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1. Introduction

Congcerns about the state of the world’s forests have led to increased interest in the role of
the international timber! trade in promoting forest depletion and degradation. The following
paper examines the extent to which the timber trade and policies, compared to other factors,
cause environmental damage and inefficient resource use in the forestry sector. The paper
also addresses the potential role that interventions in'the timber trade may have in promoting
efficient and sustainable resource use in the forestry sector.

_Secl:iﬂn. 2 overviews the current timber trade flows and their relationship to the reginnél
distribution of global forests and deforestation, Section 3 examines in more detail the

specific role of the timber trade, compared to other causal factors, in global deforéstation and

the environmental impacts of forest use, Both of these Sections raise a number of key policy
issues concerning the environmental effects of the timber trade, forestry policy and wider
economic policies. Section 4 summarizes the main issues, which are then further explored
in subsequent sections. Section 3 discusses domestic market and policy failures, both within
the forestry sector and econemy-wide, that impact on timber forest management and its
environmental effects. The environmental effects of timber trade policies are explored in
Section 6, which examines the implications of timber trade import barriers for developing
countries, fimber trade export restrictions within these countries and the possible links
between trade liberalization and deforestation. Section 7 in trn Iooks at some evidence of
the timber trade impacts of domestic environmental policies and at the scope for unilateral
and multilateral trade interventions to achieve efficient and sustainable resource use in the
forestry sector.. The conclusions of the paper are summarized in Section 8.

2. Global Forest Resources and the Trade in Forest Products: An Overview

In mid-1992 FAQ plans on completng its 7990 Forest Assessment which will update the
world’s most comprehensive database on the world’s forest resources. The FAO studies are
" an amalgamation of various primary sources ranging from case studies and national statistics
to satellite data. The data on develeped countries 3s being amassed by the FAO/ECE in
Geneva while FAQ in Rome compiles the developing country data. Although some
prelimirary, summary results on deforestation rates in developing regions have been released,
the overview of global forest resources and forest iand use that follows is necessarily based
on past FAQO assessments as well as other secondary sources. While a number of these
secondary sources, such as the World Resources Institute (WRI I990) and Sedjo and Lyon
(1990), have pieced together regional or global reviews from more up-to-date primary
sources they often end up relying heavily on the older FAO and ECE/FAO figures.

Data or the production and trade of forest products is generally more accessible and reliable
than that concerning forest resources and changes in land use. FAQ maintzins an extensive
database of information that chronicles the yearly turnover it internationally traded forest

! *Timber trade” is used in its broadest sense to nclude tede in all forest products: industrial
rauadwood, sawowood, wooed based panels, wood pulp and paper produsts,
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© products as well as figures on domestic production. An additional source of information on
tropical timber is the International Tropical Timber Organization (ITTO) which compiles
statistics reported by its producer and consumer country members.,

2.1 Gligbal Forest Resources

WRI (1992) conciudes that in the mid-1980s approximately 27% of the world’s land area -
or 3565 million hectares (imn ha) - was covered by forests and woodlands. Closed forest
accounted for almost 80 % - 2822 min ha of natural forests. Other woodlands accounted for
an additional 13% of the world’s land area - or 1695 mn ha, ? Figure 2.1 gives a regional
breakdown of closed and open forest lands along with an indication of the percentage of total
land area covered by closed and open woodlands in each region. No discernible pattern in
percentage of total natural forest cover between the tropical or temperate cover emerges from
the data. Around 40% of the USSR and the Americas are forested while Europe (34%),
Africa (23%), Oceania (20%) and Asia (18%) are relatively less forested. Asia, Europe and
the ex-USSR countries maintain large tracts of closed forest relative to open forests. The
only region with more open than closed forest - by a factor of two - is Africa.

Commercial ha:vestmg of forest Tesources may occur in both open and closed forest. Open
woodlands, as in Africa for example, lend themselves more to use as sources of fuelwood
and other local uses. Closed forests, on the other hand, are more likely to be subject to
more intensive commercial exploitation for industrial wood products. As this study examines
the environmental effects of the international trade in forest sector commodities, closed
forests are of particular importance (see Figure 2.2). The USSR and Latin America- huld just
over one-half of the world’s closed forests between them. North Americz follows with 21 %
and Asia with 13%. The remaining closed forests are situated within Africa (6%), Europe
(6%) and Oceania (3%) completing the regional distribution. Interestingly enough - as
shown later on - despite their large areas of closed forest, neither the Earge USSR or Latin
American forests are currently a major factor i the international trade in timber.

Natural forests are also classified according to whether they are bamboo, broadleaved or
coniferous with the latter two being by far the more prevalent closed forest formations.
Figure 2.2 illustrates that softwoods (coniferous) stands predominate in temperate,
"developed” regions (90% according to Sedjo and Lyon (1990)) and hardwoods (broadleaved) .
are found in the larpest guantitics in tropical 'developing’ regions. However, there are
- substantial hardwood resources in the developed” North, particularly in the USSR, the US

*Definitions of closed and opea vary. For temiperare closed forests WRI usea the ECE definition of
areas with greater than 20% of aren covered by dree crowns and the area’s primsry use is forestry, For
sropical closed forests FAO’s definition of areas with a large proportion covered by trees and without &
continuons grass layer on the forest floor is used by WRI. FAO's definition of areas with more than 10% .

* tree cover and a continuous grass cover is taken by WRI as the criteria for open forests. WRI classifies
temperate areas that are not usad for agriculiural purpeses, have between 5-20 percent of their area coverad
by tree crdwas, or have shyubs and stunted trees covering over 20% aof their s=a as other woadlands. This
‘is essentiafly ECE’s definiticn of open forest minus the restriction that such areqs be less than half a hectare
in arca. Finally, forest fallows and shrubs in tropical countries are also classified as other woodlands by
WRI.




and Canada (466 mn ha}. The reverse is not the case. Developing countries have little in
the way of softwood resources. The extent of Africa and Latin America softwood resources
comes to just 32 mn ha. Figure 2.2 lists the Asian softwoods at 65 mn ha, but this pumber
reflects the influence of developed, temperate zone countries, In particular, it includes Japan
which has 25 mn ha of forest resources of which roughly two-thirds are coniferous species
(Ward Associates 1991). FAQ (1981b) reports that the 16 tropical Asian countries surveyed

. in 1980 had only 8 mn ha of conifers. The bulk of the remaining Asian forest resources -

including softwoods - resides in China, Turkey and Mongolia.

Sedjo and Lyon (1950) report that 70% of world demand for industrizl uses of wood is based
on softwoods and that softwood supplies from temperate plantations and secondary growth
forests are on the rise. Although the Asia and Oceania region makes the largest tropical
contribution to industrial wood production - mostly in the form of hardwoods - its share of
world production is still less than 5%. These figures indicate that the sustzined future supply
of industrial wood is not necessarily tied to the future of tropical, ¢losed, broadieaf forests.

This does not preclude the possibility - explored throughout tha remmmng sections of this
paper - that the trade in timber has a-deleterious effect on tropical rain forests, old-growth
temperate stocks or environmental quality in peneral.

2.2 Changes in Forest Land Use - Deforestation and Reafforestation

In recent years certain global patterns in forest land use changes have appeared. While in
the temperate region forested area has remained broadly stable - Sedjo and Lyon (1950)
actually report a 2% gain in temperate forest area since World War 11 - the defurestaunn of
tropical rain forests has generated an mcreasmg amount of publicity,

Tabie 2.1 reviews the evidence gathered over the last decade on the extent of deforestation

in closed tropical forests. The debate centers over the extent to which the deforestation rate

has accelerated, and if so to what degrez. FAO figures for 1976-80 and estimates for 1981-

1985 indicated that deforestation rates were approximately 0.6% in all three tropical regions.
More recent reports by WRI and FAQ reveal a marked increase in deforestation in the

1980s. In particular, the annual rate of closed forest deforestation - according to WRI (1990)

- has accelerated to [.4% in tropical Asia and fo 1.6% in Latin America for an average of
1.2% for the 68 countries surveyed. Preliminary results from the F4O 1990 Forest

Assessment {covering both open and closed forests) also strike a pessimistic tone. When

comparing the results for 52 countries covered in both the 1980 and the 1990 assessment, 1.I1f:

overall deforestation rate appears to have risen from 0.6% to 1.2%.

As shown in the boftom half of Table 2, the alarming nature of the rise in deforestation
reported by WRI (1990) depends in large part on its rather controversial deforestation

* estimates for Brazil and Indfa. The 1990 FAQ assessment should provide further information

relevant to the debate over the validity of these figures. FAQ currently suspects that it

- underestimated the deforestation rates in its earlier studies (Dembner 1991). Thus, the outcry

over rising rates of tropical deforestation may be misplaced - they may have been a chronic
condition, However, Schneider et @f (1990) suggests that Amazonian deforestation is actually
much lower than FAQ's estimates. The really alarming factor is the general uncertainty over



the real magnitude of deforestation and the seeming inability to definitively monitor changeé
in land use, : ' o

Forests. of course, are not only destroved, but are regenerated by human ntervontion or
renewed maiuraily or by human management. Reafforestation refers 10 three separmate
processes: (1) the restoration of a previously existing forests (artificial regeneration), (2) the
griificial sgiabiishment of & now forcst on pisvicusly foresicd ground (reforestation), and (%)
the artificial establishment of forests in previously unforested areas {afforestation). Table 2.2
presents data estimating the global raie of referestation (and afforestation) - calculated by
WRI. (1990) to total roughly 15 mn ha per year in the 1980s. The bulk of the reforestation
occurs in- China (4.6 mn ha), the U.S. (1.8 mn ha), Brazil (0.5 mn ha) and Europe (1.0 mn
ha). An FAQ estimate from the late 1970s placed the stock of plantation forest at 90 mn ha
of which only some 12 mn ha were located in the tropics. While the degree to which a
planted forest is an effective substitute for the values produced by virgin forest varies with
the type of forest, Sedjo and Lyon (1950) point out that in the years to come an increasing
proportion of world timber supply will come from plantation forests. Given the potential
explosiveness of plantation supplies and their rapid growth rates, Sedjo and Lyon (1950)
warn against drawing conclusions about future supplies of timber by simply comparing small
increases in plantations with large changes in area deforested,

2.3 Ownership and Management of Global Forest Resources

A variety of ownership and management systems for forest resources are practiced around-

the world. While the data on managed and protected areas shown in Table 2.2 is necessarily
incomplete due to the difficulty of actually determining the exact uses of closed forest and

implementing a clear definition of farest management, it does indicate that the world’s closed

forests are far from being under comprehensive management and that only a small proportion

- hawve protected status. Poore ef o (1989) provide one of the most comprehensive overviews .

of tropical forest management in the book No Timber Withour Trees, while FAQ. has
undertaken several regional studies of forest management (FAQ 198%a, 1989b, FAO 1987),

Forest ownership in the more promingnt OECD countries is summarized in Table 2.3. No
clear pattern between public and private ownership is apparent - for exampie Canada’s forests
are almost exclusively in public hands while three-quarters of US forest resources are
privately owned. As of 1980, FAQ reporied that over 80%. of forest Iand is state property
in Guyana, Pery, Bolivia, Brazil, Colombia, Venezuela and ex-British coloniss such as Belize
(FAO 1982). Private ownership of forest lands is more prevalent in Central America and
communal ownership a factor in roughly balf of Mexican forest lands. In anglophone Aftica,
customary rights recognized by colonial administrations in countries such as Ghana, Nigeria
and Malawi have meant that although the forests are often nominally nationalized they are
. in fact treated as communal property. In francophone Africa, on the other hand, forests were
traditionally considered property of the state - although local use was not expressly forbidden
- and post-independence attempts to communalize forest Iands have largely failed. Finally,
as of 1980 forest lands in tropical Asia were 80-90% owned, controlled and managed by the
state, An important exception is Papua New Guinea where a majority of the forest rights
were owned by the local clans and tribes.




2.4 Production and Trade in the Forest Sector

FAQ segregates forest products into 5 general categories: roundwood, sawnwood, wood-

based panels, wood pulp and paper products. Roundwood is composed of both industrial -
roundwood and fuelwood (including charcoal). While the production of charceal and

fuelwood is significant in terms of volume of production, only a very small percentage (less

than 0.3%) of total fuelwood angd charcoal production enters the international trade (Table

2.4a). What is more, Table 2.4b shows that the value of imports of fuelwood and charcoal

compared to the valve of imporis of all forest products is very small - less than 0.5%

between 1961-1990. As fuelwood rarely qualifies as a traded good due to its low value per

unit of volume and weight it is excluded from further consideration in this study and the

indnstrial category of roundwood is used 1o capture log volumes and values

Table 2.4a demonstrates that the volume of industrial roundwood produced and traded
throughoot the world has been growing steadily since 1961, to reach a level of production
of 1,654 million cum and imports of 124 million cum in 1990, This has meant that a
constant level of mdustrial roundwood production (7-8%) has been traded internationally
from 1970 to date. The volume of production of all higher processed forest products have
been rising even more rapidly over time, and approximately 20% of these other forest
products are traded internationally, Table 2.4b shows that while the value of industrial
roundwood imports has been rising steadily over time, its share of trade in 21l forest products
has fallen from a peak of around 20% in the 1970-80s to 10% in 1990. This reflects the
increasing importance of the higher processed forest products in the international trade. In
particular, sawnwood and sleepers have increased their share of the forest produet market
(in value terms) from 22% to 28% between 1980 to 1990, and paper and paperboards from
33% o 39% during the same pericd.

An overview of current regional trade flows in industrial forest products in value and volume
terms is provided in Tables 2.5 and-2.6. These tables provide evidence that the global
market is Jargely dominated by developed countries. For example, on the export side {Table
2.3), developing countries account for just 13% of global industrial forest products export
revenues. The principal exporters of forest products are North America and Western Europe
.who export 31% and 49% of t{he world industrial forest products respectively (in value
terms). On average, the volume expert figures shows a similar pattern, but a more detailed
analysis by forest product category shows that the export share of developing countries varies
considerably across commodity groups, For example, developing countries account for 28%
of industrial roundwoed exports, 11% of sawnwood and sleeper exports, 42 % of wood based
panels, 8% of wood pulp and 6% of paper products. The developing country export figures
are heavily influence by Far East Asia - in particular, this region is responsible for exporting
66% of roundwood exports and 91% of woodbased panels from ali developing countries,

Paper products make up approximately 47% of global export revenues (in value terms) from
the indusirial forest sector. However, as noted above this is & segment of the market in
which developing countries have only a minor market share. The next largest markets are
those for sawnwood (17%) and wood pulp (16%), followed by wood-based panels (10%) and
industrial roundwood (9%). North America and Western Europe dominate the paper
preducts, sawnwood and wood pulp markets whilst Eastern Europe and the ex-Soviet Union
have not played much of a role in the market despite their sizeable forest resources. Of the
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developing regions only the Far East Asian countries make a significant contribution in the
global market, supplying almost 40% of world’s trade in wood-based panels and 20% of the
world’s trade in industrial roundwood and sawnwood (in value terms).

Tabie 2.0 demonstrates that, as wiih exporis, the develﬂpmg countries share of the total
world trade in meurts uf 1m:iustnal forest pmducts is relauvely mmor (cnly 27% in value

F e 1 T
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in the value of world imports (27%) than in the value of world exports (13%). Europe is
the dominant player in the demand for forest preducts, importing over 2 quarter of the value
of total industrial forest products. This is followed by the Near East with 15% (mainly
consisting of sawnwood and sleepers), then North America with 14%. North America
proves to be largely self-sufficient in roundwood, and but imporis close to one-fifth of the
global totals for wood pulp and paper products.’ Yapan is included in the *Other developed
couniries” category, which Explams its 13% share of the overall import value.

Although a number of tropical’ developing countries export forest products cmly a select few
actually maintain a positive trade balance in forest products. Table 2.7 summarizes (in value
terms) the trade balance for tropical countries that currently export forest preducts. On
average, the value of net exports has increased by 20% across all the tropical forest product
exporting couniries between 1930 and 1990. However, this increase is evenly distributed
across all regions, For example, the value of net exporis has actuzally fallen in tropical
Africa from US$818 million to US$635 million over the same period. Tropical Central and
South Amernica has shifted from having a negative to a positive trade balance, and has been
strongly influenced by the doubling of Brazil's exports between 1980-1990. Braxil currently
aceounts for approximately-90% of total exports from tropical Centrai and South America,

In contrast, net exports from troplcal Asia and Oceania have remained stable between 1980
and 1990, with the increase in exports from Indonesia and Malaysia being offset by the
increase in imports by Hl:mg Keng and decline in exports from the Philippines. The forest
sector generates a net earning in foreign exchange in only ten of the eighteen African
countries, five of the nineteen Central and Southern American countries, and eight of the
seventeen countries from Asia and Oceania that are listed in Table 2.7. Thus, despite the
furor over the issue of tropical deforestation a larpe number of develupmg countries are
potentizlly more concemned about the future of world timber pnoes and supphes - both
suﬂwmds and hardwnods - than tropical deforestation.

Esumates (in volume terms) of the propurtinn of forest products that enter world trade from
tropical countries and their apparent domestic consumption (ADC) of these products are
presented in Table 2.8. As noted above, tropical Asia and Qceania is clearly the most
important region in terms of production and exports of tropical forest products, It accounts
for half of the industrial roundwood, sawnweod and wood-based panels produced by tropical
countries and its exports represent over 85% of total exports of these products from tropical
- countries. Tropical Central and South America produce 36% of forest products from tropical
countries, but few of these products are exported as the large ﬁgure: for apparent domestl.c

1 However, North American imports include a large amount of *internal’ US - Canadz trade.
! Throughout this report tropical conntries are taken to be countries with the majority of their land mass
iying batwsen the tropics.
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consumption in Table 2.8a indicates. Africa produces a minor share of forest praducts from
tropical countries {14%) and exports roughly 10% of its domestic production. Whilst Africa
accounts for around 15% of the ADC of roundweod in all tropical counires, its
pmporticnate ADC of sawnwood (9%) and wood-based panels (12%) is much lower. The
remaining ADC of all tropical countries is split fairly evenly between tropical Central and
South America and tropical Asia and Dcea.ma. :

Table 2.8b shows forest product exports as a percentage of domestic production in tropical

regions between 1961 and 1990. On average in 1990, tropical regions exported 11% of

industrial roundwood, 12% of sawnwood, and 69% of wood-based panels, with the rest

consumed locally. The proportion of industrial roundwooed and sawnwood exported relative

to production has decreased from the peak around 1570, whilst in contrast the proportion of
wood-based panels exported relative to production has doubled. However, this pattern is

dominated by the Asian block - in particular the effect of their dramatic increase in

percentage of wood-based panels exported relative to production rising from 40% in 1960-70s

o 90% in 1990 - and is therefore not applicable to ali regions. For example in Africa, while

exports of industrial roundwood and sawnwood as a percentage of production have fallen -
over time, exports of wood based-panels bave also fallen from 34% in 1961 to 22% in 1990,
This is mamly due to the increased domestic consumption of processed wood in Africa.
Similariy, in Central and South America, exports of all forest products compared to
production have decreased since 1961,

A number of studies have attempted to forecast future trends in supply and demand in the
forest sector (ECE/FAQ 1986, ECE/FAQ 1989, ECE/FAO 1990, FAO 1991, Sedjo and
Lyon 1950). In a recent paper Amold (1991) critically reviews some of these efforts and
concludes that there is little basis for making firm forecasts of future wood supplies. Arnold
(1991) does, however, feel that it is reasonable to make a number of broad statements -
concerning peneral long-term trends. These statements are generally supported by recent
work by Vincent {1991). A number of the trends that are pertinent to these studies are
highlighted below.

. Demand for industrial wood is projected to grow at a rate of from 15 to 40% over
the next 15 years. Developing countries will take an increasing share of this growth,
although developed countries will continue to-dominate the market.

. Changes in technﬂlli}gy and preferences will favour the growth in consumption of
reconstituted producis as opposed 1o that of solid products such as sawnwood.

. Hardwood consumption will grow faster than softwood consumption.

. -Tmpical resources will decline, but expanding temperate resources will be more than
sufficient to lead to stable real prices for wood products.

. Prﬂjected growth in demand will be met by plantations; *unexpected® increased in
demand could be met by additional resources in central Canada, northern Europe and
eastern Russia.




. The shift to consumpticn of planted and second growth forests as versus old growth

siands will continue. The foons will shifi from the Pacific Northwest and the 1ropics

to forests in the southern and northeastern U.S. and newly planied southern temperate
[ESOUICEs.

. Japan and western Europe ct}uld become increasingly self-sufficient, while paris of |

L 1 1
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in his synopsis, Arnold (1991) suggests the tropics are expected to be Increasinply less
important in the overall trade picture. As-temperate countries look more to temperate
resources to meet their needs and domestic consumption in tropical producer couniries grows
the trade in tropical timber is itself likely to decline. Nevertheless, to the extént that
producer countries succeed in exporting & much higher volume of value-added goods in place
of logs, total volume of the tropical timber trade may fall but the drop in value of the trade
will not be propertionate. In addition, an increase in South-South trade - particularly in
sawnwood - will act as a counteracting force (Arnold 1991), Asia will continue to be the
dominant producer and exporter of tropical timber with an increasing guantity of value-added
goods, and consequently decreasing log exports. As a result of Asian producers moving into
downstream markets, Africa and Latin America may become relatively more 1mportant
sources of jog and sawnwood exports respectwely

3, Contfribution of the Timher Trade to. Forest Degradation-

Unsustainable extraction of timber from forests to supply the international trade in forest
products can lead not only to a decline in standing timber stocks, but wider environmental
effects. These external effects include the loss of other consumptive uses (e.g. harvesting
and hunting other forest resources and recreational uses), of ecological functions (e.g.
watershed protection, carbon storage and microclimatic role} and of cther non-consumptive
valuss {e.g ecotourism, genetic resource and existence values) of the fafest, The pmdw:.tmn
-of timber for the international trade can effect the environment both:

. directly through the removal of trees and other damage incurred to surmundmg furest
during timber extraction; and

. indirecily through opening up znd improving access 1o the forests which then .impacts '

on other socio-economic factors which may degrade the environment.

3.1 Direct Environmental Impacts of Timber Production

Although the international trade in forest products is well documented, it is difficult to
extrapolate from such data to the direct impact of the international trade on the environment
for a number of reasons, including:

. uncertainty over the magnitude of forest degradation, conversion and regeneration in
many countries and regions;

O




. the difficulty in gathenng reliable data on the amount of timber extracted for domestic
use as opposed to that entering international markets;

. uncertainty over the extent of plantation forests and their relative importance in
' reducing demand for old-growth forest resources; and

. meﬂmdnloglcai problems in assessing the wider environmental 1mphcahuns of timber
extraction practices.

If the volume of timber extracted each year exceeds the amount of timber regenerated, then
the stock gf timber resources will decline over time. Although recent efforts by FAQ and
other organizations are constantly improving our ability to monitor the state of forests, hard
data is still relatively scarce, especially in developing countries. The debate over the
deforestation rates of Brazil and India - highlighted in Section 2.2 - provides a salient
example of the large discrepancies that often exist between estimates of deforestation in
developing countries, Thus, it comes as no surprise - as noted by Pearce (1990) - that
micnitoring agencies often present widely differing estimates of the extent of conversion of
tropical forests to alternative uses such as agricultural cultivation or ¢attle ranching. Even
less attention has been paid to measuring the extent to which the forest cover has been
degraded by timber exiraction - though the implications of such degradation are -also
1mPnrtant for the state of the environment.

Although the data is far from complete, the results of tabulations such as those conducted by
the World Resources Institute (1990) and summarized in Tables 2.1 and 2.2 supgests that
courrent levels of timber extraction in #ropical forests - both open and closed - exceeds the
rate of reforestation. Poore et al. (1989) noted that less than 1 million he¢tares, out of an
estimated total area of 828 million hectares of productive tropical forest remaining in 1985,
in all tropical forest countries, was demonstrably under sustained-yield management for
imber production.® Improved data on deforestation and all modes of reqfforesrasion would,
however, greatly improve the reliability of such assessments.”

Data in developed countries is generally more widely avaflable. Table 3.1 gives some
indication of the efficiency of use of remperate forest resources in OECD countries. The
efficient use indicator is based on the ratio between annual increments and annual harvests,
i.e. when the ratio is greater than one it shows that these resources have not been over-
utilized, when it is less than one the resources have been over-utilized.” If over-utilization
of timber resources centinues over a period of time then the sustained development of these

® This is based on the *tight' definition of sustained yield management empioyed by Poors et al (1989)
where a maximum volume of harvesting is maintained so that there is no d:lennratmn in the prospects for
future sustainable harvests.

T Howevay, the *efficient vse indicator’ is somewhat misleading. According to Vinceat (pers. comm.),
harveats equaling growth is an indication of economically efficient timber utilization only after a country has
made the wansition from the economically optimal mining of old-growth to the economically optimasl
sustained-yield manapement of second-growth forests. Ewven then, harvest would still exceed growth for
certain intervals if the country pulse harvests its forests in a sustainable way. For exampla, it might follow
a cycle of not harvesting any tirber for 40 years, then harvesting all its forests during the subsequent 20-

year period.



resources may be threatened. The data in Table 3.1 suggest that whilst timber resources in
saome OECD countries were over-utilized in the 1930s, since the 1970s they have been used
moie sustainably, However, this index must be teated with caution as it only gives a broad
indication of aggregate trends. The agoregate data will not necesearity raflant changes in the
mix of species uiilized or lecal degradation. For example, in the early 19805 sustained yield
logging was exceeded by over 60% in twelve natmnal forests in the western United States
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constant, or increasing, stocks of timber.

As discussed in Section 2.4, rough data on the extent of domestic use (i.e. subsistence use
and domestic commercizl use) and commercial exports (i.e. international trade) is available
in volume terms from FAQ sources. Unforiunately, while value estimates for exports and
imports are provided by the FAOQO, estimates of the value of domestic consumption are
difficult to obtain, Neveriheless, it is apparent from the data on volume of production,
exporis, imports and apparent domestic consumption given in Table 2.8 that #ropical
countries consume far more of their production than is exported. In addition, as noted
garlier, although quite a few tropical forest countries export forest pruducts only a smaﬂ
proportion are actually net exporters of forest products (Table 2.7).

Palo (1988) observed that in a number of develuping countries the mtio of forest product
exports to total merchandise exports parallels and even exceeds that found in the Nordic
countries, Canada and other developed countries that have iraditionally relied on the forest
sector to spur export-led growth. From 1950 up to 1980 expansion and rtepid
industrialisation of the forest based sector proved a driving force in these developing
~ economies, but in more recent years the rapid growth of domestic population and intarnal
demand for timber has absorbed much of the potential for expanding timber and timber
related exports (Palo 1988). Thus the growth of domestic consumption in developing
countries that export forest products wiil generally serve to limit the growth of timber
exports. : :

As indicated in Section 2.4, Arnold (1891) believes that demand for hardwoods will increzse
(mainly due to low prices brought about by the high availability and relatively low cost of
hardwood preduction) and will outsirip demand for softwood in coming years. 'As the more
accessible old-growth tropical forests are logged and developing countries foliow the
examples of Indonesia, the Philippines and others by placing export restrictions on logs and
sawnwood, logging of semperate hardwood forests is likely to increase. Sedjo and Lyon
(1990) are confident that the temperate zones plantation forests, secondary growth forests and:
remaining old-growth forests are sufficient to meet this demand. Meanwhile, the continued -
demand for softwood products implies that plantations in the southern US, Chile, New
Zealand, Brazil and other areas will increasingly be put into production. The extent to which
such areas will contribute to global preduction may depend on events in the Soviet Union.

The USSR contains the single largest concentration of temperate forests with over 40% of
the world total temperate forest area and roughly one-half of the world's softwood supplies,
FAQ (198%9) reports that annual roundweod production in the USSR was nearly 400 million
cubic meters angd exports were roughly 19 million cubic meters in the late 1980s. However,
the impact of this offtake on the environment is unknown due 1o the lack of reliable
information (ECE/FAQ, 1989). For example, recent concerns have been raised over the
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extensive timber extraction activities that are reported to be taking place in Siberia. One
thing, however, is certzin - should ihe USSR begin to draw down is stock of softwoods it
would have a dampening effa::t on the wotld market for timber (Sedjo and Lyon 1990).

Althongh total temperate forest cover in North America is iess than that in the USSR,
roundwood production and exports are much higher.. The USA sends the majority of its
timber exports to Japar, and the remainder to Europe (FAO 1989). While Europe as a
whole is a net timber importer, various European cauntries are net timber exporters, such
as Denmark and France. Eurcpe has a long history of forest management, and extraction
of timber far the trade is not thought to lead to excessive declines in timber stocks due to
extensive refnrestauon programmes.

In addition to the direct depletion of stucks timber extraction can incur externg!
‘environmerial costs by degrading other forest resources and functions which are of value to
people. Much of the criticism of tropical deforestation stems from scientist’s claims that
. closed tropical forests are estimated to hold between 50-90 % of the worlds biodiversity (Reid
and Miller 1989). Evidence of the importance of the sustainable uses of this biodiversity for
subsistence forest products, pharmaceutical and crop breeding research, ecotourism and as-
a key component in global warming, local watershed protection, microclimatic functioning
and other environmental functions dictate that timber extraction imposes significant external
costs in the tropics. While the concentration of biodiversity - and its use for subsistence -
is not as pronounced in temperate forests, the wider environmental effects of logging -
activities remain a concernt in developed countries. For example, Sedjo (1990) suggzests that
maintaining the biodiversity and recreational uses of old growth temperate forests has been
a major environmental issue in the United States since the 1950s, :

The extent of these extemnal environment impacts froin timber extraction depends largely on
the eype, and success, of forest management practices, Poore et ai. (1989) notes that
successful forest management depends on cerfain conditions being met, including the long-
term security of operation, operational control, a suitable financial environment and adeguate
information. Although there are a few cases of successful sustained-yield management of
forests for timber - for example in some regions in India, Malaysia and the Philippines (FAQ
1989) - these tend o be the exception.

Poorly designed and implemented management regimes for selective logging of natural
forésts are likely to have serious implications for the environment. For example, on average
only about 5 10 35 cubic meters () of merchantable wood are extracted per hectare of
tropical closed broadleaved forests (FAQO/UNEP 1981). However, these small commercial
volumes relative to total standing tiomber can lead to disproportionate damage to the forest
due to careless use of equipment and inefficient logging practices. Typically, at least half
of the remaining stock, inclnding immature trees of commercial value and harvestable stocks
of less desirable varieties, are damaged beyond recovery (Repetto 1990). Clear cutting the
- forest for the imber may have even more significant environmental effects. For example,
in Canada almost 90% of the total logging activities is by clear-cutting, which has led to
serious landslides in parts of Vancouver Island (Dudley 1991b). Measuring the wider
environmental impacts and costs of forest management practices is complicated, and few
empirical studies have begn undertaken,
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The impact of timber production on the environment may be offset to some extent by
investments in reqfforesiation. However, if investments to offset the depradation of natural
forest are channelled into plantation forests then only part of the full environmental costs of
timber extrachon mav be compensated. That ig, investments in nlantations may countarant
the decline in stocks of timber, but may not always compensate for the wider environmentai
costs of natural forest degradauon Fm’ example in Chﬂe anc:ent temperate Southern Bee:ch
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many tropical countries, natural forests have been clearer and replaced with plantation
forests, with the loss of wider environmental values, such as biodiversity. Ewen if the
compensatory investment is in management of a natural forsst area, some of the
environmental benefits of the degraded natural forest may still have heen irreversibly lost,
e.g biodiversity or non-timber forest pmducts

3.2 Indirect Environmental Impacts of Timber Production

In addifion to the direct impacts of timber extraction on the environment, timber production
can influence environmental degradation indirectly. This indirect impact may occur through
the opening up and improvement of access to the forests, which may then interact with other
socioeconomic factors encouraging activities that degrade the environment. However, due
io the intricately interconnected relationship of the various causes of dﬂfurestauun, it is
extremely difficult to identify how much of the deforestation process is due to. timber
production.

In many developing countries where there are stiIl areas of previously unexploited forest, and
there exist no formal property rights for this land, timber production may encourage open
access exploitation at the forest frontier and rapid forest conversion. In most industrialized
countries, where there are fewer areas of unexploited forests, and ownership of the land is
usually already established, open access exploitation is less of a problem. Timber extraction
usually involves extensive road building which benefits other activities, such as agriculture

and hunting, by improving access to the forest and reducing costs of transporting produce

to market. In Northern Brazilian Amazen, the total road network (paved and unpaved)
increased from 6,337 to 28,431 kilometers over the 1975-88 period. Although the road
expansion programme cannot be specifically attributed to timber extraction in this case, a
simple correlation between road density and the tate of deforestation demonstrates that as

~ road density increases, the rate of deforestation increases in la.rger proportions (Reis and

Margmhs 1991).

Timber extraction is often the first step towards opening up the tropical forest and clearing
the land for agricultural production. What is more, in many developing countries, property
lIaw establishes deforestation as a prerequisite of formal claim over the land for those settling
in forested areas (Mahar 1989; Pearce, Barbier and Markandya 1990). Table 3.2 suggests
around haif of the area logged in African countries is subsequently deforested, whilst there
is little, if any, deforestation of préviously unlogged forest land. The environmental impact
of forest conversion to agriculture has grown as logging has progressively opened up mm'a'
remote, hilly and ecologically vulnerable areas.
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Paris and Ruzicka (1991) pmvide a bold ’guesstimate’ of the private and social costs of
logging of old-growth forest in the Philippines. As shown in Table 3.3, selective logging
yields positive private returns when the revenues ‘from selling logs (i.e. the value of the log
harvest) are set against the costs of road building, harvesting and transportation. In their
"Model 1’ Paris and Ruzicka examine what the net economic pain would be if the selective
timber production were sustainable, and the downstream environmental impacts taken into
account. After accounting for the costs of protection, timber stand improvement and
enrichment planting to ensure the sustainability of preduction the private returns are reduced,
but still positive. When the additional offsite damage to downstream activities are taken into
account, the net economic gain is negative. 'Model 2° examines the case where the timber
production is not made sustainable. Afier taking into account the costs of depleting the stock
of timber and the high downstream damages the net economic loss is extremely high, and this
use uf the forest resources socially unatiractive.

A similar economic valuation of the net benefits from harvesiing wood in Malawi is
summarized in Table 3.4, The private net benefits from unsustainable harvesting are
positive. However, after accounting for the additional costs of reforestation to enable the
level of harvesting to continue sustainably and the additional costs of soil erosion on land
converted to agriculture, the net social benefits are negative. Discounted over time at 5%,
10% and 50%, the present value of the total net loss to Malawi between 1990 and the year
2000 represent 3.3%, 2.8% and 1.2% of GDP respectively.

3.3 Statistical Evidence on the Causes of Forest Degradation

A number of studies have attempted to assess the relative importance of various economic’
activities, including timber extraction, in causing tropical deforestarion. However, most of
the work is extremely tentative because of the problems outlined in Section 3.1. For
example, Binswanger (1989) and Mahar (1989) highlight the role of subsidies and tax breaks,

particularly for cattle ranching, in encouraging land clearing in the Brazilian Amazon,

However, more recent analysis by Schneider et al. (1990} and Reis and Marguilis (1991)

emphasize the role of agricultural rents, population pressures and road building in

encouraging small-scale frontier settlement in this region. The study by Schneider et al.

(1990) identifies the importance of the rele of logging in the current pattern of Amazon.
exploitation, primarily through opening access to previously inaccessible lands. The role of
timber extraction has been encouraged by both a range of public policies, increasing domestic

demand and a streng international demand for tropical hardwoods. Log production from the

Amazon region has 1ncreased rapidly throughout from 4.5 million cubic meters (m? in 1975

to over 24.5 million m? in 1987.

Although there have been several case studies examining the role of the timber production
and the timber trade in tropical deforestation, there have been few attempts to explore these
- linkages through statistical analysis. However, the studies that do exist provide some
interesting results. A recent study by Amelung (1991) identified the major shifts in land use -
changes and the causes of deforestation in tropical countries. Table 3.5 shows the percentage
share of the various activities which cause deforestation®. The agricultural sectar accounted

# Deforestation here is taken to be a reduction in the crown cover 1o less than 10%.
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for the largest share at over 80% on average of total deforestation in all tropical forest
countries. The direct impact of forest activities on deferestation is minimal (i.e. less than
10% of total deforestation). This is partly because timber which is harvested by selective
logging is not considered to contribute to deforestation given the definitinn of deforastation
used in this study.
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modification {Amelung 1991). The role of the forestry sector in biomass reduction is much
more significant than its role in deforestation as a whole, especially in Indenesia. However,
agnculmre continues to play the dominant role in forest degradation. In contrast, the forestry
sector is almost completely responsible for converting virgin forests into productive closed
forests or other forms of land use through forest modification. In short, Tables 3.5 and 3.6
show that timber extraction is largely responsible for opening uvp previgusly urexploited
forest, which then enables other economic uses of the forest resources, such as agricultural
cultivation, which lead to forest degradation and deforestation,

A statistical analysis by Burgess (1991) examined the causes of deforestation in 54 tropical
forest countries. Although this study confirmed a significant and positive relationship
between the total level of non-coniferous roundweod production and deforestation, it did not
explicitly examine the role of the timber trade.. However, a study by Capistrano (1990) and
Ceapistrano and Kiker (1290) explored the influences of intermationai and domestic
macroeconomic factors on-tropical deforestation.® They fevealed that the exporr value of
tropical wood was a major factor explaining depletion of ¢losed broadleaved forests between
1967-71, aithongh this.variable was not significant after the early 1970s. A series of cross-
sectional statistical tests of varions factors influencing deforestation in 72 tropical forest
countries (Palo, Mery and Salmi 1987) identified a weak, but positive, statistical relationship
between forest coverage and forest products exports per forest area. This latter study
appears to contradict the previous studies by suggesting that the higher the level of exporis
from a given area of forest, the higher the aggregate forest cover.

There have been few, if any, attempis !o conduct statistical analysis of the causes of
temperate deforestation and little attention has been paid to the role of the timber production
and the fimber trade, Air pollution is considered a major cause of forest degradation, and
can impact on forests through local or transboundary air pollutants and through climate
change. The demand for fuelwood in Latin America and northern Asia is also 2 major cause’
of temperate deforestation. Other contributory. factors contributing include the conversion
of forests to farmland, urban expansion, fires and the impact of tourism (Dudley 1991b).

* Tha authors take changes in timber production forest area a5 a proxy for total deforestation. Although
they segue that there is close somelation between wvesage area of closed bovalleaved forest and Yimber
production forest area, thera are many tropics| forest countries where industrial logging is not a sigmificant
‘source of overall deforestation. Thus their analytical results are more relevant to deforestation of tropical
timber production forests than to overzll tropical deforestation.
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1.4 Conclusion

It is extremely difficult to distinguish the impact on the environment of timber harvested for
the international- trade from total domestic timber harvests. The direcr impact of timber -
extraction on the state of the forests in many tropical and temperate countries appears to be
relatively insignificant. However, thers are many countries where the stock of timber
resources are being harvested in excess of their incremental growth and timber extraction
incurs wider environmental costs.

The indirect impact of the timber extraction - through road building and opening up the
forests - is considered to have more significant implications for forest conversion and
environmental degradation.  In particular, in many developing countries the improved access
to previously inaccessible areas resulting from timber extraction activities, combined with a
Iack of well defined property rights for forest land, leads to rapid forest conveision at the
agricultural frontter, In most industrialized countries where there are few remaining
unexploited and unallocated forests, open access forest conversion is less of a problem.

A serious concern in both developed and developing countries is the conversion of natural
forests to plantaiion forest. . Although this may maintain the supply of timber, wider
environmental costs such as the lass of biodiversity and habitat for wildlife, soil erosion and
the long term loss of soil fertility, effects on the water table and water quality and so on may
not be taken into account.

4. Forestry Sector Policy and the Environment: An Overview

The previous section looked at both the direct and indirect impacts of timber production and
trade on forest degradation and its resulting environmental effects. - Although these impacts
may be significant, particularly in specific regions and countries, commercial logging is
generally not the predominant cause of global deforestation. Other factors, such as
agricultural land conversion, are much more important. Moreover, as muchk timber
extraction is for domestic consumption, it is difficult to apportien blame for afi the
environmental impacts assnc:ated with mmmerclal loggmg onto the mremarmmf trade in
timber products.

Nevertheless, to the extent that the public policies influencing forest sector trade encourage
inagppropriate preduction forest management and harvesting, then the résulting forest
degradation and environmental impacts will be “excessive’. That is, the level of fmber
extraction and forest depletion arising from commercial logging and trade is greater than
what is deemed optimal from 2 social, and indeed perhaps even a global, point of view. This
situation essentially results from the failure of individuals in the market place and by
governments not fully recognizing and integrating environmental values into timber
management, production and trade decisions. : '

Some of the environmental values lost through timber exploitation and depletion, such as
. watershed protection, non-timber forest products, recreational values, etc., may affect only
pepulations in the countries producing the timber. Concemed domestic policymakers should
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therefore determine whether the benefits of incorporating these environmental values into
decisions affecting timber exploitation balance the costs of reduced timber production and
trade, as well as the costs of implementing such policies. The secially "optimal’ level of
timber exploitation and trade is one where the additional domestic environmental oogte of
iogging the forests are 'iniernalized’ in produciion decisions, where feasibie,
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to pmvide unpunant *global’ values, such as a major store’ of carbon and as a depository
of a large share of the world's biological diversity, Similarly, even some ‘regional’
environmental funciions of forests, such as protection of major watersheds, may have
transboundary ‘spiflover’ effects into more than one country, But precisely because such
transboundary and global environmental benefits accrue to individuals outside of the countries
exploiting forests for timber, it is unlikely that such countries will have the incentive to incur
_the additional costs of incorporating the more ‘global’ environmental values in forest
management decisions, Not surprisingly, sanctions and othér interventions in the timber
irade are one megans by which other countries may seek to coerce timber producing countries
into reducing forest exploitation and the subsequent loss of environmental values, In
addition, trade measures are increasingly being explored as part of muliilateral negosiations
and agreements to control excessive forest depletion, to encourage ’sustainable’ timber
management and to raise compensatory financing for timber producing countries that lose
substantial revenues and incur additional costs in changing their forest policy.

However well-intentioned they may be, both domestic' and international environmental
- regulations and policies that attempt to *correct’ forest management decisions may have high
- economic, and even “second order’ environmental, costs associated with them, There is
increasing concern that the potential trade impacts of environmental policies that affect -
foresiry and forest-based indusiries may increase inefficiencies and reduce international
competitiveness. Moreover, the trade impacts of domestic environmental regulations may
affect industries in other countries and lead to substantial distortions in the international
timber trade. The overall effect on the profitability and efficiency of forest industries may
be to encourage forest management practices that are far from *sustainable’. Careful analysis
of both domesiic and international environmental policies affecting forest secior production
and trade is therefore necessary to determine what the full economic and environmental
effects of such policies might be,

Finally, current import and export policies influencing timber trade flows can themselves be
a source of major eavircnmental impacts in the forest sector. Protection of forestry and
forest-based industries, whether explicit or implicit, can encourage inefficient expansion of
domestic indusiries that feads to excessive forest depletion. Producer countries that are
unable to penetrate protected international markets may be discouraged from developing
value-added processing, even though a cost, and possibly a comparative, advantage may exist
in these countries for such industries. It is conceivable that the loss in value added leads to
a higher rate of timber explmtauun in order to increase earnings from raw log and semi-

processed exports; on the other hand, over-expansion pmeassmg capacity and inefficient
operations could result in greater deforestation. The leng-term price implications of existing
and proposed global timber trade policies, including sny barriers 1o trade in cerain fimber
products, may affect the incentives for some producer countries to change their forest policy
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and management practices, and may even encourage an expansion of activities that are
environmentally detrimental,

The above concerns over the links between timber exploitation and trade, forest depletion and
measures to protect the environment can be gmupad into three key policy issues:

. the enwmnmental effects of domestic market and policy failures through their i 1mpacts
on tBmber forest managemmt

. the environmental effects of current timber trade policies pursued. in both produce:
and consumer countries; and,

. the impacts of domestic and international environmental regulations, 'policies and
agreements on the timber trade.

These issues need to be addressed in arder to design'appmpriate policies to manage the trade
and to control excessive forest degradation. The following three sections will briefly outline
each of these major issues, drawing on selective examples as ﬂlustratinns_.

5. Domestic Market and Policy Failures and Timher Forest Management

The previous section noted that the prevalence of domestic market failures and distortionary
domestic government policies may drive a wedge between the private and socially optimal
rates of environmental degradation associated with timber extraction and trade.  Removal or
correction of these failures may make the timber trade more sustainable.

Marke: failures can lead 10 excessive environmental degradation when markets do not operate
efficiently or fail to reflect fully environmental values. The presence of open access resource
expleitation and public environmental goods, extemalities, incomplete information and
markets and imperfect competition can all contribute to this type of market failure. Usually
some form of public or collective a-::tiﬂn, involving regulation, market-based (economic)
mn¢entives or institutional measures, is required - pmwded that the ¢osts of correcting market
imperfections do not outweigh the benefits.

Policy failures can also exacerbate environmental degradation when the policy interventions
necessary to correct market failures are not taken, or aver-correct or under-correct for the
problem. They also occur when government decisions or policies are themselves responsible
for excessive environmental degradation,

'5.1 Domestic Market Failores and Incentives

The result of domestic market failure is a distortion of economi¢ Incentives. Forest
management and forest-based industries may be affected in several ways. For example, the
market prices of most widely traded timber products typically do not reflect the

envirenmental costs of their production. Market prices fail to account for indirect use values
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te.g. watershed protection or nutrient cjrclingj, as well as future and non-use values {(e.g.

. option value or existence value), which may be lost or degraded by the production or

consumpticn of forest products. All these environmental benefits are typically public goods,
and thug have no market nrics.

Where forest users lack the means o appropnate such value, thc}f will tend to ignore it.
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the resulting loss of value for hunting or tourism., Any such loss falls outside the private cost
and benefit calenlations of the timber firm (hence the name ‘externality’). When external
costs are consistently ignored throughout an industry, prevailing market prices will tend to
fall below the socially optimal level, leading to excessive exploitation.

In the absence of a system of formal property rights and tenure, forested land becomes
essentially an open access resource from which no one can be éxcluded. Therefore, even if
an individual wanted to conserve the forest, or set it aside for future use, another individual
may decide 1w intervene, and extract tmber from the plot for his own personal gain. The
risk and wvncertainty associated with abstaining from current use creates an incentive to
maximize short term returns by extracting timber immediately. Thus, the individuat fails to
account for the *user cost’ of resource use. With the exception of more remote ‘frontier’
areas of tropical forests, very little forested land exploited for timber is subject to *pure’ open
access conditions. However, as will be discussed below, the failure to design appropriate
concession arrangements for public forest lands and insecurity of ownership of plantations
can create similar conditions as the "open access’ situation. That is, private individuals and
concerns will make harvesting decisions based on short-term pruﬁt-mammmmg decisions and
have little regard for the potential for greater future returns from the tmber stand.

Imperfﬁct competition in the forestry industry can also have important environmental effects.
Barriers to entry and exit can prevent thé most efficient firms from opérating in the industry,
thug leading the industry as a whole to exiract more timber than necessary to provide a given
supply of products. Inefficiencies in the processing sector are particularly damaging in this
respect, as they directly impact on the scale of timber exploitation through poor log
conversion rates and overexpanded capacity. Imperfect competition and information may
also have implications in terms of failure to improve or adopt technologies and forest
management practices that minimize forest depletion and environmental degradation,

The market prices of waded forest produets and services may also be distorted by domestic
public policies, including economic policy, public investment and institutional arrangements.
It is often diificult 1o disentangle the linkapes between domestic macroeconomic, sectoral and
trade policies as they affect forestry (see Figure 5.1). Economic policy interventions at
various levels can alter the profitability of forest-based activities vis-a-vis other domestic
sectors, and their competitiveness refative o foreign producers.

As the links between domestic public policies and forestry may be significant, it is worth
teviewing some of the mechanisms involved.
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5.2 Public Policies and the Forestry Sector

Domestic macro-economic policies, such as exchange rate devaluations and the level of debt
servicing ratios, may impact on the iimber trade and deforestation (Figure 5.1). An
overvaiued exchange rate acts as a subsidy to urban consumers on imperied goods, whilst
implicitly taxing timber exports produced domestically, Real currency devaluations, as
frequently required by structural adjustment programrhes for indebted developing countries,
remove existing distortions and provide incentives for greater domestic production of
exportables,  including timber products. This is due to increasing international price
‘competitiveness and increased domestic demand for home produced goods as imported
substitutes become relatively more expensive. Both impacts can directly encourage
deforestation through the expansion of wood production for the intemnational and domestic
markets., Increasing pressure to meet debf servicing payments may also contribute to
deforestation if countries pursue short term policies at the expense of long term sustainable
development. More generally, macreeconcemic pelicies {e.g. fiscal and monetary policy) can
affect underlying demand and supply conditions, with knock-on effects in the forestry
industry.

The impacts of macroeconomic policies on the forestry sector, and subsequently on
deforestation, are difficult to analyze. As noted in Section 3, there have been few, if any,
economic stumes_ of the causes of temperate deforestation, and the studies of tropical
deforestation often produce conflicting conclusions regarding macroeconomic influences on
deforestation. For example, in a study of these linkages in tropical forest couniries,
Capistrano and Kiker (1990) found a negative correlation between debt-service ratios and
deforestation. In contrast, Kahn and McDonald (1990) discovered a positive relationships
between tropical deforestation and public external debt and annual percentage changes in that
debt. On the other hand, the results by Capistrano and Kiker (1990) do show that the high
availability of external funds in the early 1970s in tropical forest countries may have reduced
the pressure on the use of domestic forest resources (e.g., through the need for increased
investments and production in forest extraction). Their stugly also indicates a2 high correlation
between exchange rate devaluation and tropical deforestation. Thus the indirect impact of
debt on increased tropical timber extraction and deforestation, through the policy responses
to correct or service the debt problem as implemented through structural adjustment
PrOgrammes, ma}r be mgmﬁcant

Forest exp]mtatmn is directly affected by economic policies aimed speclﬁcally at the forestry
sector, including domestic and trade instruments {e.p. tax credits or subsidies for forest
conversion, afforestation or for wood product exports). Forestry is also indirectly affected
by economic policies which alter incentives and returns in downstream industries or related
sectors, such as wood processing, construction and agriculture (Figure 5.1).

Public investment often has very direct effects on forest-based activities, particularly where
transport infrastructure and public services are extended to previously inaccessible forested
areas. Such investment may be considered an important subsidy to the logging and wood
processing industry, by reducing the costs of gaining access to forest resources, and of
bringing forest products to market. Public investment in remote forested areas also acts as
an impetus o human populdtion migraticn and agricultural expansion, frequently associated
with forest clearing. The result may be conflicts over land use, or a misallocation of forest
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resources, as areas designated for timber'explﬁitatipn are encroached upon by migrant
farmers, ranchers, miners and others. .

Institutional and legal arrangements governing land tenure and trangactiong can 2len have
significant effects on foresi land use. Formal properiy law and tifling regulations in many
developing countries, for example, often ensure that land clearing is the q:rnl:t,Ir means of
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could be exploited for commercial timber on a sustainable basis may be lost in this way,

Short concession periods for logging operations on public lands can reduce incentives for
reforestation, while stumpage fees and licenses are frequently set at very low rates that faif
to reflect the scarcity value of standing timber. Moreover, many govemments are unable to
manage effectively the public forest estate, resulng in illegal encroachment or logging. ALl
of these factors reduce incentives for sustainable management of timber resources by private
ﬁrms

The fn]lnwmg examples in both temperate and tropical forest countries illustrate the effacts
of domestic policy failures on timber forest management and the environment.
5.3 Domestic Policies, Timber Management 311:] Environmental Impacts

As outlined by Hyde and Sedjo (1990), public policies influence the euv:rnnmﬂutal effects
of timber forest management through their impacts on: '

o - the level of privately efficient harvests;
- the level of socially efficient harvests when accounting for environmental extemé]ities;
. alternative rovalty, contract and concessional arrangements and their implications for

trespass, high-grading and other environmental losses;'° and,
. the level of rent distribuzion.

The implications are illustrated in Figure 5.2." If p is the competitive price for delivered
logs, V is the harvest volume and MC, is the short-run private marginal cost curve of the
concessionaire for defivered logs, then V, is the optimal short-run and private harvest level.
That is, the private concessionaire is concermned only with short-run financial returns from
harvesting and not with the potential long-run returns from the stand or with any of the
external’ environmental effects of logging. However, this level of extraction, V,, is not
optimal from a social point of view because it excludes a) the ’user costs’ of short-run

"° Trespass is a forestry term that refers to Iosses due to logging theft, which could also be extended to
ncivded josses doe w praft. High-grading refers 0 the removal of high-vained timber and leaving n
degraded timber stand (Hyde and Sedjo 1950).

" This example concerns a concessicaaire conteacting with a forestry myinistry to extract timber from
public forest land. Wilth modification, the example could sasily be extended to describe a forest operation
on piivate land.
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harvesting, i.e. the discounted future returns from leaving the residual stand undamaged and
growing or through aveidance of high-grading and other practices that degrade the stand, and
b} any ’'external’ environmental costs of timber extraction (e.g. watershed degradation,
downstream sedimentation, disruptions to nutrient cycling, loss of natural habitats, loss of
non-timber producits, efc.). : : '

Improved contractual arrangements between the forest ministry and the concessionaire could
ensure that the latter ‘internalizes’ any additional user costs. Long term contracts that-
coincide with optimal harvesting/regrowth rotations could ensure that the concessionaire has
an incentive to take account of these user costs, denoted by MC, in Figure 5.2. Other
arrangements, such as imposing provisions for continuation of short-tezm contracts on
condition of *sustainable’ practices or even outright sale of the land, could also be applied.
- If successful, such contractual arrangements would ensure that the concessionaire would
attain the optimal long-Tun harvest level, V,, and deplete less timber. Finally, if MC, is the
additional off-site environmental costs of timber harvesting, then these costs can also be
"internalized’ by imposing a tax equal to dd on the concessionaire 2 The result is that the
concessionaire now harvests at the socially optimal level, V,, which is lower than the private
short or long-term Ievel. ‘

As indicated in Figure 5.2, the concessionaire is making an economic rent equal to pap,, or
pbpy if all social costs are accounted for. The forestry ministry can ’capture’ all or part of
this rent through harvest taxes. However, an ad valorem (flat rate) tax or royalty that is a
percentage charge on net revenues does not affect the harvest level (i.e., will not *move' the
concessionaire from V, to V) but will increase the incentive to high-grade, trespass and
ignore off-site environmental costs. A uniform fixed royalty, which is a flat fee per unit of
harvest, does alter the marginal harvest decision, but also increases the incentive to high-
grade, wespass and ignore off-site environmental costs on the infra-marginal land.
Moreover, increasing this royalty may actually decrease tax revenues if the elasticity of the
marginal cost curve is greater than one, and could reduce harvests below the socially optimal
level, V,;. To ’internalize’” user and environmental costs and capture a greater share of rents
would require a more sophisticated combination of policies of, first, sorting out long-run
contractual arrangements and an environmental ‘tax’ equal to &d as outlined above, and
. second, charge a competitively bid lump sum fee for the right to harvest the stand, equal to
pbp,, in order to capture the economic rent generated at V. .

In sum, the above discussion provides a useful background for understanding how public
policies can affect the incentives for timber forest management and its environmental
impacts. Designing policies to reduce these impacts and control excessive forest degradation
is clearly complex and requires careful attention to harvesting incentives. As the following
examples illustrate, many domestic policies do not even begin to approximate the approprate
incentives required to achieve a socially optimal level of timber barvesting. More often than

¥ 1t is possible that the forestry ministry might want to impose a single tax to cover both user and
environmental costs, in which case the optimal tax would be &¢ in Figure 5.2; however, Hyde and Sadic
(1990) correctly argne that such a tax does nothing 10 "extend’ the horizon of an cperator after shost-run
gains, and would actually encourage high-grading, tespassing and tax avoidance, especially for infra-
marginal stems and stands,
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not, pricing, investment and institutional policies for forestry actually work to create the
eonditions for short-term harvesting by private concessionaires, and in some instances, even: -
subsidize private harvesting at inefficient levels.™

For exainple, in Malaysia and Indonesia, government policies to encourage the switching
from the export of raw logs to processed timber t}roducts have led to subslannal emnunm:
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(Repetto and Gﬂhs 1538). Throughout Southeast Asia the allocation of timber cencession
rights and leasing agreements on a short time scale, coupled with the lack of incentives for
reforestation, have contributed to excessive and rapid depletion of timber forests. In the
_ Philippines, the social gain from logging old-growth forest was found to be negative (around
- US$130 to - US$1175 per hectare), once the social costs of timber siand replanting, the
costs of depletion and the costs of off-site damages were included (Paris and Ruzicka 1991;
see also Table 3.3).

Shﬁn—tﬁrm concessions and poor regulatory frameworks mupled with mappmpnntﬁ pricing
palicies often contribute to excessive rent-secking behaviour in tropical timber production
(Gillis 1990). That is, concessionaires have an incentive to open up additional stands for
harvesting in order to *ming’ timber for high short-term profits. Table 5.1 indicates
government rent capture from tropical timber in five countries. By not charging sufficient
stumpage fees and taxes or by selling harvesting rights too cheaply, by and large most
governments have allowed the resource renis to flow as excess profitls to timber
concessionaires and speculators, often through short-term harvesfing operations,

‘For example, in the Philippines, if the government had been able to collect the full value of
actual rents, its timber revenues would have exceeded US$250 million - nearly & times the
US$39 million actually collected. Instead, excess profits of at least US$4500 per ha went
to timber concessionaires, mill owners and timber traders (Repetio 1990a).1* Although the

“total area of production forest in the Philippines is 4.4 milljon ha, the total area under timber
concessions exceeds this at nearly 5.7 million ha - almost 90 per cent of ihe entire forest
area. Concessions are awarded for 25 years but some for as little as five, even though the
minimem realistie felling cycle is 30 years and the rotation 60 years. Almost all the Jarge
logging companies have senior politicians on their boards, and it is generally the politicians,

not forestry officials, that ultimately determine concession policy and allocation (Poare ef aI.
1989, ch. 5).

Hyde and Sedjo (1990) point out the difficulty experienced by forestry departments,
particnlarly in developing countries, in-administrating and collecting various timber fees and
taxes. For example, in Malawi the Forestry Ministry collects less than 50 percent of the

* " For further examples and discussion, see Barbier, Burgess and Markandya {1991); Gillis (1990);
Pearce (1990); Repetto {1990) and Repetto and Gillis (1988).

" At noted above, rent capture per se mey not be as fundamenta] to ag efficient oulcome as ensuring
proper “intermalizing' of the user costs of timber exploitation through apprapriate contractus] and concession
terms, That is, even if government rent capture is low, it can sfill ensure through proper concession
arrangeinents that the stand is harvested at the private loog-run efficient level. However, in many countries
* poor rent capture and poor ¢oncession policies go hand in hand, combining to produce short-termn and rant-

szeking bebeviour in concessionaires. -
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receipts due from timber harvests. Much of the problem may have to do with the complexity
of fees and concession arrangements, which makes enforcement and supervision of revenie
collection difficult. In a review of forest pricing and concession policies in West and Central
Africa, Grut, Gray and Egli (1591) suggest replacing the multiplicity of forest fees with an
annual concession rent, set by competitive bidding, and replacing logging concessions with
forest management concessions that should be regularly inspectad. :

Public policies also have an important influence on the pattern’ of forest-based
“industrialization and its implications for long-term economic development and deforestation.
Vincent and Binkley (1991) note that stumpage prices (e.g., the prices of harvested logs at
the stand) have a ¢rucial role to play in the interrelated dynamics of timber reserve depletion
and processing expansion, particularly in facilitating the transition of the forest sector from
dependence on old-growth to secondary-growth forests and in coordinating processing
capacity with timber stocks. Unfortunately, in most developing countries, stumpage prices
tend to be administratively determined rather than set by the forces of supply and demand,
thus understating sfumpage values and failing to reflect increasing scarcity as old growth
forests are depleted. A numher of economic and environmental dlstornﬂns result '

*  Old-growth furests are depleted too rapldly,

. Forest land 1s inappropriately cleared for agriculture or other uses:

. Inadequate and inappropriate investment Is made in second-growth fﬂrests;.
. Inefficient pl;ocessing facilities are installed;

*  Decisions on Iog and lumber trade policies are mefﬁclent and encuurage unsustmnahle
management practices;

. Elaborate and cuunter~producuve capital-export mntrﬂls are needed to ensure that
Tesource rents are not repatriated,

Binkley and Vincent {1991) explore three case studies of long-term forestry policy and
develnpment logging in Peninsular Malaysia which is mainly of old-growth tropical forests,

in Ghana which logged over most of its old-growth tropical forest but has poorly developed
its secondary forest and.in Chile which produces timber mainly from secnnd-gmwm {e.g.

plantation) temperate forests. In Malaysia, wood prices - timber charges, log prices and
sawnwood prices - have been kept artificially low at every stage of forestry development,
from log exporter to exporter of primary products to embryonic exporter of downstream
products. The result has been the development of processing capacity that exceeds the
forests’ sustained yield capacity. Like Malaysia, Ghana has shown little success in
establishing plantations as an alternative source of timber to the natural forest. Artificially
low royalty rates for natural forest timber mean that concessionaires’ incentives to invest i
plantations is limited, and at the same time, through its impacts on delivered log prices has
helped encouraged the overexpansion of domestic processing capacity. In contrast, in Chile
the crucial policy issue has been how to build up an efficient industry based on the nation’s
increasing supply of timber from privately owned plantations {mainly of Pimus radiata).
Initial success seems to have come from providing private investors with secure, long-term
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tenure for plantations and additional planting incentives. Another key policy has been to
permii the export of logs, which forces domestic mills 1o pay world prices for sawlogs,
pulpwood and woodchips and to be more efficient.

Inp"ﬁper policies also have an impact on dmber forest manzgement and its environmental
effects in industrialized (OECD) countries. Laggmg fees or myalm_-s for timber harvested
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tzke the shori-ron detived demand jumber price wt the mill minps harvest, extraction and (log
to lumber) conversion costs in order to determine the royaity (Hyde and Sedjo 1990). Such
pricing methods are not related to long-run *user’ costs or environmental values, and in many
instances do not eveit approximate market and economic scarcity values for tmber,
For example, in Australia state forest agencies generally set timber harvesting royalties by
_administrative means, which are then negotiated with individual buyers as part of a package
that includes processing commitmen(s. The royalties are usually adjusted in the short term
in line with changes in inflation, and in the Iong term in line with changing market
- conditions. A recent study compared the resulting administrative royalty pricing in the 1980s
with market-derived prices. The study indicated that processors were prepared to pay 49 to
74 percent above royalty levels for low-grade logs, 34 to 48 percent exira for medium grade
“logs and 27 to 40 percent exira for higher quality logs. Old-growth forest hardwood sawlogs
and softwood sawlogs were generally priced below market price; pulplog royalties were
found to be both above and below market price (Resource Assessment Curpnﬁssiun_lggl).

“As outlined by Wibe (1991), other problems also exist with regard to ensuring that private

investors and concessionaires in OECD countries produce timber at a long-tun privately
efficient level. First, markets for forest land in these countries are far from perfect and free,
preventing any investment in forestry from being fully capitalized through selling the standing
timber or planted stand. For example, in the Nordic countries, Germany and France
restriclive regulations exist on the market for forest lands. In addition, regulations on the
buying and selling of forest land wsually imply large transaction costs, especially when
holdings are small, which is nonmnally the case. The result is that private forest owners tend
ta invest too litde in regeneration and/or reforestation. Secandly, concerning publicly owned
forest lands in OECD countries, the major problem is in securing efficient contracts with
private forestry activities, For example, in Canada, where 11 percent of forest land is owned
by the federal government and 80 percent by the provinces, provincial governments sell
licenses o private concessionaires for 20-50 year periods. They usually have the right to
harvest the area once, with some restrictions on maximum annual cuts, Concessionaires can
also obkain volume licenses that allow them the right 10 harvest a certain volume of tmber
in an area. However, such conizacts often exclude any regulations of long-term damage and
degradatmn of the stand or of any environmental 1mpa0ts Nor are these values incorporated
- in the license fee, which is vsually set very low, and in some areas, close to zero.

Subsidies in OECD countries, particularly for plantation establishment, are now recognized
to have direct and indirect environmental impacts, as several case studies have revealed
(Jones and Wibe 1992; Wibe 1991). For example, in Sweden subsidization of forest land -
drainage to increase fimber production has led to the loss of over 30,000 hz of wetlands
annually. In the United Xingdom in the 1980s, tax concessions on afforestation were
increased but not for the purchase of Jand. Investors therefore had an incentive to minimize
Iand purchases and increase their tax shelters by locating coniferous plantations on land of
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poor or negligible agricultural value, such as wetlands, heath, moeorland, but which have high
environmental value as natural wildlife habitat and for other amenities. The tax concessions
were repealed in 1990, althongh they have been replaced by direct afforestation grants to
farmers.

The long-run economic effects of subsidizing forest plantations may also have indirect
environmental impacts (Jones and Wibe 1992; Wibe 1991). If such subsidies lead to more
afforestation on agricultural or wild lands, then the expansion in supply could reduce prices
and profitability. In Italy, this has caused skilled owners of established plantations to be
replaced by less skilled ‘new’ (and subsidized) owners, with implications for productive -
efficiency and timber stand management over the long term. In the United States and
Germany, state intervention has facilitated below-cost sales by public forest companies,
reduced profitability for the whole sector and discouraped private investment. The result is
inefficient forest management and sub-optimal levels of exploitation. In Spain, the non-
pncad environmental benefiis of traditional forestry systems of holm and cork cak woodiands
in the Dehesa regions have led to underinvestment in private holdings; however, public
intervention has. been to plant conifers, poplars and eucalyptus, which have altered the
characteristics of plantations in these regions and actually mcreasai local environmental
degradauﬂn

5.4 Conclusion

This section has argued that domestic market and policy failures have important implications
for the forestry sector and its environmental impacts. Obvicusly, forest production for both
international markets and domestic consumption: is affected. However, as many timber
products are essentially sradeable, in that they are either exportable goods or essentially serve
as import substitutes,” then the impact of the domestic market and policy failures on the
timber trade and its e.nmnnmemal effects may be more extensive than first appearances
suggest.

If public policies are to be re-directed 1o achieve efficient and sustainablé management of
timber reserves, then major changes are required. Economic valuation of the impacts of
current policies on timber management and the envirenment is essential for determining the
appropriate policy responses. Often, however, insufficient economic data and information
exist to allow precise estimation of the economic costs arising from domestic market and
policy failures. Although in most cases cost estimates as arders of magnitude and indicators
of the direction of change are sufficient for policy analysis, in many cases we are not even
at this state of *optimal ignorance’ to begin designing appropriate policy responses (Barbier
1991).

¥ Strictly defined, a treded commodity is a good whose production or consumption will affect a
country’s level of imports or exports at the margins, In eddition, a parentially tradeable commodity iz a
good that may not be currently traded but which cught to be if the country adepted optimal trade policies
(Sguire snd van der Tak 1975). This latter category would include domestically consumed timber products
that benefit from prohibitive teriffs or quotas and for which fhe marginal cost (at full opportunity cost) of
increasing domestic production exceeds the cost of importing.

25




Some peneral observations are worth noting, however. First, as Section 3 indicated,
domestic market and policy failures also have a major influence on the conversion of forest
land {0 agriculture and other uses. As this 1s the single largest cause of deforestation in the
world. EﬂdI’ESSlIlE {}nhr the domestic markst and nnliee failureg thar direstly affact the
forestry sector will by no means be sufficient to hait deforestation and forest deﬂradauﬂn in
most countries. Second, as dlscuSSEaﬂ in Sectmn 4, the incentives for sub-opt.lmal use of
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also stem from distortions in the intemational timber trade itself, which arise either through
trade restrictions and policies imposed by importing and exporting countries or through the
‘failure of the international timber market to account for the ’global’ externalities refated to
timber production. Finally, other countries involved in the timber trade - mainly imporiing
countTies - may increasingly pursue ’active’ trade intervention policies as a means of coercing
producer countries to *correct’ domestic market and policy failures that the importers feel are
exacerbating the environmental impacts of timber production and trade. '

The following sections examine in more detail the last twu policy issues concerning the
timber trade.

6. Environmental Effects of Timber Trade Policies

Global timber trade policies, such as protectionistn or export subsidization, may affect forest
resource use and related forest degradation. Protection of forestry or forest-based industries
may be explicit or implicit. Tariffs and quotas on imponed forest products, or manipulation
of nominal exchange rates, may provide direct protection of domestic forest industries,
leading to higher and possibly unsustainable levels of exploitation than would occur under

a more liberal trade regime. Implicit protection may also be afforded via subsidies or -

product standards that discriminate against imported products, with similar effect on the
management of forest resources. ‘Liberalization’ of the timber trade, either by a single
countsy of a group of countries, may in some cases reduce excessive environmental
degradation associated with timber exploitation, but in others, may exacerbate the problem,

The {ollowing section explores some of these issues with regard o barriers to the trade in
timber products faced by developing countries, the use of timber export taxes and bans as
a means of encovraging forest-based industrialization and the potential impacts of trade
llberallzahon

6.1 Timber Trade Import Barriers and Developing Countries

Bourke (1988) has conducted a study of the implications of timber trade barriers for
developing countries. Average trade weighted tariff rates for all wood and wood product
imports into developed market economies are around zere for weod in the rough, and since
the post-Tokyo Round (i.e., after 1979) of GATT negotiations have declined from 2.4% to
1.7% for primary wood products and from 7.8% to 5.7% for secondary wood products,
However, tanff rates for the major developed country markets clearly differentiate between
imports from developing countries and other producers (see Table 6.1). Developing
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- countries on average face the lowest level of duties, due to the range of special preferences

they are eligible for, particularly special rates wnder the UNCTAD Generslized Sysiem of

Preferences (GSP) scheme. There is also the tendency for tariffs and the rates of protection

to escalate; that is, they are lowest on unprocessed products and rise with increased

processing. On the other hand, import tariff levels for wood products app&ar to be even
higher in developing countries, and are also subject to escalation.

Nevertheless, the degree of tariff escalation between raw log and processed timber product
‘has considerable implications for developing countries. The higher relative tariffs for
processed products clearly restrict the ability of these countries to develop their own value-
added processing capabilities. The traded products particularly affected by teriffs in
developed country markets are plywood, some size and. species of sawnwood, reconstituted
_ panels and some wood manufactures. Some paper and paper products also display high tariff
rates. . For example, the cost advantage of plain plywood processing in Indonssia, Sabah,
West Malaysia, the Philippines and Singapore over that in Japan ranged from 9 to 39% in
1980; however, when the Japanese 20% import duty was included, this cost advantage
dropped smmﬁcantly and was actually negative for Indonesia and Singapere. Another study
estimated that in 1975 African timber producing countries had a cost advantage over
European producers of plywood which ranged from 7 to 33% (Bourke 1988).'S Many of
these tariff barriers for timber praoducts faced by developing countries are reinforced by
additional non-tariff barriers, such as health, safety and technical standards, anti-dumping and
countervailing duty investigations, and import licensing schemes.

Unfortunately, it is extremely difficult to determine what the environmental effects of such
trade barriers might be in developing countries. One argument is that, by deterring: value-
added processing by timber-producing countries, trade barriers are preventing efficient forest-
based indusirialization. World pdces for raw logs are kept artificially low, further
exacerbating the disparity between stumpage prices and the real economic scarcity value of
logs. The result is that old growth forests are logged excessively, and the transition of the
sector from dependence on old-growth to second-growth forests and in cmrdmanng
processing capacity with timber stocks is not made. ™

However, there are complications with such an argument. As pointed out by Bourke (1988),
although developing countries as a group have comparative advantage in simply worked wood
and wood manufactures, and possibly veneer and plywood, it is not certain that the timber-
producing - developing countries within this group would necessarily have the comparative
advantage in producing all these products. For example, newly industrialized countries
(NICs) that have no or negligible production forests, such as Taiwan, South Korea and
Singapore, currently have a greater comparative advantage in more advanced processed

' Bourke (1988) also points out that cost advantage in these cases does not necessarily imply
comparative advanizge. For axample, in the comparison of plywood provessing in the Astan developing
countries as opposéd to Japan, the primnary cost advantapge appears to be in the costs of logs, which wers
clescly affected by export controls and taxes in the developing countries that discriminate ggainst the export
of mw logs in order to encourage domestic processing. However, as discussed below, one reason why
developing countries implement such restrictions may be o compensate their domestic proctssors for these
import barders they face in exporting 1o foreign markets, -

1 For further discussion on this point see Section 3, and Binkley and Vincent {1931},
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products, such as plywood and veneer. - Thus current import bartiers may be discriminating
more against the NICs rather than the tmber-producing countries. There may be a knock-on
effect of discrimination against the WICs onto the timber-producing couniries, but the
magnitude of this impact is difficult to determine. The ultimate imnacts on forast
management and its environmental impacts of boih the first-order and second-order effects
of timber trade import Darriers are therefore hard to discern.  The situation is further
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timber deveinpmg countries. Bourke (1988) found substantial evidence that such barriers are
restricting trade from the log producing countries. However, the effects of non-tariff barriers
on trade flows is difficult enough to analyze, let alone the impacts on forest degradatmn.

In addition, the timber trade has been subject to severe dwtﬂrtlons by export restrictions
1mposed by log producing countries. One justification cited by timber-producing countries
for imposing such expori restrictions is that they compensate for the import barziers in
developed economy markets by making the price of raw logs higher to the processors in the
importing country while reducing the cost disadvantage faced by domestic processors within
the timber producing countries. Whatever the reasons for the export restrictions, they are
an additional source of distortion in the timber trade, which make isolating the impacts of
import barriers on trade flows and forest degradation more difficult, It is worth exploring
the implications of these export policies in developing countries in more detail, :

6.2 Timber Trade Export Restrictions and Developing Cuﬁntri

Timber export taxes, conirels and policies are currently being used by some log-exporting
- developing countries o encourage forest-based industrialization and, as discussed above, to
‘compensate’ domestic processors for discrimination faced in developed country markets,
In the past, export taxes were used primarily as a means. to raise revenue from the export of
wood in rough, Although there have always been difficylties in administrating and coliecting
export taxes on logs, they were generally higher than stumpage fees and generated more
governmeni revenue {Gillis 1990; Repetto and Gillis 1988; Grut, Gray and Egli 1990},

Gillis (1990) has reviewed the role of export taxes and bans in encouraging forest-based
industrialization. Initially, the preference seems to have been for export taxes, through
employing escalating rates. For most tropical forest countries, export tax rates on logs
generally ranged between 10 and 20%. Expost taxes on sawn Himber, venesr and plywood
have been negligible. Where sawn timber exports were taxed, rates were typically half that
of logs. This strategy proved only moderately successful in achieving the desired results;
- for example, although expanded processing capacity was established in Malaysia, the
Philippines and Indonesia, it was achieved at high economic costs, both in terms of the direct
costs of subsidization as well as the additional costs of wasteful and inefficient processing
operations.  In addition, as a long-term forest industrialization strategy, it may prove difficult
to ensure export sales of processed products through denying processors in other couniries
access 10 iogs (Bourke 1988). Imporiers have been known to substitute other raw materials
(e.g., cement, steel, plastics, fibrebeard, ete.) for timber, and alternative sources of supply,
such as softwoods from temperate regions or fro other log-producing developing countries,
can become available. For example, the effect of log bans in most South Amierican countries
- was reduced by Chile abandoning its controls in 1975 and expanding lop export; and in
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response to greater restrictions from Asian log-producers, Japan has partly compensa.ted by
finding other hardwood suppliers and substifuting softwood logs.

In Indenesiz, the ad valorem export tax on logs was doubled fmm' 10 to 20% in 1978, while
most sawnwood and all plywood were exempted. Beginning in 1980 coentrols on the export
of logs were progressively enforced, untif an outright ban was introduced in 1985 (Gillis
1988). The export tax structure created effective rates of protection of 222% for plywood
manufacture, and the drop in export revenue t0 the government from diverting log exports
was not compensated by any gain in value-added in sawinilling, resulting in a Joss of US $15
per m® at world prices. The consequence has been the creation of inefficient processing
operations and expanded capacity, with consequences for the rate of timber extraction and
forest management.'®* Gillis (1988) has estimated that over 1979-82, due to the inefficient
processing operations resulting from this policy, over US $545 million in potential rents was
‘lost to the Indonesian economy, or an average cost of US $136 million annually, Moreover,
as the switch from log to processed exports occurred at a time when forest product prices
were falling sharply in real terms, the cost to the economy in export earnings was high.
Over 1981-84, the net loss in export earnings amounted to US $2.9-3.4 billion, or
approximately US $725-850 million annually. Additional losses were also incurred through -
selling plywood below production cost, whick amounted to US 3956 million in 1981-84, or-
US $239 millien annually (Fitzgerald 1986).

Although the switch to value-added processing of timber initially slowed down the rate of
timber extraction, the inefficiencies and rapidly expanding capacity of domestic processing
may actually increase the rate of deforestation over the medinm and leng term.'® With
favourable export trends predicted, Indonesian log production is now constrained solely by
the capacity of domestic processing. Existing installed capacity of the sawmill industry is
-15.3 mitlion m?, and of the plywood industry 6 million m®, With a 54% conversion rate for
sawn logs and a 43 % rate for plywood, this suggests a maximum annual demand for logs of
42 million m®. If as predicted, plywood production expands to § million m® by 1995, total
log demand could reach almost 47 million m® per year. In ¢omparison, official statistics
suggest that total log production had peaked, before the ban, at around 25.3 million m? -
although some estimates put this figure closer to 31 million m?, Although current capacity
utilization of sawmills is only 60% and of plymills 70%, this implies that current log demand
is afready close to 27 million m®, and will rise - assuming -no change in utilization - to almost
32 million m® in 1995 (Barbier 1987). In addition, the high rates of effective protection to
domestic processing has led to major operational inefficiencies and thus the lowest conversion
rates in Asia. As a result, for every cubic meter of Indonesian plywood, 15% more stems
must be cut relative to plymills elsewhere in Asia that process Indonesian log exports ((Gillis |
1988). Thus the protection given io Indonesian mills not only may increase rather than
reduce total log demand but the gross operational inefficiencies may ensure that millions
more logs may be harvested than by a more efficient policy to boost domestic procéssing
capabilities than forced industrialization through export taxes and bans.

¥ See Section 5 for more detaiis on this relaticnship.

1* Barbier (1987) points out that much of the reported decline in log production over the initial period
can be attributed to depressed world prices for all timber products, and therefore, is not necessarily
attributable to less exploitation because of incressed provessing activities, There is alzo a discrepancy
bebween officially reported harvesting levels and mtes based cn processing industry output.,
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Gillis (199(]) has observed that the use of export tax structures to promiote forest-based

industrialization has become largely replaced by export bans in tropical forest countries,
although export taxes are still being used in certain regions and for specific timber products.
Table 6.2 summarizes some of these policies in develoning countries, Tn Indonagia nnot onby
does the expon log ban sdll remain in place, but in October 1989 export taxes on sawn
timber were increased to prohibit exports and shift processing activities to plywood.

As discussed above, many log-producing countries see the use of export taxes and bans as
the means to compensate domestic processing industries for import barrders faced in
developed economy markets. Bourke (1988} has argned that in the face of such barriers, log-
producing countries can maintain some degree of cost-competitiveness by either a) continuing
with existing discriminatory policies against 1og exports in order to subsidize delivered log
prices to domestic processors, or b) improving the efficiency of processing operations,
especially in plant capacity and conversion rates, in order to reduce costs. However, it is
clear from the Indonesian case cited above that the use of export taxes and restrictions to
encourage processing activities can undermine the efficiency of these activities, with counter-
productive consequences for forest menagement and depletion.  Such export trade policy
distortions only serve to magnify the negative environmental 1mpracts of domr:suc market and
. policy failures in producing countries, as discussed in Section 5. :

6.3 Trade Liheralization and Deforestation

Very little evidence exists on the environmental effects of timber trade liberalization - i.e.
the removal of either import and/or exporl restrictions, Anderson {1991) provides a
theoretical analysis of the general environmental effects of trade Jiberalization. Some of the
results may be relevant to the timber trade. According to Anderson, a small country
exporting a goed whose production is relatively *pollutive’, would enly gain unambignously
from trade liberalization if it simultaneously ensured that something close fo the optimal
environmental policy was in place, despite the fact that its environment may be more
polluted” under a liberal trade regime. On the other hand, in the absence of an
environmental policy, trade liberalization can actually worsen a small country’s environment,
- and the gains in trade from liberalization may not necessarily compensate for this welfare
loss. In other words, a timber-exporting country that has high environmental costs associated
- with its timber exploitation would actually pain from trade liberalization (e.g., removal of
either export and/or import barriers) oniy if, as discussed in Section 5, it instigated some of
~ the appropriate timber management and other policies necessary to ‘internalize’ the
environinental ¢osts of its forestry vperations, The failure 10 do 50 will certainly reduce the
welfare gains from trade liberalization, and may mean that additional environmental costs
from increased timber product exports through poor management and domestic policies, will
not be compensated sufficiently by the increase in export eamings.

A study by Boyd, Hyde and Krutilla (1991) investigates some of the possible contections
between broad trade liberalization, i.e. the removal of export restrictions, across the major
economic sectors, and tropical deforestation in the Philippines. Preliminary findings indicate
that trade liberalization in the Philippines would increase deforestation, and that the effects
through industrial logging wonld be particylarly significant. Output and exports in the
logging sector ingrease by 6.5% and 28.3% vespectively, while investment and employment
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in logging increase by 2,8% and 13.0% respectively. The authors cite as the main reason
that the wood-based manufacturing sector, as distinct from the rest of manufacturing, is
highly export-oriented and receives no nominal tariff protection. However, as discussed in
Section 5, the Philippines has a poor record of demestic policy failures affecting timber
management and deforestation, inciuding short-term concessions, poor regulatory frameworks
and inappropriate pricing policies. For example, Boyd, Hyde and Krutilla (1991) note the
production restrictions and log export bans in the Philippines cited in Table 6.2, which are
ostensibly to control deforestation, but believe these to be ineffectual. The authors believe
that well-enforced restrictions would mitigate some of the logging impacts on deforestation
associated with trade liberalization, Emprovement in all aspects of forestry policy and timber
management to control inefficiencies and environmental costs would. clearly reduce these
impacts further,

No comparable analysis has been made of the effects of removing timber trade import
barriers on deforestation or forest degradation. However, an analysis of the estimated trade
effects from a removal of the post-Tokyo round tariffs on wood and wood preducts in ten
major developed market economies has been conducted (Bourke 1988 and NEI 1989). The
effects on the imports from developing and developed market economies are indicated in
Table 6.3. Two effects are shown, Tariff reduction can lead to trade creation through
boosting demand through a lower import price. Tariff reduction can also produce mrade
diversion, if the price change causes the relative atiractiveness of different timber imports to
change, cansing importers to switch part of their purchases to other suppliers. The analysis
shows that tariff removals may create as much as US$ 150.6 million new exporis for
developing countries - a 3.3 percent increase - with trade diversion amounting to around US$
1-3 million, Thus the additional trade created far outweighs any trade diversion. Almost
ail new trade that would be created for developing countries would involve the EEC, Japan
and the United States. For developed market economies, trade creation totals about US$
731.4 million, or an 8 percent increase. Around US$ 11.8 million would be diverted, mainly
in the EEC. Although for developed market economies as a whole the gains from additional
trade creation exceed any diversion, Austria, Canada and Switzerland would benefit the most
(Bourke 1988). : S : '

Similar effects also result from the removal of non-tariff barriers in wood and paper
products. For example, imports of these products from developing countries have been
estimated t0-increase over 1980 levels by US$ 638 million into the EEC, by US$ 40 million
into USA and Canada, and by US$ 10 million inte Japan (Bourke 1988).

In sum, although substantial trade creation could result from the removal of import trading
barriers for timber products in developed market economies, it is unlikely that such a
complete removal of tariffs would occur, The effects of a more gradual reduction are more
difficult to predict. However, the impacts on forest resources and the environment are not’
easy to determine, and as discussed above, will involve important first and second-order
impacts. .
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6.4 Conclusion

This section has demonstrated that the environmental effects of current timber trade policies
can be significant. However, evidencs of these effects is extremealy searce. Tha avamnlec
cited in this ¢hapter concein mainly the timber trage of developing countries, Although
import barriers in developed market economies are clearly reducing trade flows from
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significant, perhaps, are the export restrictions imposed by developing countries themselves,
which are used both to compensate their own processing industries for the protectionist
policies of importing economies, and to stimulate forest-based industrialization. However,
in combination with domestic market and policy failures {see Section 5), such export policies
are achieving their goals at high economie and environmental costs. Given the pervasiveness
of the domestic market and policy failures, 'liberzlizing” export regimes in the forest sector
of developing countres may not be sufficient to reduce unnecessary deforestation, Removal
of import barders in developed market economies may or may not reduce rates of

* deforestation in timber expurﬁng developing countries, although the incentives to develop
efficient domestic processing in these countries may help to discourage * over-nunmg of old
growth forests,

7. Environmental Policies and the Timber Trade

One important and difficuit policy question is whether, and under what circumstances, is
trade intervention an appropriate instrument. of environmental policy. Forests are
- increasingly being seen as unique global assets, particularly in terms of their role in climate
regulation and maintenance of biological diversity. As global concern about the impact of
the timber trade on deforestation mounts, there will be increasing calls for international
cooperation 1o preserve these values of the forests and action to control the trade through
bilateral and multilateral environmental agreements, as well as unilateral trade regulations
and restrictions. Such intefventions will clearly have an economic cost. They will only be
justified if the benefits of environmental improvement they produce arg even greater. In
addition to trade policies, domestic environmental regulations ¢an have important implications .
for industrial competitiveness and trade balances, This issue is becoming increasingly
relevant to the fimber trade, where the potential trade impacts of environmenial policies
affecting forestry and forest-based industries can be significant. Already there is talk of
compensating timber producing countries, both for abstaining from the trade and for
maintaining their forests. :

The following section examines in more detail the impacts of domestic and iriternational
environmental regulations, policies and agreements on the timber trade, focusing in particular
op the trade impacts of domestic environmental regulations, the use of unilateral and
multilateral trade policy measures to achieve environmental regulation and the increasing
interest in international environmental agreements and cnmpensatnry finaneing for tropical
forest management.
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7.1 Timber Trade Impacts of Domestic Envirommental Policy

The timber industry is directly affected by concession terms which require reforestation or
rehabilitation of logged areas. When such conditions are strictly enforced, they can add
significantly to the costs of timber extraction. As argued in Section 3, such measures may
be necessary to ‘internalize’ the user and environmental costs associzted with tmber
harvesting, In addition, the forestry sector may be constrained by the creation or expansion
of public parks and reserves; by legal protection afforded to certain endangered species of
forest plants or animals; or by reservation of forested areas for the exclusive use of
indigenous populations. All of these public initiatives can effectively reduce both the scale
and the profitability of forestry activities, with obvious mphcaunns for trade.

As discussed in Section 5§, from a social perspective, the loss of additional timber trade
earnings in the short run can be justified, provided that the gains in terms of achieving long-
run ’sustainably’ managed timber production and improved environmental benefits exceed
these costs. Similarly, different forest land use options « whether for timber production,
conversion to an alternative use or preservation as a protected area - must be analyzed to
determine the relative costs and benefits incurred with each option.® In practice, it is rare
for any such analysis to be conducted, either ex ante or ex post, 1o determine whether a
particular environmental regulation or land use option is appropriate. The fzilure to do so
can lead to underestimation of the full production and trade impacts of environmental
policies, and can even undermine the objectives of such pnlicies We illustrate the issues
involved by two examples: the establishment of a national park in Cameroon and the trade
impacts of environmental regulations on logging in the Pacific Northwest of the United
States, :

The Korup Project is an on-going programme to promote ¢onservation of the rain forest in
Korup National Park in Southwest Province, Cameroon. The area which includes Korup
National Park and the neighbouring Oban Park in Nigeria contains one of the oldest and most
unigue rain forests in the world. The conservation efforfs of the Korup Project are seen to
be necessary to forestall the wholesale destruction of the natural habitat in the area in the face
of persistent land-use pressures, including timber extraction, within both Cameroon and
Nigeria. A social cost-benefits analysis {CBA) of the Project was undertaken on behalf of
the Govemment of Cameroon and World Wide Fund for Nature - UK to determine whether
establishment of the Park was a viable economic option compared to other uses of the forest,
in particular commercial logging (Ruitenbeek 1989},

The results of the analysis are depicted in Table 7.1. The CBA includes not onty the direct
operating and capital costs of the Project but also the opportunity costy of lost timber trade
earnings (calculated as lost stumpage value) and lost production from the six resettled villages
(lost forest use). Against this must be weighed the direcr bengfits of the Project in the form
of sustained forest use beyond the year 2010 when the forest would otherwise have
disappeared, replacement subsistence production of the resettled villagers, tourism, minimum
expected genetic value of the forest resources in terms of pharmaceuticals, chemicals,
agricultural crop improvements, etc., and environmental functions - watershed protection of

* See Barbier (1990) for further discussion of the methodology employed for such spproaches.
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fisheries, control of flooding and soil fertility mzintenance. Also included are fnduced
benefits, agricultural and forestry benefits of the Project’s development initiatives in the
buffer zone. The external trade credit shows a positive benefit to Camercon of direct
external funding of the project, ’Uncapiured genetin valne’ ig 2 nagative adinstmoant
feflecting the fact that Cameroon will be abie to capture only 10% of ‘the genetic value
through the licensing structures and institutions which it has in place, and uncapmred
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Nigeria and not Cameroon.

Thus the analysis indicates that the Korup Project offers substantial net economic benefits as
-a land-use option at the prt}_]ect Ievel and to Camercon as a whole. Although the loss of

short-run timber eamings is a cost, they are more than exceeded by the overafl benefits of
. the Project. :

In the United States, recent studies have suggested that the combination of environmental and

trade restrictions on logging in the Pacific Northwest may have significant impacts on timber |

flows and prices both domestically and abroad {Flora and McGinnis 1991; Perez-Garcia
1991). Three harvesting restrictions in the region (mainly affecting Dnuglas-ﬁ:} are being
implemented almost simultanecusly:

. State-log export ban: Thf.‘. 1990 Forest Resources Conservation and Shnﬂag& Relief
: Act passed by the US Congress banned the exports of most State-sold logs, with the
_exception of Alaska and 25% of State-owned timber in Washington).

. Replaunﬁg Coinciding with a revised outlook for harvests on private lands,

replanning of timber harvests on National Forest lands will cause a substantial -

1eduction in regional harvests,

. Spotted owl reservations: Specific geographic zones in the region, mostly on public
old-growth forest lands, have been proposed as reserved habitat for the spotted owl.
In addition, revised harvest scheduling has been proposed for all forest lands, private
and public, considered essential to restoring owl populations,

The spotted owl reservations are clearly an example of an environmental restriction on timber
operations in the region; replanning bas elements of both a timber and environmental
- restriction; whereas the log export ban is unambiguously a trade restriction. Flora and
McGinnis (1991) have analyzed the incremental and cumulative impacts of these restrictions
on domestic and export timber flows and prices for both logs and milled lumber from the
Pacific Northwest. Their results are shown in Table 7.2 and indicate substantial impacts on
domestic and export trade from environmental restrictions both on their own and in
combination with tr:ade restrictions.

In the short run, the decline in dnmestic harvesting, lumber (sawnweod) shipments and log
and lumber exports will be significant, with the addition of spotted owl reservations at least
doubling the impacts. The greatest impact of the reservations will be on sawnwood expori
volumes. Even greater effects will occur on domestic log prices and export log and lumber
prices. Replanning and the export embargo are expected to raise these prices by around 25-
50%, whereas the addition of the spotted owl reservations on public lands further raises

34




prices by around one half, and imposing them on all lands effectively doubles these prices.
Domestic sawnwook prices are affected similarly, but the impact are less severe, The result
could be an export premium for Pacific Northwest logs, increased revenues for log sellers
in the region, but 2 cost-price sqheeze on US, and to some extent foreign lumber producers.
Moreover, as timber barvests decline, both log and sawnwood exports fall, with a
disproportionately greater drop in log exports. Although the export premium will mean that
more logs and lumber are exported, foreign importers will respond to higher prices and
lower suppiies by purchasing both logs and lumber from elsewhere. Thus, over the longer
term, the price effects are projected to subside somewhat as both domestic and foreign timber
users find ways to substitute for Pacific Northwest supplies. As a consequence, the leng-run
volume effﬁcts on harvesting, domestic supplies and exports will also be less severe,.

The wider domest:c and global impacts of the trade and environmental restrictions on logging
in the Pacific Northwest have been examined hy Perez-Garela (1991). This study considered
the effects of environmentai legislation in terms of reductions of the volume of timber sold
on public and possibly private lands, which may amount to a 44 percent initial loss in timber
volume sold. It also examined as a trade restriction the 75% fog export ban for Washington
State lands, which will increase the domestic supply of logs. The results of the study indicate
significant global impacts of the environmental restrictions, both on their own and in
conjunction with the trade restriction.

The projected impacts of the environmental restrictions on their own are;

*  An increase in sawlog prices around the globe both in the short and Iong term, led
by large increases in the Pacific Northwest regmn

. Global sawlog production decreases by 0.4 million m? in the short run and 1.2 million
m? in the long run; however, large falls in the Pacific Northwest and neighbouring
regions are somewhat offset by increased production in other US regions, Canada,
Japan, Swedlen, Finland, Western Europe, Chilie and New Zealand.

. The net short and long term effects of a decline in sawlog production on log
consumption by mills is to decrease consumption in both the US West and Inland
regions, as well as in major importing countries such as Japan and South Xorea. In
cuntrast more lngs are consumed in the US South and Canada

» In the sawnwood and plywood markets, prices also increase as a result of reduced
global supplies in the shert and leng term. Over the long term, production of
sawnwood and plyweod decreases in the US West, whereas Canada increases
sawnwood exports and the US South increases both sawnwood and plywood exports.
Japan is forced to increase imports to replace falls in domestic lumber production.

The efiects of combining the environmental restrictions with the 75% export ban for
Washington State forests offsets some of the above impacts in the short run for the TS West
but has cumulative effects on other markets, In the long run (e.g., the year 2000), many of
the effects of the trade restriction are overshadowed by the impacts of the environmental
restrictions.  However, if other log producers such as the Soviet Union or tropical forest
countries substantially increase their production and exports to counterbalance the restrictions
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" in the Pacific Northwest, the impact of the log shortfall on international markets, prices and
timber harvesting is reduced. However, the market share of the Pacific Northwest will not
only fall as log costs for sawmills and plywood mills increase, but log importing countries
will also experience an inerease in their log costs. Tncreagad -mhuhrnhnn from othar dmbar
sources and of non-wood producis is expecied, as is a peneral increase in consumer costs
globally (Perez-Garcia 1991} On a global scale, the environmental implicafions of
ingrenging timber hzruecte In ather replons of the world may ofisei i€ environuenial gains
associated with the environmental resirictions in the Pacihic Northwest, This will particularly
be ilie case if the expansion of harvesting in the Soviet East and tropical countries proceeds

without correction of the domestic pollcy and market failures and trade distortions outlined -

in Secuons 5 and 6.

7.2 Unilateral Tinber Trade Interventions and Environmental QOhjectives
Stevens (1991) categorizes trade instruments into four main types:

« Complementary measures - import and export restrictions implemented -in
conjunction with domestic environmental regulations and legislation; for example, if
domestic timber producers are required to harvest trees sustainably, then restrictions
may be 1mpnsed on timber imports that are *unsustainably’ produced,

¢  Coercive measures - trade measures used to coerce other countries info adopting
good environmental practices, particularly to promote extra-territorial environmental
objectives; for example, some countries are considering bans on imports of tropical
timber to dlsauurage producer countries fmm over-exploiting tropical forests.

. Countervailing measures - trade measures us&d t0 counteract fnrﬁgn anmnmﬂntal
practices that are directly harmful to domestic interests; for example, compensatory
‘subsidies may be extended to domestic forest industries that are “internalizing’ the
environmental costs of production but face competition from fareign exporters who
do not. :

. Multilateral measures - trade interventions incorporated into international
environmental agreements to achieve environmental objectives, regulate commerce
in environmentally sensitive goods, raise compensatory financing and for broader
environmental purposes; for example, the Intermational Tropical Timber Organization
(ITTO) may urge member countries to place a Jevy on tropical timber imports to raise
funds for producer countries to adopt sustainable forest management practices and
policies, and fo restrict imports from those countries that do not provide evidence of
"sustainable management’ of their timber production,

With the exception of multilateral measures, the trade interventions described above are

essentially unilateral, imposed either by one trading nation or a trading bloc. Here, we will
discuss mainly the relevance of these latter interventions to the timber trade. Muldlateral
measures will be discussed in more detait below.
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When applied o the timber trade, complementary, coercive and countervailing measures ait
tun the risk of being in violation of GATT rules. However, article XX of GATT does allow
some scope for the use of trade interventions for environmental objectives previded that such
interventions do not “constitute a means of arbitrary or unjustified discrimination between
courtries where the same conditions prevail or a disguised restriction on intemational trade”, -
More specifically, three sub-articles can be invoked on behalf of this exception:

. Sub-article XX{b): allows for trade measures undertaken "to pmfect human, ammal
or plant life or health”,

. Sub-article KX(g}: allows for trade measures necessary to the "conservation of
exhaustible natural resources if such measures are made effective in conjunction with
restrictions on domestic production or consumption”.

*  Sub-article XX(h): allow for trade measures undertaken "in pursuance of obligations
under any intergovernmental commodity agreement”. :

The last sub-article clearly allows for multilateral measures, particularly those under the
-auspices of ITTO on behalf of the Intermational Tropical Timber Agreement (ITTA).
. Unilateral measures could only be justified on the basis of Sub-articies XX(b) and (g).
Obvicusly, interpretation of these rules for specific case is required. Essentially, where a
country needs to treat timber impons differently than it does domestic goods in support of
a regulatory scheme, these two sub-articles may be invoked, provided the measure is not
unjustifiably discriminatory nor intended to inhibit trade.

Sub-article XX(g) does allow some latitude for unilateral trade restrictions in support of
"conservation of exhaustible patural resources”, which may be increasingly invoked for
intervention in the timber trade. So far, rulings by GATT panels have involved fairl},r narrow
intetpretations of this sub-article. For example, attempts by the United States to impose a
ban on tuna imports from Canada in 1979 and on imports of yellowfin tuna and tuna products
from Mexico in 1980 were both invoked with reference to sub-article XX(g). In its case
against Canada, the US argued that tuna was an exhaustible and over-exploited resource; the
prohibition was not discriminatory in that similar measures had been taken for similar reasons
against imports from other countries; the action was taken in conjuncticn with measures
aimed at restricting domestic production or consumption although not specifically against
albacore tuna; and the measure was related to conservation of tuna in that it was taken to
prevent threats to the international management approach that the US viewed as essential to
the conservation of tuna stocks. However, the GATT panel ruled that the ban could not be
justified under Article XX{g) because the Unifed States had imposed the ban against imports
of all tuna and tuna products, whereas restrictions on domestic catch had to dat been applied
only to specific tuna species {(Grimmett 1991). Similarly, the US embargo of all yeliowfin
tuna and tunz products harvested with purse seine nets in the eastern Pacific Ocean by
tropical foreign nations was justified in terms of the need te protect Pacific dolphins.

However, the GATT panel recently upheld Mexico’s complaint that such an a-:l:mn was
discriminatory.

There is considerable debate as to whether similar environmental controls, such as a ban on
tropical timber imports, are compatible with GATT sub-article XX(g). Hewett, Rietbergen
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and Baldock (1991) argue that a Dutch policy to ban imports of non-sustzinably produced
tropical tmber couvid comply with the sub-article if a) restrictions on domestic consumption
of tropical timber were intreduced (e.g., in construction or furniture); b) the controls were
applied strictly in line with the eriteria of sustainable management of produstion and aveided
discrimination between countries on oiher prounds; ¢) the reasens for the ban were made
exphcu allowing sustainably produced timber unre.stncted entry; and d) if the ban can be

.
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pessimistic, and expect any imnport ban or other environmental contrel on the timber trade
not only to be unzcceptable under recent GATT rulings, but in the case of the Netherlands
or the United Kingdom adopting a unilateral policy, also to contravene EEC legislation
(Arden-Clarke 1991; Dudley 1991a).

Recent talla for broadening the objectives of the GATT 1o further the use of trade
interventions for environmental policies will, if successful, open the door to a whole host of
unilateral timber wade measures. For example, Arden-Clarke (1991) has argued that the
GATT should be amended to allow any of the "external’ environmental costs of production
to be considered essentially an environmental *subsidy’ for any output that is subsequmtl}r
exported. Thus GATT should be amended to allow mntractlng states tor

. discriminate between like products that vary in the degr&a to which the environmental
and resource costs of their production are incorporated in their price;

. proiect domestic industries that internalize more of their costs than foreign
mm?aﬂlﬂl'ss with import tariffs or export suhsuiuas, -

. provide subsidies to maintain the competitiveness in international markets of exported
products with greater cost internalization than competing products.

Such an apprbach would clearly allow. nations to invoke the full range of complementary,
coercive and even countervailing measures available to them for intervention in the fimber

trade. For example, in the case of the US environmental restrictions imposed on Pacific -

Northwest logging discussed above, the TUS government would be able to limit timber imporis
from other countries that did not maintain similar environmental standards for their timber
operations. Alternatively, the US could choose to subsidize plywoed and lumber mills in the
region and elsewhere in the country for their loss of 'international competitiveness® as a
resuit of the environmental restrictions. In addition, any importing country or trading bloc
could impose trade sanctions on producer countries that appeared to be producing timber or

timber produ{:ts ‘unsustainably’, particutarly as the result of the type. of policy failures .

described in Sections 5 and 6.

Whether a broadening of the GATT tules is achieved or not, some countries and irading
blocs are adopting stringent interventions in the international timber trade on environmental
grounds. The most likely measure is a ban on imports of tropical timber that is not
"sustainably’ produced. For example, the Netherlands has recently declared a policy whereby
from 1995 (or earlier if the 1993 evaluation shows this to be feasjble) all tropicai hardwood
imports must originate from countries where logging is subject to national/regional long-term
forest management plans, and where adequate provision has been made for the protection of

largely virgin rainforests, and for the conservation and sustainable management of other
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forests {Government of the Netherlands 1991). In bilateral consultations and international
fora {e.g., the EEC, ITTO and the FAQ Tropical Forest Action Plan), the Netherlands will
also seek agreement to adopt the same zpproach and assistance in achieving this objective
through, for example, an international labelling system to distinguish "sustainably’ produced
timber commedities; protection for species threatened with imminent extinction; financial
support to tropical foresi couniries for the development and implementation of long-term
timber production and management plans, and their monitoring and evaluation; and generally
accepted guidelines on the granting of and conditions governing timber concessions, and on
appropriate monitoring. The Dutch advocate raising the necessary financing for this policy
internationally, through an import levy on tropical timber, supplemented by compulsory
guvemmﬂnt mntnbutmns in proportion to commercial interest. '

The main thrust of the Netherlands’ paolicy is -:lm.ﬂg.r to stimulate cnmplemcntary actions at
the international level, e.g. through the EEC and ITTQ. For example, in considering a
similar policy for the UK, Dudley (1991a) has suggested that its most important impact
would be to send “a clear message both to exporters and to other imporiing countries
regarding the urgency of developing sustainable forestry in the tropics.” Nevertheless, there
are some important obstacles to such unilateral bans,

First, such bans could be interpreted as discriminatory, in the sense that only tropical, and
not temperate, fimber producing countries would be affected. As discussed in Section 5,
there is hLittle evidence to suggest that temperate production of timber is necessarily
’sustainable’, yet a ban on tropical timber alone would exclude temperate wood products.
This seems particularly misplaced, given that the largest hardwood reserves are in the
temperate regions of the United States, Canada and the Soviet Union (see Section 2. On the
other hand extension of the ban to all timber products would most likely invite retaliatory
action from those developed market economies that produce temperate timber. Developing
countries would argue, with some justification, that their ability to retaliate in response to
a tropical timber ban is much more Lmited, which only highlights the dlscnmmatnry nature
of such a ban,*

Second, impesition of a tropical timber ban on the greunds of *sustainable management’ may
prove to be arbitrary and possibly unworkable. As argued by Poore ef af. (1939), "it is
questionable whether one universal definition of sustainable management’ is useful, because
it will lend itself to different interpretations by different interests”. Yet, unless there is an
international consensus on what is meant by 'sustainable management’, it will be left to each
nation or trading bloc to determine its own criteria, which may differ markedly. On the
other hand, attempts by ITTO to develop guidelines on sustainable management suggest a
ttal of 41 principles and 36 recommended actions covering forest policy, management, and
socio-economic and financial aspects ITTO 1990). Much more work is required on such
guidelines by the ITTO and other institutions before they can become operational. Similar
problems exist for labelling ’sustainably® versus ‘unsustainably' produced products,

# The Dutch ban may in particular be accused of protecticnism, as at the same time the Netherlands
alse "sseks 10 increase domestic timber production . | . The policy may have an indirsct impact on the
rainforesis, since the more self-sufficient the country becomes, the less tropical timber it will need to
import. The plan is fo increase forest acreage in the Netherlands by 38,000 ha from 1977 to 2000"
(Governument of the Netherlands 1991, p. 22).
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Certification would have to be carried out by an independent body with sufficient standing
to win the trust of imporiers and consumers, and with a reputation of its own which is
important enough to guard against corruption. A network of gualified inspectors would be
needed to make site inspections and keep careful accounts of the amonnt af timber coming
-put of certified foresis and plantatiens, and there would have to be penaities for fraud and
negligence (Dudley 1991a). Such an nperahun Clearly reqmres cnopf:rauﬂn on an
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Third, a unilateral ban may also be inegffective in reducing either tropical deforestation or the
trade in 'unsustainable’ timber. As discussed in Sections 2 and 3, timber production is not
the major cause of tropical deforesiation, not all (and a declining share) of the tropical timber
produced is for export and an increasing share of tropical timber exports is being absorbed
in South-South trade. This would suggest that, in response to a unilateral ban imposed by
.importers, major {ropical timber exporters (e.g. in Southeast Asia) may be able to divert
- some timber supplies (0 domestic consumptien; or to other export markets, fairly easily, For |
those h'upical forest countries where timber exparts are not significant, and are not a majur
factor in deforestafion (e.g. Latin America), & unilateral ban - even if imposed by a major
trading, bloc - wauld have little impact on timber management or overall deforestation. In
fact, a tropical timber ban may encourage acceleration of the kind of distortionary export
policies discussed in Section 6. Tropical forest countries could justify this policy by the need
to *‘compensate’ domestic processors for the distortionary impacts of the ban and to ’squeeze’
more value added out of their remaining exports. In addition, processed timber products
wauld be more difficult to *certify’ as to whether they have hesn praduced 'sustainably’ or
unsustainably®, facilitating the evasion c:-f the ban,

Fmally, & unﬂahm'&l ban might have little impact on the economic incentives for sustainable
management at the concession level, and may actually encourage poor management practices.
As discussed in Section 5, a host of domestic and market policy failures in tropical forest
countries affect the ’intecnalization’ of the user and environmental costs of tirdber harvesting
by concessionaires. Major policy changes in the forestry sectar will be required to address
these issues, yet by imposing a unilateral ban, an importing country may reduce any political
- leverape it could have to influence policymakers in producing nations. Thus Hewett,
Rietbergen and Baldock (1991) argue that any unilateral ban must be accompanied by
*positive incentives’ to producer countries, such as financial aid to facilitate the changes
needed to progress towards more sustainable timber management and compensation for short-
term josses in export earnings. - However, such bilateral transactions do not guarantee that
improvements in incentives at-the concession level will be forthcoming, unless monitoring,
certification and penalties can be strictly and efficiently enforced. Moreover, as an extension
of the *rent capture’ argument outlined in Section 5, 2 bilateral transfer of funds at the
government level may da little to alter incentives perceived by the concessionaire to improve
timber management practices; on the contrary, as the concessionajre has to bear the costs of

altering behaviour but receives no financial gain, the incentives for high-grading, trespassing
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and avoiding taxes and regulatmns are increased, especially for mfra-margmal stems and
stands.

It is also conceivable that some ‘unilateral” opton is alse taken at the producer end of the
trade. For example, Rauscher {19%0) examines in a theoretical framework the arguments put
forward by Gillis {1988) and others that, by forming a cartel, tropical timber-exporting
countries could both profit from higher prices, as well as have a considerable resource-
conserving effect. This view essentially follows from theoretical propositions showing that,
under some general conditions, the rate of resource extraction is lower under monopoly
conditions (e.g. a cartel) than under perfect competition. However, Rauscher (1990) shows
that in the long run the monopolistic solution does not actually differ from the competitive
one; only if intermational compensation payments for forgoing timber expleitation and trade
were made would a cartel have a resource-conserving effect in the long run.,

7.3 Multilateral Timber Trade Interventions and Environmental Objectives

Moynting scientific evidence suggests that forests may play an important role in globai
climate regulation. Accelerated deforestation over the past century has been implicated in
global warming, changing weather patterns and the rise in mean sea levels., It has also
become clear that ¢ropical forests, in parnticular, harbour a disproportionate share of the
world’s natural wealth of genetic resources (biodiversity). These resources are of uncertain
but possibly significant economic value, not only in terms of their potential uses in
agriculture, industry and medicine, but also simply in terms of the value placed on their
continued existence by the general public (existence value), - Increasing publicity and
education about the intricate and fragile ecology of tropical forest areas has led to growing
concern for their preservation.

These phenomena imply that standing timber bas an important global economic value, which
" is not captured by producers of forest products and is therefore not reflected in the market
prices of these products or their derivatives. Any significant deforestation inevitably results
in some destruction of this global value., This global externality has been identified as a
possible justification for new and/or increased international financial transfers, in favour of
nations harbouring large tracts of {orest land. The idea is that all nations would benefit from
increased efforts to preserve the world’s remaining major forested areas. All pations, it is
argued, should therefore contribute to compensgte producing nations for the loss of potential
income that they would incur by reducing deforestation, nmher sales and conversion of forest
land to other uses.

As discussed above, these concerns, as well as the desire to see traded timber produced more
sustzinably, are the main motivation behind increased multilateral interventions in the timber
trade. Perhaps the most important international forum for implementing such tneasures may

B Essentizlly, in exchange for the financial aid, the fropical forest government would impose additional
"sustainahle management® regulations or taxes, which would increase the mergingl costs, and decrease rents,
to the concassionaiya as indicated in Figure 5.2, However, on inframerginal stands and stems, the
concessionaire would have an incentive (2qual to B¢ in Fipure 5.2) to highgradﬂ trespass and otherwise
avoid these regulstions.
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be the International Tropical Timber Agreement (ITTA), and its executive body the ITTO.
The agreament is unique, in that parties to it include representatives of major consumer
countries, producer countries, timber traders and NGOs.

The ITTA was negotiaied in 1983 and entered into force on 1 April 1985. Its main zims are:
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in g0 doing, to improve the strecturs of the international market;
. to increase the transparency of the international market in tropical timber;

. to encourage rﬂ&ffﬂrestatmn and forest management where trop1cal timber is used for
industrial purposes; and :

. 10 promote the formulation of national policies geared to the continuing use and
conservation of tropical forests and their genetic resources,

At the Tenth Session in May 1991, the International Tropical Timber Council (ITTC)
unanimously adopted a *Year 2000 Target’ that encourages 'ITTO members o progress
towasds achieving sustainable management of iropical forests and trade in tropical forest
timber from sustainably managed sources by the year 2000" (Decision 3(X) ITTC 1991).
Guidelines for sustainable management (see ITTQ 1950) were also. adopted at the Session,
although ongoing work o make these guidelines operational is required, Further analysis is
also required of the various policy options available to ITTO in achieving its Year 2000
Target of achieving trade in ’sustainably managed’ timber. By adopting this Target ITTQO
is clearly within GATT mles, as indicated by sub-article XX (). In addition, similar national
initiatives, such as the Dutch policy of requiring all tropical timber imports to be
*sustainably’ produced by 1995, may no longer be dismissed as unilateral initiatives, although
action could still be taken against the Netherlands for *jumping the gun' by five years. The
Target has major political significance as under the auspices of the ITTA, producer countries,
consumer countries and international timber traders have to cooperate in taking practical steps
towards sustaingble timber management and producticn.

* Strong leadership by the ITTO will be regnired to meet the Year 2000 Target and avoid the
pitfalls of unilateral bans and controls on the timber trade discussed above. However,
problems of workability (e.g. operationalizing sustainability and labelling), effectiveness and
incentives still remain. A crucial issue may be the role of mising additional revenue both to
finance international monitoring and implementation of the Target and o provide

compensatory financing to developing countries. '

International cnmpensaﬁﬂn may be a particularly difficult policy on which to obtain
consensus. One study has indicatéd that a 1-3% surcharge on the tropical timber imports of
the EEC, Japan and USA would raise approximately US$ 31.4 to 94.1 million with little
additzonal distortienary effects (NEI 1989). If endorsed by the ITTO, the import surcharge
would be within GATT rules, again through sub-article XX(h}. A differentiated surcharge
could also be imposed so that imports of processed tropical hardwood products face less
discrimination than logs, thus reducing existing distortions from escalating tariffs. The funds
raised would most likely be transferred to the ITTQ for distribution, possibly through specific
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projects and programmes. Other forms of collecting additional funds were found by the -
study to be less desirable.

For example, imposition of an export levy by producing countries themselves has the
advantage of directly addressing the forest management systems of those countries, but
presents obvious preblems of monitoring and evaluating success in achieving sustainable
management. If the funds were transferred to ITTO, transaction ¢osts ¢ould be high, the
same rate would need to be implemented ia all producer countries simultaneously, and less
funds would be raised than through an import surcharge., A parafiscal tax on all timber sold
in consumer couniries has the advantages of taxing all kinds of timber equally, including non-
tropical products, and of generating large revenues at a low rate of taxation. However, such
a tax has complications for external trade policies {e.g., temperate forest countries could
claim unfair discritmination) and *harmonization' of internal tax rates within trading blocs
(e.g., the EEC's 1992 Internal Market Strategy) Finally, a voluntary surcharge coliected
by the tropical timber trade itself could raise funds transferrable to ITTO without requiring
additional national legislation, Unfortunately, compliance and effectiveness may be
diminished because of the current overcapacity and low net profit margins faced by many
international traders and woodprocessing industries; the lack of effective control measures
to ensure collection with equal efficiency in all consumer countries; and, the possibility of
entry and exit by traders in the industry to avoid payment {NEI 1982),

Amelung (1931) has further explored seme of the conditions necessary to ensure efficient
international compensation payments, arguing that payments are a better solution to
- controlling tropical deforestation than trade barriers as they offer the chance to 'internalize’
global exiemalities and improve incentives for management. Moreover, rather than focus
exclusively on interventions in the timber trade to finance compensation, Amelung (1991)
opts for the establishment of an international rain forest fund, as proposed by UNEP, in
order to avoid free-riding among non-tropical countries. To be effective, compensation
payments should meet the following criteria: : :

. To avoid principle-agent problems, i.e. contract default and cheating by trapical forest
countries, payments should be made periodically rather than once-and-for-ail lump
sum transfers. Periodic payments would also facilitate renegotiations, if required.

. Payments should be tied to conditionalities with respect to protecting tropical forest
reserves, reform of domestic market and policy failures affecting tropical forests and
generaily "foster economic activities that do not destroy the regenerative capacity of
this ecosystem and the developrient of the necessary. technologies™ , which
presumably includes sustainably managed timber production.

- Contributions by non-tropical countries should be tied to the per capita GNP of these

' countries. As all people are affected more or less equally by the global externalities

of forest clearing, countries with a larger population are made less well off, In

addition, countries with higher per capita GNP tend to have lower marginal utilities

. of consumption and thus lower discount rates. Since the preservation of tropical

~ forests provides long-term benefits, wealthier nations should have a higher consumer
preference for their protection,
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. Similar arguments are put forward by Sedjo, Bowes and Wiseman (1991), although their
preference is for the establishment of a global system of marketable forest protection and

management obligations (FPMOs). Under 2 voluntary global forestry agreement, FFMOS
would be digtributed to all sienatories. probahlv thraneh criteria haced an 2 miv of ST

levels and forest area. Holders of FPMOs must either a) fulfill the ohhgatmn on the
ground’ or b) induce annﬂwr agent to assume the uhllgatmn, presumahly in exchange fora

i
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nbhgai.mns and hence be forced to meet these externally, Countries with large forests and
small obligations could meset them internally but would then have an ‘excess’ of forests.
They could then be the object of negotiations with countries that had *excess’ obligations.
The advantzges of such 2 sysiem are that, while not requiring compliance, it provides
incentives for nations 10 comply out of the;r own self-interests, as well as achieving the
* objectives of international compensation; it would ensure that non-tropical forest countries
(e.g., mainly industrialized countries) would bear 2 substantial portion. of the costs; and it
would not excesswely limit production of traditional and commercial forest products, The
disadvantages would be the high degree of monitoring required, the need for a ‘clearing
house’ for international trade in permits and the difficulties of negotiating & comprehensive
international agreement to establish the system. On the last point, the authors argue for the
establishment of a *transition’ system with only a few major industrialized and tropical forest
countries involved, and initially limited to mainly bilateral agreements with little trading.

7.4 Conclusion

Domestic environmental restrictions need to be carefully analyzed and monitored to
determine their potential impacts on internationzl trade and 'second order® effects on the
global environment, Tt is possible that these latfer effects coupled with any additional
economic costs may outweigh the intended environmental benefits, thus reducing the net
gains from such policies. Similarly, increased calls for both unilateral and muliilateral
interventions in the timber trade to encourage tore sustainably produced timber run the risk
of being self-defeating if such policies prove to be discriminatory, unworkable, ineffective
and produce perverse incentives. Internationazl cooperation under the auspices of the TTTO
and other intemational fora offers a greater likelihood of achieving this objective. As
outlined in Section 5, to be successful, new policies must first create the incentives to
manage timber stands as long term income-generating assets followed by the correction of
environmental externalities by regulation or taxation.

Comprehensive international agreements and compensation mechanisms to deal with the
overall problem of tropical (and possibly temperate) deforestation may ultimately eliminate
the need to consider intervention in the rimber trade. Given that commercial logging is not
.-the primary cavse of global deforestation, such approaches would avoid unnecessary, and
possibly inappropriate, discrimination against the timber trade. On the other hand, a
comprehensive tropical forest agresment would be more difficult to negnuate and raises its
own problems of workability and effectiveness.”

B Fur 8 discussion of the inherent problems of negatiating intemational environmental agreements, see
Barreft (1990).
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In sum, there are no easy ways forward on these issues. Given that sustainable timber
management and tropical forest management are perceived to be “global’ problems, then
global, cooperative solutions are required. Multilateral measures, whether invelvmg timber
trade interventions or iaternational forest agreements, are the most premlsmg avenes fer

progress,

8. Conclusion

This paper has examined a number of issues pertaining to the environmental effects of the
international trade in tropical timber. We have examined the role of the timber trade and
trade policies, compared to other factors, in causing deforestation and environmental
degradation, and consequently, the scope of using policy interventions in the timber trade to
achieve environmental objectives.

Our findings suggest that the timber trade is not the major source of global deforestation and
environmental impacts; not only is the conversion of forests to other uses such as agriculture -
a more significant factor, but much of @mber harvested from the world's forests is for
domestic consumption and does not even enter international trade. Nevertheless, there is
genuine cause for cancern over (1) the *mining’ of old growth forests in some regions of the
world to service the trade, (2) the impacts of market, policy and trade distortions on the
incentives for timber management and trade, and (3) the consequent failure of many countries
40 make an efficient and snstainable transition from dependence on old-growth to second-
growth forests and to match domestic processing capacity with the economic availability of
timber stocks. The crucial relationship - for all countries - is the impact of forestry and
wider economic policies on the incentives for timber management at the stand, concession
and plantation level. Eificient and sustainable timber management requires that proper
economic signals be transmitted to timber aperators, whether harvesting from private, public,
plantation or old growth forest stands, so that they may maximize the fong-run income
generating potential of these forest assets and 'internalize’ any environmental extemahues
associated with timber harvesting.

We elee sugpest that trade measures may be an extremely *blunt’, and in many instances an
. inapproprate, tool for eliciting the proper incentives for sustainable timber management,
First, substantial distortions already exist at both the import and export end of the timber
trade, the environmentzal effects of which are not very well known. Further interventions to
achieve environmental objectives may both compound these uncertainties and prove to have
unintended - even counter-productive - effects. Second, domestic market and policy failures
have a significant impact on forest management and its environmental implications. Thus,
domestic environmental regulations can have substantial effects on timber trade flows and
prices. Trade interventions, on the other hand, at best only address these problems
indirectly, through attaching ’conditionalities’ and providing compensatory firancing.
Unilaterally imposed trade measures by importing countries would in particular. have
difficulty in influencing domestic policies within producer countries. Fmally, trade measures
have their most direct impact on cross-border product flows and prices. As noted above,
ehangee in these international flows may have very Iittle influence on the main proximate
causes of deforestation and forest degradation in producer countries. Ewven for forestry
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. operations, there may be lLittle effective contiol an how these *trickle down’ effects influence
economic incentives at the timber stand level.

We are therefore extremely cautions over the nge of timher trads interventione t achisvs
environmenial objectives. Such interventions could have their role to play in encouraging
morz efficient and sustamahle t;mber manggement, but in order to maximize their
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cooperation between importing and exporting countries. If combartting global deforestation
is the goal, then multilateral measures should focus less on frade interventions and more on
designing appropriate international environmental agreements to deal with this problem
d.u:ectlg
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FiGUFiE 2.1: WORLD NATURAL FOHEST HESOUHCES
Closed and Open Forest Areas, 1980s

D00
— S0

3% © 5%
E=m 700

&
S0
400
300
200
100
g g 5 e - R ,u.
ex-USSR Latin America U.5. and Canuda Africa Asgin Europe Crocania
: Soucce: WRI (1991 and 1992y ' :
BB Closed Forest QOpen Forgst
FIGURE 2.2: WORLD CLOSED FOREST RESQURCES
Land Area by Forest Formation, 1970s-80s '
- 200
aoF
ToO
600
30
400
00
200
JLEN
o _ 0
ex-USSR Latin America 1.5, apd Canada Africa Asia Eurups Oveeania
Bourge: ECEFAQ (1985), Persson (1974
BN Softwood Hardwood

— PP g == =




Table 2.1: Estimates of Anngal Tropil:nl_ Deforestation

26

Closed Forsits Al Forasts
Pericd: 1976-19E0 1981-1985 T1970- 1980 1981-1990
Sourco: ’ FAD (1981) FAQ (1988a) WRI (1990} FAC 199 S
af : : {preliminery)
000 ha % OO0 ha % 000 ha % 000 ba %
Africs . 1327 0.6 1333 05 135%% 0.4 4800 1.7
Tropical Ak - 180z 4.6 LT 0.7 3860 1.4 4700 0.9
Lalin America 4112 a8 4005 0.6 10909 1.0 7300 14
Ocepnin - 32 0.5
Total 7248 0.5 Tied 0.6 16123 e 16300 - 12
# of Counirica covered T 107 58 &2
Edected Countrien As sbave Aa nated balow
Brezil’ T1480 04 1480 0.4 W00 2.2 « 1706 0.5
Cameroan 80 04 . 80 04 100 0.6 df 200 1.1
Madagascar . las 1.6 150 1.5 150 1.5 af 200 1.9
Wigeriz 285 4.5 S 50 300 50 af and 6.7
Zare 165 0.2 180 0.2 182 02 ar 400 0.4
Coals Rica 1] 1] 124 7.8 L
India 143 o2 143 0.3 1560 4.1 B 48 0.1
Indonesin 350 .5 600 a5 0 0.8 df 100 I
Myanmar L LHRc) 102 03 ary 2.1 df 500
Philippines (L H i.1- oz 1.% 142 1.5 dF 270 . 2.8
Thailazd /g azs iy 245 29 397 25 &F GO0 72
Viet Nam +D128 4.9 65 0.9 173 24 df 3850 4.4
Motes:
¢  Sources include FAQ {19514), FAD {1581t} and FAQ {1981c).
i Preliminicy estimates for CLOSED AND OPEN forcals from the FAC
L9590 Assessment {Dember, 1991). '
¢  Recsults of & ten year mirvey using satllite data by Robert
Persira da Cunha, DNPE, Brazil wnd cited in Agarwal (19917, The
range between 1700 and B0 mn ha for Brazil reproscots the low
and Bigh canges of rocent deforestation eatimatas. (Mol
that WRI dawa for Brazil is for ooe year - 1987).
4! Estioites by Myen from Yo (1991} - these cali mates are goncrally
zegurded ns on 1he high side. .
+  Onver one-quarter of Coata Rican lend warface ie pratocted.
Tt in gonerally oxpocted that the remaindzr of the country
will be dznuded of foreal in the next decude.
E  Agsio Lhis in & lower bound value - from a atudy conducied by the

 Indian Foresl Service on matellite dala from 1981-3 and 1985-7. 1

caniraste srongly with the L1500 mn ha figuee from 1975-82.
WRI (1940 figure for Thailsnd in for CLLOSED and OPEN lareaia.



Table 2.2: Reforesintion and Forest Manpgement

All Forests Closed Forest Area
. Tatal Baforested Total - Maneged Protected |
Area Per year Area
Eegion B (M hectares
USSR 922 600 4,540 7o1.600 791 600 20 ann
Latim America 935,001 317 T4 554 22575
U.5. and Canada 732,339 2,495 473,673 102,400 31,158
Africa 654,402 ass 219,811 2,327 0,434
. Asia 491,565 5,708 409,413 48,705 i%,417

Europs 158,892 1,031 137,005 74,628 1,732
Oceania 157,669 117 3312 o 55
World 4,081,533 15,063 2,380, TH 1,020,144 104,211
Mate: a' According to WEI reforestation refers to the areas of

plantitiony dedicated to industrial or non-industrial

uses, but does not inglude natiral or managed regeneration

of old tree crope - dithough scme countries may report

such regeneration ar reforestation,

" bf Data was unavailable for a large number of countries an

the extent of reforestation, managed and protected areas.

Thus the total is not represectative of the world total

Per se.
Sources WRI {1990

- ———— 1




Table 2.3: Forest I’._}wnmhip in Selected OECT Countries

Private

CECD Environment Committee (1991 snd WRI {1990)

Public
Total
Forest Mational Oiher Tuwtal Farms Industry Tatal
Aren )
Country mia ha % of wotal forest area.
Canada 436 6% 63 % 4% 5% - &%
us 295 26% % 28BN 5T% 15% 7%
Australia 107 T4% - Ta% 26% = 26%
© Sweden pt ] 19% % 26% 49% 5% T4%
Japan 25 3% 11% 2% 1237 ] - 58%
. Fmnland 23 24 % 2% 260% &5% 9% TR
Turkey 20 100% - 160% - - 0%
France 15 12% I7% 30% FO0% - TO%
Epain 11 6% 20% BN% % 3% 5%
Yugaslavia 10 - TO% 0% 30% - 0%
Mew Zealand 10 T5% - 5% “19% a% 25%
Note: Countrics sclﬂ:tnd have over 10 mn ha of forest and woodland.
Source: .



Tahble 2.4a: Yolume of World Production and Trade in Forest Prodizets (million cum} 1/

. 1961 1970 1580 1930
Fushwaod + charesal
Production 1041 1186 1480 1785
e 3 ] K] 7
Importa as 8 % of Production 0.3 0.2 .2 0.2
Industrin] roundwiad
Troduwion 1048 1275 1432 1634
Imparts ' a3 53 118 124
Imports as a % of Froduction 3.8 7.3 8.1 1.5
Sawnwood +aleepers _

. Production - 346 415 451 435
Tmparts 41 36 © 73 95
Tmports as & % of Production o lLE 13.6 17.2- 19.5

Wood based pancls :
Production 26 70 101 125
Imports k| 1% 1] 29
boports 65 8 % of Produstion 12.0 - 144 15.5 234
Wand pulp 1/ '
Production 62 102 126 155
Imports ' 10 17 21 25
imports &3 & % of Production ' 16.0 16.3 16.4 16.3
Paper+paperboards 1/
Production 77 126 170 23g
Imparts o ' TR p 34 55
Imports as a % of Preduckion - 165 18.0 1%.2 22.9
Manes: 1/ Woaod pulp and paper and paperboards in.million mt.
Table 2_4b: ¥ahe of World Trade in Forest Products {million TUS%)
1961 1970 1980 1550
All Foreat Products {AFF)
Emports 6778 14170 62377 123360
Fuclwood +chareoal : )
Imports _ 31 29 122 187
as % of AFP : 0.5 0.2 0.2 0.2
[ndusirial roundwood _ : E
Tmpors - 508 2693 © 12316 12523
ar % of AFP 13.4 19.0 1.7 10.2
Sawnaasd T ulecpers -
Tmports 1841 nz0 - 13952 34395
as % of AFP : 27.2 212 224 27.9
Wood based panels : ' - _
Imports 437 1184 5236 11191
ax % of AFD . ' 6.4 8.4 8.4 8.4
"Wood pulp _
Imports 1316 26850 9777 17341
as % of AFP - 1.4 18.7 15.7 i4.1
Paper+paperboards
Imgorts 2244 - 4567 20845 48252
"as % of AFP 3.1 2.2 33.4 9.1

Sousce: EAQ (1992)




“Table 2,5; Exports of Indusirial Forest Products, 1990

All Developed and Developing Countries

1000 CUM

155 millinn
All Developed Coumtries

1006 CTTM

US$ million
M. Amarica

1000 CLind

USS miliion
Eurmpe

1000 CUM
i 1755 million

Ooeania

1000 CUM

US§ milling
Other developed eountdcs

1000 CUM

UES million
All Develaping Countrics

1000 CUM

USE millicn
Africa

1000 C1

115§ million
Latin Amcrica

1000 CUM

7SS million
Near East

1000 CUM

USE miltion
Far East )

1000 CUM

s milling
Oihcr devcloping countries

1008 CUM

Us$ muilion

MNiotes:

Jouree:

Tndustria]
Roundwocd Total
118154 BRA06 31179 25027 55218
8054 16520 §0135 15817 45268 9714
84178 78146 17840 22931 51654
6378 14523 5719 14609 42887 24174
31255 46991 5791 13230 17263
3161 6938 1280 §330 o7 30467
26599 24138 10396 7022 31582
1833 6378 4050 5338 20687 47286
10520 613 7o 652 4290
502 130 101 256 274 1264
636 55 199 528 1335
36 27 1T 267 1575 2082
33976 B Tr 2T 13339 2096 3524
2586 2399 4356 1208 2380 12530
4183 [P 248 240 -7
493 m 104 120 5 953
5084 2084 987 1620 1323 _
209 26 317 562 &30 7743
117 106 21 o 43 .
14 20 10 & 30 ™
2618 7116 12674 7 2145
1727 171y 3921 126 1516 50C]
1975 45 vi 0 0
142 2 4 0 159

FAG (1952}

1/ Wood pulp end paper products in LOPG MT



Table 2.6: Imports of Yoduserint Forest Products, 1990

Scures: FAD {1992}

Industrial - Sawowood Wood Based Wood Peper
Roundwood & Slecpers Pancly Pulp 1/ Products 1/ Toial
All Developed and Developing Countries
K00 CLTM 123975 045187 2me 05323 £4252
Us5 million 12523 342035 10391 17341 48252 122903
All Develaped Countries
1000 IR ogaze 20459 21340 71242 asten
US$ million 9539 17242 £246 15087 39705 89858
M. Amcrica
1000 CUM . 6B98B 33961 4838 349% 13547
USS million . 203 3314 1306 3054 8524 16791
1000 CUM - 44053 37431 14173 12380 29514 :
USE miltion 3510 © 10511 5515 9581 27867 57084
1000 CUM 18 1430 127 279 977
USS million r A 372 66 193 949 1587
Other developed countrics
1000 CUM 47316 9636 4114 3034 1598
US$ million - 2. 2992 1274 1959 1350 13418
All Develaping Cownitries _
1000 CUM 25547 11955 5922 3991 206
US$ million 2884 17154 2145 2274 8548 33005
© Africa .
1000 CUM 297 . 1802 105 139 584
UsS million 114 385 53 75 467 1095
1000 CUM 112 2049 335 Er 1958
USS$ million 20 300 i 429 1504 2372 |
Near East o .
1000 CUM oo 1113 3400 1235 136 1052
USS milliog ' : n56 15490 683 93 1737 16258 |
Far East _ : .
1000 CUM 23425 4528 4221 2833 5588 .
LSS million : " 2493 953 1280 1677 4820 11223
her developing countriea ) .
1000 CUM 2 LI 26 ¢ 24
USS million D 26 11 0 20 57
MNotes: 1/ Wood pulp and paper products in 1000 MT.




Table £.5t Foresl Froducts Trads Bakncs In Tropksl Conntrics {thousand UES) 17

Imperts It Erpovu Expora Net Expava Net Exporta
1560 195 1980 1590 1830 1560
All Trophoal Coootries 1/ : :
TCTAL 4194585 51551 CTEIRLas 1021579 3IR1549 63603
Tropical Afric
TOTAL 413730 180062 1231245 Bi5545 B17519 £35S 5%
Cameroon 11464 3412 LET62A 24333 156164, Bdd 21
Copr Afr Rep 0 458 I 29994 fhxc 29326
Cocgo 1541 4500 54435 LDE0ET B2E98 101387
e d'Tvalm 12155 RN SES996 pal1E $masal 0BT
By Gulnez a & ot 15000 g 150
Gaboa ER1 T 2555 162560 136774 158961 133119
Ghara 3025 1 o FEELE a3911 ik
icon o 1056 Q 200 o 156
oloes Elasau LT 30 130 50 L+ 40
Kemx 26677 T 13392 454 -1313%0 ~$ER0
Llberin - 5809 L2 Gy TG4 20ATE 6322
Slmlagphcnr £715 2546 138 534 -H57E #0112
Malrad 27036 BO5E 0 1593 I35 A0S
Mommbigoo 10900 950 R612 ) 2228 L2
Migarin 248332 23063 1020 1650 24712 A4
Sicrs Loooe 11 w2E a 144 S1EN 52
Taomnir 16500 1ATOG 1166 1539 LY 14161
Zalre SB46 1 1] 1’2 15514 12366
bl 29549 5765 8535 4168 Miald 150
Tropical C. and 6. Amwria . .
TOTAL 1749 1T 11219 1480004 6220 242208
Belix 2231 3253 1737 2445 1544 S0
Crattn Rboa 19545 00 2l 21E95 7Y 112
Cubs - 204026 153411 0 ABAT 2025 191 50
2 Salywior 2551 21800 1414 725 <15437 - 1907E
Guaterrala 532 65410 2454 1E326 —T1478 S 1084
Homchirns L MBI 1aTezL LPEET) k1011 3027 ~1(W5560
Mexloo BOR3ED AUFEIS 13 13884 STTUE R
Hicargus 13521 15565 4770 2563 B8 147
Fanama 264 AT L3 . AEE 33226 T3
Trinided & ‘Tob ‘DEIER S4094 TT6 3% AR113 A3
Bollvia 11905 4G 250 g3l 645 15100
Baazil 2T4556 | 24T Rttt 1750981 SEROHIE 1451579
Colombin 197100 1040585 13524 060 ~I0517E R956
Fousdoe FAREE 157BM g 24372 BEEE -133455
Fr Guisow 177 [ 1510 2189 2 1087
Cuyene Bt s . ] 2654 2 e
Paraguay 11524 . 13055 65451 METL a7 11916
Beru e 1644 BE et L 30999 -10TI385
Suriname 1052} 9671 11733 840 913 -BY]
Tropksl Asia and Ocranin
TOTAL HIEFIE AHa 56 Lty ] LA F1E3EH ALMWTIT
Brunel Dama TS 4775 14 0 an] 748
Ll 1845 i T 54 -1z 5
Hong Koog SE4 560 1752213 63748 TO5535 ~S008] 1 1088736
India 4GS TAGT 2258 16337 17807 ATALKD
Indoucsis 15588 157 1702 e T 1724154 21D
Tan 815 200 4 1H ) 10251 10084 o5t
Mabrysin a7 4EIDY2 1987252 40 1795625 2557512
My «r 4721 119325 1480534 1DESES 143363
Phlllppinea 253 173862 A8 17119 YT 5542
Singepors S50 THTS4E 525780 S63305% -1817% BapAg
S Lacke AT #Mm P ] A1t 2B
“Thalland 194531 1002371 2743 101551 =1TL590 AT
Yemen 15903 1K H 9 -19ET4 T
Tl =v ] 7604 S5 21T 2356 14871
Tapos W Guises £500 S50 TBST 115500 - w2257 109995
Solomon In 979 57 1653% 17240 15550 1541
Vapwiaoy 51 0T a0 (1) 35T 1698
Moer: 1/ Tropio] coumiries we isken beo 1o be countrics with the majority
of thelr land naaee lylng berwntn the trogilas, The sy Foread prodacs
includes bndustriad and noeedndandal wood products and 12 bassd oo
* the PAC definition given in e front of he FAD Yowbook (1992, Coly
sy tenploal contnrics thae experued Forer proiuers In 19650 o
inthuded o vhin Isble,
Souras FAD (1942}




Table 2.8a: Production and Trade in Farest Products by Trepical Forest 'Cuuntri {thousend cum) 1/

~ Production Exports Imnports AL
1590 1990 1595 159G
Al Tropical Countries
inciuoutrul Roundweeod ITERY SETOE 4318 233255
Srwmwood T2584 &715 4841 GETOS
Wead-hooad Panels 13433 12213 - 1811 1556
Trapical Africa
Industrial Roundwood 41687 3659 40 37768
Sawnwood 6598 14 25 L
Wood-based Panela o - 1s 243 66 031
Tropical C. ang S. Americs |
Endustrial Roundwood 05697 - 172 95 25620
Sawmwood _ Zoed 1 _1032 1557 C2TLGE
Wood-based Pancls 4289 333 294 152
Tropical Asia and Oceanla - -
Industnial Roundwoond 120209 24504 4183 90812
Sawnwood _ 39345 65873 3049 _ 35521

Wood-based Panels . 13086 11742 1825 3169

Table 2.8h: Forest Product Exports as a Percentspe of Praductiva in Tropical Countrles §5) 17

- 1961 1970 " 1980 1999
All Tropical Cotniries .
Industrial Roundwood 156 271 is.2 -11.1
Sawnmwood 15.3 17.3 16.2 12.¢
Wood-based Pansls 34.0 33.0 3.5 9.4
Troplcal Afvica
Induetrial Roundwood . 238 233 16.2 9.5
Sawnwood _ 32.1 28.5 12.7 12.3
Wood-based Pancls 34.0 33.0 286 21.9
Tropical C. and 8. Amenu .
Industrial Roundwood 1.6 1.0 (1) 0.z
Sewnwood 14.7 - 15.6 C 6 - 39
Yood-based Pancla 340 330 15.3 19.4
Tropical Asia and Ocesniy _
Industrial Roundwood 222 442 L ) 204
Sawnwood 1t.¢ 18.5 24.5 17.5
Waood-based Panela 408 a0 484 3%.7
Notes: 1/ Tropical countries are taken here to be countries
with the majority of their land mass lying between
the tropics.

Sougee: FAO (1992)




Fable 3.1: Commercial Forests: Growieg Stock and Efficient Use of Timber Resources

Ancual Het :
Growing Stack [zcremant EfMiciency in Vaage:
198035 1990-83 1950« LTS 198085
AVETLG average average
ctamhe cumthedyT ennuaf provwthutiom] harves
Couniyad
Canads 74 2 ral ns .1
SA (L] 4 1.7 1.8 L.7
Japan 104 3 faa ns 1.9
Atz lin &4 i s na 2.4
Weaw Zealand 151 15 na na 1.2
Austria 74 ] 0.7 1.2 13
Belgium 148 £ 0.9 0.5 1.6
Deomark 4l 3 1.1 a9 L3
Finlaod 1. 3 1.1 i.0 1.2
France 120 A o 1.3 146
Gromany af 24 & a.r 1-3 1.0
Gitace 3 i 1.0 1.1 - L4
Erviand 102 T J15 4.5 K s
fraly 154 3 1.0 1.2 13
' Laxembourg 249 4 a.4 l.a .5
Metherdands 103 4 . 1 1 1.0 1.1
Harwey B2 3 1.2 1.6 1.6
Fartcgal a0 4 14 LI 1.1
Spain 68 4 na 1.5 2.1
Swedan 157 3 1.3 1.0 i4
Soitzeriand - 354 & I.1 1.1 1.1
Turkey 5% k. na 1.0 1.4
Usited Kingdom 108 6 0.7 1.5 23
* upoaiadis 133 4 0% 0.7 1.4
Totls '
Morth Amwerica £9 3 na n 2.0
GECD Eurmnge 1i4 4 e s 1.4
QECD %3 3 na na L2

Tiguesr af includes western Germany ony

Source: CECD (1991)

Tabte 3.2: Timber Harvesting and Deforestation in African ITTO Producer Countries, 1981-85

Arca Logged uf Arce Logged Unlegged Arcs
Deforestad B Delorestzd of
Country Q0 b
Cameroan 24 750 10
Congo 3740 20.5 1.5
Cots d"Twgire 3300 2919 &
Gabon 150.0 154 dar
Ghans na 220 L
Liberia 104.0 4.0 JF
Towl! > 9113 4455.5 > 4%

Moter: wof woial avermge arca selzctively logped per annuwm

b cstivnated arce of of subsequenity lopged
of uniopged arca deforested per anmuim

df enkcooosn bul ymadl

Source; E.B. Barbiec ot af. (fonncoming)



Table 3.3; Fingacial versus Spcigl Profitability: Logging in the Philippines

Financial Social Gain Socin] Gain
Zuin of Maodel 1 BF Maodel 2 &f
Wi liine,e vairadiod (et oFf 2. 85 785 2.86
Marksr price af Jogs (per cum} 2000 2200 & 12040 7
Vot ind T
Veluz of log harvex: 5720 8192 - G202
Enad building, harveding wnd trangiotialion coste 3469 -1895 gf ~-{B95 gf
' Financial Returms ef 3351
Cast of profacion, Hmber siand improvemer 10d corichmett planting L 1000 hf -
Cost af depletion : - -18557 3
Cos of mapgnal offate Jemegs 1o downstream geuivilics -G245 if B ¥ £ ) B
Yalue af sbsigtencs haning crops ’ - 2105
Met Ezopomis Gain -2fa8 Lx:

Mowes: & Lepal ¢pemnioas uding cxisting sclective Iogging syetma swnnped. Privaie proli of illegs| opemtnre will b higher.
Dhifersrt comnbizmions of ¥izld snid price ars possible b capturs the vasisficas in the qually of stapdizg fooes,
B Model §: old gronth foreat wslsctively ingged and ssbsequentiy protected
&f Model 2: oid growih focest sclsctively lapged and eubsequentty pot protected.
4f Omne hectire of ofd g'mrwth forer of 30-50% slope muxainably yielding 100 cum every 35 yc.uu or £.86 cum pox year,
ef s shaced By the gosetowent theigh oo, chacges and mmieonawnial feeg ioder exisieg eopulvioes. Docs nof comadin the
eost of mandatery reforesaton (PI10,000ha ¢vécy 35 yeama).
€& equal 1o masket price adjuzted tprends by 10% o account for low cost jllegal oopplica.
2F Mandard conversion factor Q.8 applied.
b U000 for one PEAT 10 shdTe SuRatntivy of production o the ons hectart n quenion.
o P2L604 for 3 yeacs discounted st 12%. Offaie damngz wzsumed 1o be Limited in dJumtion inftcad of being sustained ia
perpeluiey,
7t losa of the gatn fom Hmber pmclucf.mn on ot Hectars I perpstuity in the abzence of pmumﬂn. f.e. FL3SL M!S] PIDD-IJ']
. dhecounted af 12%,
kf FX, 100 for & yeers discounted at 12%.

Sotrce: Panis and Rizicka {1951}

Table 3.4: Cost-Benefit Analysis of Logging jn Malawi

L9300 1991 1902 1993 19940 1995 1995 1997 1998 1999 2000
in thousands of Malewi Kuwchs

Total Benciits 30671 34674 JEELS 43116 4837251093 34301 57613 GORII 64525 53153

Wood harveg ITIEG MEOS 29884 0967 32471 33113 14235 5402 38197 ITH4E 29156 . s
Crop valus 2885 SEFD 951 12149 [S951 1TRRG 20066 22EI1 24414 2SEFT 289%7
Tatel Coxtg 64021 64418 54830 85296 @G3TE3 66033 65211 GESYT 65EN .'15'1"193 Y 3er)

Wood replacement 63636 63836 63436 63635 41636 43636 G3636 63634 61636 63636 63626
Envicgoment coxt 385 TR L84 . 1620 QIT X397 26TF 2961 3255 55T 3866

Met Benciie 3340 79744 26018 22 {40 1730114940 12010 -S9B4 608G -266R 651

Met prosent vales =2 5% = 143954 % of GOP i 5% discount pate = 3.3%
Net presont value sl 10% = -J1293F % af GDF o 10F% discount fate = 2.8%
Net prescat valug ot 0E = 523853 % of GOF ot SO% Jiscount e = 1.2%

Note: Drawa for the soathera and central regions of Balpw.

Sourte; World Bank (1991}




Tabie 3.5: Sources of Deforestatin in Tropical Countries, 1981-1988 n/

Al Blajor
Sruzil Indopesiz bf Cameroan Tropical Countrics
Forscy I df 9 1y 2
: . {10)=f
Apriculorre i 1M} £33
shitting cultiirators &f L3 5% L
) . L) (#5) 47
permanent pricyiure: B ) % 36
PR 40 ° qg i7
-PETIANANT CrOpE 4 s L1 3
—agable Tend 3z e 3 14
Muing including related indu ey <3 <03 3 an
Hydmelactncity production 4 &bf 0 . d 1 W
Residual gf e 11 L1} ' {13 bf

Notse: of Porceawge sharce in defortstafion reler ta avernges far the reapent@ve pariod.
kS Data refer to the T980-1990 pariod.
&f Figurcz in parenthescs shoo the results of the FAC for 1980, Thesc dats includs slsa market oricated fenpes who produce cash
and axpest crops and cngage anly panly in shifting collivatiog,
df Dieforesation due to logging ja dus 10 chamoal production,
=f The Ggure in purccithcscs efer o the estimaion of EK (1930, The calculsiion includes foly Indoocsia and Bzil, since these
coantricr aseoual for the largest shace in ¢lgar cuding by the Foverry soctor.
T This perventapa rate ix bascd on the aamuimptien that the percentege shars calculated for :.!-..ﬂ.mg culuvntnn cag be taken st 5o
averzpe for the 1921 -1%81 period_
£ This inziudeca other industrics, houeng, infasricturs services and fire loss.
I The recidusl has been calculated froton ithie dute in this soduen which includea dats Trom different peods,

Source: Amclung (1991}

Table 3.6: Sectoral Share in Forest Pegradation and Forest Modificatioe, 1981-85 af

Percentapc Shere in Biomane Reduction {D=gradation} Percentage Share in Forest Modificaticn

Eector Brazil Indonciia Cameroon Total bf Bruzi] [odanesis (Cagve oo Total B
Focestey & 44 10 10 £L00) =/ (100) o 98 71
Agriculure 4f 85 49 - o0 % . & a 3 24
Cthers df g9 7 . 1] 13 .- a 1] ¢! 4

Maotzs: af Foc the definilica of modificaton and biomass reduction (degradation} see FAOQ {1957)
b Total refers w0 all major rain forest countres. .
! Following FAO sutisica, deforcotation in vicgin foooss i 0, gsincs clearag by sgricultuee and odier soclom concentrated on
discurhed foremts. Even though some clewring occurs in virgma foresta, thes: i roxsan o anoime that the bulk of deforestation in
duc ta foresd that bave beca kagged over priar Lo the clearing af the Mespective wroag,
df These hgurea have been derdved from Table 3.5 aod reflecr averages for the 1981-1988 period o, in Uie cuse nf [ndonsein, the

LYB0- 90 peciod.

Fource: Amelung {1531)



Table 5.1 Tropical Timber Rent Capiure

Poteptial Rent Actugl Reat from  Official Government
frogn Log Harvesi - Pog Harvest Reqt Capture 3f2 371
(1) {2} _ (3) (%} (%}
Toclemusin 4,054 by 1,564 3F.3 331
(1979-82)
Sabak, 2,198 2,094 1,703 2l.3 T1.5
Malaysia .
{1979-82) _
Philippines 1,505 1,033 71 ' 16.5  [1.4
(197927 -
Philippines 256 68 39 37.1 15.3
(1987) .
Ivory Coast 364 . 188 58 - ALS 28.9
‘Ghaga L= 80 E 3.0 -

© Motes:  All figures in UISE miliions

Sourte: Repetfio (19900) and Repatto 2nd Gitlis (1598)




Table 6.1 Tariff Rates For Wood and Woad Producis in Major Imporung Ma.rims

Imparts from Derelaping Intports from (ther - Maminai Effective
Countries - - Devedoped Market Protection  Frodection

- Eeanauiss Rate Rate

L. Industrialized pre Tokya past Tokya pre Tokyo poat Tokyo ) post Tokyo
Markets
EEC :
Waod In rough G.0 4.0 a.1 ‘2.0 1.0 L1
Primary products 2.5 ‘18 1.0 0.8 1.6 4.0
Seccondary products 2.5 1.5 2.2 1.7 10.5 17.9
USA :
Wond in targh ) a4 Q0 1% d.£ a0 a4y
Primary products 1i.0 3.6 ‘0B 0.4 0.3 0.0
Sccondarcy produces is 1.7 4.7 - 24 1.5 - 13.7
Japae . '
Woed in rough 0.0 2.0 0.0 0.0 23 23
Promary prodecsts B2 74 ' a3 0.2 29 55
Secondary produsts 11.1 4.8 9.6 43 12.8 24.3
2. Developing _ All Imports
Markeis . . ' post Tokyo

Africa _
Wood in rough I4.4
Frimary products : -16.2
Eecandary prodocts 24.1
Latin Amecica .
Wogd in raugh _ 26,2
Frimary products k¥ -1
Secandary products 525
Wood in reugh ’ 34.1
Primary products 57.3
Sccandary products 731

Sourse: Bourke (1948)



Figure 5.1 Economic Policy and Patential Impacts an Timbar Management
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Multi-sactor instruments can alter general demand
conditions and thus use of resources; eg, income
tax breaks may encourage invesiments .in forest
industries, processing, plantations, ete.; resource
taxes, ‘politer pays’ taxes and user fees can alsg
affect forest industry costs.

Tied-credit analogous to subsidies; credit rationing
and interest cate hikes may reduce demand for
forest products, but can also discourage forest
management and conservation investmeants.

Devaluation increases prices of imported inputs {eq.
pgetroleum, logoing equigmentl, while increasing
profitahility of timber product exports;
eavironmental impacts are will depend on the timber

- products and management regimes affected.

Importfexpart taxes and quotas have effects similar
10 devaluation but on selectad timber products and
forest industry inputs only; may alter ralative returns
0 ‘sustzinably managed’ forest practices and
products.

When used 1o prop up over-valued currency, similar
o revaluation of exchange rate.

May stimulate or retard environmenially damaging
{orest management prachives; depends on nature of
timber practices and products affected.

Reforestation taxas, stumpage fees, concession
fees, ptanation subsidies, processing subsidies and
other taxes/subsidies in forestry sector will directly

‘gffect timher management and production: taxes

subsidias in other sectors may have indirzct effects,
ey. subsidies 1o fivestock production mav promote
deforestation in timber areas, etc. '

Sourca: Adagred fram Bishagp at al, (124971},




Figure 5.2 Social and Private Harvesting Decisians-
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p = competitive price for delivered lops
YV = harvest volume

MC = timber concessionaire’s marginal cast curve for delivered logs

Source: Hyde and Sedie (1991)



Table 6.3 Estimaied Trade Effects Frum the Remaval of Past-Tokyo Round Taciffs
in the Main Develaped Market Economy Maciteds af

Empeorts from Developing Enports from Developed Market

Economiag Economics

Trade Trade Total Trade Trade Total

Creation  Diversion  Effects  Creation  Diversion — Effects
- Importers (US$ Million) (%) (US$ Million) (%)

 EEC T 452 . 2035 4.0 784 386 125

Tapan 49,2 =115 _ 2.7 15.4 0.45 - 0.8
UsSA 46.1 -4.5 6.15 562 4.45 2.95
All bf 150.6 2.0 3.35 7il4 -5.6 8.0%

Notes: af Increase over 1976 trzde levels. Trade Diversion and Total Effects are averages of low and high
esbmatesg, -
b/ Total of all ten developed market cconcmies; others not shown are Austriz, Canada, Finland, New
Zealand, Moowmy, Sweden and Switzerland,

Sourcs: Bourke (i?ﬁﬂ}




Table 6.2 Export Taxes and Bans on Tropical Timber, 1989

Country

Tax RatefExport Palicy

Remarks

Cameroon

Cenudl Alrican Republic

Cote d'Tvaire
Ghana, _
Indonesia
Liberia
Malaysia:
Pennisular
Sahzh
Sarawnk

_ Papua New Guinea

Philippines

27 of veluer mercurial

Logs: U5 511.45 per o° Jor red
wirpds, US 31107 for white wonods.
Sawn mber: US 3250 per m™.
Veater: US 32.90 per nr'

Specific mios varinhic by tpogics

Log expan han enfarced sincs 1979
20% od valorem on idgs .

Speciiic export taxes on sawn
Wmber, mnging from US 3250-2400

per m*.

Ranges from 1S 51.44/m* Jor law
valucd spevics to US $54.57 for
high valued specics (Sipg).

Log cxport ban smes 1971,

Mo specific export lax or ban but
sec remarks,

15% ad velorem of fo.b. log values

I0% of f.o.b. log valucs

Log cxpum_mstﬁctcd to I5% of

However, cxpar? taxcs are alzo reparted 1o be
115 of averape f.0.b prices.

Tax is imposed 00 processed wood axport;
round oo cqosvalents ae mush Jower.

Sopelii: 1IS $57.49 per o
Sipa: US 53820 per m?
Assamela: US SI38 37 per my'.

. Tax imposed only an some logs in Inuccessible

reglons. Log expor ban sines 1985 has made
the tax. irelevant for other mgions, ’

Specific cxpart taxes on sewn timber
intraduced in 19289; plywood exempt from all
caport taRcs.

Tax is called the Industrializatian Incentive Foe
and iz imposad ort logs only,

The Sabah timber royalty has 2 strong expont
tax fleature: the royalty mee for log exparts i
almast 10 Himes the raie for logs usad
domesticaliy.

Tax applis to one hardwaogd spt;-ciﬂ' only.

Tax reported o have been widely ovaded
thraveh transfer pricing. Lap cxport ban
propescd.

Ostensibly to contrnl deforestation.

Sourss! Gillks (19940}

anoual allowzbls sut sinces 1979,



Table 7.1 Cost-Benefit Analysis of Land Use: Korup Project, Camerpon.

Base Case Kesult
(MPV £°000, 8% Discount Rate)

Direct Costs of Conservation - 11,913

Opportunity Costs - 3,326

- Lost sturnpape value - 06

- Lost forest use . - 2,620

Direct Benefits S _ 11,995
. - Sustained forest use - 3,201

- Replaced subsistence production - 977

- Tourism ' 1,360

- Genetic value ' 481

- Watershed protection of fisheries 3,776

- Control of flood risk ’ 1,578

- Soil fertility maintenance _ 532

Tnduced Benefits - 4,328

- Agricnltural productivity gain 05 _

- Induced forestry _ 207

- Induced cash crops 3,216 .

" Net Benefit - Project 1,084
Adjustments L o 6,462
- External trade credit | 7,246
- Uncaptured genetic value - 433
- Uncaptured watershed benefiis - 351
Net Benefit - Camercon : 7,545

Source:  Ruitenbeek (1989)




Table 7.2 Domestic and Export Effect of Timber and Environmental Restnctmns,
US Pacific Nurihwm't al

A. Short Run | | . Owl (Piblic  Owt (All
Repianning {Afl  Lands), Lands),
Base - Lands) . Replanning . Replanning
{1990) and Embargo (ALl Lands), (Al Lands)
Lawvel - and Embargo and Embargo
(Percentage Chan};a from Base Lavel)
All-ownar harvest 11.54 b/ -5 -8 - 16
'Log export volume - 29206 -12 -16 -25
Lumber shipments 7.70 bf - 2 -3 -5
Lumber export volume 1.765/ - 3 -7 I
Dlomestic lag prices cf 283 df + 30 + 52 + 135
Export log prices 450 df + 48 + &6 - + 137
Comestic lumber pricas 309 d/ + 9 .+ 14 + 31
Export lumber prid&ﬁ 336 d4f + 24 ' + 43 : +1L16
B. Lotz Run : Owl (Public Owl (Al
_ Replanning (Al  Lands), Lands),
Base Lands) _ Replanning Replanning -
{1990) - and-Embargo - {All Lands), (All Lands)
Lavel and Embargo and Embargo

(Percentage Change from Base Level)

All-owner harvest 11.54 b/ - 4 -6 ol ¥
Log export volume 2.92bf - 11 - 14 _ -23
Lumber shipmemx. T.90%b6 0 -1 -2 - 3
Lumber export volume 1.76 b/ -3 - 8 o 21
Domestic Jog prices of 2334 £ 16 + 26. + 60
Export log prices - 4504F + 27 + 37 | + 68
Domestic lumber prices 309 df + 5 ' + 8 + 17
Expoct [umber prii:;es ' 336 df + 19 + 36 + 101 |

Notes: a/ Short run: all policy changes occur in 1990 and their impacts experienced in that year;

long mun: three-year lagged impacts.

b/ Billions of board faet (Scribner for logs, lumber tally otherwise).
of Average price of number 2 softwood logs,

df US § per thousand board feet.

Source: Fiora and McGinnis (1991)
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