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EXECUTIVE SUMMARY

Recent international concern about tropical deforestation highlights the need
i examine trends in global timber markets and to investigate the potential
impacts of trade policy interventions. Simulation analysis shows that global
competitiveness determines the impact of policy alternatives. Sustainable
tropical timber management is made economically possible by higher timber
prices. Various trade, environmental and fimber supply policies will impact
regional and global wooed supplies and demands affecting timber prices. To
evaluate the potential impact of various policies on the setting for tropical
timber management, it is necessary to evalvate the impact of changing trade
flows from a number of different supply regions to consuming countries, in
effect evaluating the changing competitiveness of global trade. The
CINTRAFOR Giohal Trade Model (CGTM) for forest products was used to
construct a short-term baseline prejection and then examine the impacts of
changes from baseline conditions by (i) constraining supply, (ii) introducing
trade constraints, and (iii) reducing tariffs and trade barriers as a move toward
trade liberalization. A long-term policy scenario was also censtructed to
illustrate possible implications for sustainable management.

BASELINE CONDITIONS IN THE SHORT TERM SHOW

Shortages exist in tropical timber, not temperate hardwoods The decreasing inventory of
tropical timber is beginning to constrain harvests significantly, particularly in Malaysia.
There i1s no comparable shortage of temperate hardwoods which supply large consuming
country markets, patrticularly in the US, Europe and other non-Asian markets. Even with
ncreased sawlog production in Indonesia and Brazil, the two tropical hardwood suppliers
with a large inventory, the tropical hardwood share of all hardwoods begins to decline.
Troepical hardwood sawlog prices rise steadily reaching levels 60 to 80% above 1990 levels
by the year 2000; most of this price increase occurs in SE Asia. Prices in countries with
adequate temperate hardwood sources remain more stable,

Strong demand in tropical hardwood producing countries shifis markets away fram exports.
The expected strong economic growth in tropical timber producing countries without sirong
demand growth in other consuming countries in conjunction with the declining supply of
tropical hardwood logs produces a substantial shift away from export to domestic markets
by the tropical hardwood suppliers. Malaysia West becomes an imporier; Malaysia East
augments processing capacity and decreases log exporis to replace markets once held by
Malaysia West. Log exports trend downward and are partizlly replaced by product exports.

Jopan’'s needs are declining but they remain competitive log purchasers. Japan's high-
valued, end-use markets continue to import logs to meet their needs, forcing less competitive
consumer countries to reduce log purchases. High growth in other Asian consuming



countries is filled by increased processed imports, especially in Korea, which has lost much
of its processing campetitivensss. With verv high log prices after the vear 2004Q, Tapan
decreases log imports substantially,

Product prices are consirgined in consumer couniries, While product prices are pushed up
with rising Joo prices, the availability of other sopply sonrces 0 the mern doveloned
consuming countries, in conjunction with lower demand growth, constrains their product
price increases which in turn sgueezes the profitability for processors of tropical timber.
Plywood price increases in Japan rise bavdly af 2l Relatively small price increases are
adeguate io increase Brazil’s sawnwood exports considerably. Temperate region wood
processors benefit from increasing availability of wood and gain market share. While
tropical hardwood processors also face rising log prices, they at least gain the benefit of rapid
domestic demand growth. Other consuming country processors will be further sgueszed by
softwood and temperate hardwood substitutes, The trend in the more developed-consuming
countries is therefore for a reduction in log imports and the processing of imported logs, and
intreased product imports with more substitufion away from irepical products.

Structural changes in the Asin-Pacific Region will result in the near-term as substitutes are
not avatlable, In the Asia-Pacific markets, scarcity of temperate hardwoods as well as
softwoods will impede substitution of these sources for tropical hardwoods, One can expect
significant structural changes in these markets to oceur in the short-term as tropical hardwood
inventory and harvests decline. Log markets in the Atlantic region are very different from
those in the Asia-Pacific region. While Afirican-European tropical log markets are not well
differentiated in the model, it is still evident that the increasing availability of temperate
hardwoods, both in log and-product form, will temper log:shortages of tropical timber from
Africate Europe. Even-though Africa West log-exports has declined historically they should
have the opportunity to shift away from European markets to higher prices in Asian markeis.
However, the structural changes taking placing in Asian markets may result in the consuming
countries reducing tropical log exports to the extent that Africa West can not develop a
market advantage in the long term.

LONGER-TERM CONDITIONS SHOW SAWLOG PRICES CONTINUE AN UPWARD
TRENDY BUT AT A SLOWER RATE IF TARGETED-SUSTAINABLE-HARVEST
RATES CAN BE MAINTAINED

With the available tropical hardwood inventory in several couniries declining rapidly by
2000, either harvest levels are reduced guickly to more sustainable levels or they drop even
more abruptly just a few years later with the depletion of the inventory, The estimates used
for the commercial timber inventory for Malaysia, show that they are near depletion of that
inventory. Harvest rates, that some have spggesied are sustainable, 4 mitllion m® for
Malaysia West and 12.5 million m® for Malaysia East still result in projected sawlog price
increases of 100% by 2010 and 200% by 2020. These targeted-harvest rates may be
considered an optimistic policy scenario as they require some harvest of the non-commerciat
inventory levels in Malaysia given the nearly complete depletion of currently defined
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commercial inventory. Malaysia West prices will rise higher than other countries; as they
become a net importer, Malaysia East log production declines to as low as 6 million m? by
2005 as a consequence of low inventory and then is assumed te recover to the sustainable
target of 12.4 million m* by 2010. Indonesia remains stable at 54 million m® beyond 2010,
well above the derived 1990 harvest level of 33 million m®. Even though these harvest rates
arg likely to be judged as opiimistic, they still result in steadily rising prices with demand
outstripping supply. Increased harvests by Brazil and Indonesia are not adequate to offset
the other harvest declines and also service strong demand growth. Their inventories are
sufficiently large that the higher prices preduce increasing harvest levels in the model
simulation unless harsh harvest constraint are superimposed. Their harvest levels may not
be forever sustainable, but they are not close to depletion of the commercial inventory for
many years. :

The commodity in short supply continues to be tropical hardwood logs, not processing
capacity. European markets show no impact of shortages in contrast to SE Asia. With a
30 % reduction in supply outside of Indonesiz and Brazil, log price increases of 200% above
1990 levels are projected by 2020. Product price increases do not keep up with those cost
increases. While consumer countries are forced to accept higher prices and do chanpe their
consumption patterns with those high prices, tropical log prices are not likely to flatten out
and decline much until the results of increased investment in sustainable forest management
can support increased harvest levels. European markets show a tendency for temperate
hardwood log snbstimtion for tropical hardwoods,

Mugch of the pressure on prices derives from the strong growth in demand for the SE Asian:-.

.+ begion. Substitution by other wood products, and other non-wood materials that may not be:. -
.+ ;adequately characterized in the model, can be expected to constrain these price increases o

some extent. It should be noted thaf the purpose for using CGTM, a global trade model is.:
to allow trade flows to adjust shifts between supply regions and demand regions as conditions
change. In comparison to models such as the USFS model of North America, CGTM shows
much smaller softwood price increases in response to softwood supply curtailments, as
CGTM is able to source as much as 75% of a US supply reduction in world markets, These
CGTM simulations of tropical hardwood supply reductions show large increases in sawlog
prices in spite of access to global supply sources. Thé explanation is primarily the large
demand growth in SE Asia with few substitute supply regions short of substitution with
softwoods which is not incorporated in the simulation.

HIGHER LOG PRICES SHOULD MOTIVATE SUSTAINABLE FOREST
MANAGEMENT

The substantially higher log prices over time, even if constrained somewhat by substitutes,
should make it possible tc economically motivate more investment in sustainable forest
management. In particular, while 1t may not have been economic to manage the current
harvest in such a way as to increase the yield of the next harvest given the low prices in the
past, these price increases will greatly increase the rate of return for managing forests for
more sustainable production. While much of this benefit may take 25 or more years to
provide mature inventory and is therefore beyond the forecasting period illustrated, some
features such as greafer use of waste material and lower-valued species could occur much
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more guickly and dampen the price increases. Some increase of currently nen-commercial
timber is already assumed in the sustainable harvest targets used for the long term projections
for Malaysia.

SUPPLY CONSTRAINTS PRIMARTLY ACCEILERATE THE TINMING
OF THE IMPACT OF THE DECLINING TREND IN HARVEST

One focus of environmental policy has been to constrain supply in order to preserve tropical
forests. Others want to reduce the harvests prior to exhanstion of the inventory to smocth
the transition to sustainable harvest levels. In the short term these pressures, if
implemenied, result in a shift or constraint to supply. With suppiy constraints, sawlog prices
increase even faster and rise to somewhat higher peaks. A 10% supply reduction causes
sawlog prices te rise another 15% by 2000. For the mosi pari, since the region is
undergoing a supply reduction as the inventory is depleted, the impact of an additional supply
constraint is simply to accelerate the impact of shortages and higher prices in time, A supply
reduction would constitute a 10ss in wealth to the tropical timber supply countries to the
degree that the reduction is more than reguired to avoid harvest rates falling below
sustainable levels.

TIMBER TRADE CONSTRAINTS REDUCE THE YALUE OF TIMEBER, SLOWING
DOWN THE MOTIVATION FOR INCREASED INVESTMENT IN SUSTAINED
FOREST MANAGEMENT

Since there is a shortage in tropical -supply,-a reduction in demand-from trade constraints
might be viewed as restoring a better balance. Such a policy igneores the need for higher
prices to motivate sustained management policies. One focus of environmental movements
has been to increase the barriers against tropical timber trade to penalize non-sustainable
activities. With a 10% increase in tariffs, the CGTM simulation shows tropical hardwood
sawlog prices declining by 10-20% by 2000. The largest impact is on log exports, causing
consumer counntries to reduce their imports more quickly. Indonesian plywoed production
is also off by almost 10%. While such an impact might have negotiating value, to force the
preducing countries to change policy, as an economic policy it is counterproductive to
motivating sustainable management. The reduction in values reduces the economic retumn
to managing for sustazinable growth.

REDUCED TARIFFS AN} TRADE LIBERALIZATION INCREASE THE PRICES
FOR TROPICAL TIMBER, A WEALTH GAIN FOR THE REGION

Since higher timber prices are viewed as an increasing returh for managing forests for
sustained-growth, there has been concern that trade barriers that have been introduced largely
by consumer countries contribute to low prices and a short-term, non-sustainable management
focus. By eliminating tariffs the demand for tropical timber is increased, with increasing
returns to managing the forests. While there are both non-tariff barriers and tariff barriers,
eliminating the tariff barriers alone has a significant impact.



Reducing transfer costs by 10% as a proxy for reduced tariffs and also eliminating export
bans on logs and products in a CGTM simulation of global trade competition results in
tropical hardwood sawlog prices rising 20% by 2000. While this demand increase does
contribute to a more rapid depletion of the timber inventory, there is a substantial wealth gain
by tropical hardwood producers which can support increased investment in sustainable
management and higher-growth forests, including the potential for much less damage 1o the
forests from logging activities.

The benefits to consumer covntries are also large, with significant declines in log prices as
a conseguence of open markets. Since the commodity that is in short supply is tropical
hardwood logs and the hardwood preducing countries have no comparative advantage in
processing, they lose some of their processing to the consuming countries. The fact that the
economic and product demand growth is higher in the tropical hardwoed preducing countries
than the consuming countries shifts some of the wood flow into Malaysia West, the
producing country with the greatest shortage in supply.

OVERALL IMPLICATIONS

These preliminary model simulations snggest that markets will find it difficult to adjvst to

declining tropical timber supplies even if those countries with large inventory increase their

harvest rates to partially offset declines in other countries, With very high economic growth

in the tropical hardwood producing region it is doubly difficult to satisfy local demand

resulting in a substantial shift away from exports to more local use of the resource. Prices -

should be expected to rise faster than other wood and nen-weod substitutes. This will

increase the chances of new forms of substitution to hold down the price increases. More

- nadirectly it will cause a reduction in log flows into the developed-consuming countries and a. =
- less than offsetting increase in product imports. Even with optimistic sustainable harvest

fargets, substantial sawlog price increases are suggesbed. '

Accelerated reductions in harvests to more sustainable levels, eguivalent to a supply
consiraint would further increase price pressures, The outlook is therefore favorable that log
prices will rise enough to significantly improve the motivation for sustainable management.

Decreased trade barriers would increase the demand for sawlogs, raising prices further and
adding to that motivation. Increasing tariffs as a means of putting pressure on supply
countries t© manage forests on a more sustainable basis is counterproductive from an
economic perspective, as it decreases the economic motivation for sustainable management.



1. INTRODUCTION

As part of the ITTO Activity entitled "The Economic Linkages Between the International
Trade in Tropical Timber and the Sustainable Management of Tropical Foresis" the Center
for International Trade in Forest Products (CINTRAFOR}) at the University of Washington
was asked by the London Environmental Economics Centre {LEEC) to assess the impacts of
alternative scenarios on tropical timber supply constraints; tropical timber trade constraints:
and the global trade liberalization of trade restrictions. These policies necessitate an
evaluation of changes in trade flows from a number of different supply regions to consuming
countries; in effect, evaluating the changing competitiveness of global trade. Hence, we
have used a plobally competitive forest preducts trade model, the CINTRAFOR  Glabal
Trade Model {CGTM}, to examine the impacts of implementing these policy scenarios.

The three scenarios were selected to simulate the effects of trade policies available fo
decision makers fo promote sustainable forestry practices. The scenario on tropical timber
supply constraints simulates the potential effect of implementing sustainable forest
management regimes or other constraints on timber harvest in tropical regions. The tropical
timber trade constraints simulates the effect of additional tariff barriers being raised against
the import of "unsustainable" tropical timber products by northern consumer countries.
Finally, the global trade liberalization scenario simulates the likely effect of removing
existing barriers to frade in all timber products.

This document reports results using CGTM with recent updates of the data through 1950.
The report is organized as follows. The following section deseribes the methods employed
to analyze trade policy impacts. It provides a brief description of the CGTM, and is
followed by several sections that describe (1) the data and data limitations; and (i) methods
employed to forecast the key exogenous variables in the model. The next section then
describes the reference case output, including a description of future demand for forest
products and & description of the key tropical imber producing regions and how they are
treated in the model, The final sections describe methods to be employed to implement the
scenarios and descriptions of each scenario.

Z. METHODS EMPLOYED

The CGTM is a spatial equilibrium model of the global forest sector. It is the result of 11
years of research; five years initially at the International Institute of Applied System Analysis
(ITASA) in Vienna, Austria, and six additional years at the University of Washington. The
present model s an updated version of the CGTM developed by Cardellichio and others at
CINTRAFOR (see Cardellichio, et al. 1988, 1989). Data has been updated to 1950 with
additional minor revisions to exogenous forecasts.! In the following sections the general
modelling approach used in CGTM and the methods used to forecast the key exegenous
variables in the model are described.

' Demand forecasts for all regions and timber supply constraints--mainly in the softwood
producing regions of the public sector of the US West region—have been revised to reflect their most
likely future development,



2.1 The CINTRAFOR Global Trade Model (CGTM)

The CGTM projects production, consumpiion, prices and trade of ten forest products in 43
FEpions winek comprise ihe globe, Figure 1.1 presemis a flow chart describing the various
components of the model. Given the demand and supply for each region, bilateral trade
flows between regions, as well as transportation costs. the model solyas for an canilibriam
price, production, consumption znd trade flow. It takes the equilibrinm results for a base
year and usgs them to find equilibrium solutions for subseguent years by considering changes
in demand, production and trade levels. These changes are implemented through submodels
for timber growth, production capacity, and consumption. A detailed description of the
model is presented in Kallio et al. (1987) and Cardellichio et al. (1988, 198%).

2.2 A Short Description of the Model

CGTM utilizes the mathematical programming approach suggested by Samuelson (1952) and
incorporated by Kallio et al, (1987) in the IIASA forest sector model. A partial equilibrium
solution is found by summing consumer plus producer surplus minus transportation Costs.
Constraints working on the mode! are (i) materials balance--in each region for each
commodity, consumpiion equals production minus net trade; and (ii) production capacity—
production levels lie within the industrial capacity of each region.

Ten products are considered in the model: Coniferous and nongoniferous sawlogs; coniferous
and nonconiferous pulpwood; coniferous and nonconiferons sawnwood; ceniferous and
nonconiferous plywood; reconstituted panels; and wooed pulp. These last two products are
defined in the model as inputs te account for pulpwood and precessing residual usage.

The regional breakdown in the model is the most complete for a global forest sector model,
There are 33 final preduct demand regions around the globe. A large number of these
regions have estimated demand functions for sawnwood and plywoed. Final product detnand
is specified in constant-elasticity form using one of the following equations:

Q/I = a*pb or Q = a*pbey? (1)

where:
2 is the product consumption (million m* of product)
I is an indicator of market activity {for example, GDP or housing starts)
P is the product prices (real local currency per m® of product
a, b, 4 are estimated parameters

The product supply specification is:

P = C + a*U .5
C = (ST + HD)*R,+ MVMC - CHIPS*R, 2.2)



Figure 2.1 The CINTRAFOR Global Trade Modei
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where;
P is the product price (real value per m* of product)
C is variable preduction cost (real value per m® of product}
U is capacity utilization
a, b are estimated parameters
ST is stumpage cost (real value per m* of log)
HD is log harvest and delivery cest {real value per m’ of log)
R, is an input-cutput coefficient (m® of log used per m* of product}
MVMC is minimum variable manufacturing cost (real value per m* of product)
CHIPS is the price of wood chips (real value per m® of chips)
R, is an input-output coefficient (m® of product}
Q is product cutput (million m* of product)
K, is production capacity at the end of the previous year (million m¥® of product)

In most forest sector models the supply specification is fixed proportions: a unit of output
requires fixed proportions of inputs. That is fo say that timber is assumed to be consumed
in fixed proportions to product output.

The supply specification sets the equilibrium price, P, equal to unit cost, C, plus a margin,
where the margin is estimated to be 2 function of the slack in capacity utilization., In CGTM,
changes in production cepacity are made on the basis of historical profitability, A decision
rule is employed to handle capacity expansion and contraction: if capacity is less than
optimal, it expands; otherwise it contracts. The optimal capacity level is determined by
defining a target capacity wtilization,

In CGTM, log cost is defined as the sum of twoe components: i) the cost of stumpage, or
standing timber; and ii) the cost of harvesting the timber and delivering it to a mill, Not
all regions have both the stumpage and the harvest and delivery cost structure, The decision
on whether to model stumpage or harvest and delivery prices separately depends on their
shares of delivered log prices, the availability of data, and the success of estimation.

Stumpage supply is modeled as:
P = a(QYTp (3.1

where:
P is the stumpage price (real value per m® of wood)
{Q is the stumpage quantity (million m* of wood)
I is the growing stock volume (million i’ of wood)
a, b, are estimated parameters

Timber supply in the public sector of the US West is modelled as:
P/P, = a(Q/IN* 3.2
where:

P, is a 3-year moving avamga of past stumpage sales prices
U is uncut volume in public forests,



As expressed in the stumpage supply equation, it is assumed that changes in inventory levels
result in a one to one change in stumpage supply (i.e. the inventory ¢lasticity is equal io
one).

The timber supply dynamies include an update of the inventory term using a growth-drain
relationship:

Lyy=L+G-H {4)

where:
G is timber growth (million m* of wood)
H is timber harvest (million m* of wood)

These dynamic elements of CGTM allow model soluticns o be linked between time periods,
but do rot imply an optimal inter-temporal market equilibrium solution. The dynamic
structure in the model, although a simple procedure, captures many of the important
adjustments that would be expected In 2 more complete representation of the forest sector.

3. DATA REQUIREMENTS AND LIMITATIONS

Data are required to estimate the supply and demand equations (1) through (3). Behavioral
equations of 'demand and supply were not re-estimated, having been developed with the.-
historical period ending in 1987. In addition, since timber demand is represenied by
recovery ratios and the production of finished wood products, data are required for the
Jnputfoutput coefficients associated with sawmilling/plywood processing, pulp and
reconstituted panel manufacture. Finally, one needs information on transportation cost
measures and prices. Trade data are necessary to account for additions and subtractions to
the availible timber used in precessing finished preducts and the consumption of these
fmished products,

In accumulating the data needed to estimate the equilibrium conditions in the model, several
data problems became evident. Data problems with timber harvest occur when under/over-
reporting of harvest levels are recorded, and perhaps less seriously, when inventory measures
is poor or not available. Problems also exist with timber rade data and production data on
sawnwood and plywood.

These data problems have an impact on the equilibrium solution. Errors in the measurement
of timber production and trade affect the equilibrium production, consumption, trade and
prices of both the timber and finished products. Measurement errors in inventory have an
effect on future levels of production. Trade data problems also have been identified during
the process of calibrating the model solution to 1990, Net trade affects the available timber
supply for a region. Hence, measurement errors In net trade, either in imports or exports,
also affect the model solution for the production, consumption, trade and prices for the
period. Errors in the measurement of the production of the finished products have similar
consequences. In constructing the data sets for the model, we have developed a data
checking procedure to identify where data reporting inconsistencies occurred.



As an example of the data checking procedure, consider the following example. Define
apparent consumption as the sum of timber harvests and net trade of timber producis. For
Japan harvest of nonconiferous Sawlngs in 1990 was repnrtf:d as 2,063 million m?® (FAQ,

12931y, Imporis of hardwood sawiogs weie 120 mullivn m® as reporied by imipott daia.
Apparent consumption, therefore,is 14.563 million m®,

Actual consumption of coniferous logs is calculated by multiplying the production of
hardwood sawnwood and plywocd by thelr respective recovery ratoes, In the case of Japan,
recovery of sawnwood from nonconiferous logs was 70%; for plywood it was 65%.
Production of nonconiferous sawnwood was estimated to be 3.361 million m?® and 6.738
million m? for plywood. Actual consumption of logs is estimated at 15.196 million m?2.
There is a difference of 0.633 million m3.

Since supplementzl information on the Japanese data is available through various sources, it
is possible to check these data inconsistencies. In this manner, where the data exists, we
have proceeded to check it for consistencies in reporting timber production and net trade of
timber praducts.

In practice, there are a number of inconsistencies in the real historical data that rust be
resolved to avoid inconsistencies in the projections. Reconciling these inconsistencies in
favor of one historical data series versus another is nof always pessible or practical given
limited time. It is frequently less damaging to allow the inconsistency to remain and
undersiand the implications in the projections. Otherwise we may be increasing the
inaccuracy of the projections by making arbitrary adjustments in the data. Most
inconsistencies will impact the balance of supply and demand and therefore impact prices,
resulting in a potential step. shift between historical data and projected data. We always show
the last siorical data peint as an overlap with the first projection point 1o demonstrate such
differences.

To make the price series transfer smoothly from the histerical peried to the projection period,
it ts custnmary in many models to add a constant so that ne step shift between history and
the projection is observed. That is, the rate of change of prices is Jinked to the hisforical
series, either 1o the last historical data point or some average of the last several data points
or altematively, an autocotrelation adjustment is provided to smooth out the transition. Both
of these procedures mask the reality of data inconsistencies and calibration problems.

We have nat attempted to correct the historical data for inconsistencies except where there
was at least strong evidence te support the adjustment. Any adjustment to the historical data
can appear to an analyst familiar with that data to be an inconsistency in the model,
Similarly, not making an adfustment will make the projected price series show a shift
between the historical peried and the projection that would appear to be a model
inconsistency instead of a data problem,

One may choose o disregard a step shift in prices by concentrating on the rate of change in
prajected prices. Whether or not any step shift in prices beyond the rate of change should
be considered may depend upen the nature of the inconsistencies in the historical data. The
same ¢an be said for historical versus projected volumes, All data used in this analyis are
presented in separate statistical appendices, which are available on request from LEEC.
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4. FORECAST OF KEY EXOGENOUS YVARTABLES
4.1 Timber Harvest Levels

Two large tropical timber producers Brazil and West Africa are modeled exogenously.
These two regions are treated differently in the model. Brazil, with its vast inventory of
timber, is able to expand its marginal frontier unconstrained i.e. , there is no constraint
placed on harvesting timber in Brazil. Brazil does not become the major producer of logs
for the globe however, because log demand is constrained to its domestic needs, i.e. , the
log trade is not a significant economic activity. The ability for Brazil fo provide sawnwood
exports to other markets allows it to expand its domestic production—constrained by
profitability, rather than its supply of logs. Brazil does increase sawnwood exports as other
suppliers are constrained.

West Africa, on the other hand, with significant log trade has production projections of
timber harvest levels, These projections were made based on historical produoction trends
while reflecting expected increases from plantations after 2000. The lack of structural detail
for these regions limnits the information that can be gained about their future behavior under
the various policy scenarios. One could test the sensitivity of the assumptions or aftempt to
more fully structure these regions in the medel. Either approach requires extensive efifort
and time beyond the scope of this study.

4.2 | Exogenous Forecasts of Product Demands

Consumption of sawnwood and plywood products for exogenous regions are also reporied-
in Appendix II. Ferecasts for the exopgenous regions are provided in Appendix IIT..
Consumption of sawnwood products were forecast using GDP per capita estimates and
measures of ingome elasticities. Plywood consumption for these regions were determined
by noting the trend in plywoocd to total wood-based panel consumption (which also includes
reconstituted panels) and forecasting the total weod-based panel consumption, again based
on GDP per capita and income elasticities.

4.3 Demand Shift Forecasts

Demand shifts for those regions with endogenous demand functions were projected using
forecasts of end-use indicators. For the Southeast Asian regions, the more important end-use
mdicators were (GDP per capita, housing starts, and construction activities. These demand
shift forecasts were implemented for the following countries as follows:;

For Malaysia, Indonesia and the Philippines, the demand forecasts were based on GDP per
capita growth and an income elasticity measure. Forecast of GDP per capita are presented
in the following table. Aun income elasticity measure of 2,50 was used to reflect the changes
in demand associated with per capita income growth.

i1



Table 4.1: GDP per capita forecasts for Malaysia, Indonesia and the Philippines
(in percent per year)

Period Mialaysia Indonesia Philippines
1990-1954 3.63 3.63 3.00
1995-1999 4.13 4.13 3.51

2000-2005 5.05 3.05 4.41

Demand growth in hardwood products is projected to double for Malaysia East, Malaysia
West, and Indenesia and 65% for the Philippines for nonconiferous sawnwooed by 2000,
Plywood consumption is also expected to double in Indonesia by 2000, Hardwood sawnwood
consumption is expected to increase by 10% in Europe West by 2000.

For Japan, Korea, Taiwan-Hong Kong and West Europe, end-use indicators were total floor
area for housing starts (HS5A), total floor area for all construction starts (BSA), and real
value of furniture production (FRN). Table 4.2 gives the region, the end-use indicator by
product and the assurned elasticity for these regions. Demand growth for Europe West was
estimated using a GDP per capita forecast of 1.99 for the forecast peried and an elasticity
meagure of G.63.

A list of the most notable demand growth assumptions might include: (1) demand for wooden
homes i Japan stops declining although at the lower levels experienced over the last several
years, Wooden homes have lost market share, an.important loss in demand for a major
consumer, piven a stable housing outlook: {ii) demand growth in the tropical hardwood
producing countries is very strong, especially for SE Asia with substantial-growth in Africa.
(i) with litfle population growth, demand in Europe is weak. Collectively these provide a
shift in demand away from the historically strong economically developed-consuming
countries to the developing-producing countries.

Table 4.2:  End-use indicators for demand and elasticities for Japan, Korea and
Taiwan-Hong Kong and West Europe

Region Product Indicator Elasticity
Japan nonconiferons sawnwood HSA 1.00
Japan nonconiferous plywood BSA 1.00
Korea nonconiferous sawnwood BSA 1.0
Korea fonconiferous plywood BSA 1.0
Taiwan-HK nenconiferous sawnwood FRN 1.00
Taiwan-HK nonconifercus plywood BSA 1.00
West Europe nonconiferous sawnwood GDP 0.63
West Europe™® nonconiferous plywood | GDP 0.63

* Demand forecast for West Europe for nonconiferous plywood is exegenous.
Projected consumption levels were determined based on GDP growth and the income
elasticity measure of 0.63.

12



3. BASE CASE REFERENCE YOR THE SHORT TERM (TO THE YEAR 2000)

The short term here is defined as the ten-year period from the first projection year of 1990
to the year 2000. For periods so short, assumptions on inventory growth can be assumed
to be relatively independent of price performance, i.e, , there will be little feedback between
prices and the conseguences of forest management. Since the mode! does not directly
incorporate feedback between sawlog prices and the growth of inventory, the analysis of
short term projections has been separated from longer term projections where such feedback
as well as other assumptions become more difficult.  Another reason for separating the
discussion on long term projections is that the declining inveniory of commercial timber in
several producing countries becomes acute beyend the year 2000 requiring additional policy
and technological assumptions regarding sustainable harvest rates. Shori-term projections of
the behavior of the hardwood forest products markets for key regions have been developed.
The following subsections discuss these projections.

5.1 Timber Producers in the Scutheast Asia Region are an Important Source of Raw
Materials

Hardwood sawlog producton for the regions of Malaysia East (MAE, includes Sarawak and
Sabah), Malaysia West (MAW, includes Peninsular Malaysia), Indonesia (IDN) and the
Philippines (PHL} are depicted in Figure 5.1. With the exception of Indonesia, the model
predicts the historical harvest levels well.? For Indonesia, forecast harvests for 1990 {the
first projection period) are nearly 23% greater than the historical level of 27 million m2.
“This is largely a data problem which will be discussed in more detail. Both Indonesia and-
‘Malaysia East show an increase in harvest levels in the short term; with harvest levels
declining in the latter part of the decade for Malaysia East. Harvest levels for Malaysia West
decline during the short term. The Philippines maintains a harvest level of about two million
m? per-year. By 2000, these regions provide over 40% of the tropical hardwaood harvest (see
Table 5.1). India’s production, while significant, serves domestic markets only

? Preliminary analysis of the data revealed severa! discrepancies in hardwood production, trade
and consumption data. See the section on Data and Data Limitations for a discussion of these
problems. For Indonesia, one can estimate the harvest levels by converting sawnwood and plywood
production into sawlog requirements. Sawnwooed and plywood production are estimated at 9.000 and
9.306 mmcm in 1990. Recovery ratios for sawnwood and plywood are 50 and 48 percent
respectively. Sawlog consumption is equal to sawlog production since net trade is very small (about
0.2 mmem of log exports): 37.356 mmem. Reported harvest levels are 27.000 mmcm (FAD, 1991).
This step increase between the historical data and forecast is evident in Figore 5.1,

13
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Table 5,1; Harvest projections for the year 2000 by major tropical hardwood
producing regions (million m?)

Malaysia East ' 22.0
Malaysia West 8.3
Indonesia * 36.6
Philippines 2.2
Papua New Guinea 2.6
Indochina : 6.1
India 41.1
Africa West 15.0
Brazil 23.1

¥ unadjusted harvest level

Since we have some confidence in the log-to-product recovery ratios used to compute the
hardwood sawlog production projection for Indonesia, the projected harvest volumes should
be more reliable than histery. We have not chosen to scale the historical data up to be
cansistent with the projection as the historical data is the international published series. Such
a step increase is evident in Figure 5.1.

The harvest projection trends reflect a growing scarcity of timber in each region. Indonesia,
with a growing stock of nearly 3 billion m?® of commercial timber, reduces its inventory by
375 million m? in the short term, a 13% reduction. Given the large timber stock, Indonesia
may be expected to maintain its harvesting trend into the future. Malaysia East, with a stock
of commercial timber estimated at 326 million m?® reduces its inventory by 40% during the
first half of the decade—a period of somewhaf expanding harvests—and 67% during the
remaining half of the decade, when timber harvest rates decline. Inventory in Malaysia East
drops to 65 million m® by 2000, approximately 17% of the 1990 growing stock level.
Continued harvests at historical levels will quickly eliminate any available inventory.
Reduced timber inventories in Malaysia West foree timber harvest levels to decline in the
short term. An estimated 116 million m? of hardwood growing stock is reduced by three-
quarters by 2000.

The projections provide a reasonably consistent view of the regions’ potential for the short-
term. Planning authorities may choose to reduce the harvest to sustainable levels more
quickly, or to maintain a high harvest lgvel in the short - term. This last option, however,
will cause an abrupt fall in harvest as the inventory declines more quickly. Substantial
changes in prices could induce structural changes that might alter harvesting techniques and
the amount of volume removed per hectare, thereby increasing the volume removed in
comparison to the historical experience, which would result in some downward pressure on
prices. Such a structural change is not characterized directly in the model but could be
juxtaposed based on technological considerations,

Harvest levels in Brazil are unconstrained by a large inventory and increase 21 % over the

decade. Harvest levels in Africa West were assumed to remain at historical levels, rising in
trend after 2000 (an exogenous assumption, not 2 model driven supply response).
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5.2  Timber Consumption it the Southeast Asia Region Depends on Trade

Trade of hardwood sawlegs in the region and across the globe is heavily restricied by trade
parriers. There are log export bans in place in Indonesia, the Philippines, RMalaysia West
and several African countries. The effect of these bans is to increase the consnmption of
logs in those domestic markets. In Southeast Asia. only Malayxiz Eaet nrovidos g gipnificant
atount of hardwood logs to the international market, choosing not to impose any log trade
barrier. The share of East Malaysian timber in international markets is displayed in Figure
5.2. Figure 5.2 also illustrates the amount of log £xports eriginating from Malaysia East and
the total export of hardwood togs (both temperate and tropical) in the world. There is a
decline in the level and share of the hardwood log expert market for Malaysia East. Log
exports decline from 20,8 million m? in 199¢ to 15.1 million m? in 2000. Export logs from
Malaysia East decline due to decreasing timber inventories and increased domestic sawnwood
production. The world demand for sawlogs remains strong with world bardwood production
growing 10% by 2000, In contrast, log exporls decline by 4%,

Timber consumption in major Southeast Asian consuming markets relies heavily on log
imports from Malaysia East. Figure 5.3 illustrates the trend in Jog imports for Japan (JPN),
Korea (KOR}, China (CHN) and Taiwan-Hong Kong (THK). Log imperts for these regions
show a declining trend with the exception of Taiwan-Hong Keng, which shows a constant
Ievel of nnports. Without a suitable substitute source of hardwood logs, these regions are
forced to consume fewer logs in their sawmilling and plywood manufacturing processes,

Figure 5.4 illustrates hardwood sawlog consumption for the major regions in the area.
Hardwood log consumption declines in Japan and Korea, while consumption levels are
maintained in Taiwan-Hong Kong and consumption increases in China. Higher domestic
production to meet demand requires China to increase its consumption of hardwood logs and
sustain imports,

Hardwood suppliers outside of Southeast Asia inclode Brazil and Africa West. Bruzil’s
preduction increase is channelled to sawnwood exports, since their log export levels have
been small. Africa West’s declining trend in exports results from weak demand and
declining prices in Europe. In addition US temperate hardwoaod suppliers are competitive
in European markets, Given the shortage in Asian markets the assumed downward trend in
their log experis might be reversed by a shift away from European markets to Asian
markets. Since Africa West production is an input, a detailed analysis of distribution costs
would be required to determine their export potential to SE Asia.

Given the greater scarcity of tropical hardweod logs in the consuming markets of Japan,
Korea, and China, and the limited number of potential suppliers, the possibility exists for
greater substitution of softwoods for hardwoods, especially in the large Japanese plywood
market, which might allow a more rapid decline in Japan's hardwood sawlog imports. While
some might argue that this shift should be defined as a certainty and part of a BASE CASE,
others have pointed out that the curiailments of softwood harvest already underway in the US
Pacific Nosthwest and future declines expected in Canada are so large that they could easily
counteract much of the potential substitution of softwood for hardwood plywood.
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5.3 Temperate Hardwood Sources Reduce the Impact of Tropical Hardwood
Producing Countries Marketing in Europe

alike e Souibeasi Astan reglon, log markers for ropical africa and thelr connections to
Eurcpe are not well differentiated in the model. It is difficult to distinguish the temperate
and tropical log uses directly without knowledge of bilateral trade flows, Fuen with socece
to such information, it would be hard to estimate the amount of temperate-tropical log
substitution that would take place. Such a detailed analysis of substitution is beyond the
scape of this gtudy. Temperate-tropical substitution is sssumed by the model where both
sources €xist. With the jower demand growth in Europe and the US, and the increasing
inventory in temperate forests, there is no scarcity of hardwoods in these countrics. While
countries like Africa West might be expected to shift their exports to Asian consumers, their
assuined preduction levels eventually fall short of local demands. Brazil, however, does
increase its exports in sawnwood,

5.4  Hardwood Sawlog Prices Increase as Log Scartity Grows

Log price behavior plays a critical role in sustainable forest management. All other things
being constant, rising log prices imply increasing returns to stumpage, which should allow
for higher levels of forest management investments, Figures 5.5-5.7 depict log price
behavior in the major producing countries of Southeast Asia. The full world (temperate and
tropical) weighted average price for all hardwood sawlogs is shown as FWA. The log
shortage and rising prices being experienced in tropical hardwood countries s not shared by
temperate hardwoods which as 2 consequence, show a much slower rate of price increase.
The weighted average price for hardwoods in temperate regions is lower and not increasing
compared to the increasing trend of tropical log prices in 8.E, Asia.?

Growth rates of log price vary from 3.22% per vear for the first half of the decade for
Indonesia to 10.32% for the second half of the decade for Malaysia West. These projections
imply a steady increase in the log price, and hence returns to stumpage. Table 5.2 reports
the rate of price increase for several producing and consuming regions. Log price increasas
are greatest in Malaysia West, where severe log shortages occur. A portion of the price
increase for Indonesia in Figure 5.5 can be related to the data discrepancies on volume that
were described earlier, These show up as a substantial price increase from 1990 historical
to 1950 projected. The price rate of change Table 5.2 excludes this discrepancy. Since there
is probably not a comparable error in the historical price data, one could apply the rate of
change projection for prices to the last 1990 price data peint for an alternative price
projection at least partially adjusting for the data discrepancies. These price projections have
been provided as Figures 5.8 to 5.10, "Adjusted ... price projections.”

* As a comsequence, there is an increase in substitutes in Buropean markets where temperate
hardwoods are more readily available,
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Table 5.2:  Rate of hardwood log price growth for selected regions (in percent)

Region 1991-1995 1996-2000
Europe West -6.60 0
Japan -0.15 D.25
Korea _ 3.86 6.57
Chinga 4,64 7.59
Taiwan-Hong Kong 0.74 7.04
Malaysia East 4,91 7.93
Malaysia West 6.28 10.32
Indonesia 3.22 4.81
Philippines 0.09 3.42
Africa West .73 0

The extreme price increase for Malaysian West derives from rapidly rising demand for logs
in international markets related to its rapidly declining inventory. Aliemative trade channels
might be developed to diffuse such a large price increase, such as log or product imports
from countries other than Malaysia East. However, effective trade restrictions in place for
Indonesia have reduced substantially the available quantifies of logs on the international
market. The model depicts the Malaysian West market as almost closed, with rapidly
declining supply. In reality, prices will not rise as rapidly as projected, consequent to the
need to make structural changes that open up the channels of trade.

Log prices in consumer countries increase in those Asian countries especially dependent upon
tropical hardwoods., Much lower price increases occur in Europe with rising inventories of
temperate hardwood substitutes. As a consequence there would be little upward pressure on
tropical hardwood log prices from Africa West (AFW). '

China sawlog prices increase in respense to their steady growth in demand and sawlog
consumption. Taiwan-Hong Kong’s semewhat higher-priced and probably higher-quality logs
also move up rapidly in price with neatly flat consumption. Japan’s sawlog prices remain
flat with declining consumption. Korean prices rise somewhat more than in Japan with
smaller declines in consumption. Since all prices are reported in US dollars, the cross-
country price differences include the impacts of potential currency biases as well as quality
differences and distribution channel differences.

These price increases have an implication for sustainable forest management investments.
First, if harvest and delivery cost increases are comparable to the historieal period and rise
more slowly than leg prices return to stumpage should also increase. With constant real
harvest and delivery costs, stumpage prices would grow with log prices. Thus, there is an
oppertunity te inerease the rent capture from higher log prices through the application of
higher royalty fees, or change the contractual arrangements to pay for more expensive
logging in order to support sustainable forest management production agresments.
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5.5 Production of Finished Products
5.5.1 Plywood

Production of hardwood sawmwood and plywood occurs in both the timber producing
countries—such as Indonesia--and maior timber consumers, such as Koren and Tapan,
Indonesia has been able to substitute exports of plywood for its earlier export logs. Indonesia
now surpasses the production levels of Japan as the major producer of hardwood plywood.
Figure 3.11 illustrates hardwoed plyweod production forecast for Indonesia, Japan and Korea
under the BASE CASE. Hardwood plywoed production levels remain relatively constant
throughout the short term, with Korea showing a decline in production.

With no domestic source of weod, declining competitiveness from increases in labor costs,
and a sirong currency, Korea is faced with a more severe erosion in processing
competiivensss and a greater dependence upon product Impons. Figure 5.13 shows their
rapid shift from plywood surplus to shortage made up by imports. Through Iog export bans,
Indonesia has become the major exporter of hardwood plywood. Figure 5.12 demonstrates
no discernable change in the level of plywood exports for the shortterm forecast. This
figure also illustrates the nature of frade data inconsistency problems. Total world exports
for plywood in 1990 are reported as 14.2 million m?® whereas importers report a total of 20,4
million m? in 1990,

The forecast for growth in the demand for plywood in Japan indicates a drop in plywood
consumption. Demand declines by 13% by 1993 and remains constant to 2000 in Japan.
With a sufficient supply of tropical logs, mainly from Malaysia Fast, Japan reduces its-
imports of plywood to zero in the short term as domestic production is able to fill demand,

Prajections of increaged construction activity in Korea, on the other hand, show the demand
for hardwood plywoed increasing by 50% by 2000. Since there is no growth in log imports
into Korea, a projected increase in the consumption of hardwood plywood is met by
increased levels of imports. These trends in hardwood plywood imports are illustrated in
Figuzre 5.13. Import levels of Taiwan-Hong Kong and China are also illustrated but do not
show a comparable increase. Korea is shown as the major importer of finished product as
a conseguence of its declining competitiveness in processing. Taiwan-Hong Kong maintains
its level of log imports and does not need to increase plywooed imports. Demand growth in
China supports some increase in plywood imports as well as active log imports.

There are problems with the historical price series for plywood, which was derived from
export value and volume data. We have not atfempted to resolve the diserepancy but do
believe the price changes in the projection peried are still reflective of changing supply and
demand conditions.

Price behavior for the plywood markets is illustrated in Figures 5.14-5.16. With the
exception of Malaysia West, there is only 2 modest gain in the price for plywood in the
various markets. The rapid fise of piywood prices in Malaysia West oceurs because demand
growth is much greater than supply; hence there is no way for Malaysia West to substitute
supply from other regions for its domestically produced plywood. Allowing imports would
reduce the Malaysian plyweod price increase and constrain sawlog price increases as well.
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It should be neted that imports to Malaysia West are zero under the BASE CASE, The rate
of changes in prices is Listed in Tabie 5.3.

The fact that plywoed prices are not rising rapidly and production levels are flat suggests that
the sawlog price increases are largely driven by declining supply, Plywood mill margins are
therefore under greai pressure with a shift in profits from the processing stage to timber
production in the forest.

Table 5.3: Rate of hardwood plywood price growth for selected regions
(in percent per year)

Region 1991-1995 1996-2000
Europe West 0.41 2.43
Japan 0.14 0.40
Korea (.44 2.64
China 0.48 2.83
Taiwan-Hong Kong 0.24 1.49
Malaysia East 0.44 3.72
Malaysia West 4,50 7.70
Indonesia 0.57 3.32
Philippines 0.50 2.85

5.5.2 Sawnwood

Sawnwood markets behave differently than the plywood markets. First, domestic sawnwood
production in Indonesia and the Philippines is primarily used to ineet domestic demand.
Only Malaysia West and Malaysia East export any significant amount of sawnwood; exports
of sawnwood from Indonesia have dropped significantly by 1990 due to the imposition of an
export tax in 1989, Second, Malaysia West has been the primary exporter of sawnwood in
the past, through the imposition of a log export ban, Nevertheless, with decreasing timber
harvest levels and increasing domestic demand for sawnwood, Malaysia West steadily
reduces its exports of sawnwood from 4.2 millien m? in 1990 to only 0.1 million m? by
2000. Malaysia East, with sufficient log supplies, increases its exports of sawnwood to
capture the marketi previously held by Malaysia West. In total, however, exports drop from
6.0 million m? in 1990 to 4.2 million m3. These trends are illustrated in Figures 5.17 and
5.18 for hardwood sawnwood production and consumption. Brazil provides 1.6 million m?
of incrgased exports by 2000 making vp for a portion of the Asian deficit. '

Japanese import levels of sawnwood, however, are maintained in the short term, Imports
are maintained at about 3.5 million m3. Imports by Korea, China and Taiwan-Hong Kong
decline as a consequence of reduced availability, These trends for the short term are
ilfustrated in Figure 5.19,

Price projections for sawnwood increase steadily in Malaysia East and Indonesta. As in the
plywood market, sawnwood prices in Malaysia West increase at a very rapid rate, These
price projections for the three regions are shown in Figure 5.21. Similar trends in the price
projections for the Japanese, Korean and European markets are illustrated in Figure 5.20.
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Finally, rates of price growth are provided in Table 5.4, It takes little price growth in Brazil
to support increased exports. Africa West price growth is largely dictated by stable
Eurcpean markets.

Table 5.4:  Rate of hardwood sawnwood price growth for selected regions

{in percent}
Region 1991-1995 1996-2000
Europe West 2.53 .74
Japan 0.38 0.32
Korea 1.55 1.61
China 3.60 3.60
Taiwan-Hong Kong 3.45 3.56
Malaysia East 3.49 0.99
Malaysia West 3.23 2.05
Indonesia 4.41 2.62
Philippines 391 7.38
Africa West 3.06 (.88
Brazil 1,20 (.01

The higher price structure of Japanese sawnwood allows Japan to maintain its volume of
imports at the expense of other countries. In reality, if they do not accept a broader range
in quality their share of imports may not increase as rapidly, since the lower -quality wood
might continue to flow to other countries. The mode! does not distingnish these quality
differences directly.
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5.6 Summary of BASE CASE:
Shortages exist in tropical timber, not temperate hardwoods.

The decreasing inventory of tropical fimber with declining harvests in Malaysia, Indonesia
and the Philippines dominates the projection period to the vear 2000, There ara not
sufficient alternative sources of tropical timber to offsct these declines, Africa West's
declining trend in log exports was assumed to continue even though the shortages projected
in Asian markets would suggest that they could reduce exports to Euwrope and increase
exports to Asian consumers. There is no shortage of temperafe hardwoods, allowing the
substitufion of temperate hardwoeods for tropical hardwoods, pca.rtlcularly in the US, Burcpe
and other non-Agian markets.

Strong demand in tropical hardwood pmﬂucmg countries shifts markets nway from
exports.

With a strong growth in domestic demand in the tropical hardwood supply countries, and
without 2 strong growth in demand in the other consuming countries, there is a substantial
shifi from exports to domestic consumption of tropical sawnwood and declines in log exports.
The supply reductions are greatest in Malaysia West resulting in Malaysia East lumber
production increasing as their log exports decline in order to help fill markets once held by
Malaysia West.

Japan’s needs are declining but they remain competitive log purchasers.

The highest-valued end-use markets in Japan continue to import even as demand declines.
Improving domestic supply and continued losses in the share of wooden housing reduces the
Japanese need for products. Japan’s ability to sustain its imports drives down Korea’s and
China's imports, piven the limited excess supply. Korea’s high growth in demand can only
be made up by increasing their product imports such as plywood. [If Japan's strong
preference for quality does not decline somewhat, they might not purchase most of the
available logs, leaving somewhat more for Korea, Taiwan and China,

Southeast Asian sawnwood exports alse decline,

Brazil increases sawnwood exports to offset a portion of the shortage experienced by Asian
producers.

Plywood prices ave constrained in consumer countries.

Plywood prices only increase substantially late in the decade after timber prices have risen
considerably. Without strong overseas demand for plywood the squeeze will be on mills for
profits as their prefits are shifted back to the timber resource, the rescurce in shortest supply,
This of course i5 not so in temperate forests where supply is more plentiful, hence temperate

processing will grow while the economic signals for tropical production will favor the
tropical forest plantation rather than processors,
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Malaysia West suppiy limitations are most severe, reqniring new channels for imports.

‘The shortage of supply in Malaysia West is 50 severe that their prices tend to rise much
faster than other regicns. New import channels are likely to be developed that would prevent
the full price lift for West Malaysian logs. The BASE CASE does not assume substitute
sources beyond the immediate hardwood producing region, East Malaysia. Indonesia
maintains and even increases harvest levels and production for part of the pericd but barely
keeps up with domestic needs.

International data problems remain significant,

Several significant data problems are apparent. Indonesia’s historical harvest appears to be
understated given the usua! assumption that the production of produets data is more reliable
and the analysis of recovery data is reasonably accurate. The step shift increase in volume
from the historical reported data period to the computed demand for logs in the projection
periad is therefor unlikely as is the step increase in prices that corresponds with that velume
increase. But these data problems are probably not seriously affecting the projected rate of
change in prices.

Higher timber values will support more sustainable forest management,

Overall there is a much improved outlook for tropical timber prices. These higher values
for timber should go a long way toward motivating more investments in the sustained
management of timber, which in the longer term could support increases in supply. While
there is the risk of substitution of softwoods, yield increases from technological advances and
other new sources not included mn the model to provide enough supply to dampen the
projected price increases, these structural changes would likely oceur as a response to rising
prices rather than to prevent rising prices,

6. LONG-TERM POLICY PROJECTIONS: HARVESTS DECLINE TO
SUSTAINABLE LLEVELS

The objective of including long-term forecasts is to observe how resource markets behave
given a demand outlook and a deteriorating supply outlook, Of particular interest are the
shifts in harvest levels and subsequent effects on available inventory for the tropical timber
producer. The Southeast Asian tropical timber producers are likely to experience large
structural changes within the next two decades. These will have direct impacts on forest
products markets. This scenario provides some insight into how these changes might
develop, driven by the changing resource availability.

Projecting both a demand future for the globe and resource outlook is & risky task, however,
Any model outcome will be quite sensitive to the future cutlook in demand, excess
production of other regions, and inventory growth. We have made no direct attempi fo
adjust inventory levels for possible feedbacks from more intensive management in sustainable
production. However, as the available commercial inventory has approactied deplstion, we
have modified the harvest levels fo reflect targets that have been described as potentialiy
sustainable. Given the low level of commercial inventory remaining in several countries at
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that point in time, one can infer that some of the targeted-harvest would have to derive from
either what is coasidered the currently non commercial inventory or other technology
improvemnents.

At the demand end, it is also difficult to project substitution effects directly. With these

csptions in mind to congain the framework of what Information exn be oained foom long

term projections, the assumptions for demand and resource development are described first,
fotlowed by a brief analysis of the scenaric results.

6.1 Key Exogenous Forecasts
6.1.1 Demand

Demand forecasts are preatty simplified for the period 2[)(][1—204& by observing GDP per
capita growth and projecting product consumption.

6.1.2 Resource Development

As described in the BASE CASE, the inventory of commercial timber in Malaysia is
approaching the zero level given harvest rates that are based on histeric supply response
behavior. The inventory level for commercial timber used in the BASE CASE is almost 1/2
of the total inventory estimated in these countries. Sperifically it was noted that estimates
of the commercial inventory being used in the World Bank study (Tropical Deforestation in
Asia and the Market for Wood) were only 1/2 of the inventory data that had been developed
in the research phase of the development of the model. Hence, the inventory was redefined
to be a commercial inventory for the BASE CASE projection. Depletion of the commercial
inventory does not imply depletion of all wood in the forest. But since the non-commereial
inventory is largely left behind after barvesting of the commercial inventory, depletion of the
cominercial inventory appeared to be the more consistent modeling approach,

As the commercial inventory becomes depleted a problem develops. 'Will the harvest decline
to levels no greater than the estimated growth per acre, or will 2 portion of the non-
¢commercial inventory become commercial? And at some point will more sustainable
management techniques and technology contribute some increase to the sustainable harvest
rate?

While there may not be adequate data to develop a highly reliable basis for projections, some
insights on the transition from harvesting the remaining commescial inventory to potential
sustinable harvest targets can be gained. If the inventory is simply depleted and the harvest
levels decline to near zero, the medel behavior would produce results much like those
observed for Malaysia West in the BASE CASE as it approaches very low inventory with
harvest rates declining rapidly. Prices rise dramatically as supply falls short of even
domestic demand and prices rise to keep the production out of the export markets. Since
there will be structural changes in the markets given such extreme shortages, this long erm
projection assumes a conversion to lower harvest levels that have been suggested by others
as potential targets for sustainable harvests. The sustainable harvest levels are phased in
between the vear 2000 and 2005,
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Given the continued increase in the harvest levels of Malaysia and Indonesia, what is the
impact of imposing sustainable levels of harvests in these two regions? Recent efforts by
International Tropical Timber Organisation to implement sustainable timber harvest levels
for Malaysia and Indonesia have yielded estimates of sustainable log productions, Log
production levels for Malaysia West are expected to decline from 11.0 million m3 to 4.7
million m?* per year by 2000. Log production levels declineg from 27.6 million m? 10 12.4
million m?* by 2000 in Malaysia East. Indonesian sustainable log production has been
suggested to be around 25 million m3, down from an estimated 30.5 million m? in 1990,
This long term projection assumes these sustained harvest levels are implemented for
Malaysia between 2005 and 2010, Harvest levels prior to that time are driven by the
available inventory. Malaysia falls below the sustainable harvest leveis, implying some
degree of over-cutting. The sustainable harvest level also exceeds estimates of forest growth
suggesting some of what has been defined as non-commercial inveniory is being harvested,
Since the suggested sustainable target for Indonesia implied a harvest of only 1% of the
commercial mventory per year it did not seem apprepriate to force a large reduction in the
harvest rate for Indonesia. Instead it was prevented from further increases in harvest levels
after 2010 even if prices increase, This projection therefore primarily demonstrates the
impact of declining harvest levels in Malaysia East and West until 2005 when sustainable
levels are phased in reaching the target levels of 4 million m® for Malaysia West and 12.5
million m?® for Malaysia East by 2010.

6.2 Long Term Outlook Issues
6.2.1 Sawlog prices continue an upward trend

Figure 6.1 illustrates the sawlog price projections for tropical hardwood suppliers beyond the: -
year 2000. The shortage of wood in Malaysia West becomes virtually complete by 2005..
The price increases are essentially unlimited although with very low volume, but are capped
in the simulation as harvest is increased to the targeted sustainable harvest ievels after 2005.
This issue was already identified in the short term outlook. Alternative import chanmels wiil
no doubt be developed to relieve the Malaysia West shortage including non-wood substitutes.

Of greater importance is the continved upward trend in sawlog prices in all regions, which
will provide even greater support for sustainable forest management. Malaysia East log
prices move up more rapidly by the year 2000 as their production drops with depletion of
the timber inventory. By 2005 prices are 320 per m? above the world price and the
Indonesia price. By 2010 their production has increased to sustainable levels, which are
above the low point; thus, price increases slow down and fall below the increases shown for
indonesia, By 2020 the Indonesia price is about $50 per m3 above the world price and the
Malaysia East price. The slowdown in price increases after 2005 resuits from the harvest
to the targeted sustainable levels that are higher than the low harvest point just prior, If the
harvest transition was Jess abrupt, without a dip, the price 1ift prior to 2005 would have been
muted. If the sustainable harvest level has been overestimated, prices would be expected to
continue to increase with lower harvest rates.
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The higher prices begin 1o change the usage of wood in other countries. With declining
wood demand in Japan, for example, the higher prices by 2005 cause imports of logs to
decline. Figure 6.2 shows this decline in Japan's log imports as prices peak, Figore 6.3
shows consumer countries’ log prices peaking as imports start to decline,

€.2.2 Plywood prices in producer countries rise slightly faster than world prices

International plywood prices do not rise as rapidly as do the prices in tropical producer
countries with weaker demand and alternative supply sources. Tropical producer prices are
therefore pushed up by log prices, squeezing plywood processor margins. The Malaysia
West wood scarcity shows up again as an out of control price spiral in order to keep all
volume for domestic consumption. The impact is capped by 2005 with the introduction of
sustainable harvest levels as described above, These price trends are illustrated in Figure 6.4,

The decline in plywecod price trends in other regions after 2005 is largely the result of
shifting to sustainable harvest levels, reversing the declines in harvest.

6.2.3 Sawnwood prices rise more slowly than log prices unless domestic demand
exceeds eapacity

While the data problems with Indonesia supply and sawnwood prices are severe, the trends
in sawnwood prices are evident, Malaysia West sawnwood prices spiral out of control for
the same reasons described above for plywood. Without an alternative supply, prices attempt
10 keep the declining supply for domestic consumption.

Malaysia East, with a surplus in wood above domestic needs, shows a continuing upward
price trend in sawnwood but slower than world markets and more importantly, slower than
fog prices. These price trends are illustrated in Figure 6.5.

6.3 Summary of key long term issues: The commodity in short supply is tropical
hardwood logs, not processing capacity

Log prices rise faster than product prices. The highest value return is for logs. Processing
margins will be squeezed until there are increases in harvest from investment in sustainable
forest management. This outlook scenaric does not attempt to characterize what time frame
will be required to see that impact. The sustainable harvest levels imposed after the year
2018 do not include the impact of improved management but they do infer barvesting more
than what has currently been defined as commercial inventory for Malaysia. While consumer
counfries are largely forced to accept higher prices, they do begin to change their usage to
reduce the impact of price increases. Japan, the major importer, reduces its imports of logs.
There are many other substitutes not characterized in the model that might be expected to
increase their share, reducing the rate of price increases. The domestic demand in the
tropical hardwood producing countries becomes a much more important part of their overall
market,

Even with sustainable harvest target rates that might be considered optimistically high sawlog

price projections rise by 100% over 1990 levels by 2010 and almost 200% by 2020. While
there are many possible impacts not considered in this simulation to slow the increase in
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prices, such as increased supply from new sources, substitution with softwoods and
technology impacts, these will all occur as a result of high prices and merely slow down the
price increase, not eliminate it. These price increases should go a long way to motivating
Susisindble mansgemeni invesiments ko reduce the darage from harvesting in order o gain
the benefits from the second growth harvest with much higher rates of return than in the past.
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7. TROPICAL TIMBER SUPPLY CONSTRAINTS

There are two thrusts toward reducing the supply of tropical hardwoods. One recognizes that
the rapid liquidation of the inventory will require lower harvests sooner or later. If the
harvests are reduced sooner, sustainable levels can be reached without falling below those
levels to wait for the inventory to rebuild. Alternatively, set-asides may be mandated to
preserve nafural stands. Buring the first few years there will not be much apparent
difference between these two approaches. Cver the longer-term, permanent set-asides would
not support as high a level of sustainable harvest,

The reduced supply scenario merely shifts the supply curve back 10% for all tropical
hardwood regions much like set-asides. Inventory is reduced by 10% to cause the harvest
to reduce by 10% as though it was set aside and no longer available. Timber supply curve
shifts were implemented by reducing inventory in Malaysia East, Malaysia West, Indonesia,
Philippines and Papua-New Guinea by 10%. These shifts are provided in Table 7.1,

Table 7.1 Inventory Shifts in Tropical Hardwood Producing Countries (million m?)

Region Base [nventory Reduced Inventory
MAE 325.7 - 293.1
MAW _ 116.5 104.8
IDN 2053.3 2659.8
PHL 347.1 312.4
PNG 846.4 761.8

7.1  Short term impacts of 10% supply reduction

As summarized in Figure 7.1, sawlog prices increase even faster than in the base scenario,
Malaysia East production declines several years sooner. Figure 7.2 shows sawlog production
declining rapidly, falling below the previously identified sustainable target levels before
recovering. The impact on consumer countries is felt more in the countries that were noted
i the BASE scenaric to be somewhat less competitive. Korea reduces log imports even
more.

7.2  Long term impacts of 10% supply reduction

Generally there is little that could be considered surprising in that a 10% supply decrease is
simply a movement forward in time of the trend supply reductions expected in the base
scenario. By reducing the available supply, harvest levels fall more rapidly in Malaysia
East, falling to levels of only 20% of the previous trend by 2002, As such, the major impact
of a supply reduction is felt before 2010. Volumes are returning closer to base scenario
ievels by 2020 only becanse the same transition to sustainable targets defined in the previous
case was assumed after 2010.

In the longer term, after Malaysia's inventory is largely depleted, and targeted sustainable
harvests are used as in the Iong term simulation discussed in section 6, there is no way {o
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shift the supply curve for Malaysia. Hence the long term porion of this simulation does not
reflect a supply shift, especially for Malaysia.

5. TROPICAL TIMBER TRADE CONSTRAINTS
8.1  XKey Assumptions in Increasing Trade Constraints

The environmental movement is pushing tropical hardwood import bans and tarifis as a
policy to penalize non-sustainable tropical harvesting, with the goal of reducing the harvest
of tropical forests. Trade barriers have also been erected by developed countries to protect
their domestic processing, The economic impact of increasing such trade constraints has
been simulated by applying 2 10% increase to product prices for products reaching
destination countries in the CGTM. Some product exports can be expected to be driven out
in competition with domestic supplies, Table 8.1 summarizes the revenue generated from
increased tariffs. '

8.2  Sawlog Production Declines

All tropical hardwood suppliers suffer & decline in production. Indonesia production declines
up to 2 million m* as shown in Figure §.1. Malaysia East declines by as much as 4 million
m?® prior (o 1996 as shown in Figure 8.2 but, because of the rapid decline in harvest forced
by inventory depleticn, they are able to make up for some of that decline between 1985 and
2005. Since most Iog exports were already non-economic after the year 2000 under baseline
comlitions, the impact of increased tariffs is not as great beyond the year 2000,

8.3 Log Trade Declines

As a consequence of the tariff, consumer countries such as Japan and Korea reduce their
import of logs from Malaysia as shown in Figure 8,3, There is a 3-4 million m? reduction
in log exports from Malaysia East prior to the year 2000, With the decline in harvest near
the year 2000 which produces higher prices, most log imports by Japan are curtailed.

§.5 Sawlog Prices Decline

Sawlog prices decline by as much as 20% for Malaysiz East reducing to less than 10%
declines after 2005. Indonesia sawlog prices decline less than 5%. These price impacts are
illustrated in Figure 8.4. In the consumer countries, especially Japan, log prices are driven
up by the reduced availability by about 10% as shown in Figure 8.5. After the year 2000
with a much reduced level of log exports the impact en sawlog prices is much smaller.
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Table 8.1 Revenues Associated with Transfer Cost Increase Seenario

Froguct ¥ HRegion® TArEE Imperisipemem)  Hevenue (US$ mm)
(US$) 1890 2000 1590 2000
Logs West Europe 11.81 3.5 0.0 41.4 0.0
Japan 43,32 145 12.9 657.1 584.6
Korea 9.71 2.9 2.5 28.1 243
China 7.97 2.1 1.4} 16.7 8.0
Taiwan/Hong Kong 10.77 5.1 4.2 54.9 45.2
Sawnwood US West 44.2 0.3 0.3 13.3 13.3
US South 20.26 0.1 0.1 2.0 2.0
US North 20.06 0.3 .3 6.1 6.1
Canada 39.51 1.0 1.9 35.5 73.1
West Enrope 42.74 4.7 8.4 200.%  359.0
Japan 111.01 3.8 3.9 421.9  433.0
Korea 38.35 0.0 0.2 0.0 7.7
China 38.82 0.7 0.0 27.2 0.0
Taiwan/Hong Kong  24.75 1.1 1.2 27.2 20.7
Plywood US West 48.02 (.2 0.2 9.6 2.6
US South 40.00 - 0.8 0.6 32.0 24.0
US North 41.63 0.3 0.0 12.5 0.0
Canada 42.75 0.1 0.1 4.3 4.3
Central America 4918 0.1 0.1 4.9 4.9
West Europe 44,13 1.8 1.8 75.4 79.4
Japan 126.29 1.4 0.0 176.8 0.0
Korea 40,49 2.1 3.4 85.0 137.7
China 36.85 1.4 1.3 51.6 35.3
Taiwan/Hong Kong 72,74 0.0 0.0 0.0 0.0
TOTALS na 48.3 446 1,992.5 1,903.0

a/ Non-coniferous (hardwood) from tropical producer countries.
b/ Regions as defined in the CGTM.
¢/ Tariff equals 10% of baseline product price in destination regions.
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8.6 Product Distribution Changes

Product distribution is also impacted. Plywood exports from Indonesia are off almost 10%
after 1995 as shown in Figure 8.6. In the early period prior fo 1995 when there was a
decline in log exports, plywood exports were slightly increased. With such a large impact
on log exports, the consuming country needs for products increases, resulting in a small
increase in plywood exports. In the first few years, Malaysia West increases its share of
plywood exports before being constrained by log scarcity.

8.7 Summary of Impacts from Tncreased Trade Constraints

This scenario demonstrates the expected impacts from imposing trade barriers. Sawlog
production declines in producing countries, log trade declines as transfer costs increase, and
sawlog prices fall. There will be less motivation (o manage the forests given the lower prices
and there is & reduced revenue from which fo consider such investments.

9. GLOBAL TRADE LIBERALIZATION
9.1 Key Assumptions in Reducing Trade Barriers

Trade barriers exist in consumer countries to protect their processing industry. The demand
for tropical timber increases by eliminating tariffs, with increasing remms for sustainable
management of the forests. While there are many non-tariff barriers as well as fariff
barriers, eliminating the tariff barriers alone would have a significaat impact.

Tropical timber producing countries have introduced log export bans and even primary
processing product export bans in order to encourage more high valued domestic processing.
While these policies may increase processing employment, many studies have shown that
they also result in income and wealth losses to the region (see list of references under
Literature Cited). That is, they reduce the economic welfare of the producing countrigs,
rather than increasing it. They are largely designed te counteract the impact of consuming
countries” tariffs which are designed to protect processing operations in consuming countries,

Trade liberalization in this scepario includes both the reduction ¢f product tariffs and the
removal of export bans, Most products have fariffs of 10% or more. The trade
liberalization scenario reduces transfer costs by 10%. The scenario also inchudes lifting the
restriction on log exports from Malaysia West, Indonesia, Philippines, Papua New Guines,
and West Africa. Several routes for which there existed no log exports were opened,
including log exports from Indonesia to Japan and Korea.

9.2 Sawlog Production Increases

With trade liberalization, Indonesia and Malaysia West increase sawlog prud'uction
significantly for a number of years. Indonesia’s harvest is up almost 5 million m? until 2000
and then runs just slightly below the base projection. Malaysia East also increases harvest
by over 5 million m?, which accelerates the depletion of their inventory resulting in harvest
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levels below the base from 1996 to 2000, Malaysia West’s remaining inventory is so low
and their domestic needs so high that they reduce harvest and import logs of lower cost from
Malaysia East. These sawlog production changes are iflustrated in Figure 9.1.

It should be remembered that even in the base projection, and the leng term policy simulation
the rapid reduction in Malaysian East inventory resulted in a decline below the targeted-
sustainable levels for a few years just after the year 2000 before settling down with the
targeted harvest levels. The increased demand from trade liberalization accelerates the
inventory decline with harvest levels dropping below the base projection in just 5§ years.
During the periods of shortest supply in Malaysia East their prices will rise significantly.

9.3 Sawlog Prices Increase

The increased demand on tropical hardweod suppliers increases sawlog prices for the
producers even as log prices decline considerably in the importing consumer countries. The
availability of import logs that had been bamned drives down prices in the consumer
countries, The reduction in prices in consumer countries are considerably larger than the
increases in tropical hardwood supplier countries.

As illustrated in Figure 9.2 sawlog prices in both Indonesia and Malaysia increase by 20%
Guring the first few years when they are both producing more than they were under baseline
conditions. Once the Malaysia East inventory is near depletion their prices rise substantially,
remaining about 25% higher than in the baseline projection. As Indonesia production falls
back beyord the year 2000, just as in the baseline projections, their prices return to levels
not much above the baseline. However because the markets are more open under trade
liberalization, the Malaysia West price level converges with the Indonesia price level instead
of staying below it as was the case in the baseline projection. In effect a large part of the
cross-country price differences is a consequence of barriers in trade flows.

Under the baseline, Japan, Korea and other consumer countries were denied access to log
imports from many countries. 'With the removal of these barriers their log prices decline
by 20 to 40% as illustrated in Figure 9.3. In dollar amounts the decline in consumer country
log prices 1s much larger than the gain by producer countries due to the much higher cost
structure in these countries which includes freight and distribution as well as higher cost
domestic timber.

2.4 Product Distribution Changes

As shown in figure 9.4, Malaysia East and Indonesia both increase their log exports
significantly 2lthough in the longer term domestic demand with high sawlog prices brings an
end to Indonesian log exports,

With these lower log costs, Japan imports 2 million m® more in logs for the first 10 years
and does not stop importing by 2000, in contrast to the baseline when they were forced out
of the market once Malaysia East harvest levels declined from inadequate inventory. By
2010 they are importing almost 10 million m?® more in log form with trade liberalization.
While log exports remain on a declining trend in all consumer countries as log prices rise,
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they are ai considerably higher levels under trade liberalization conditions, substituting for
product imports. These results are illustrated in Figure 9.5.

Mataysia Wresi, ihe iropicai hardwood suppiier with the greatest imbaiance beiween growing
domestic demand and supply, becomes a substantial log importer.

With lower log prices, Japan reduces plywoed imports more quickly as illustrated in Figure
9.6 while at the same time Malaysia West exports more plywood processed from its log
imparts and Indonesia exports less plywood, Indonesia plywood exports remain about 10%
lower with irade liberalization as shown in Figure 9.7

5.4 Trade Liberalization Conclusions

The reduction of tariffs and elimination of bans increases the demand on tropical hardwoods.
As expected their is a significant producer log price increase of about 20%, an important
coniributon 10 metivate higher-growth-susiainable-forest-management,

The benefits to consumer countries are also large with significant declines in log prices as
2 consequence of open markets. Since the commodity that is in short supply is tropical
hardwood logs and the hardwoed producing countries have no comparative advantage in
processing, they lose some of their processing o the consuming countrigs.,

The fact that the economic and product demand growth is higher in the tropical hardwood

producing countries than the consuming countries shifts some of the wood flow into Malaysia
West, the producing country with the greatest imbalance,
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GK 9201 Jashua Bishop

March 1992 Economic Analysis of Soil Degradution

GE 9202 Edwurd B. Barhier

September 1992 The Nature of Economic Instruments; & Briel Overview

GE 9203 James P. G. Spurpeon and Bruge A, Avlwaurd

Cretober 1952 The Economic Value of Ecosystemns: 4 - Coval Reefs

GE 92-04 Douglas Southgate

December 1992 The Bationality of Land Degradatior in Latin America: Some Lessons from the
: Ecuadorion Andes

G 93-01 Bruce Aylward, Josh Bishop and Edward Barbier

June 1993 Economic Efficiency, Rent Capture and Market Failure in Tropical Forest

Manapement



G LEEC: Books

Gordon R, Conway and Edward B. Barbier
After the Green Revelution: Sustainable Agriculture Tor Development, Earthscan Pub.
Ltd., London, 1980 (paperback £1{.95)

The Green Revolution has successfully improved agricultural productivity in many parts of
the developing world, But these successes may be limited to specific favourable agro-
CCOiogiCal and ContnniG cundiiiuns, Tils buok discusses how more sustainable and equitable
forms of agricultural development need to be promoted. The key is developing appropriate
technigues and participatory approaches at the local level, advocating complementary policy
reforms at the national level and working within the constraints imposed by the international
ecOnQInic system.

David W. Pearce, Edward B, Barbier and Anil Markandya
Sustainable Development: Economics and Enviromment in the Third World, London and
Earthscan Pub. L., London, 1990 (paperback £11.95)

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

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

Blueprint’ 2: Grecning the World Economy, Earthscan Pub, Lid., London, 1991
(paperback £8.95) '

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

E.B. Barbier and F.M Swanson (eds.)
Economiics for the Wilds: Wildlife Wildlands, Diversity and Development, Earthscan Pub.
Lid., London, 1992 (papcrback £12.95).

This cellecuon of essays addresses the key Issues of the economic role of natiral habitat and
wildlife utilization in development. The book argues thai this role is significant, and
composes such benefits as wildiife and wildland products, ecotourism, community-based
wiildlife development, environmental scrvices and Lhe conservation of biodiversity.



Copies of publications listed above may be obtained from the bookshop at ITED. Please
nse the order form below, and send to:

Marilyn John Please add £1.00 post and packing per
Publications Department publication, Orders over £20.00 in value
TIED will be sent post free (UK only).

3 Endsleigh Street

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

Publications Department
IIED, 3 Endsleigh Street
London WC1H 0DD

PUBLICATIONS ORDER FORM

MNasne:

Address:

Reference/Title Price Cruantiiy

Payment enclosed: £




The London Environmental Economics Centre (LEEC) is now known as the
Environmenta!l Economics Programme, at the Internaticnal institute for Environment and Develop-

ment. The former name dates from 1887 when the Centre was
established by 1ED and the Economics Department of University College, Londan.

Today, all environmental economics staff and research projects are based at {|IED where the
Frogramme has become a core area of Institute activity.

The Environmental Economic Programms conducts economic research and policy analysis for
improved management of natural resources and sustainable esonomic growth in the developing
world.

- International Institute of Environment and Development
c 3 Endsleigh Streef, London WG1H 0DD
\I-H-\mﬂ" Tel: 0171-388 2117 Fax: 0171-388 2826



