Pulp and paper products comprise the majority of US exports to tropical countries, and
produce a trade surplus of 2 billion dollars {figure 2). In 1991 and 1992, nearly &0 percent
of the value of exports to tropical countries was accounted for by pulp and paper, Packaging
paper and board, pulp, and miscellaneous paper manufactures (in decreasing order of
importance) account for most US pulp and paper exports to tropical countries. In contrast,
solid wood products comprise the bulk of US imports from tropical countries. Plywood is
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the single most important commodity group. Net imports of solid wood products from
tropical countries were valued at 700 miilion dollars in 1991.

Imports of tropical primary products account for only one third of the value of all forest
products imporis from tropical countries, and half o the value of solid wood products imports
from these countries. Fiber preducts and secondary products represent the majority of the
value of US forest products imports from tropical countries. Impons from non-tropical
countries (Asia and Europe) account for nearly 20 percent of the value of US imports of

tropical primary products.

The pattern of United States trade with ITTO producer countries differs from US trade with
all tropical countries. The most noticeable difference is in terms of net trade: the United
States is a net importer of forest products from ITTQ producers (figure 3). Nevertheless,
US exporis of forest products to ITTO producer countries have grown steadily, doubling
between 1385 and 1991. As with US exports to all tropical countries - and US exports to
all destinations - pulp and paper products account for the majority of exports to ITTO
producer countries (figure 3). Exports of forest products to ITTO producer countries
accounted for 30 percent of US exports to all tropical countries in 1991,

Primary tropical timber commodities account for only half of the value of US imports of
forest products from ITTO producer countries (fipure 4). Imports of pulp and paper
represent a significant component of US imports from ITTO producers - about 25 percent
of the total value of imports. Pulp imported from Brazil accounts for the most of this trade
and nearly the entire value of US impors of pulp and paper from tropical countries.
Secondary solid wood products, including a variety of manufactured goods, account for-about
25 percent of the total value of US imports from ITTO producers, and about one third:of the
value of sold wood imports. Since 1983, more than half of the growth in the value of US
imports from ITTO producer countries is accounted for by secondary solid wood products

and pulp and paper products.

Summary

Patterns of trade with tropical countries - and ITTO producers in particular - illustrates (1)
the importance of pulp and paper products, and (2) the importance of secondary products.
Imporis of pulp and paper products account for about 25 percent of US imports from ITTQ
producer countries. Even more substantizl, however, are US exports of pulp and paper to
tropical countries; exports to these markets are now valued at more than 2 billion dollars.
US forest product imports from tropical countries are stifl predominantly solid wood
products; hkowever, the composition of imports is changing, Secondary products now
account for one third of the value of US imports of solid wood products from tropical
countries; between 1985 and 1991 this commodity group’s share of imports increased by 50

percent.

Comemodities that were the original focus of the ITTA now account for ne more than half of
the value of US imports from ITTO producers and other tropical countries. These data do
rot include the value of mamufactured goods, such as fumniture, in which wood is a
significant material. Between 1985 and 1991, the value of furniture imporis from tropical
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countries increased five-fold, and in 1991 were valued at 400 miltion doflars. TITTO
producer countries accounted fro more than half of this trade. Over the past decade tropical
countries have signiftcantly changed the compesition of forest-based industries and exports,
diminishing the importance of primary products, At the same time, the distinction between
"producer” and "consumer” countries has blurred as the tropical timber producing countries
have increased their imports of puip and paper products. United States trade with tropical
countries reflects these changes, The changing pattern and composition of trade requires
careful consideration of the appropriate scope and structure of commodity trade agreements
designed to influence resource management.
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Table l--Commodity groups and Harmonized System codes

Gomnodity group HS codasg"
80lid wood

Logs and chips 440l - 4403
Hoopwood and wood wool® 4404 - 4405
Sleapers and sawn woad 4406 - 4407
Veneer 4408
Shaped wood® 4409
Particleboard and fiberboard 4410 - 4411
Ilywood 4412
Frames, tools, etc, 4413 - 4417
Jolnary, inel. doors 44319
Tablewars, marquetry, etc. 4419 - 4421
FPulp and paper

Puip? 4701 - 4707
Newsprint 4801
Printing and writing paper 4802
Sanitary paper 4803
Packaging paper and board 4804 - 4810
Migcelianeous manufactures® 4811 - 4823

Tropical timber®

Tropical logs 440331, 440322,
540333, 44033,
440335

Tropical sawn wood 440721, 440722,

- 540723 -

Troplcal veneer 440820

Troplcal plywood 441211

Other piywood ' 441212, 441219,

441229, 441299

* Each group includes sll commodities with the indicated G-diglt or 6-digit
prafix.

¥ Includes poles, piling., pickets, and materials suitable for furcher
manufacturing.

® Includes flooring, molding, and siding,
¢ Includes waste paper.

* Inciludes coated and decorated paper, envelopes, boxes, ete., but does not
inciude printed material,

* Data for these commodities are also included in the hroader EToups.



Table 2--ITTC member country groups®

Consumers (27) Praducers (23)
Aunstralla Bolivia
Austria Brazil
Belglium Cameroon
Canada Colombia
China Congo

Darmark Ecuador

E%ygt Gabon

Finland Ghana

France Guyana
Germany Honduras
Greaca ' India

Iraland Indonesia
Italy _ Ivory Coast
Japan Likeria

Koresn {South) Malerysia
Euxembourg : Fanama

Hepal Papua New Guinea
Retherlands Peru

Hew Zealand Philippines
Horway Thalland
Portugal Thgo

Soviet Union Trinidad and Tobago
Spain Zalre -
Swaden

Switzerlaml

“United Kingdom
[nited Statas]

* Data for United States trade with any coumtry not listed here is included in
the "Other countries* group.



Tahle 3—Muited Bcates Leports of forast produects, 1985-91°

Saurce 1g85 1985 1887 b1 T 1648 1980 1991
Thoumands af dollacs
ITTO producets 727,243 B32,881 1,076,616 1,187,605 1,088, D6k 1,156,178 1, DGE, 052
. ITTO aonmumecs 11,137,510 11,564,655 13,133,578 14,374, 802 15- 535 182 15,383, Th4 14, 107 447
Othar ommtrlien q21, 1,1l 875 1,340,830 1,443,721 L. 434, Eﬂl 1,114,518 +1hB
Total 12,786,293 131_.517.481 15, 551,024 17.006,108 1B 0A7 457 17,664,340 38 200,857
ITIO &R
Africa T, 7152 ip, 324 14, 085 14, Fh4 10,531 10, 8a7 B, 672
Anim Aan A5 476, 'REy 532,428 B43, 583 824, H'H 701, A4R EL]- 13
Latin Afazion 291,137 3*5 ars &g, 132 339, 2BE 452 558 &4, EAZ iil [T
Buhtotal TET,Z&! g32,061 1,076,516 1, lﬂ? &as 1,088, 064 1, HB 175 1.09!,&51
Al) tropical cowskrlax® 1,018, 705 1,21} 905 1,558,140 1,787,323 1. 71T, 547 1,880, 804 1, 542, 567
Twrparats ¥one countriws 13,7ED SR 12 200,506 13,804, D75 15,228,785 18,279 010 18,008, 846 14, G657, D@0
13 tnazs:™
Hader BaT 9,395,918 9,704,647 10,950,847 11,605,487 13,229,832 13,030,096 12,017,119
Indonesin 272,205 342,046 AhZ ASE 432, 503 407,363 5,326 A, 307
Marican 2h], 434 ala E560 Al0, 958 514,780 504, DUG 415,427 375, BER
Fioland 333, 8 342,142 435, 902 483,157 &41,522 AT 851 370, 405
Braxil 237,236 aga,1rl 351,200 4B, 191 A, P 3T5,370 J80 B
Bubtakbnl 10,503,568 11,0048, '8EE 12,532,466 18, EDB. 218 15,074, Eiﬂ 14,724,630 13,512,852

* Gety -J.inp-ort.l c.i.t,
"'l'nm;rdnﬂt r

* The ecp ﬂw lmnn of U.8. importe in 14%1.
Bourcw: Eftractsd from U.5. Departmant of Conerca data,



Table A~—laltsd States leports of Forsst produche by pertosr group ed comsodity §roup, 1883-01

Pattner group Commadity roup’ 1985 1PBE 1587 1388 158 Lloa 1901
Thauaande of dollaze
ITTD praducera .
Logx wnd chipm 2,242 1,736 2,020 2,17 11 116 7,868 AL 20
Boopwood and wood ool 1,524 1,302 1,283 2,312 325 5,227 T
fawn, wood 125;?91 10X, 804 177,102 143,154 lﬂi T32 96, 058 103,874
Vanear a5, 6 D 47,818 Ak 71 PO 46,700 JET
Sha wood A%, 386 36,303 47,283 23,034 56,«1! B4 302 43,154
Eartlolebasrd, 23,402 N1 - 24,050 1z.219 25,904 24,851
Flywood ZER,502 360,324 485,622 421,013 405,627 455, 083 420,700
Frames, tools, wte. 13,850 12,961 23,218 28,842 ‘ 4Z, Q8L 45,89
Joinexy, inel. doora 21,848 2T ALY 25,087 43,342 29,373 a8, 1 a3, 500
Iahlewarcs, 4ta. 41,308 40, 54 83,366 ¥4, 081 23,155 106,257 115,143
Bolid wood an7,. 770 a5g, 801 So8, 293 857,877 Blh, 237 sgn, 531 T
Pnlp 74,074 05,236 1232, 264 201,451 213,542 208,885 185,268
E: 1,432 A, Jes 1,532 A5 1,557 a 20
P::i.-n ing & writing papar 8,348 15,414 13,473 51,237 Z,318 5,008 x,098
SanliRCy pagdr 18 41 1,220 301 2 42 127
Earingina papa’ & board 5 41T b - 2,100 25 . The 6,245 & Bk b EAL
Hipowllenacus caoafactures 20,156 &0, 554 35,687 =4,20] 3k, bes a4, 6R2 &6, 5%
Eulp and paper 118, 403 173,084 183 321 335, 815 274,170 25T, BES 253,265
ITT0 comaumars
Logs and nh?a | 69, TES -63,374 77,031 5,739 [ ] ) 92,248 23,780
Boojwiad and wotd wosl A, 5L6 10,573 10, 120 18,718 11,471 -1 6,82
Snwn wood 2.846,BBB I 063 G626 2,874, 307 2, 866,000 3, 062, 3in 2, 753,515 2,747,914
Vaimwr TH [:TH 14, AT4 *120, 414 137 607 141,10 126,028
Ehaped wood 151,722 164,574 286,371 212,240 213 228 176,403 155,337
Partdcleboazd 174,922 1ER, 456 178,302 177,708 F 244,338 216,537
Flywoad B2 o2 0L, Tk 85, OEE Ta, W ,m A 551
Framsu, tools, ate. 27.105 A4, G0G A5, 351 4, 573 57, 307 37,691 5, 165
Jainary, ihcl, doora i30,487) 245,663 234,902 2a0, 518 252 BAS Zhi, 840 A%h, 237
Tablewars, #ta. 118,612 137, EB5 148,517 160, 595 176 713 218 3107 227 ABE
Solid mond 3,657.046 3,876,705 4,133,838 4,034,628 & J45.795 &, 070.086 3,543,255
Bulp 1,448,851 L. &G0 210 1,843,122 2 3BZ,421 S A G000 2,TEL. 056 2,024,530
Hawaprint 3,0BE, 642 4,024,848 A SZ0.2U1 4 DR, TA? 4 BAZ, 234 A,R58,572 4 15k 338
Frinting & lrri.'c-:l.m Popar 471,355 495 287 L, BE :rzﬁ $31 1,254 364 1,372,435 1 313,BB7
Eenibary 28,873 31,304 33,338 1,562 37,113 B0, 055 A%,
Faak nu pap-r & bonrd 562,012 732,343 WrE, 137 1.213..03"« 1,364,555 1, 5E5, 402 1,388,750
Hizcm cus panufacturas 748,558 BOG, 215 931,12% 1,025,506 1,031,276 1,165,264 1,227 322
Eulp and paper 7,280,378 7,567,016 0,000,896 10,390,741 11.1R5.14¢ 11,334,883 10.164.038
Gthar cowmtrion
amd chips &, 602 A 047 5,707 8,451 13,955 9,027 25,835
and wood waal E¥S 1,263 &R 534 1,241 1,701 1,083
Eawc wood 32,6506 35, 330 55,858 £5,470 &G 554 &7, h36 Hd , 249
Vanenr . 157 5,61 (BB 13,617 L3 P 2AZ
Ehapad wood 681,638 70,218 A7 545 117,011 110,438 114,032 106, 573
Partioleboard . 25,734 32,705 6,089 a7, a4l 30,705 23,284 21,4508
Flywoad 133,038 143,583 157,620 151,324 118,474 45,906 3, 726
Frames, toold, sbko, 51,466 34 ,53% 61,802 - 65, 220 B4, 661 62,261 60,954
Jolpazy, incl. deots 48, 353 E0_ 353 72 860 &8, 317 A5 AT 42,126 43,420
Tabhlewars, sbe. 235,927 Z60, 920 228 531 ail, 04k aps, 508 248, 106 240, W02
Eolid wood 602, 575 BTZ 140 B21,ER6 Bi3, 1as 754,375 E4B, B B2t.172
Fulp za, 61k 42,004 &4, 149 £l 857 20, 707 75,591 8, S04
Rewsprint 16,853 12,656 BE, ThE 19,678 6,982 167 K
Printing & writing paper 21,441 2,100 #2,758 77.70% 51, 3k Lg, 517 13, 466
Sanitary paper 7.588 15,238 -NCF 7.438 55,049 &1, Gl 10,039
Fackaging paper & hoard 17,354 33,120 56, 06L 87,260 53, E87 51,126 42,368
Hlscallaneone manufactures 226,663 301 EBE a3p, 562 ar6, 516 420 560 280, 714 226, BAG
Fulp and peper 315,017 a4y, B03 510,006 gap , 881 679, 415 TG, 434 374,039
All purtnerz
Logs and chipe 76,738 B4 182 B4, 758 135, 400 122 878 110, D44 111,564
Aropwaod amd wood wool 11,727 13,138 21,306 Zz1, 825 17,037 13,413 11,445
Savm wood 3,044, 263 4,105, 17 3,207,158 3,054,624 3,214, &b 2,829,007 2,816,637
Votimaz 125.032 140, DBE 158,811 1RE . S07 LRE, 172 186, b1l 169, 988
Shapad waoad 248, FET 271, 003 302,048 3p2, 381 380, 122 354,827 ant, DGk
Particleboard 233,165 237,832 248, 454 2h4 000 334,714 202,872 258,856
Flywaod 534,187 547, 163 T25,025 657,349 320, 363 531, 327 545, 476
Firmem, tools, +5<. Q7,428 Ly i LIS 1lad 573 180 B4 154,587 183, LR LGE 56
Jolnary, inel. doore 301,073 333,732 332,889 362,05 28, 0%A 330,727 136,247
Tablewars, atc. 400,045 538,172 3356, Q5 550,632 =70 377 573,420 583,333
Solid wood 5,067,391 5,308,750 5,848,627 5, TS, E#B 5,514,707 5.525.556 5,408,307
Pulp 1,551,633 1,632,448 2,100,535 2,855,730 23 16k 266 3,005,533 2,301,30%
Hawaprint 4,006,028 &4, D&%, 7ER 4, 557568 & G72,302 4,650 773 4,658,339 &, 155,288
Frinbing & writing peper 501,145 557,305 BEZ1,085% BAF, 381 1,306,024 1,518 BSE 1,332,231
Sanitary papar 5,460 45,598 b b &H, 30] 113,167 122,615 5, 587
Packoging papar & hoard El4,.WEE 770,067 1,043,334 1,304,119 1,424 487  L,551.8E2 1,535,950
Mizcallansouns manufacturssl, 006,615 1,148 588 1,326,372 1 451,413 .4 122 L.&B&, 675 1,300 85635
Fulp and paper F.I1E.B0E  BLRUBLEDE  B.I0Z,303 11,016,437 1,184,739 12.U4ELEEE A0, 34N

- Swa tabla 1 for w description of coweodity groups.

Soorca:

Extracted from U.5. Dapartmant ¢f Coomparcae data,




Teble 5--United States imports of rroplcal ticber products by partuner group and
commedity group, 1959.91%

Partnar group Commodity group ' 1989 1950 1991

Thousands of dollars
ITTO producers

Tropical logs 5,889 3,721 1,970
Tropical savm wood g6 ,200 72,813 89,210
Tropical veneer 15,370 21,242 14,798
Troplcal plywood 331,546 383,366 350,144
Othar plywood 73,134 81,567 BL,626
Total 512,139 568,709 S38.750
ITTO consumers
Tropical logs 134 106 211
Tropicrl sawn wood 726 503 15¢
Troplerl vansear 0 . 1,584 7,200
Tropicel plywood 5,609 31,479 2,250
Other plywaod 68,224 72,453 62,119
Total 74,693 78,125 71,970
Other countries
Tropical logs 4,041 1,286 573
Tropical sewn wood i 16,268 9,684 9,039
Tropical venear 227 583 1,137
Tropical plywood 50,960 19,700 18,776
Other plywaad 58,397 489 Tah 29,979
Total 139,892 101,101 39,504
All partners
Tropical logs 10,063 5,114 2,755
Tropical sawn waood 103,195 89,002 GE,436
Tropical veneer 15,598 21,310 25,134
Tropical plywood. 388,114 426,543 a71,176
Other plyuwood 209 752 203,765 172,725
Total 726,722 FAT 935 . EF0Q, 228

* Ganreral impoxts, C.1.€.

Sourpe: Extracted frem 11,5. Department of Commerce data.



Table S--(oited States sxrports of forsst products, 1985-DI*

Fartosr group

UL 1WEBE ALR7 1EBh 1eED pi-1-11] 13w
Thousands of dollars
ITTO produrerc 187,251 441, 534 309, 552 357 922 420,848 ¥1a8,3108 230, 044
ITIC Gomuumars 4,980,362 5,760,382 7,432,739 53&,?-}1 10,017,434 11,715,148 11, 742018
Other eputbriss 1,428,955 1,507,037 2,001,834 2,810,052 3 o1, 804 23, 206, GAG 3, HB 1]
Total 6,704,501 Y, 798,540 10,044,125 L3 087,878 14,720,774 u,?nn,u:i 18,152,112
ITm ATR . '
Afzicoe 31,382 12,50% 15,324 15,188 13,738 11,892 12,303
Aniw 172,032 188,478 234 2 219,956 121 828 AT4, 004 304, 24K
Latin Amarcice 203,357 230 %48 2350, 004 241,730 243, ¥, 330 418 407
Bubtatal sz, &1, 530 5om, %52 557,822  s20.m48 . TR, 106 &30, Dkd
Al tropical eovmbtries® 1, 206, 204 1,358,084 1,713,130 2. 160,200 2 420, 1K I, 574334 2,031,908
Tempsrats Tone countrise A 459,387 6,430 565 B,331,005 10, 791,388 12 300,608 13,126,300 1%, 2ao, 704
oF partosre)®
H‘il.pl.ﬂ 1,686,855 2. DY3.546 2,706,733 32,514,023 4,)66,850 4,081,506 3, 029,406
Eanedn W0, W12 B9, 050 L,220,571 1,504, 6E3 1,835,892 2,801,051 YRl
Maxizo $A7, 630 546 431 T27.143 1,015,284 1,229,252 1,235, 2A6 1,484 557
South Karaa 114,512 427 208 355, A&7 780,704 1,547 $0%.635 430, 25E
Germany 335,620 bl 547 a0, 511 802,205 878,135 EXL AET 722,032
Subtatal 3, £E0, 138 &, asn 01z 5,800,005 ?,ucr,auu 5,835,265 g, 525 188 9,554,330

* Yata} sxports, F.a.x,
* Imtludey

Haxioo
* The tap Lfive dnt.lnuu.m| of 1.5, sxports in 1991
Sourae: Extracted from U.5, Dapartmant of Coomersce daba.




Tabla 7--Tnited States axpocis of foprest Products by partosr proup ed commodity group, 1085-91

Parktnar group Commodity groupt ipas 1486 1Ra7 1538 1808 1990 1@t
Thousands af dollare
ITIO praduosts
Logs and chips a,134 7,638 5,840 ¥, 18% 14,542 24,037 15 234
Hoopwood & 'lrnnd Wial 2 z) 164 107 152 14 ma
Suvm woad . B,E62 13,521 8, 882 11,30% L4 072 1}, &5 25 080
Yaomar 23 ADS us 282 ET4 1,71n 2,176
Shapsd wood 264 168 AQl 528 31 47 200
Pattdslebonnd 1,250 i,380 1,007 1,273 2,328 4,374 2,501
Flywopd Z,888 ‘3,375 E - 2,747 3,106 3,201 4, 6@y
Frazasm, toolw, atc, 1,400, L. 475 1,812 &, 414 4, DES & 452 3,060
Joloaxy, inol. dosca 2,085 1,564 2,853 3,823% 1.“1 2,50 3,004
Iab ., uta, P 2,39 Z, 888 2,635 2,05 & B4 ENET
Solid wood 28,481 22,802 27,304 az.asr -l-l'.'r 520 63, 454 B2, 24k
Pulp 108, 350 118 551 142,235 157,178 174,858 208,557 Z0% 208
Hmfrl!'lt- 2?. 040 - . T 24, 54T FL T aE. 172 A0, 078 E. 5@
Printing & writing peper i 755 T, 405 10, TG4 1%, 817 20,085 17,4358 22 554
Sanitacy ypapsr ‘675 o 1,581 10 Tl 781 1,046
Eackaging pupar & board 130,644 18}, 915 225, FEL 244 529 242, 532 A2€, 0BG 287, OAE
Mind. mencfaotures vEE.:LI:H- 2 77,317 T1,470 54, BEk TA_.501 5, BAE
Eulp and papar A58, 75 408,931 ABZIIAE 520550 5a0,113 E54 . B3E ET 611
ITIO compumars
Logs and chipa 1,411,236 1,384,156 1, ?!3 032 2,433,028 2 _Tic, 182 2,708,155 z, .'553 355
Hoopwoosd & md J' "NCF 17,1748 9,355 5,081 8,822
S wand 623, SI:IE W30 1, um ET& 1. 482 207 1,821,375 1,763,081 %, T?E g3
Yanasr BS,.’HI ap, 514 lli TEh 162, k0 130,101 1m0, S.HH
Ehaped wood 17,405 16, roo H Eﬁﬂ &4, 571 E6, 208 114,521 12a, 510
Particlaboard AE 212 36,020 ?3 11 101, 143 162, 457 134,295 14%, 106
640, 810 A2 . Al0 166, 929 207,574 257,115 284,055 4, 428
Fruoes, tools, ate, Z1, D24 22,000 Ei.!-iﬂ Z0, 839 36, 240 60,863 51 _AfA
Joinary, dincl, doors &3, B2 63,903 A, A5 TH E9T 123,421 154,076 156, 0ak
Tablewara, ato. &G, 141 48,233 33,784 Eﬂ- L1 B3 441 65,648 105,183
Bolid woad 2z, 321 M Z,815, 'BIJ'Q 3,450, 807 & 505 76 5, lﬁﬂ sgR =, 512 o0&z 5, 3!1 a2
-1,.301,885 1,607,055 2,120,056 2,74k 657 3,312 278 3,027 @27 2,682,035
E:lnt. B, 144k, 2490 174 Qar 230,345 261,100 . 235 288,508
ing & w-.-l.tin; papsr ¥5,837 66,316 65,665 ‘115,023 153,242 213,005 ZEG, B34
Ell!'ll.t.l.ir;r L= 10,780 14, %108 18,745 22,718 149,061 25,124 49, 54E
Packngping :El.pur & bonrd 586 518 J05 5k2 as1,ria 074,180 1,029,765 1,26F,E68 1,386, 628
Hipc, meoufrctores 5?! g2 €07, 053 T4l1,7D5 BE7 . 112 1, 484 1,307,412 1,34%, 023
Pulp acd Papur 2,857 5-&5 3, 14 | TRS nuz 015 4, DA&, 028 5,756,825 6,192,717 6,361,108
Cthar countoles
Logz and chips 24,557 41,114 58,814 124,245 120, 025 128 084 131,788
Hoopwaoed & md ol 2,136 1,502 1,650 064 4,313 Z.1688 7,217
Eawn waod 143,385 165, 185 234, 205 213,784 428 838 384 6&3 &8 823
Vaneer 8,762 15, B51 14 574 20, 568 22,837 20, 764 25,804
Shapad wood 3,527 LT 5,002 7,543 ¥, 837 ¥, 528 10 4d)1%
Farticleboard 15,646 Z2,502 A6, 280 59,764 &4, 617 ¥7 4k A2, 355
Fiywnod 2%, 800 1e,387 24,381 43,184 42,843 703,204 77,782
Framms, tools, sto. 11,221 23,588 21,685 2z, 337 36, 60 42,047 43, 031
Jdoinery, inel. docrs 22,765 18, 854 21,568 30, 100 L4 &7] B4 652 71,927 .
nhluwars, sbc. 25 hrf 25,9?3 a. v a0, 553 30,458 31,0545 36,805
Salid wood 285,207 350,834 458,251 E72.1%% 613,263 &10, 458 $36_ 445
Fulp 377,395 33,253 641,226 B2G, 440 518,037 434, 780 T8, 48
Bewxprlot 40, A0S af, 248 SE,015 71,856 \ 68,277 45,879
Frinting & writing paper 22, EEE 22,627 32,683 45,328 ik 0487 b, 987 106,273
Senitary papar 3 5,625 10,511 15,533 12,1083 15,583 20,151
Fackaging popar & board 284, JuEB 218, 546 4ZB 416 231, 150 361,324 G311, G657 7L 211
Hize, patiuiacturws Al0 521'1 ROS, FHD 472,919 haG, BRE FI7.500 770, 188 28,271
Fulp and papar 1.1,:!?..,?55 1,236, 42T 1,6Z3 550 2,137 B2 2,378,363 Z,387 447  2,E43,851
All partnary
Lu;n and chips 1,428,032 1,428,810 1,855,710 2,586,437 2,840,751  2,B46,216 2,730,577
Hoopwood £ waod saal 10,1377 11,835 15,342 12, 344 13, B30 L %00 14,872
Savm oo T56, 53] G52, 20k 1,337 765 1,807,286 2,068,286 Z,163, 258 2,248,006
'-l'lm.-u: FZ,922 By, 220 129, 434 16Z,3TL 173, 702 ZIL,062 21,789
Shapad weod 21,227 25,424 40,183 52, G40 T T4T 128 _E&87 138,723
Farticlabeard B53,115 20,101 111,202 162, 6E0 168, 602 T16,093 226,985
Flywaod 86, 28R 165, 058 184, 562 253 955 303, 164 382,473 305, 257
Fraues, tools, etec. 35,635 AT,UEZ L2 By b5, 370 17,412 107, 501 116,850
Juinary, incl, doora BA,433 104,421 110,826 122,720 178,313 211,127 233,955
Tablevweara, atc. Th 078 TE, 545 fR, 554 Loz, 457 117, 485 13%, 336 145, 7BE
Salid wood 2,5&?,#52 3,008, 435 3,836 362 3,315, 275 g, l:lli LA0Z L bR 6,380, 202
Fulp i 1,788,630 2,159,830 2,803,617 3,728,275 &, 3E5 274 & 059,340 3,690 288
Hewnprink ISE All 223, 2kl 2dB, 848 130, BhG 282, 584 F16, 581 425,278
Frinting & writinog papar IIZIB 281 B5, %39 - 124, BBG 173,170 228,324 87 450 A3 IFE
Sanitary paper lB, £1,416 0, 3R 1@, 352 31, 655 Q1,493 71,153
Packaging paper & boardl, 031,831 1,207 Q23 1,315 4084 1, i, 669 1,523,681 2,327,411 2, HB3 835
Miag, manufacturwa 1 4G G0 1,082, 146 1.252 o) 1,621 267 1,773,663 z, 151 =01 2 458,159
Pulp and paper 4,140,072 47600123 B.107.81%1 7 caz 3pp 8,715,401 9,205, B} 6, 7732517

* Sen table 1 for a description of emmidl by proups.

Soutce: Extroctad from U.5. Dapaptment of Coomerce datas.
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LONDON ENVIEONMENTAL ECONOMICS CENTRE

DISCUSSION PAPERS

LEEC Discussion Papers examine a wide range of issues in environmental economics,
including theoretical questions as wel as applications, case studies and policy analysis. They
are drecied mainly at academics and researchers. Discassion Papers may be purchased for
£3.50 each uniess otherwise stated.

DF 8301
September 1928

DP 2802
October 1938

D 88-03
Movember 1982

D 391
Fanuary 1989

DP 23%-02
Fehruary 1989

DP 89:03
March 1989

DP 89-04
May 1989

DP 89-05
Tune 1989

DP 3906
June 1989
D B5-07

Taly 1989

DP 89-08
Tuly 1989

DP 8900
Ociober 1939

D 89-11
November 1989
DP B5-12

November 1989

DP £9-13
December 1989

David W. Pearce, Edward B. Barbier and Anil Markepdya
Eaviromnmental Economics and Decision Making in Sub-Sahargn Africa

Edward B, Barbier

Susiainable Agriculivre and the Resource Poor: Policy Issues and Options

Dravid W. Pearge, Edward B. Barbier and Anil Markandya
Sustainable Development and Cost Benefit Analysis

Bdward B. Barpier and Anil Marksndya
The Conditions for Achieving ‘Envir-nmneutalls Sustainable Develnpmant

Nicholas Michael and David W, Pearce
Cast Benefit Analysis and Land Reclamation: A Case Study

Douglan Southgate
Efficient Management of Biologically Diverse Tropical Forests

Timothy Swanzzn
A Proposal for the Reform of the African Elephant Ivory Trade {£4.00)

Edward B. Barbier and Joanne Burgess
The Demand For Afcican Eleghant Ivory

Seott Barrett
Deforestation, Biological Conservation, and the Optimal Provision of Wilglife
Reserves

Scott Barrett
On The Overpiazing Problem

Scott Barrett
Opiimal Spil Conservation and the Reform of Agriculural Pricing Policies

Douglas Southgate, Rodrigo Sierra and Lawrence Brown
The Causes of Teopicel Deforestation Ecuador; A Statistical Analysis

Charles Perrings, Alison Gilkert, David W. Pearce and Anne Harrison
Natural Resonr¢e Accounts for Botswanu: Environmental Accounting For a Natural
Besonrce-Based Economy

Gardoer Brown Ir. and Wes Henry
The Economic Value of Elephzants

Charles Perrings
Industrial Growth, Rural Income ond the Sustaingbility of Agriculture in the Dyal

.Economy



LEEC: Discussion Papers

DP s0-01
March 1990

DP -90-G2
May 1990

DP 5003
Jupe 1990

DP 004
October 1550

DP %05
October 1990

DP 90-06
November 1590

DPp 91-¢1
Tenuacy 1991

DP 91-02
April 1991

P 9143
May 1991

DP 91-04
Jone 1991

DP 9105
July 1991
DP 2106
November 1991

P 92107
MNovember 1991

DP 9z 0]
Tune 1991

DP 9202
Fupe 1992

DF 9203
Tune 1992

DP 52.04
October 1992

E. Kerry Turper and David W. Pearce
The Ethical Foundatlons of Sustainnble Economic Development

Anil Markandya
Environmental Costs and Power Systems Planning

Edward B. Barbier

The Econcmics of Controlling Degradativn: Rebabilitating Gum Arabic Systems in
Sudan

Charjes Perrings
Stress, Shock and the Sestainability of Optimal Resource Utilization in a Stochastic
Environment

Edward B. Barbier, Joamme L. Borgess apd David W, Pearce
Slowing Global Wayming: Options for Freenhouss Gas Sybstitution

David W. Pearce
An Economic Approwch to Saving the Tropical Forests

Deunglas Southgate
Tropical Deforestation and Agricuttural Development in Latin Amerva

Edward B. Barbjer, Williamn M. Adams apd Kevin Kimmage
Etonomik Valuation of Wedland Benefits: The Hadejia-Jama*are Floodplain, Nigeria

Timothy M. Swanson
Wildlife Thilisation ps a0 Instrument for Matural Habitar Conservation: A Survey
of the Literature and of the Issues

Gregor Biichner, Joanne C Burgess, Yictoria C Drake, Tom Gameson and
David Hanrahan

Gender, Environmental Degradation and Development: The Extent of the Problem

Edward B. Barhier
The Robe of Smallholder Producer Prices in Land Degradation: The Case of Malawi

Anil Markandya and Charles Perrings
Resource Accounting for Susisinable Development: A Review of Basic Cnmepu,
Recent Debate and Future Needs

Edward B. Barbier
Environmental Management and Development in the South: Prerequisites for
Sostainable Development.

Edward B. Barbier, Jeanne C. Burgess, Bruce A, Aylward and Joshua Bishop
Timber Trade, Trade Policies and Environmental Degradation

Joanne C. Burgess
Iopact of Wildlife Trade on Endangered Species

Joanne C. Burgess
Economic Analysis of the Causes of Trapical Deforestation

Edward B, Barbier
Valuing Environmental Functions: Tropicul Wetlands




LEEC: Discossion Papers 3

Dp 8205 Bruce A, Aylward and Edward B. Barbier

Movermber 1992 What is Biadiversity Worih to a Developing Country? Capturing the Pharmaceutical
' Value of Species Inforntation

DP 9301 Edward B Barbier, Joanne O Burgess, Nancy Hockstael and Tvar Strand

April 1993 The Timber Trade and Tropical Deforestation in Indonesia

DP 93-02 Edward B Barbier .

Tune 1993 Pylicy Issues and Options Concerning Linkages Between the Tropical Timber Trade

an Sustainable Foresi Management
DP 9303 Tohn M Perez-arcia and Bruce Lippke
June 1993 Measuring the Impacts of Tropical Timber Supply Constraiots, Tropical Timiwer

Trade Constraints and Glohal Trade Liberalization

DP 93-04 David Brooks
Tune 1993 Market Conditions for Tropical Timber



LONDON ENVIRONMENTAL ECONOMICS CENTRE

GATEKEEPER SERIES

The LEEC Gatskeeper Series highlights key topics in the fizld of environmental and resource
economics. Each paper reviews a selected issue of contemporary importance and draws
preliminary conclusions of relevance to development activities, References are provided to
important sources and background materials, The Swedish International Development
Authonity (SIDA) funds the series, which is aimed especialiy at the field staff, researchers
and decision-makers of SIDA and other development agencies. All Gatekeepers are priced

£2.50 ynless otherwise stated.

GE 39.01 David W. Pearce

June 1989 Sustainable Development: an Economic Perspective

OK 5902 Edward B. Barbier

August 1989 The Economic Value of Ecosystems: 1 - Tropical Wetlands

GE 8903 David W. Pearce

October 1989 The Polluter Pays Principle

GE 85-04 Yoanne C. Burgess :

November 198% Economics of Controlling the Trade in Endangered Species: The African Elephant

GK 9001 Edward B. Barbier

March 1990 Natural Ressurce Degradation Policy, Economics and Management

GK 91-01 Edward B. Barbier

Fannary 1991 The Economic Value of Ecosystems: 2 - Tropical Forests

GE 91-02 Joshua Bishop, Bruce A, Aylward and Edward B. Barbier,

May 1991 Guidelines for Applying Favironmental Economics in Developing Countries

GK 91-01 Bruce A. Aylward

June 1991 The Economic Yahee of Ecosystems: 3 - Biological Diversity

GK 9104 Diavid W. Pearce

May 1991 Afforestation and the Greenhouse Effect: The Economies of Fixing Carbon by
Growing Teeos

GE 92-01 Joshua Bishop

March 1992 Economic Analysis of Soil Degradation

GK 92-02 Edward B. Barbier

September 1992 The Mature of Economic Insiruments: A Brief Overview

GK %203 . James . Q. Spurgeon and Bruce A. Aylward

Cctober 1992 The Economic ¥alue of Ecosystems: 4 - Coral Reefs

GE 92-4 Donglas Southgate

December 1992 The Rationality of Land Degradation in Latin America: Syme Lessons from the
Ecuaderian Andes

UK 93-61 Brucs Aylward, Josh Bishop and Edward Barbier

Tune 1993 Econpmic Efficiency, Heot Caphure and Market Failure in Tropical Forest

Manapement




LONDON ENVIRONMENTAL ECONOMICS CENTRE

BOOKS

Edward B. Barbiar

Economics, Natural-Resource Scarcity and Development: Conventional and Alternative
Views, Earthscan, London, 1989 (paperback £17.50)

The history of environmental and resource economics is reviewed; then vsing insights from
environmentalism, ecology and thermodynamics, Barbier begins the construction of a new
economic approach to the use of matural resources, particularly to the problem of
environmental degradation. With examples from the global greenhouse effect, Amazonian
deforestation and upland degradation on Java, Barbier develops a major theoretical advance
and shows how it can be applied. This book breaks new ground in the search for an
economics of sustainable development.

David W, Pearce, Anil Markandya and Edward B. Barbier
. Blueprint for a Green Economy, Earthscan, London, 1989 (paperback £8,95)

This book was initially prepared as a report to the Department of Environment, as part of
the response by the government of the United Kingdom o the Brundtland Report, Our
Common Fusure. The government stated that: *...the UK fully intends to continue building
on this approach (environmental improvement) and further to develop policies consistent with
the concept of sustainable development.” The book attempts to assist that process.

Edward B. Barbier, Joanne C. Burgess, Timothy M. Swanson and David W. Pearce
Elephants, Economics and Ivory, Earthscan, London, 1990 {paperback £10.95)

The dramatic decline in elephant numbers in most of Africa has been largely attributed to the
illegal harvesting of ivory. The recent decision to ban all trade in ivory is intended to save
the elephant. This book examines the ivory trade, its regulation and its implications for
elephant management from an economic perspective. The authors’ preferred option is for
a very limited trade in ivory, designed to maintain the incentive for sustainable management
in the southern African countries and to encourage other countries to follow suit.



"6 LEEC: Books

Gordon R. Conway and Edward B, Barbier
After the Green Revolution: Sustainable Agriculture for Development, Earthscan Pub.
Lid., London, 199} (paperback £10.95)

The Green Revolution has successfully improved agricultural productivity in many paris of
the developing world. But these successes may be limited to specific favourable agro-
ecological and economic conditions. This book discusses how more sustainable and equitable
forms of agriculiural development need to be promoted. The key is developing appropriate
techniques and pariicipatory approaches at the local level, advocating complementary policy
reforms at the national level and working within the constraints imposed by the international
economic system.

David W, Pearce, Edward B. Barbier and Anil Markandya .
Sustainable Development: Economics and Environment in the Third World, London and
Earthsean Pub. Ltd., Loadon, 1990 (paperback £11.95)

The authors elaborate on the concept of sustainable development and illustrate how
environmental economics can be applied to the developing world. Beginning with an
overview of the concept of sustainable development, the authors indicate its implications for
discounting and economic appraisal, Case studies on natural resource economics and
management issues are drawn from Indonesia, Sudan, Botswana, Nepal and the Amazon,

David W. Pearce, Edward B. Barbier, Anil Markandya, Scott Barrett, R, Kerry Tumer and
Timothy M. Swanson

Bloeprint 2: Greening the World Economy, Earthscan Pub. Ltd., London, 1991
(paperback £3.95)

Following the success of Bluepring for a Green Economy, LEEC has torned its attention to
giobal environmental threats. The book reviews the role of economics in analyzing global
resources such as climate, ozone and biodiversity, and considers economic policy options to
address such problems as global climate change, ozone depletion and tropical deforestation.

E.B. Barbier and T.M Swanson {eds.)
Economics for the Wilds: Wildlife Wildlands, Diversity and Development, Earthscan Pub,
Ltd., London, 1992 (paperback £12.95),

This collection of essays addresses the key issues of the econemic role of namural habitat and
wildlife utilization in development. The book argues that this role is significant, and
composes such benefits as wildlife and wildland products, ecotourism, community-based
wildlife development, environmental services and the conservation of biodiversity,




Copies of publications listed above may be obtained from the bookshop at [IED, Please
use the order form below, and send to:

Marilyn John Piease add £1,000 post and packing per
Publications Department : publication, Orders over £20.00 in value
IED will be sent post free (UK only),

3 Endsleigh Street _

London WC1H 0DD, UK Overseas customers: please do not send
Tel: 071-388 2117 payment with your order; you will receive
Fax: 071-388 2826 a pro forma invoice once the cost of
Telex: 261681 EASCAN G dispatching your order has been calculated.

Publications Department -

ITED, 3 Endsleigh Street
London WCIH (DD

PIIBLICATIONS ORDER FORM

Name;
Address:
Reference/Title Price Quantity

Payment enclosed; - £




LONDON ENYIRONMENTAL ECONOMICS CENTRE

The London Eavironmental Bconomics Centre (LEBC)Y was established in
1988 and operales as the ceonomics programme of the nernational Institute
for Environment and Development {IIED). LEEC"s aim is the furtherancs of
palicy relevant research in the field of environmental and natural resource
economics, pazlicularly in the context of develaping countries.

LEEC has as its main objeckives:

® Research into problems of cnvironment and development feom an
economic standpoint;

® Dissermination of rescarch and state of the art environmental economics
through publication, public and prolessional addeess and specialist

conferences;

® Adviceund consultancy onspecific issues of environmental policy.,

3 Endsleigh Street, London WCTH 0B, UK, tel: O71~388 2117



