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FOREWORD
 

Nowhere is the need for a transition to sustain-
able development more crucial than in tile world's 
forests-and nowhei e will triggering that transition 
be more challenging. In fact, even identifying "suS-
tainable forestry' poses a quandary. Because forests 
are in constant flux, with natural stocks continually 
rising and falling even withotlt any human interven-
tion, it's hard to tell whether forestry practices 
touted as sustainable will actuall\' ihvC up to that bill-
ing over the long term. 

Meanwhile, forests everywhere are in trouble, 
from Siberia to Amazonia With tropical forests 
'anishing at the rate of I imillion hectares a year and 

temperate ones setiously degraded by pollution and 
over-harvesting, the forest principles adopted at the 
Rio Farth Summit fall woefully ,,hort 0f hat's needd 
In Rio's aftermath, debate is likelx to center on "next 
steps" toward internati()nal agreements on totesms, 
With some iim(uStrial countries pushing for a legally 
binding forest con'cntlon and many de clopinlg coun-
tries dead-set ag.inst it But manging forests better is 
so important that it must not hinge On the eventual 

outcome of international negotiations-or resolving 

hair-splitting arginents about What constitutes 
 sis-
tainability. What the world needs now Is sustainable-
enough forestry, which demands choosing what's to 
be sustained-and for \\'nom-and moving in that 
direction sooner rather than later 

The acid test of whether huLanilt is up to this 
challenge may be the fate of forests in the humid 
tropics-certainly not the only beleaguered forests, 
but perhaps those whose loss would have the 
greatest repcrcusslons Tropical rainforcsts are home 
to more than half the earth's species, so their de-
struction is the main force driving a species extinc-
tion rate unmatched in 65 million years. They also 
play vital roles in maintaining climate, locally 
through the hydrological cycle and globally through 
the carbon cycle. Yet, however lush they look, these 
forests often flourish on such nutrient-poor soils that 
they are essentially "wet deserts," easier to damage 
atd harder to restore that their temperate 
counterparts 

One of the most vexing questions facing forestry 
today is whether sustainable forestry is possible in 
natural forests. Should we rely on timber plantations 
for fiber, or can natural forests be managed to yield 
both fiber and the many other set 'ices Lnlogged 
forests prcvide? Pointing to the dismal record of past 
attempts at sustainable forestry, many now advocate 
confining forestry to plantations Others,, citing re
cent research findings, assert that sustaiiable natural 
forest management is well within reach-ij the Ies-
Soils taught by the past arc widely assimilated 

In Sur'uint theIII(It ,\attral P'orest 1!iat'ag,
ment in te Ihumd "ropics.Nels John'.n and Bruce 
Cabarle, ,ssociates in \RI's Center for Intcrnitional 
Development and Environ-cnt, analyze past forest
managonicnt failures and blai/c i trail toward more
 
productive, more sustainable, and more equitable
 
practices They argue Ihait a narrow focus oi 
ss 
taiied timber yield often leads to tatlur. A prolect 
may be producing trees sustainably, for instance, but 
if timber is all that counts, species diversity may 
plunmnet atnd watersheds may deteriorate all but un
noticed To cn,,ure a steady stream of vahted forest 
products and services, they assert, the management 
goal must be maintaining the health of entire frest
 
ecosystems and the well-being of local communi
ties--whether in the laCifL Northwest or Southeast
 
Asia
 

The authors maintain that development theorists
 
and practitioners have paid too little attention to the
 
social, economic, and political dimensions of forest
 
management, making it hard to gauge the sustainabil
it" of one practice or another. lcs:des analyzing the 
sometimes-counterproducti\'e effects of bans and 
boycotts, the authors prov-ide criteria for rating vari
ous timber-certification proposals AS the- note, 
governments own or control nearly 8(0 percent if 
tropical forests, so these forests stand or fall accord
ing to governmcni polcy 

In the end, the authors call for a redefinition of 
natural forest matagement, bidding nations to take 
these stc-ps toward sustainable-enough forestry and 
enduring economic development. 



I Redefine the timber conc,sion so concession-
aires have greater imcnli\ es to guard the 
long-term hcalth of the forest 

2. Revive and Cxp.d community-basCd forestry 
schemes, which ensure more rational use Of 

forests and a better life for the people who 

live near them 

3 Develop ritcria to help governnelnts, conscr-
vation organizations, and donors recognize 
"sustainablc fore.,trv when they see it. 

They con1cludC that adoptlllg sim,lplC and well-known 
technologiCS and lanagClentCne hniqu! ca. Lo 
much immedi i t) improve na.tural forest lmnage-
ment and lesen the destructive impacts of logging in 
humid tropical forests 

The polic' recomnlCndations spelled out in Mur-
i'll'ing the Cut Natunal F-orest 3Mineagement in the 
Humid Tr'ptc complement and extend those of 

such other WRI StudIes a, Thle Foresi for the Trees: 
Gol'eprim7ent l'ohcIl(cis and the ,Itmuse oj Forest 

Resources, Trees oJ Life: Sat'zig iropical I-orests 

and 7heir liologtical l'ealth., and a forthcoming 
study on obstacles to forest policy reform in the 

United States and Indonesia 

We would like to thank the I S Agency for In
terni'tional Development, the I .- Fnilv'ronmeantal 
Protect ion Agency, the I' S. Dcpaiticrnt Of AgricUf
torc's Forest Service, and The Moriah Fund for their 
generous suipport of forest management research 
conducted by WRI's Center for International Devel
opmcnt and Environment. To all four, we owe a 
deht of gratitude 

Walter Reid 
Vice l'resident fo? Program 
World Resources Institute 
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I. INTRODUCTION
 

During the past decade, tropical forests have 
been disappearing at the rate of tens of thousands of 
square kilometers per year. Over this period, tile 
tropical deforestation rate increased by more than 50 
percent,' and the world lost 10 percent of its tropi-
Lal forests. In many parts of the tropics, logging is 
being repeated in the same "cut and run" patterns 
that typified North America's expanding agricultural 
frontiers a century earlier. As the forests shrink, de-
veloping countries lose-irreversibly, in most cases-
some of their most valuable natural endowments, 
Forest products are not the only casualties. Tropical 
deforestation creates widespread social and economic 
turmoil, drives countless plant and animal species to 
extinction, and contributes to the atmospheric build-
Ip of greenhouse gasses 

One of the principal challenges facing tropical
countries today is finding productive investments to 
maintain their forests Frequently, experts advise bas-
ing such investments on the sustainable production 
of timber from natural forest areas-so called "natu
ral forest management - The ideas behind this ap
proach are that tangib~e goods and services in humid 
tropical forests can compete with alternative land 

uses that require forest clearing. Natural forest 
man-

agemcnt 
can also preserve environmental and conser-
vation benefits according to its proponents Yet, nat-

ural forest managcment's critics question whether 

commercial timber production can be compatible 

with the preservation of hiodiversity, indigenous cul-
tures, and the w'ide range of environmental benefits 
that healthy natural forest ecosystems provide. To be 
sure, most attempts at forest management in the hu-
mid tropics have so far been largeiy unsustainable, 
The question now is whether experience affords in-
sights that could be used to revamp natural forest 
management so that it can make the usv of humid 
tropical forests more sustainablc 

Of course, forest management failures are not 
unique to the humid tropics. As more people realize 
that temperate and boreal forests are also being 
managed with little concern for long-term conse-
quences, international forestry issues that were once 

synonymous with tropical forests will take on a 
broader meaning. Even so, questions surrounding 
tropical forest management are especially pressing 
simply because their role in economic development 
is so great and the resources available to manage 
them sustainably so lmited. 

This bind is probably going to get worse before 
it gets better Growing populations and their coun
tries' desperate needs for foreign exchange earnings 
will inevitably increase pressures on humid tropical 
forests. Recent increases in development assistance 
for forestry notwithstanding, only a minute fraction 
of the world's humid tropical forests is sustain-ibly 
managed for timber production. 

To most tropicalcountries, whether to 
exploitforests is scarcelyeven a question. 

Already, the role of timber management is 
among the most controversial in the international de
bate over tropical deforestation. Faced with great un
certainties about how timber production can be
 
pracuced sustainably, the World Bank, USAID. and
 
some other donors now avoid financing projects that 
involve commercial logging in rimary forests. Sever
al European donors have decided not to fund any 
forestry projects in natural forests. Meanwhile, a 
growing movement to boycott the use of tropical 
timbers has manifested itself partly in procurement 
bans by local governments in Western Europe and 
the United States However principled these deci
sions, some observers fear that they could quash in
novative attempts to harvest timber and other natural 
forest resources sustanably, making the destruction 
caused by advancing agricultural frontiers or "timber 
mining" unstoppable. 

To most tropical countries, whether to exploit 
forests is scarcely even a question. Consider, for in
stance, the following statement by Appanah and 



Weinland (1991): "That people have a right to ex-
ploit their natural resources for purposes of develop-
ment and a higher quality of life is axiomatic. A case 
to cite will be North America, where timber from 
natural forests fueled much of its early development, 
Many countries in southeast Asia are currently cx-

p)loiting the,, timber-rich diptcrocarp forests for tile 
same purposes. On tile other hand, without sus-
tamable natural forest-management practices, gains 
are likely to be limitLd and short-term and opportu-
nity costs for future geneiations high. 

File need for aI firmer Consensus Onl how na:tu,l 
forest llallagenlcan help maintain humid tropical 
forests Is urgent The issue domil1nates current discus-
sions about the International Tropical Timber Or
ganiZtati( i (II'{O), new multilateral development 
bank policies Oii forest sector lending, and the Tropi
cal Forestry Action Plan. It iured centrally in recent 
negotiations at the ' N Confercncc on Environment 
and Development (UNCEID) over "Agenda 21" and a 
statement on global forest principles, and Itis likely 
to enc.rge n \arious trade iitiativCs, including the 
General Agreement on Tariffs and Trade (GATT) and 
fret trade: agreements 

What should the liVtt points in such a consensus 
be, For starters, governments have to be committed 
to defending :a"permanent forest estate" hased on se-
cure, long-term land tenure for comm1llUnitiCS, conces-
%ion holders, and forest a'encies Once such an estate 
i.established, gunvernlents, conservation organiza-
Ions and donors 1nut be able to rccogni/c where 
and when natural forest management projects arc p-

propriatc For this, the\, need clear criteria, preferably 
developed in consultation with those \.ho will be 
most directly affected. Where primary forests are cur-
rently inaccessible, huanllopulation densities are 
low, and deforestation Is thus not ,1anirainent threat, 
natural forest management is probaibly not the right 
conservation technliuC. But where tile fit is good and 
natural forest management is embraced, It m11USI be-
conic synonymous \with ccos\stCi ma1.nageecnt-
focussed on a.varietv of products and environmental 
services, not lust timber When pl:ining begins, cx-

plicit management objectives and expected benefits 
should be spelled out And the appropriat,- monitoring 
indicators identified before logging begins, 

If product iof a ( mmo ditv is ,prmnarv oicc-
tive. It Should be linked from the start to secondary 

HI

ecosystem management objectives. To monitor prog
ress toward both primaiy and secondary objectives, 
"leading" en'ironme, 0 indicators on, for instance, 
tile status of biodivcrsity, water quality, and soil 
nutrients must be developed to complement such 
tiaditional "lagging" indicators as timber yield, tree 

regeneration rates and composition, and non-timber 
forest product yield. (More specifically, leading indi
cators might include regeneration rates for important 
successional as well as dominant tree species; the 
status of key pollinators and seed dispersers, changes 
inlmicro-climates; levels of mineral, organic mater
als, and microfaula In sois: and the (.1tality of water 
flowing from managed areas.) 

_ 

Naturalforest managementaffords no 
guarantee that forest ecosystems will 
slay healthy anddiverse. Ultimately, the 

inslitutionsthat manageforests deter
mine theirfate. 

Even if these steps are followed, natural forest
 
management affords no guarantee that forest eco
systems will stay healthy and diverse Ultimately, the 
institutions that manage forests-communities, Coll
cessionaires, and government agencies-deternine 
tteir fate. Still, the chance that they will succeed can 

be strengthened To build COmmunity support for 
susrainable forest use, the keys arc recogizing the 
land and resource tenure of long-standing forest 
communities, developing organizational cohesion and 
management skills, and blending local knowledge 
with technical assistancc to promote more sustain
able management practices To get concessionaires to 
buy into the proposition, governments must set forth 
incentives, coupled with enforceable guidelines, for 
sustainable forcstry and build the CapaCity to 1n:ke 
sure tile\, are respected Important Incentives to 

practice sustainable forestrv can be pro'idd h ' 
Voluntary and independent timber-ccrtification pro
grains backed by a scientifically and socially credible 
international standards Ioird (such as the in ascent 
Forest Stewardship Council). I)csigned by cxperienccd 



foresters, ecologists, and social scientists, in consulta-
tion with interested community and commercial for-
est producers, such certification programs would al-
low producers of both tropical and temperate/boreal 
timbers higher prices and other incentives to make 
the system work. 

These recommendations are only a partial list, 
and getting to the root of tropical deforestation will 
require initiatives outside the forestry sector. Along 
with natural forest management, the fate of humid 
tropical forests will depend directly on more ap-
propri,:te and sustainable agriciltural development, 
more and better job opportunities for rural and ur-
ban poor, and more effective protected areas net-
works. Indeed, the sustainable use of forests is be-
deviled by the same problems that undermine all 
attempts at sustainable development in tropical 

countries-poverty, unemployment, rapid population 
growth, foreign debt, parochial allegiance to sectors 
within governments, undervalued natural resources,
 
inequitable international trade relationships, and
 
highly concentrated economic and political 
resources. 

Even though any one of these factors can over
wheln sustainable natural forest management, the 
need to put the use and management of all forests 
on a more sustainable basis remains Our best hope 
for doing so still lies with natural forest management. 
In the short term, the destructive impacts of logging 
in humid tropical forests could be reduced by adopt
ing simple and well-known technologies and better 
management techniques. Over the longer term, such 
mechanistic changes must be linked to the social and 
economic needs of the local people for whom the 
forest means livelihood or home. 



II. HUMID TROPICAL FORESTS
 

Tropical forests are found in more than 80 coun-
tries and account for roughly one third of the 
world's forest cover (WRI, 1992). They encompass a 
wide variety of forest types found under diverse en-
vironmental conditions-from lush, constantly wet 
rain forests to and thorn woodlands Although 

deforestation 
occurs in all types of tropical forest, 

most logging takes place In the humid tropics. 


Dynamic, interactive, lnd self-perpetuating, 
forests are seen by ecologists as communities of liv-
ig organisms in which trees dominate the vegetation 

anu interact closely \\ith each other and their physi-
cal environment. B' this definition, plantations are 
not forests because indigenous tree species do not 
maintain themselves naturally or spontaneously. 

Natural forests cain be either 'secondary" or "pri-
maqy.' The difference is defined in Savage (1987): 

A prtmari,]ornst is an ecosystem characterizedby an abundance of maiture trees. It has been 

relatively undisturbed by human activity. tumanimpactsin such forests have been limited to low 
impsactsn 
 htisg,haeiben ld tn

levels of artisanal hunting, fishing and 

low 
harvesting 

o f fo res t p rod u c ts , a n d , i n so m e c a s es , to lowdensity, migratory shifting agriculture. So-called 
desir,cligaoryunifturneg 3g ire S-aledvirgin, climax, or undisturbed forests are primary 

forests. 

Secondar',forests are ecosystems that regenerate 
from a substantial disturbance (flood, fire. land 
cleariig, or extensive logging); they have rela
tively few mature trees and are generally charac-
terized by an abundance of fast-growing species 
and a thick undcrstory of saplings and herba-
ceous plants Although .,econdary forests tend to 
peak in terms of hiomass accumulation rates in 
about 15 N'ears, the transition to primary forest 
takes at least 75 to 100 years, depending on the 
intnsity of the original disturbance. Irreversible 
transformation ,.f the underlying soil and nutrient 
cycle brought about by chroni,, or intense land 

use may make it impossible for the original pri
mary forest to return. 
The considerahle diversity of tropical forest 

types complicates discussions on forest management 
at any but the most local levels. Thanks to the range 
of climatic conditions, soil types, and biogeographic 
characteristics found in the tiopics, forest stands vary 
widely in composition, structure, function, and pro 
ductivity. Further complications stem from the use 
of a variety of classification systems.- Indeed, so 
many are in use that studies on forest cover and
deforestation are difficult to compare (Tho, 1991). 

The Holdridge (1967) life-zone system, however, 
provides a useful way to broadly distinguish between 
vegetational types.' This system, which classifies 
plant formations on the basis of temperature, piecipi
tation, and elevation relationships, can be used to 
predict water and temperature stress conditions for 
plants-a simple but relatively consistent indicator 
tor predicting the composition of plant communities. 

To avoid the confusion that can result from the

imprecise 
use of such terms as "tropical moist forest"
 
and "tropical rainforest," the term "humid tropical

firest" is used here. It 
 covers natural forests found in
the life zones described in the Holdridge system as''moist forest,'' ''wet forest,'' and ''rain forest '' (SeeFigu re1 .) f sree l n e is fou n d "h u e iFilgure'1.)Each of these life zones is found in humid
 
tropical 
areas where annual precipitation rates exceedthose of evaporation and transpiration.) 

H AREHU: 10
* , 

Humid tropical forests constitute slightly less 
than half of all tropical forest and cover approxi
mately 6 percent of the earth's land surface. The 
largest forest ecosystems in the humid tropics are 
concentrated in the Amazon and Orinoco Basins of 
South America, the Congo Basin of central Africa, 
and in southeast Asia. Less extensive humid tropical 
forest ecosystems are found in Mexico and Central 
America, the Caribbean, West Africa along the Gulf 
of Guinea, southern and eastern Africa, in parts of 

Previous Pgcr P1 nk
 



Figure 1. Holdridge Classification of World Life Zones or Plant Formations 
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Source: L. R.Holdridge, Tropical Science Center, San Jos6, Costa Rica (May 1966) 

the Indian sub-continent, Sri Lanka, southern China, information to artive at a figure of 10.8 million 
Australia's northeastern coast, and the southwestern square kilometers. Myers (1989) estimates that there 
Pacific islands. Precise estimates of the extent of hu- are approximately 8 million square kilometers of 
mid tropical forest vary. Relying on the Lanly (1982) closed forests in the humid tropics, which he defines 
analysis, Lugo (1987) estimates that this type of for- as areas where monthly precipitation falls below 100 
est covers about 9 million square kilometers (900 mm only once every three years on average and 
million hectares). Grainger (1990) uses the same where average annual temperatures are above 241C. 



____ 

Tropical dry forest and woodlands b contrast cover an estimated one half of all forest revenue,, come
approximately I0million square kilometers. from the sale of non-timlber forest prodUtr's, and 

more than 70 percent of all forest export Value
W_________AT ____,_ _ comes fr-om these commodities 

What is at stake in humid tropical forests has been 
unclear until very recently, despit: the public's and 
experts concern over thle fate of this c )s\vst1em. But 
scientists' notions about What w(nsttutcS humid tropi-
cal forest ecosystems, what p,)ple depend on them 
for, and x na\t roles they may play in vital global 

processes are 
 evolving rapidly as ne\ information be-
c(ines avallable. 

Upward of four hundred million people around 
the \NotId are believed to hvc in humid tropical forest 
areas or to depend drctiv on them. This number in-
cludes as many as fifty ,iillion indigenous peoples, 
descendants of groups v--ho lavc lived in or near hL-
mid tropical foicsts for generat()ns-mflnnial i 
som1e cases (Colche.,tel. 1991) Many possess local 
knowledge of great help in sustainlably managing natu-
ral ies(urccs in the al.,ence ol rapid social chalge 
caused b' Outside forces (Lynch, 1990). Although 

these people bear most 
of the brunt ol deforestation 
in the humid tropics, the presence, rights, and poten-
tial of indigenous and migrant forest residents are of-
ten ignored by the governments that plan and manage 
many forest areas. In such places as Brazil's Amazon 
Basin and the Sarawak forests in Malaysmm this in-

difference has provoked forest residents to defend 

their territorial lights through such measures 
as bar-

ricading logging roads, wx'aging hunger strikes, and 

staging mass acts of civil disobedlence 


Not only cultur,:s and the acquired knowledge 

of generations are at stake. 
The often overlooked 
non-timber forest products and other wild products 
gathered from forest lands ire also of considerable 
economic importanc' in mn',-lhumid tropical areas 
A few of these products-rattan, for example-aire 
widely traded on international markets. But most-
among them, essential oils, fruit, ga)mC, gums, honey, 
meat, medicines, and rope-have hIge markets at 
home or in neighboring countries, Exports of these 
commodities have grown steadily during the past 
dec:'de. In Indonesia, the share of non-timber forest 
products has grown from less than 3 percent of total 
forest export value in 1973 to more than 15 percent 
by the mrd-1980s (Repetto and Gillis, 1988). In India, 

Humid tropical forests also provide in'aluablc eco
system services. Ttey retain soil and nutrients, provide 
perennial Naier Supplies, and moderate runoff during 
peak flows in tLhe raiy se.ison Unlfortun.cly. tileval
ue of thesc services to society as a whole is mirelv real
ized until deforestation diminishes or destroys them. 
Around the world, tropical deforestation is directly 
linked to sexece flooding, sedimentation, water short
ages, decreased hydroelectric production, lanldsc, 
and productlvity losses in such coastal cCosystems as 
mangrove foiests and coral reefs. In addition, forest
 
fragmentation and changes in ccosystem pi )ccses
 
(e.g., pollinitio., migration, disturbance regimes, etc
 
have dircct and indiroct effects nolhodivcrsit\-

Although humid tropical forests cover only 6 to 
7 percent of the earth's land surface, they contain at 
least half-and pos',il)l' much more-ol the world's 
species (Reid and Miller, 1989). Indeed, humid tropi
cal forest ccosystems ser-e as tihe world's grcatest 
storehouses of biological diversity. Species from 
tropical forest habitats have made contributions t, 
modern health, agriculture, and industry The cross
counter value of pl:nt-derived phainmaceutic-ils alone 
exceeds S40 billion a year6 (Miller and Tangley, 
1991). Considering how few of the millions of spe
cies have been put to use so far, the forest losses
 
now 
occurring in the humid tropics-losses that may
 
lead to the extinction of between 6 to 1-ipercent of
 
the world's species during the next twenty-five
 
years-are incalc'ulable (Reid, 1992).
 

Finally, the loss of humid tropical forests: may af
feet climate both locally and thousands of miles away. 
To the extent that increased levels of atmospheric car
bon fuel global warming, tropical deforestation plays 
a significant role, contributing as much as 15 to 20 
percent of all carbon dioxide emissions from human 
sources-a distant second to the burning of fossil 
fuels (WRI, 1990). Locally and regionally deforesta
tion is also associated with declines in rainfall, in
creased surface temperatures, and the alteration of lo
cal hydrology (Salati and Vose, 1983) Loss of the 
remaining large areas of humid tropical forest (e.g., in 
the Amazon or Congo River Basins) could also signifi
cantly influence global climate patterns. 

-U
 



----

;II. NATURAL FOREST MANAGEMENT IN THE AGE OF DEFORESTATION 

Natural forest management is practiced only rare-
;y in most of the humid tropics (Poore et al., 1989'.ltistorical land-use and forestry practices, current 

trends in forest resources and economic develop-
ment, and policies both within and outside of the 
forest sector are to blame 

With the adver, of agriculture, some 10,000 
years ago, people became more powerful agents of 
ecological change, creating cultivated frontiers at the 
expense of forested lands l)uring the relatively short 
history of agricultu;Al society (and even briefer histo-
rv of industrialization), the world's forests and wood-
lands declined from an estimated 6.2 oillion hectaies 
to approximately 'i.3 bilhon hectares (Lanly, 1982). 
Historically, temperate forests suffered most. By 

1950 or so, 
 they had shrank in area by about a third. 
But even though tropical foiests fared much better 
for millennia (Matthews, 1983), deforestation rates in 
the tropics have increased dramatically during the 
past seveial decades 

Although evidence suggests that some humid 
tropical forest areas once supported large human 

populations, (Gonez-Pamrpa and Kaus, 1991; Mather, 

1990; Hlutterer, 1988; Meggers, 1988,)7 these areas 

have traditionally been highly inaccessible and in-

hospitable. In recent decades, however, the ranks of 

iandless poor in tropical counti ies have grown dra-
matically, pushing many farmers and city dwellers 
into forest areas in search of a better livelihood.8 
The attractions of small-scale mining, cash cropping, 
and other economic activities have drawn many 
others into the forest in search of a quick profit. 
Dramatic increases in consumer demands in temper-
ate countries for crops, hardwoods, cheap beef, 
petroleum, and mineral resources from the tropics 
have planted n-,;ther impetus. Combined, these fac-
tors drive the dramatic deforestation rates now oc-
curring in many parts of the humid tropics 

An increasing number of countries once exten-
sively covered with humid tropical forest (e.g., Ban-
gladesh, El Salvador, Benin, Togo, Sierra l.eone, -lai-
ti, and Sri Lanka) have virtually no primary forest 
left. In others (e g., China, Vict Nam, Laos, Nigeria, 

Ghana, C6te dlvoire, Myanniar, and the Philippines), 
primary forests may disappear before the year 2000(Goodland et al., 10990). Although data on remaining 

forest area are sketchy, satellite images from numer
ous countries indicate that tropical deforestation 
rates worldwide increased during the past decade. 
For example, in nine countries"' where closeo tropi
cal deforestation was estimated at approximately 3 
million hectares annually in 1980 (Lanly, 1982), new 
studies in the same countries peg annual losses at 4 
million hectares, and possibly much higher (WRI, 
1992, 1990). 11Overall, annual rates of tropical 
deforestation have increased by at least 65 percent 
during the past decade (FAO, 1991; WRI, 1990). 
Now, as much as one half of the original humid trop
ical forest has disappeared, '" and about one quarter 
of the remainder is degraded (Myers, 1989; FAO, 
1988). 

How fast humid tropical forests will disappear is 
hard to predict. But, if prese-nt trends continue, 
significant-if not catastrophic-declines in the ex
tent and quality of Lropical forests Will occur within 
30 years, especially in the comparatively accessible 
lowlands. Given current deforestation rates and the 
expected growz.h in world population and economic 
activity, the World Commission on Environment and 
Development (1987) concluded that little closed pri
mary tropical forest would survive beyond the turn 
of the century outside of protected areas," except in 
iemote portions of the Congo Basin, South America's 
western Ainazonia, Guianan forests (in Venezuela, 
Guyana, Surinam, and French Guiana), and New 
Guinea. 

Most humid tropical forests are found in coun
tries where the need for economic development is 
enormous and a multitude of social, economic, and 
environmental problems compete with deforestation 
for attention. Like humid tropical forests themselves, 
the root causes of their destruction are diverse and 
geographically varied. Not surprisingly, governments 
beleaguered by population pressures and widespread 
poverty, foreign debt, economic stagnation or de
cline, and heavily influenced by concentrated 
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economic interests have not invested the financial, 
political, and human capital needed to maintain 
forests. To the contrarv, such pressures have instead 
led to investments in risky, short-term, high-yield 
forms of development that biing in foreign 
exchange-including the uncontrolled logging of 
tropical hardwoods, )r export. Sustainable timber 
production from natural forests, on the other hand, 
is considered long-term, low-yield, but still risky, 
And while mt rna:ionAl concern about the fate of hu
mid troptcal foiests is growing, industrialized coun-
tries have not put most of their own forests on a trui-
l sustainable footing or helped pay for maintaining 
those in the tropics. 

Ievitably, human interactions with forests will 
continue to intensify ir many parts of the humid 
tropics As Table I shows, in the ten tropical coun-
tries with the most hmind tropical forest areas, poI,-
lation growth rates are high, most of them in excess 
of 2 percent. While GNPI growth has exceeded popu-
lation growth rates in some countries, per capita GNP 
in most places rclains very low More troubling, 
nearly all of the ten are heavily indebted To feed 
growing populations and to generate foreign exchange 
earnings, governments - id donors have encouraged 
the expansion of agriculture in most countries, often 
at the expense of forests Then too, while forest 

product exports have grown in Most countries, the 
volIne of domestic forest product consumption 
generally far exceeds the volume of exports. 

P IC II , EA] D, 
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Tropical deforestation is much less a matter of 
silviculture than of public policy, economic pres-
sures, and social conditions. The two most visible 
agents of deforestation are the conversion of forest 
to farmland or pasture and unal:lnaged or unsustain-
able logging operations. Often these and other activi-
ties that lead to tropical forest destruction are cata-
lyzed by government policies 

Agricultural expansion, fueled by popul.tlon 
growth and migration, is generally recognized as the 
leading factor in humid tropical forest loss, though its 
forms vary considerably from one country to another. 
Most commonly, forests ire cleared for short-term or 
non-fallow shifting agriculture, though in l.atin 
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America making way for cattle ranching is a major 
impetus. Conversion to plantations for bananas, 
cacao, coffee, oil palm, rubber, and other export 
commodities is a third and less important reason. 

Tropical deforestation is much less a 
matter of silviculture than of public 

policy economic pressures, and social 
conditions. 

Many national governments have promoted 
agricultural development in forest areas through in
centives, subsidics, and tenurial policies. Such poli
cies often have even more negative, if more subtle, 
effects on forests than misguided or weak forest poli
cies do. Tie most obvilous destruction occurs when 
forest lands ,ire converted under government pro
grams to large agroindustrial estates. For example, in 
peninsulir Malaysia, the government has converted 
12 percent of its forest area to rubber and oil palm 
plantations (Repetto, 1988). 

More often, tax, credit, and pricing policies ac
celerate the indiscriminate conversion of forest lands 
to farming and ranching. Typically, these incentives 
lower l)roduction costs, thus making alternative land
uses more l)rofitablc. In some cases, incentives are 

so hlgh that forests are converted to uneconomic 

and ephemeral uses solely to reaze (lick one-timegains In Brazil, for example, a combination of tax 
credits, investment credits, low overall taxes on 
agricultural income, generous income tIx holidays, 
and depreciation allO%, anCes during the 1980s effec
tively shcltered cattle ranch investors from income
tax liabilities while allowing them to write off op
eraiing losses again,,t income from other sources 
(Repetto, 1988). Such incenrives may alccout for 30 
percent or more of the deforestation in Brazil's 
Amazon Basin during the 1980s At any rate, the can
cellation of t.x credits for agricultural development 
in 1988-89 apparentlv slowed Brazil's deforestation 
rates significantly from their 1987 peak.14 

Land tenure policies often encourage deforesta
tion. In many countries, proprietary rights to forest 



lands have b' en centralized in national governments, 
superseding the traditional rights of peoples who 
have dwelled in or around the forests for centuries, 
Although intended to strengthen control of forest 
resources, these actions have more often than not 
had the opposite effect, undermining loc,l rules 
governing access and use, eroding local conservation 
incentives, and saddling Lentral governments with 
far-flung responsibilities that exceed their administra-
tive capabilities. (See T7ble 2.) As Colchester (1991) 
points out, this means that ". . relatively tiny 
bureaucracies charged with administering and polic-
ing forests are totally Unable to prevent public access 
and unable to properly regulatC timber industries." 

After wresting control of forest resources from 
indigenous peoples, many governments have given 
private parties the lproperty rights to public forests. 
Often, this transfer of property rights has been con-
ditional: the private owner must "improve" or de-
velop the forest-which usually means clearing it--to 
claim benefits. These tenurial rules have helped ex-
pand smallholder agriculture, but in some countries 
they also allow wealthy individuals to amass large 
holdings (Repetto and Gillis, 1988). They also de-
prive many of the -100 million people who live in 
and depend dircetly on humid tropical forests for 
their livelihoods of a strong legal basis for tenure on 
forest lands (Colchester, 1991) 

While resettlement and colonization programs 
can be seen as the result of expansionist agricultural 
policies, they can also be viewed as manifestations of 
other policies. In countries with burgeoning popula-
tions, concentrated land holdings, and multitudes of 
landless poor, moving people into forest areas is 
considered the least expensive and politically disrup-
tive means of addressing social welfare needs. During 
the 1970s and 1980s, Brazil sponsored massive reset-
tlement programs to colonize forest areas in the Am-
azon Basin with small farmers, and Indonesia has had 
similar programs (see Bundestag, 1990). Colonization 
programs, particularly in the Amazon Basin, have 
also been used to establish sovereignty in areas 
where national boundaries are in dispute. 

Other activities also contribute to tropical forest 
loss. Infrastructure development, including road and 
dam construction, not only directly kills or damages 
large numbers of trees. It also provides easy access 
to settlers, miners, ranchers, and others with various 

economic interests in cle:ring the forest, Mining and 
petroleum development can be devastating-witness 
the large influxes of people, the extensive water and 
soil contamination, and tile inefficient use of wood 
for construction and industrial fuel involved. 

Finally, according to FAO estimates (FAO, 1988; 
Lanly, i982) logging directly causes 10 percent of 
tropical deforestation-and facilitates tropical forest 
losses stemming primarily from other causes In most 
numid tropical forest areas, logging practices today 
are typically "mining" operations that deplete or 
eventually eradicate tropical fore:,ts. While logging in 
tropical forests more generally tends to be selective, 
it can be very destructive if poorly planned and in
adequately regulated. 

Neady a!ltropical countries with public forest 
resources allocate the rights to harvest tmber 
through concession systems Few of these promote 
the sustainable use of forest resources. Too often, 
governments have invited rapid forest depletion by 
conceding most of the forests' economic benefits to 
concessionaires whom they scarcely monitor, much 
less force to comply with sustainable forestry 
guidelines. 

Most of the policies leading to forest loss and 
degradation were well-intended, but others have 
been adopted with full knowledge of their destruc
tive consequences. Repetto (1988) provides six 
explarations 5 for why policies destructive te forests 
were adopted and why they persist: 

(1)Sustained flows of benefits from intact 
natural forests have been consistently under
valued by both policy-makers and the public. 
Forests are exploited as though only two 
resources matter: timber and, especially in the 
tropics, the agricultural land thought to lie be
neath the forest. Obviously, "n asset that is 
undervalued will inevitably be minlused (assum
ing a demand for it exists). 

(2) The net economic benefits from forest 
exploitation and conversion have been over
estimated and many of their costs ignored. Plans 
to harvest tropical logs every 35 years are made 
in defiance of fact (many tropical forests need 
much longer rotations), exaggerating the rate and 
extent of regeneration. Such problems have 
plagued forest management in Indonesia, the 
Philippines, and other countries studied. 
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Table 1. Forestry and Development Data for Ten Countries with Largest Extent of Humid Tropical Forest 

Country Closed' Annual' 
Forest I,,:forestation 
Area Rate (Closed) 
(km) (%) 

Brazil 3,574,800 

Zaire 1,057,500 

Indonesia 1,138,950 

Peru 696,800 

Colombia 464,000 

Papua New 342,300 

Guinea 

Myanmar 319,410 

Venezuela 318,700 

Congo 213,400 

Malaysia 209,960 

0.5 

0.2 

0.8 

0.4 

1.8 

0. 1 

2.1 

0.4 

0.1 

1.2 

1. WRI. 1992. World Resources 1992-93. Data Tables 

Assumptions about the agricultural potential 
from land underlying tropical forests have been 
even more optimistic and the results even more 
disappointing, 

(3) Forest agencies and development planners 
exploit forests for commodity )roduction without 
first acquiring adequate biological knowledge of 
their resource's potential limitations or of the 
economic consequences of losing or diminishing 
the forest. Large-scale agricultural settlements and 

1990 

Population 

(millions) 

Annuall 

Population 

Growth Rate 

Per 

Capital 

GNP 
(%) ($US) 

(1987) 

150.37 

35.37 

184.28 

21.55 

32.98 

3.87 

2.07 

3.14 

1.93 

2.08 

1.97 

2.26 

2,550 

260 

490 

1,090 

1,190 

900 

41.68 

19.74 

2.27 

17.89 

19.1, 19.3, 16.1, 15.1, 

2.09 400 

2.61 2,450 

3.16 930 

2.64 2,130 

15.2. Oxford University Press. 

livestock operations are encouraged without ade
quate study of land-use capabilities. Painful and 
costly failures drive home the lesson that even 
the lushest tropical forest does not necessarily 
have rich soils beneath it. 

(4) Policy-makers attempt without much suc
cess to draw on tropical forest resources to 
solve a wide range of fiscal, economic, social, 
and political conflicts. Rather than modifying de
velopment strategies to deal with unemployment 
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Table 1. Continued 

Annual Public' Annual' Forest Volume2 Domesticz Volume' 
GNP' Debt as Increase Product Growth in Forest Growth in 

Growth Percentage Agricultural Exports Forest Product Domestic 
(%) of GNP Land 19892 Product Consumption Forest 

(1989) (%) (1000M3) Exports 1989 Product 
1979-1989 (1000WI ) Consumption 

(%) 1979-1989 

(%) 

2.7 18 2.9 1,262 37 3,571 60 

1.6 83 0.8 144 54 2,821 32 

6.5 46 0.8 11,734 (44) 46,457 353 

0.1 45 1.3 X X 1,687 (24) 

3.0 38 1.0 X X 3,359 -20 

1.2 41 0.9 1,408 113 1,383 116
 

2.3 25 0.1 433 137 4,915 76 

(0.8) 61 0.9 X X 2,294 111 

6.1 176 0.3 1,014 395 610 4 

5.7 40 0.3 27,638 33 24,454 56 

2. FAO. 1991. 1989 Yearbook on Forest Products. U.N. Food and Agriculture Organization, Rome. 
* Forest Producis are defined here as: non-coniferous industrial roundwood; non-coniferous savrnwood; and 

wood-based panels. See FAO 1989 Yearbook on ,,)rest Products for definitions. 

and rural poverty, for instance, or tackling the focused on natural forest ecology and manage
politically thorny problem of land reform, many ment. Furthermore, forest revenues are rarely
countries use forests as an escape valve to re- reinvested in maintaining the forest's productive 
lieve demographic and economic pressures. capacity. 

(5) Few rational governments are willing to (6) Finally, national governments have 
invest what it takes to manage the varied uses of underestimated the value of traditional manage
forest resources. despite their enormous value. ment practices and local governance over foresi 
While most .i,,able countries have substantial resources and overestimated their own forest 
agricultural research programs, few have devel- management capabilities. Local communities that 
oped app-eciable research capabilities or activities depend on forests for many commodities and 
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Table 2. Forest Area, 

Country 

Indonesia 

Thai!and 

Papua New Guinea 

Malaysia 

Cameroon 

Zaire 

Ecuador 


Peru 

Forest Department Staff, and Estimated Forest Residents 

Closed Tropical Forest Estimated 
Forest Area (ha) Department Staff Forest Residents 

113,895,000 17,000 15 million 

9,235,000 7,000 6 million 

35,623,000 445 3.5 million 

18,500,000 .5,070 

16,500,000 d36 -4o0,000 

I00,000,000 _836 - 15 million 

14,250,000 823 <2.2 million 

69,680,000 1,00 <2 million 

References: Ilafild (1992); Colchester (1991), Lynch (1991), Halpin (1990), Poffenberger (1990): Republic of 
Ecuador (1990); Winterbottom (1990), World Bank (1990), WRI (1990), Republic of Peru (1987), Winterbottom 
(1987). 

services besides timber have often-though not 
always-been more scinsitive to the forest's pro-
tective functions and apprecianve of the wide 
variety of goods that can be sustainablv 
harvested. 

become the world's major source of tropical hard
woods as other sources diminish (Grainger. 1987). 

Since most logging in the humid tropics involves 
selective cutting that leaves a residual forest cover, a 
logged-over area is t:sually not synonymous with a 
deforested area, as defined by the U.N. Food and 

SAgriculture Organization (FAO) if deforestation is de
0M IN 

How much humid tropical forest is affected by 
commercial logging Lanly (1982) estimates that 4 4 
million hectares of undisturbed productive closed 
tropical forest", were logged innually m the early 
1980s, mainly in Southeast Asia and Latin America. 
Illegal logging, according to Myers (1984), annually 
degraded another I.I million hectares Of undisturbed 
forest in the humid tropics In addition, as much as 
7.5 million hectares of previously logged closed 
forests (secondary forests) were relogged annually 
(Lanly, 1982). In tropical Asia. roughly half of the 
productive closed forests had been logged by 1980 
Nearly 27 percent of Africa's productive closed forest 
lands had been logged-over by that year Latin 
America-where onl 10 percent of the exploitable 

fincd as the complete removal of tree cover as FAO 
submits, logging was the primary cause of deforesta
tion for about 1.14 million hectares annually in 1980 
(Lanly, 1982). But FAO estimates of logged-ovei for
est do not specify the intensity of logging-related for
est degradation, and some lands are undoubtedly 
deforested in an ecological sense. 

As a direct cause of deforestation, logging is sec
ondiry to various forms of agricultural expansion in 
most assessments, (see, for example: Tho, 1991; 
Bundestag, 1990, Myers, 1989; Lanly, 1982). Never
theless, logging deserves more attention than esti
mates of its direct role in tropical deforestation sug
gest In the tropics, most logging takes place in 
humid forests, but FAO's deforestation estimate of 10 
percent includes all tyes of tropical forests. If most 
of the I. 14 million hectares of logging-related defor

closed forest had been logged by 1980-will eventually estation took place in "closed broadleaved" forests, 7
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then logging was directly responsible for about 16 

percent of deforestation in closed hroadleaved tropi-
cal forests In aInv event, such difhIcIlties with data 
interpretation invite cautui in accepting blanket 
claims that commercial logging exacts only a minor 
toll on forests in the humid tropics. 

-cutting 

Difficulties with data interpretation 
invite caution in accepting blanket 
claims that commercial logging exacts 
only a minortoll onforests in the humid 
tropics. 

The relative Importance of logging to forest loss 
and degradation differs considerably from one region 
to mother In so)utheast Asi's diptcrocarp forests, 
logging operations generally penetrate previously in-
accessible primary lorest, and loggers may remove 
up to -io percent of the standing timher volumle and 
leave between I,and -f) percent (f the ground with 
no canopy co'cr (tlundestag, 1990) liv contr'ist, tim-
her volumes extracted in Latin America are much 
lowv~r, and logging often follows the advancing fron-
tier of forest clared for cattle ranching an coloniza-
tion (DleBons, 1986, Lanly, 1982) 

lven within countries, national level data can 
obscure regional differences in What :auses detore-
station (see WWF, 1989). Shifting cultivation can se-
verely reduce forest cover when practiced in densely 

populated areas, such msthe inner islands of Indone-

sia But it causes relatmv.l\v little damage in the 

sparsely populated areas where timber harvesting is 
concentrated, such as Kalimantan or Irian Jaya, espc-
cially since shifting cultivation in these areas general-
ly takes place in secondary forest (.or r sev,see 

Wilson, 1989). 

Often, logging catalyzes deforestation attributed 
to other causes, such as shifting cultivation. Com-
mercial logging frequently tiiggers the direct conver-
sion of forests to such uses as pasture or agriculture 
Roads and other infrastructure built in forest areas in 
conjunction with logging operations create ne\, agri-
cultural frontiers, greatly increasing the vulnerability 

of the newly opened forest lands. Lanly (1982) esti

mates that deforestation rates are eight times greater 
in logged-over closed tropical forests than in un
disturbcd closed forests. 

Even without conversion pressures selectivc 

practices that are typical of most logging 
operations in the tropics can significantly damage the 
forest Logging operations otcn use 011 a1small 

fraction of the available timber, hut damage much of 
what remains In Northwest Ecuador, for example, a 
typical logging operation may harvest onlyv 17 cubic
Meters (i) from a total Sanding volume of I30 m' 

per hectare (Cabarle et al., 1989) But harvesting this 
5 to 2(0 percent of standing trees can damage 20 to 
50 percent or more of the remaining trees Careless 
logging can destroy or fatally injure residual trees, es
pecially intermediate-size trees vital for the next har
vest and saplings important to sulbsequent alvests. 

While not cxtensivc, most research on logging 
damage shows unacceptable damage to the unhar
vested growing stock. (See Table 3 ) In Sarawak, re
search has shown, trees representing as much as -t0 
percent of the residual basal area were damaged dur
ing typical logging operations (Marn and jonkers, 
1982). In Brazil's caste, i Amazonia, over 26 percent 
of the remaining trees greater than 10 cm. diameter 
were destroyed or seriously damaged in efforts to 
extract a mere 2 percent of the total ([hl and Vicira, 
1989). In Malaysia, 48 percent of all trees greater 
than 9.5 cm were destroyed to remove only 3 per
cent of the trees in the selective harvest of dip
terocarps (Johns, 1992). A review of logging damage 

to residual trees in Southeast Asia's dipterocarp 
forests by Appanah and Weinland (1991) indicates a 
range of between 10 to 75 percent damage to all 
stems greater than 15 cm., with the average slightly 
greater than 50 percent. 

Such studies document only immediately appar
ent damage-not the post-logging mortality that 
could appear several years later. Eleven years after 
logging, Johns (1992) documented dramatically 
higher levels of treefalls in logged forest compared 
to unlogged forest after a single violent storm hit an 
Amazon study site. Appanah and Weinland (1991) 
have documented heavy windthrow damage several 
years after selective logging in Peninsular Malaysia. If 



Table 3. Damage to Residual Trees Following Selective Logging 

Location Damage as % of Stems Source 

Peninsular Malaysia 

Par:i, Brazil 

Pari, Brazil 

Malaysia 

Malaysia 

Peninsular Malaysia 

East Kalimantan, Indonesia 

Indonesia 

Ilhilippeies 

Philppines 

Philippines 

Philippies 

Indonesia 

Indonesia 

Indonesia 

Sabah, Malaysi:a 

NOe The diameter c1asses of damaged 

0-1-69 

68 + 

26 

50-20 

55 

2-t-38 

-0 

4(0 

6-7() 

5o-66 

7-58 

16-5-. 

5(1 

50 

.q6 

68--5 

trees were not cited in most cases. 

Canonizada (1978)1 

Verissimo, et al. (1992) 

Uhl and Vicra (1989) 

Griffin & Caprata (1977)1 

Burgess (1971 )' 

Borham, et al (1987)' 

Abdulhadi (n d.)" 

Suniantri (n d.)-' 

Uebelhoer (1989)1 

[hcbelhoer (1989)1
 

Weidelt &lBailaag (1982)'
 

Weidelt & Banaag (1982)1
 

Tinal & Palencwen (1975)1
 

Abdu!hadi (1987),
 

Abdulhadi (1987)'
 

Fox (1908)'
 

Where this information was pro
vidcd, stems measured were greater than 10 cm or 15 cm diameter at breast height.
 

I As citid in Appanah and Weinland (1991).
 
2 As cited in JoIsIson and [.Lndgren (1990)
 

Relerences Verissinio, ct al 
 , (1992), Appanah and Wcinland (1991), Jonsson & Lindgren (1990); Uhl and Vieira 
(1989) 

post-logging damage is factored in, nearly all docu-
mernted cases (f logging damlage under tile Mal:ayan 
Selective System (MSS) have resulted m post-logging 
damage to intermediate-size trees exceeding tile 30 
percent maXimum allow sustainable logging inable i 
dipteroca:rp forests using MSS (Appanah and Weil-
land, 1991) 

Nutrient loss, severe soil eromion, soil compac-
tion, and diminished water retention can also hinder 
the remnant forest's ability to regenerate. These im-
pacts which vary consideiably by site, are linked to 

the intensity of harvesting. Studies of nutrient dy
namics following typical selective logging operations 
have shown considerable loss of soil nutrients in 
some instances, with varying rates of recovery 
(Shariff et al , 1990) Conpaction and the erosion of 
forest soils has also been widely observed, though 
rarely studied, luloving selective logging in the hu
mid tropics (see for example, Deflonis, 1986). In
creased water runoff in the wake of unregulated log
ging can seriously damage downstream fisheries and 
irrigation projects, potentially incurring economic 
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damage far in excess of the extracted timber's value 
(ITTO/HIID, 1988). 

It is widely assumed that controlling logging 
damage is prohibitively expensive. Some eviuence, 
however, suggests that even relatively modest mea-
sures can significantly reduce damage to the forest at 
moderate or no additional cost (Moad, 1989; 
DeBonis, 1986). In Sarawak, the use of directional 
felling and planned skidtrails reduced mortality to re-
maining trees by 33 percent and to understory seed
lings by up to 40 percent (Marn and Jonkers, 1982). 
These efforts also made skidding efficient and actual
ly reduced harvesting costs by as much as 23 per-
cent. Similar results have been reported in Surinam 
Jonkers and Hendrison, 1987) and Ecuador 

(DeBonis, 1986)
 
Logging can contribute to other destructive 


processes as well In canopies opened by logging, 
leaf litter and woody debris dry out, substantially in
creasing their flanlmability. Mosaics of logged forests, 
cattle pastures, settlements, and farming plots repre
sent a new patchwork landscape in which fire is be-
coining increasingly coninion, particularly during 

droughts associtted with El Nifio Such conflagra-

tions have burned millions of hectares during the 


past decade, including 3.5 million hectares in East 
Kalimantan in 1982-1983. Logging in some parts of 
the Amazon may have created the potential for com-

parable fires in Brazil (Uhl and Kauffiman, 1990). 
While it is generally assunled, even b, scientists, that 
fires rarely or never burn In undisturbed humid trop-
ical forests, growing evidence suggests human activi-
ties may be making this rule obsolete (Kauffman, 
1991) The Kalimantan fires affected an estimated 
8,000 square kilometers of unlogged forest (Mahn-
greau ct al , 1985). Smaller areas of primary forest 
have also burned on the edges of large tracts of in-
terspersed agriculture and logging in parts of the 
Amazon Basin (1lhl and Kauffman, 1990). 

Further fanning controversies over logging is the 
recognition that most of the concession systems used 
to allocate and regulate timber extraction on public 
forest lands are weak. Most forest revenue systems 
fail to capture much of the :onsiderable -stmmpage 
value" that mature tropical hardwoods represent. 
Stumpage values are economic rents that reflect the 

market value of timber minus the cost of attracting 
the necessary investment In theory, governments 
should capture all rent from timber harvested on 
public lands through fees, royalties, taxes, and other 
charges. But few exporting countries collect anything 
close. In the Philippines, government realized only 
16.5 percent of potential logging rents between 1979 
and 1982, and Indonesia captured only 38 percent 
during those years (Repetto, 1988). 

In theory, governments should capture 
all rentfrom timber harvestedon pub
lic lands throughfees, royalties, taxes, 

and other charges. But few exporting 
countries collect anything close. 

Of course, any rents not fully collected by 
government accrue to concessionaires as excess 
profits Small wonder that investors vie for timber 
concessions or that timber "booms" occur as inves

tors try to exploit profitable areas before the compe
tition arrives or concession policies are revised.
 
Many entrepreneurs attracted by the potential profits
 

know nothing about forestry-witness the extensive 
forest damage thcy cause as they seek to exploit the 
most valuable tiniber r:)idly. Worse, failing to cap
ture rent, governments lack the revenue to ade
quately finance the forest agencies that oversee 
concessionaires 

Most concession systems have other fundamental 
flaws as well. As noted, governments typically limit 
concession agreements to 5 to 25 years, even though 
most tropical forests require at least 60 years to 
regenerate between harvests. Since current conces
sionaires will not be around to benefit from the nextharvest, they have little incentive to protect the 
forest's productive capacity during the current one. ' ,, 

The structure of forest revenue systems also 
poses a problem. For example, the use of flat 
charges per cubic meter harvested provides strong 
incentives to extract the most valuable timber in 
ways that carelessly damage much of what is left. 
Trees with a stumpage value less than the flat charge 



are worthless to the concessionaire and can be de-
stroyed with impunity. 

Recent reviews by the World Bank and the 
World Resources Institute have identified other prob-
lems vith timber concessions in West and Central 
Africa, Southeast Asia, Brazil, China, and the United 
States (Grut ct al., 1990; Repetto and Gillis, 1988). 
These include windfall profits, inadequate monitoring 
and policing, inefficient processing (encouraged by 
log-export bans), enormous waste, and conflicts with 
agricultural and other national development policies, 

Finally, concession systems are subject to ticmen-
dous political and economic pressures that have led 
to widespread graft, corruption, and the abuse of ex-
ecutivc privilege in many forest-rich countries. Con-
cession allocation has often been politically influ-
enced; sometimes, it is little more than a m:echanism 

of political patronage (Nectoux and Kuroda, 1989)
'ven where forest agencis monitor concessions, the 
profits from timber exploitation are so high and the 
pay aInd status of forest officials so low that bribes 
can be an easy ,nd vcry rewarding investment. 

In 1987-89, a Commission of lnquiry charged 
by the Prime Minister of Papua New Guinea with in-
vestigating the timber mndustiy likened it to "ram-

page and pillage" and concluded that. ". .the tim-
ber industry, by its very nature, is conducive to acts 
of a criminal nature and acts contrarN to law and 
proper government administration' (Barnett, 1989). 

The Commission found prevalent the use of transfer 


pricing, "front" companies to mask foreign control 

of large forest tracts, bribery, undervaluation of ex-


port logs, false declaration of species, low prices for 
land ov.'ners and inadequate monitoring by forestry 
departments, tax collection agencies, and the om-
budsman office Of the 20 major timber companies 
investigated by the Commission, all but one regularly 
engaged in fraud and traisfer pricing (Barnett, 1989). 

Such problems with timber concessions are not 
unique to Papua New Guinea. For years, import 
records in Japan have shown considerably more 
hardwood volume coming from the Philippines than 
export records in that country indicate (Repetto and 
Gillis, 1988). In some years, the discrepancies have 
exceeded 120 percent. Export bans on raw log cx-
ports in Indonesia and the Philippines have been 
evaded by smuggling logs to Sabah (which has no 
such ban), where the cargo is reshipped to Japanese 
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and European markets. Another practice in Indonesia 
is to minimally process logs into oversize boards, 
roughly planed with a slight moulding on one side. 
This practice skirts the Indonesian ban on the export 
of raw logs and sawnwood, but clearly violates the 
intent of the law (Nectoux and Kuroda, 1989). In 
much of Latin America, true mahogany (Su'ietenia 
macropthylla and S. nagbogani)is nearing commer
cial extinction in accessible areas. Physical evidence 
gathered by environmentalists and investigative jour
nalists kas well as a number of court rulings) indicate 
that much of the internationally traded mahogany 
from Brazil is now cut illegally in protected areas
 
and Indian reserves (Monbiot, 1991).
 

In March 1992, for the first time, a number of 
tropical timber species were considered for protec
tion under the Convention on International Trade in 
Endangered Species of Wild Fauna and Flora (CTIES) 
at a meeting of signatory countries. One of the spe
cies, Dalbergianigra (Brazilian rosewood), was 
deemed so depleted that it was placed on Appendix 
I of CITES, which means that no further trade will
 
be allowed. Three other tropical timber species, in
cluding Pericopsisckla (afrormosia), S'ietenia ma
bogani (Central American populations of true ma

hogany), and Guaicacum officnalle (lignum vitae),
 
were listed under the less restrictive Appendix II
 
(species that can be traded, but only with pernits,
 
documentation of traded volumes, and paperwork
 
confirming the species' conservation status). Under
 

intense political pressure, four species proposed for
 
listing under Appendix I1were witldrawn, including
 

Swietenia inaciropJh /la (American nahogany),
 
Schinopsis s pp (quebracho), Gon''sthlus bancauMs
 
(ramin), and Intsia spp. (merbau). 

Thc listing of timber species under CITES has 
provoked considerable debate about the conven
tion's role in regulating trade in commercial timber. 
Some countries Would prefer to leave such matters 
to ITTO. Others believe CITES does have a role, cs
pecially given the voluntary and non-binding nature 
of ITTO, its limited membership, and its limited ca
pacity to ensure that members provide accurate and 
detailed information on the trade of overexploitcd 
timber species and their conservation status. Mlem
bers of CITES and ITTO will increasingly face such 
issues in coming years as the conservation status of 
tropical timber species becomes better known. 



IV. THE ELUSIVE GOAL OF SUSTAINABILITY IN NATURAL
 
FOREST MANAGEMENT
 

What is natural forest management? To most 
foresters, it is the controlled and regulated harvest of 
timber species in natural forests, combined with the 
use of various silvicultural and protective measures 
to sustain or increase the commercial value of forest 
stands that return after the initial logging (Schmidt, 
1987). In contrast, the ITTO Council defines sus
tainable forest management as "the process of 
managing permanent forest land to achieve one or 
more clearl: specified objectives of management 

with regard to a continuous flow of desired forest
 
products and services without undue reduction in its 
inherent values and future productivity and without 
undue undesirable effects on the physical and social 
environment" (Cassells, 1992). The ITTO definition 
is important because it recognizes the importance of 
non-timber resources in forest management. 

Typically, natural forest management entails 
selective cutting, but some approaches may entail 

clear-felling in narrow strips or small patches (see 

Hartshorn, 1990). Certainly, sustainable timber 

production demands that harvests, averaged over 
time, do not exceed the forest's regeneration rate 

and that the topsoil, site fertility, and the genetic 

potential of the desired species are 
not irreversibly 
lost. Some forms of natural forest management em-
phasize multiple-use (see, for example, Poore et al., 
1989), however, including timber harvesting.'9 

Well before European colonization and the in-
troduction of "scientific" forestry, many cultural 
groups living in the forested humid tropics were 
concerned about sustainability. As Poffenberger 
(1990) has documented, many cultural groups in 
southeast Asia traditionally try to hold their lands in 
trust for their ancestors and descendants and have 
developed customary laws to regulate land use. 
Some such laws reflect the spirit of what is now 
called sustainability. As quoted in Poffenberger 
(1990), one tribe in Irian Jaya believes that "the an-
cestors made these goods (the land) at the beginning 
of time ...and their descendants must be handed 
these goods in unimpaired condition in the future." 

Cultural groups living in tropical forest:, in other 
parts of the world have held similar views (Clay, 
1988). 

Even the most experiencedtropicalfor

esters admit thatgood examples ofsus
tainablenaturalforestmanagementare 
hard to find. 

Current concepts of sustainable management of
 
humid tropical forests for timber come 
from timber
management techniques developed in Europe. Begin
ning about 1860, these were transferred, often with
 
little adaptation, to the humid tropics. Several such
 
systems used during the colonial era apparently ap
proached sustainable production levels (Poore et al., 
1989). Accordingly, the forestry literature is replete 
with case studies and technical articles on selection,
 
shelterwood, and strip-cutting techniques that pro
mote natural regeneration in humid tropical forests
 
and, by extension, sustainable forestry. Yet, the
even 

most experienced tropical foreters admit that good
 
examples of sustainable natural forest management 
are hard to find (See, for example, Budowski, 1988; 
Wyatt-Smith, 1987; Wadsworth, 1983.) Today, only a 
minute fraction of the world's tropical forests are be
ing managed sustainably for timber production 
(Poore et al., 1989). As earlier efforts-such as teak 
forest management in Burma until the 1950s or the 
Malaysian Uniform System in the 1960s and early 
1970s-fall by the way, the amount of sustainably 
managed humid tropical forest is actually declining. 
The gap between the principle and practice of natu
ral forest management on most humid tropical forest
lands has never been wider. 

A rough consensus now holds that sustainable 
natural forest management for timber production is 
technically feasible and may even have been practiced 
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in very limited areas But experts don't agree on the 
socio-political obstacles to sustainable timber 
management or the likelihood that they can be re-
moved. The biggest bone of contention is over the 
practice of natural forest management in primary 
forests, where the non-technical obstacles are so 

great that it Is difficult to judge how serious tile 

technical constraints are. 


If more attention verc paid to non-technical ob-
stacles, governments and doiior agencies would get a 
better sense of just how sustainable natural forest 
managenent can be on a widespread basis. Con-
versely, if such impedicents are not seriously tack-
led before natural forest management is attempted on 
a larger scale, critics ,, tropical logging may be cor-
rect that-at least in some cases-atural forest 
management could hasten thc disappearance of hu-
mid tropical lorests 

What are these obstacles, I-low can they be 
overcome? And what policy choices must govern-
ments and development assistance agencies make to 
kee ) timber production from humid tropical forests 
viable over timc RLccnt overvievs of natural forest 
management in the humid tropics afford at least 

preliminary answers (See "t'le 4.) 

_ _ _ _ _ _ _ _tain 

Flew forestry experts define sustainability ex-
plicitly in terms of natural forest management In-
stead, the emphasis is on a continuous yield of tim-

ber (e.g., Iartshorn, 1990, Keto ct al, 1990;
 
Smithsonian, 1990; Poore et al, 1989; ITO/HIID, 


1988; Schmidt, 1987). Sonic cite the maintenance of 
other forest values (such as biodiversity and ecologi-
cal functions) but don't specify what is to be sus-
tained (e.g , PerI, et al., 1991; Goodland, et al., 1990; 
Jonsson and Lmndgrcn, 1990, I3ruCnmg and Poker, 
1989; Wyatt-Simith, 1987). 

It is possible that such vagueness about goals 
results from attempts to gloss over conflicts. As 
Poore et al. (1989) point out, timber sustainability in 
forest management is quite likely to conflict with 
other forest values, such as biological diversity and 
some ecosystem services. Similarly, Jonsson and 
Lindgren (1990) claim that natural forests, with all 
their diversity, cannot be completely protected with-
in the framework o commercial forestry. 

Without banning people from forests, preserving 
all of the forests' attributes is impossible. In forest 
management, there is sim)ly no free lunch. How
ever, defining sustainability narrowly as the produc
tion of a continuous yield of marketable timber is a 
mistake, even if non-timber forest products are taken 
into account. By definition, natural forest manage
ment should kee l) human uses of forests at a level 
compatible with the maintenance of the ecological 
processes that sustain them. Even if timber produc
tion is the )rimary management objective, sustaining 
some level of environmental services and biological 
diversity should be parht of the package, along with 
maintaining the forest's capacity to meet diverse hu
man needs besides those for employment or ,ood 
products. Most Such "secondary" concerns are aCtU
ally integral components of the forest ecosystem
essential to the production of the primary product 
(timber). 

Examples of linked forest management objec
tives are hard to find, but some exist. In Mexico's 
Qumntana Roo's Plan Piloto forest management proj
ect, chicle (latex) production is an integral manage
ment objective, along with timber produLtion.-'" (See 
Box 1.) In Peru, one of the major objectives of the 
Palcaz6i natural forest-management project is to main

the Yanesha cultural traditions and livelihoods 
(See Box 2.) But, the Palcaztm strip-felling system used 
in the natural forest also mimics natural forest 
regeneration processes that maintain the forest's 
origihal structure and composition (Hartshorn, 1990). 

_ _ _ _,_ _ _ _ 

In nearly all overviews of natural forest manage
ment, the results are marred by land conversion, 
over-expk;i:tmo. or institutional and economic in
stalili'y before conclusive evidence of sustainability 
be.omes available. Agricultural clearing and timber 
poaching interfered with natural forest-management 
practices at the Cart6n de Colombia concession, for 
instance. (See Box ,3; WRI, 1991.) In Malaysia, su.;
taminable forest practices ended when the forest wvas 
converted to oil palm and rubber )lantations. (See 
Box 4.) In the Yapo fore,t in C6te dIvoire, agricul
tural encroach nent threatens to interfere with the 
sustainable practices researchers aire trying to docu
ment. (See Box 5.) In some cases, existence of a 
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management plan based on the principles of sus-
tained yield is considered evidence enough that a 
forestry project is sustainable--double trouble when 
departures from the management plan occur before 
the methodology's effectiveness can be assessed, 

The forestry literature offers circumstantial evi-
dence of sustainability. It abounds with examples of 
"abundant" or 'successful" natural regeneration af
ter the first harvest and contains some evidence of 
success after a second. But forest managers familiar 
with several well-known natural forest-management 
projects are hard pressed to come up with hard facts 
apart from those on natural regeneration2 ' (WRI, 
1991) Even impressive cases-especially that of Pal-
cazu, where stripcuts showed abundant regeneration 
of a wide diversity of species-have their skeptics. 
Goodland ct al. (I 990) state that such regeneration 
ma.N allow foresters to predict how productive a sec
ond rotation of trees might be, but warn that sis
tainability cannot be gauged until after at least the
 
third cut. Poore et 
al (1989) go even farther: "It is 
not yet possible to demonstrate conclusivCly that any 
natural tropical forest ,nywhcre has been successful-
ly managed for the sustained production of timber." 

Poore et al (1989) and others suggest that strict 
,'proof" of S'ustained timber yield is nearly impossi-
hie to find and, in any event, of no V'alue In the 

search for management alternatives to the current 

"mining" of tropical forest resources. Drawing on 

perhaps hundreds of years of biomass accumulation, 
the first cut in a primary forest wVill usually offer the 
highest yield. In subsequent cutting rotations, less 
biomass accumulates and timber yields are lower, 
making absolute su.stainability w1l nigh impossible to 
meet (Moad, 1989) Still, some researchers (Poore et 
al 1989 and others) believe that after the initial har-
vest, yields from second and subsequent rotations 
can be maintained ;t a constant level 

Clearly, defining sustainability in terms of the 
continuous yield of timber alone is a trap The most 
important test is whether natural forest management 
conserves Irpical forests in areas with high defore-
station rates a natural forest-management system is 
preferable to outright fore' clearance regardless of 
whether strict sustainability is achieved since it pro-
v'idcs some income and maintains important ecologi-
cal functions. In addition, timber yield is not a pri-
mary indicator of a forest ecosystcm's health. Natural 

regeneration rates better reflect the productive state 
of the forest soon after a disturbance. Even better is 
monitoring the health of the ecological processes 
that underlie forest productivity, which allows 
predictions of future yields of timber and other 
goods and services. 

Definingsustainabilityin terms of the 

continuous yield of timber alone is a 
trap. The most importanttest is whether 
naturalforest management conserves 
tropical forests in areas with high 

deforestation rates. 

Most evidence of the sustainability of natuial 
forest-management systems remains unconvincing. 
Foggy management objectives, and a lack of project 
monitoring undermine its credibility, and most 
projects don't last long enough to use as a basis for 
judging sustainability Timber yield and natural 
regeneration rates are offered as "evidence" of sus
tainability because Most forest managers don't moni
tor anything ele. 

Besides better integrating research and monitor
ing into their projects, foresters need to track and 
monitor a wider range of ecosystem indicators. 
These include. 

* 	Regen ,ration indicators should reflect natural 
regeneration rates of important successional 
and dominant tree species; 

w Biodiversit,. indicators should, at a minimum, 
reflect the status of key pollinators and seed 
dispersers. However, since so little is known 
about the role of most species, it would be 
better to broadly monitor the status of a cross
section of biodiveisity (plants, mammals, 
birds, invertebrates); 

* Microclimae. temperature, humidity, and soil 
moisture aie crucial determinants ot germina
tion and seedling/sapling survival for most tree 
species and may be dramatically affected by 
forest-managcment activities; 



Table 4. Sustainability Issues in Natural Forest Management- Summary of Recent Forestry Literature 

ISSUES 


Definition of 

Sustainable Forest 

Management 

Evidence Supporting 

"Sustainability" 

Major Achievements 

(economic, ecological, 

institutional, social) 

Major Constraints 
(economic, ecological, 

institutional, social) 

Conclusions About 
Prospects for 

Sustainability 

Recommendations for 
Wider Practice of 
Sustainable Forest 
Management 

Wyatt-Smith (1987) 

Forest exploitation that provides a regular 
yield of forest produce without destroy-
ing or radically iltering the composition 
and structure of the forest as a whole, 

Malaysian Uniform Systen (MUS) was suc-
cessful when abundant natural regenera-
tion was present. in Philippines, selective 
logging shows excellent regeneration of 
prefeired species. Successful natural 
regeneration in Trinidad, Puerto Rico. 
CELOS system in Surinam looks 

promising. 

Some successful timber management pro-
grams have been developed, especially in 
Malaysia (MUS) and Philippines. 

Overexploitation & logging damage; 
shortage of trained staff & funding (e.g. 
Africa); desirable species must be present 
with abundant natural regeneration (MUS); 
variation among tropical moist forest 
(TMF) has led to failures when a system is 
transferred to another area. 

Tropical forests can be managed sustain-
ably, but plans must be suited for particu-
lar local conditions. 

Management plans must be flexible: need 
to take local conditions into account, as 
well as medium & long-term effects; need 
to promote welfire & participation of 
local people. 

Schmidt (1987) 

Controlled harvesting combined with
 
silvicultural practices to sustain or in
crease value of suDsequen' stands, all
 
relying on natural regeneration.
 

In Malaysia, MUS resulted in successful 
regeneration in lowland dipterocarp 

forests; liberation thinnings in selectively 
logged forest,, in Sarawak produces a new 
good quality stand quickly; selective log
ging in Philippines leaves a commercial 

residual stand. 

Some success with systems in lowland 
dipterocarp forests, e.g. Sarawak and the 
Philippines. 

Landless poor occupy many cut over 
sites; liberation thinning requires adequate 
stock of pole-size trees & much man
power; security problems (e.g. Colombia); 
short-term thinking by policy makers; low 
proportion of commercially valuable spe
cies; silviculture must be flexible. 

Asian experience shows that sustainable 
tropical forest management is technically 

feasible. 

Systems must be flexible because of com
plexity & variability of tropical forests. 
Need long-term stability; need commit
ment by national leadership; need effec
tivc technical training; need effective 

legislation & land use planning. 
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Table 4. Continued 

Poore, Burgess, Palmer,
 
ISSUES Rietbergen, Synnott (1989) 


Definition of Forest use in which nothing is done to 
Sustainable Forest irreversibly reduce the potential of the 
Management forest to produce marketable timber 

Evidence Supporting Sustainable management system in 

"Sustainability" Queensland; 
some small scale projects in 

Africa have begun, sustained managenent 
in Malaysia shows promise, sustained 
production is carried out in Trinidad & 
Tobago (strictly, however, sustainabilty 
cannot be pro'en until after the 3rd 
rotation) 

Major Achievements SustainlablC production of tropical timber 
(economic, ecological, is negligible (approximately 800,000 ha.). 
institutional, social) 

Major Constraints Land use policy, financial pohcy, logging 
(economic, ecological, control, forest legislation, & economic 
institutional, social) circumstances (e.g. Africa); illegal clearing 

of forests & overexploitation (e g. Asia). 

ConcluSions About Management of natural forest for sustain-
Prospects for able production _)f timber is technically 
Sustainability possible in many lorest types, but current 

practice is neghgible. 

Recommendations for Need government resolve & long-term 
Wider Practice of security; need to promote & help facili-
Sustainable Forest tate controlled conditions for sustainablc 
Management mnagement (establish overall land use 

plans; set standards for allowable cut, cut-
ting cycles, harvesting techniques, etc.). 

Goodland, Asibey, Post, Dyson (1990) 

Use of natural forest that indefinitely 
maintains the forest substantially unim
paired both in environmental services & 

in biological qualty. 

True detection of sustainability cannot be 
achieved until third rotation (at mini
munL); sustainabill v "approached" during 
colonial regimes in Asia & Africa-MUS & 
other systems fell prey to forest conver
sion before sustalability could be 
proved; several experiments underway in 
Latin America llay prove sustainable. 

Above mentioned systems in Asia & 
Africa vieldL about 2.5 to 5 mr/ha/year 
Burma teak rotation sustainably managed 

until 1962 when overexploitation began. 

Forests overexploited (e.g. Burma); forest 
conversion, population pressures, institl
tional instability; sustainable )forests are 
expensive to maintain & produce low rate 

of return. 

"Sustainability of tropical hardwood 
production has no, been achieved, would 
not be profitable were it to be enforced, 

& is unlikely to be achieved in future un
less major improvements are implemented
properly." 

Improve sustainability through govern
ment commitment & system of incen
tives; use careful selective extractions; de
flect logging to secondary forests & 

plantations 
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Table 4. Sustainability Issues in Natural Forest Management: Summary of Recent Forestry Literature 

ISSUES 

Definition of 

Sustainable Forest 
Management 

Evidence Supporting 

"Sustainability" 

Major Achievements 
(economic, ecological, 

institutional, social) 

Major Constraints 
(economic, ecological, 
institutional, social) 

Conclusions About 
Prospects for 

Sustainability 

Recommendations for 
Wider Practice of 
Sustainable Forest 
Management 

Summary: ITTO/HIID (1988) 

Multiple use management of forests for 
sustained yield of timber is emphasized. 

Probable that forests managed under MUS 
would be producing second-rotation if 
land had not been converted to agricul-
ture, strip shelterwood system I Palczu 
showing abundant regeneration; poly-

cyclic systems with liberation thinning 
show promise in Sarawak & C6te d'Ivoire. 

Forest management systems have shown 
success (at least technically) in a number 
of countries (see above). 

Main constraints ire economic, social & 
institutional rather than technical (conver-
sion of forests, pressure to accelerate fell-
ing cycles, unwillingness to invest in 
long-term, undervaluation of forest 
resources); size & complexity of tropical 
forests 

Sustained man-agement is technically feasi-
ble and examples do exist, however, 
most forests now receive little or no sil-
vicultural treatment & inadequate 
pi otection. 

Must have silvicultural data & analysis, 
and socio-economic & institutionai data & 
analysis to develop management plans; 
successful transfer of methods from one 

region to another are poorly understood. 

Jonsson, Lindgren (1990) 

Forests must be used economically in a 
way that yields a high production of valu
able products in the long perspective, re
tains fauna, and protects the global & lo

cal environment. 

Land in Costa Rica where carpaguianesis 
was harvested is showing ,:hundant 
regeneration; iegulations in Queensland 
recognize long-term economic and en
vironmental considerations 

Good planning & careful logging has led 
to sustainable use in Costa Rica & 
Queensland. 

Pressure to have shorter cutting cycle 
than recommended; natural forests cannot 
be completely protected within frame

work of commercial forestry. 

Sustainable management can be achieved 
in most areas through proper planning, 
execution & control; inherent ecological 
mechanisms must not be irreversibly 
disturbed. 

Cost effective & environmentally sound 
logging practices must be compiled into 
practical guidelines & disseminated tc all 
parties working with tropical forests. 
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Table 4. Continued 

ISSUES Keto, Scott, Olsen (1990) 
Perl, Kiernan, McCaffrey, 

Bushbacher and Batmanian (1991) 
Definition of 
Sustainable Forest 
Management 

Sustainable cut is seen as equivalent to 
the volume of incremental growth be-
tween harvests (Queensland); definition 

The natural humid tropical forests must 
be managed to provide economic benefits 
without destroying the forests' long-term 

should include maintaining level of productive capacity. 
biodiversity. 

Evidence Supporting 
"Sustainability" 

(Queensland model, which had been 
promoted as sustainable, is based on a 

13 examples in Latin America are given, 
none of which are demonstrably success

depauperate database & thus inappropri- ful in all the necessary elements of sus
ate as a model). tainable forest management-all need 

more time to mature. 

Major Achievements 
(economic, ecological, 
institutional, social) 

Make forests a permanent, rather than 
short-term resource; economic gain for 
local communities; provide land rights to 
native peoples. 

Major Constraints 
(economic, ecological, 
institutional, social) 

Timber industry was heavily subsidized 
by Government (Queensland); logging on 
a 40 year cycle will lead to stiuctural 

Social pressures; lack of technical or 
financial resources; lo ; stumpage value 
for timber; government policies that im

changes & a reduction in species diversi- pede national forest management. 
ty; sustainable definition usually ignores 
biodiversity. 

Conclusions Nbout 
Prospe.s for 

No valid reason for using the Queensland 
model as the basis for sustainable timber 

Natural forest management is technically 
feasible (can extract timber & non-timber 

Sustainability production. products in ways that maintain forest 
structure & ensure regeneration). 

Recommendations 
Wider Practice of 

for Industrial forestr,, should be restricted to 
less environmentally sensitive areas; large 

Need for reform in overall policy manage
ment; long-term, consistent technical & 

Sustainable Forest 
Management 

scale timber supplies can come only from 
plantations. 

financial support; and ability to resolve 
local political disputes & distribute 
benefits to local people. 
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Table 4. Sustainability Issues in Natural Forest Management: Summary of Recent Forestry Literature 

ISSUES 


Definition of 

Sustainable Forest 

Management 

Evidence Supporting 

"Sustainability" 

Major Achievements 

(economic, ecological, 
institutional, social) 

Major Constraints 
(economic, ecological, 

institutional, social) 

Conclusions About 

Prospects for 
Sustainability 

Recommendations for 
Wider Practice of 

Sustainable Forest 

Managemnt 

Hartshorn (1990) 

Sustained yield of timber (based on 
natural regeneration). 

In Palca7u, natural regeneration on two 
demonstration strips has been very good 
(approx. 1,500 individuals over 50 cm 
representing 132 species were found after 
15 months). 

Forests vill give a sustained yield of for
est products; provides employment for 
native comm unities; protects cultural in

tegrity of native peoples. 

Numerous past efforts to manage tropical 
forests have failed due to the high costs of 
extracting only the finest wood, the lack 

of understanding of tropical forests, & 
harmful government policies; need mar-
ketable building-phase species which grow 
quickly in orest gaps (for this system). 

Palcazu project has potential for sustain-
able development of the valley, 

Success of Palcazu project would show 
the opportunity exists for sustainable 
management of tropical forests; recent 
market acceptance of a large number of 
species has helped open the door for bet-
ter management of tropical forests. 

Summary: Smithsonian Tropical 
Forestry Workshop (1990) 

Harvesting that does not diminish the 
benefits of future generations: this re
quires protection of soil, water, wildlife & 
timber resources in perpetuity. 

Tropical forests & products are under
valued; logging operations are inefficient; 
governments do not have sound long

term forest policy; re-cutting too quickly; 
timber concessions are too short. 

Tropical forests must be accorded proper 
economic value if they are to be 
preserved; sustainable utilization systems 

can be viable so long as they mimic natu
ral forest dynamics & work within limita
tions of ecosystem. 

International Hardwood Products Associa
tion (IHPA) members should promote 
guidelines & criteria for defining sustain
able management; governments need se
cure long-term policy; sale of forest 
products should reflect replacement & 
environmental costs; proceeds should be 

reinvested in forest management. 
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table 4. Continued 

ISSUES 

Definition of 
Sustainable Forest 
Management 

Fvidence Supporting 
"Sustainability" 

Major Achievements 
(economic, ecological, 
institutional, socid) 

Major Constraints 
(economic, ecological, 
institutional, social) 

Conclusions About 
Prospects for 
Sustainability 

Recommendations for 
Wider Practice of 
Sustainable Forest 
Management 

Bruenig, Poker (1989) 

Wise use of tropical rainforests for long
term economic and ecological benefits. 

Indicators for sustainable forestry in Con
go are positive; SMS system, Malaysia has 
achieved sustained yield, Quintana Roo: 
successful sustainable timber production; 
TSI project in Philippines successful in 
residual dipterocarp forests. 

Several successful examples exist (see 
ibove); income of inhabitants has in

creased; environment is stable. 

Political conditions; laws; traditional lack 
of attention to non-timber products; lack 
of technical training for local personnel; 
lack of incentives to manage forests. 

Rainforests can be managed successfully. 

Need adequate political support, involve
ment of local people, & project-integrated 
training programs. 



LOCATION: 	Near the town of Felipe Carrillo Puerto 
in Mexican state of Quintana Roo on 
the Yucatan Peninsula (approx. 190 N, 
88 OW) 

IMPLEMENTING AGENCY: Organization of 16 com-

munal groups or efidos. The National 

Forest Service provides a dozen tech-

nical advisors 

FUNDING AGENCY: Mexican government, GTZ 
(Germany), Mexican Bank, World 
Wildlife Fund 

OBJECTIVES: 1. Maintain natural forest with natural 

regeneration 

2. Markc* new species 
3. Increase proportion of mahogany 

and cedar in forests through en-
richmcnt planting 

BIOPHIYSICAL CHARACTERISTICS OF THE SITE: 
(Forest type; climate; soils; elevation; wildlife; natu-
ral forest regeneration) 

* sub-tropical moist forest with dry season 

e average rainfall between 1000-1500 mm/yr 

0360,000 ha of land; 155,000 ha for forest 

production 


n 70 + tree species inventoried 


* Nutrients: indicators should be used that can 
reflect mineral nutrients, soil organic nutrients, 
and soil microfaunal levels; 

" Hydrology and Erosion: indicators should 
measure soil-erosion rates, water quality and 
hydro!ogic regimes, and; 

" Pathologies, Wind and Fire. outbreak,, of in-
sect pests and diseases, windfalls and blow-
downs, fuel loa'Al11g alld fire, and other poten-
tial threats to tree species should be monitored. 

These indicators should be tracked regularly 
after :and between harvests, and then comparCd with 

a large amounts of mahogany and cedar, although 
reduced by 25 years of previous logging ("high 
grading") 

w dry, shallow, limestone soils 

FOREST MANAGEMENT SYSTEM: 

(Silvicultural management; species harvested; rota

tion period; thinnings; extraction method; planting; 

monitoring; special conditions) 
* project initiated in 1983' 
n selective harvesting based upon diameter limit cut 
m 25-year cutting cycle 

m ejidos take continuous forest inventories, develop 
plans, harvest, and market product 

mharvesting 	 takes place during dry season 

n enrichment planting used to increase proportion 

of mahogany and cedar in forests 

MARKETING: 

n new contracts with log buyers provide higher
 

prices (mahogany at $150 M3) and ensure pur
chase of a wider variety of species (including
 
white soft woods) 

v some value added processing (sawmill & carpen
try shop) 

mproceeds from log sales spent on more process
ing equipment so ejidos may eventually sell fin
ished products 

* workers paid for inventory, marking, felling,
 
skidding, and hauling, as well as share in profits
 
from timber sales
 

measurement, in control areas. A basic research 
program to correlate the imipact of managemctt ac
tivities with forest ecosystem health indicators will 
help forest managers balance resource-extraction Icy
els. manage their intensities, and monitor forest 
health. Social and economic indicators should also 
be monitored in and around managed areas Such in
dicators might include: the rate of which full-time 
emt)loymcnt is created, the level and extent of profit 
sharing, local development activities, training oppor
tunities, income, and other measure of livelihoods, 
putblic health, and education levels. 
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E in rainy season, iocals can earn up to US S3,000/ 
year tapping chicle latex 

EVIDENCE FOR SUSTAINABILITY: 
n good natural regeneration, but cannot conclude 

sustainability after only 8 years 

STRENGTHS/ACHIEVEMENTS: 


" low population density 

* secure land tenure (ejidos have rights to benefits 

of production, but do not own land) 
" forest is ecologically adapted to disturbance 
* multiple yields from forest and strong markets 

for timber and non-timber 
" products increased income and employment for 

locals 

" high level of community organization and 

participation 


KEY PROBLEMS: 

* lack of adequate information and capacity to pro-
duce value-added goods 

" political and economic incentives are to get tim-
ber out fast 

* communities have limited access to information, 
limited legal role and political power 

" campesinos traditionally do not trust government 

" silvicultural system is flawed: 1) selective harvest-
ing with diameter limit assumes multi-aged stands, 
when, in fact, stands are single or two-aged, and 
mahogany seedlings are not found in understory; 

Apart from some discussion of continuous tim-
ber production and the harvest of non-forest prod-
ucts, few forestry experts have cxplicitly (JticstionCd 
how equitable the distribution of other economic 
and social benefits Is under natural forest manage-
ment. Some of the benefits of commnity-based for-
estr%projects are touted in the litcraturc, including 
local employment, equitable profit distribution, and 
the recognition of land and resource rights for local 
communities (Pcrl et al., 1991; Hlartshorn, 1990, 

2) harvesting 1-2 trees per ha does not create 
openings large enough to stimulate natural ma
hogany regeneration; 3) limits on annual volume 
extraction based upon questionable data about 
growth rate, ingrowth, and inventories 

u problematic implementation of silvicultural sys
tem: I) calendar of timber harvesting impedes 
mahogany seed dispersal (trees felled in January, 
but releases seeds in March); 2) proposed plan of 
cutting 1/25th of area on 25-year cycle not fol
lowed; 3) collection of inventory data skewed to
wards large diameter trees 

POLICY IMPLICATIONS: 
w project demonstrates the real value that a sus

tained natural forest could have to local commu
nities (over 3,000 families now benefit in Quin
tana Roo) 

n as profits are directed back into production and 
value-added processing equipment during this 
first stage, the income of the ejidos should rise 

n forest resources must benefit local people, and 
locals must be integrated into their management 

w outside technical and political support imperative 
to success 

n much still needs to be done to improve educa
tion, research, technical training, and silvicultural 

methods 

Sources: Perl et al. (1991); Santos (1991); Snook 

(1991) 

lBrucnig and Poker, 1989). In two conmunity forestmanagement cases (WRI, 1991), Quintana Roo in 
Mexico and lalcazii in Peru, the equitable distribu
tion of income from a variety of forest products and 
secure land or resource tenure are Important man
agcmcnt objectives. Yancsha forestry cooperative 
members themselves v'iew the strengthening of their 
community"s cultural, economic, and resource in
terests as one of the project's most Important 
dividends. 

Sustalinability will be hard to achieve unless such 
benefits as steady local employment, secure land 



LOCATION: 	Lower Palcazi '/alley, eastern base of 
Peruvian Andes, from 90 50' to 100 
45' S latitude 

IMPLEMENTING AGENCY: Yanesha Forestry 
Cooperative (local), Pichis-Palcazti Spe-
cial Project (PEPP) 

FUNDING AGENCY: USAID (Tiopical Science Cen-
ter (TSC) contracted to design manage-
ment system) 

OBJECTIVES: 1)Create local employment for native 
communities 

2) Manage natural forests for sus-
tained yield of forest products 

3) Preserve cultural integrity of 
Amuesha (Yanesha) Indians 

BIOPHYSICAL CHARACTERISTICS OF THE SITE: 
(Forest type; climate; soils; elevation; wildlife; natu-
ral forest regeneration) 
* tropical premontane rain forest life zone 
* average rainfall 6700 mm/yr 
* 75% of area in primary forest cover 
* tall (45-55 m),species rich (175-200 per ha > 10 

cm dbh), no dominant species or genus 
* 300-500 m elevation, rolling hills, several 


rivers 

* red clay soils, acidic (pH 3.8-4.5), aluminum 

abundant, nutrient poor (calcium, phosphorus, 
potassium) 

* forest renewal through gap-phase dynamics 

tenure, equitable profit sharing, and off-season cco-
nomic alternatives are part of the prescription, and 
many natural forcst management projects no doubt 
provide sonic such benefits. Unfortunatcely, few forest 
managers specify the benefits and the beneficiaries to 
be expected from natural forest management. Here 
natural forest management proponents can help by 
being explicit about what benefits should be expected 
and how they are to be distribt.ed. In addition,
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FOREST MANAGEMENT SYSTEM:
 
(Silvicultural management; species harvested; rota
tion period; thinnings; extraction method; planting;
 
monitoring; 	special conditions)
 
* system began in 1985 
a strip shelterwood system: timber exploitation 

limited to long (200-500 m), narrow (30-40 m) 
ciear cuts bordered on each side by intact natural 
forest
 

n new strips will be located at lea.t 1OOm from re
cently cut strips 

0 primary forest excluded from harvesting: steep 
slopes, swamp, 5-10 m wide buffer along 
streams, and patchcs of inaccessible forest 

* 30-40 year rotation between harvests of a specif
ic site 

n annual rates of logging set at 1/30th of total 
productive forest area to give constant sustained 
yield 

n reliance on abundant natural regeneration from
 
seed and stump sprouts and high growth rates
 

n extensive monitoring oi tree establishment, sur
vival, and growth 

a Silviculture: in second year, sprouts are reduced 
to 1 or 2 per stump; as canopy closes, climbers 
are cut; once trees have formed a closed canopy, 
the competitive equilibrium can be adjusted to 
favor desirables or eliminate undesirables 

x most of biomass is removed and utilized; small 
branches left behind to provide nutrients for 
regeneration 

a draft animals used for extraction to minimize 
damage 

project managers should monitor such benefits along 
with indicators of forest ecosystem health. 

The forestry literature identifies the main con
straints to sustainable natural forest management as 
being economic, social, and institutional-not techni
cal or silvicultural But examples of sustainability 

http:distribt.ed


MARKETING: 
" primary products are sawnwood and preserved 

roundwood; scrap wood converted to charcoal 
" total harvested wood from first demonstration 

strip equivalent to 350 m3/ha (150 3/ha in sawm
logs, 90 m3/ha for poles & posts; the rest is 
branchwood sold as specialty items or converted 
to charcoal) 

" wood processed locally (portable sawmill, pre-
serving equipmert, and charcoal kiln) 

" limited amournt of wood exported) 
• 	local processing center expected to produce 

limitec net returns of S3500 per ha of forest har-
vested; expansion of processing center should in-
crease returns to $27,500 per ha 

EVIDENCE FOR SUSTAINABILITY: 
m	abundant natural regeneration: inventories of two 

demonstration strips (20 x 75 m at 30 months 
and 50 x 100 m at 24 months) showed 209 spe-
cies & 1,983 individuals on the former and 285 
species & 6,624 individuals on the latter. Tree 
species (> I m tall) on the first demonstration 
strip are more than double the number of origi-
nal tree species 

STRENGTHS/ACHIEVEMENTS: 
" community land claims legally recognized 
* provides employment/income to communities 
* buffers communities' social and cultural integrity 

from effects of colonization 
* locals involved at all levels 
mnational park, buffer zones, and production sorest 

areas created 

failing for technical reasons do exist. In particular, 
systems developed in one area have failed in others 
where ecological and silvicultural conditions differ 
For example, the Malaysian Uniform System seemed 
to work on fertile lowland flat soil, but not on steel) 
hillsides (Wyatt-Smith, 1987). Since the 1970's, the 
Malaysian Selective Management System has been 
used in steel) hillside areas, but it too must be 
adapted for each site. In general, silvicultural systems 

KEY PROBLEMS: 
w for this silvicultural system to succeed, species 

must be capable of rapid establishment in gaps, 
grow quickly, and produce marketable wood 

mmanagement is highly technical 
* project is more profitable than cattle, but less 

than coffee (thus land-use plan must be effective
ly implemented) 

* some difficulty developing local markets 
a if the project had to repay debt, it would take up to 

15 years (project given US $2 million start-up grant) 

POLICY IMPLiCATIONS: 
• 	setting an important precedent before signing the 

loan agreemei,t: USAID required that lands 
claimed by the communities be officially recog
nized and legally titled by the government of Peru 

inlocal people have been involved in management at 
all levels, from harvesting to processing to marketing 

• if project is successful, it will demonstrate the 
potential for sustainable management of tropical 
forests and the ensuing benefit to local communities 

* plan assumed-it seems correctly-that people 
who live on the land (natives as opposed to set
tiers) are interested in long-term sustainability 

wproject also assumed that the government cannot 
control land use-it will be dictated by the rural poor 

a native communities often prove to be more stable 
and to value forests more than national govern
ments-it would be wise to invest in them 

Sources: Stocks (1991); Hartshorn (1990); Jonsson 
and Lindgren (1990); Hartshorn (1989); Moad (1989); 
Hartshorn (1988) 

are too often applied on a blanket basis because data 
is inadequate or improperly interpreted (WRI, 1991). 
To be sure, the inability to adapt management plans 
to new information or changing conditions remains 
one of the major uncertainties clouding prospects for 
sustainable forestry projects. 

As a first step, forest managers need to identify 
potential constraints-commonly referred to as 
externalities" after the fact-during planning and 
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LOCATION: 	Pacific coast of Colombia, north of the 
port of Buenaventura, 100 km north-
west of Cali (3 * N, 770 W) 

IMPLEMENTING AGENCY: Cart6n de Colombia, 
operated by Smurfit/Latin America, a 
subsidiary of Container Corporation 

FUNDING AGENCY: Private sources 

OBJECTIVES: Produce 80,000 m3 of mixed hard-
woods per year fof pulp on a sus-
tained yield 30-year cycle 

BIOPHYSICAL CHARACTERISTICS OF THE SITE: 
(Forest type; 	climate; soils; elevation; wildlife; natu-
ral forest legeneration) 

" humid tropical forest 
* very wet; average rainfall of 7500 mm/year 
" average temperature is 27 degrees C 
* 	terrain typified by low hills (50-100 m) 
" 61,000 ha: 60% non-forestry (indigenous peoples' 

reserve & protection forest), remaining 24,000 ha 
is production forest 

prepare a corresponding strategy to incorporate cor-
rective measures into the original management plan 
as warranted. This should encompass, at a minimum, 
probable economic, institutional, hUman resourc, 
,nd demographic trends. 

Economic constraints are the most frequently 
cited obstacles to sustainable natural forest manage-
ment. Pressures to overexploit natural forests arc 
numerous and, often, interconnected. One is the 
undervaluation of forest resources, which leads to 
their wasteful use and discourages both public and 
private investment in their maintenance. Market 
interventions2 2 to restrict exports and stimulate 
domestic industries can artificially depress domestic 
timber prices and send the wrong economic signals, 

m wide mix of tree species (250 pet .1 ha) domi
nated by Dialyantheragracilipesand Camp
nosperma panamensis
 

m soils are clay, entsols; acidic & infertile 

FOREST MANAGEMENT SYSTEM: 
(Silvicultural management; species harvested; rota
tion period; thinnings; extraction method; planting; 
monitoring; special conditions) 
m project initiated in 1974; concession ends in 2004 
m selective harvesting of 150 species as pulpwood 
w cutting cycle is 30 years 
w cut 800 ha annually (out of 24,000 ha); 80,000 

m 3 pulpwood harvested annually 
* harvesting accomplished using aerial cables, thus 

minimizing damage to residual trees 
n 	company researching potential of eucalyptus and 

pine plantations in Andes; expects to complete 
move toward plantations by the time concession 
ends in 2004 

MARKE'I ING: 
w commercial wood volume is 125 m3/ha: 100 

m3/ha as pulpwood & 25 m3/ha as sawlog 

thus accelerating forest depletion. Economic pres
sures from unstable markets for tropical timber often 
invite overexploitation: many forest managers feel 
forced for profit's sake to abandon relatively low 
production, or conservative but sound, natural forest 
management practices. In Malaysia, experience with 
both the Malaysian Uniform and Selective Manage
ment Systems indicate; that external economic forces 
frequently prompt local managers to accept shorter 
cutting cycles than those called for by the appropri
ate silvicultural system. 

Another impediment to long-term investment is 
the low stumpage fees charged to concessionaires. 
Most governments undervalue their forest resources 
by not accounting for replacement costs or the loss 
of non-timber products and environmental services 
(ITTO/HIID, 	 1988). What little forest revenue the 



" pulpwood is used to make kraft paper at mill 

near Cali 


" local sawmills buy logs from settlers 
" 	in 1946, Colombia imported 100% of its paper; 

by 1988, it was nearly self-sufficient in paper (ex-
cept for newsprint) 

EVIDENCE FOR SUSTAINABILITY: 

n on site studies have indicated that sustainable 


production can result from natural regeneration 


STRENGTHS/ACHIEVEMENTS: 
" limited damage to residual stand through use of 

aerial cable logging 
" excellent natural regeneration and evidence of 

sustained yield on protected sites 
" provides local income/employment opportunities 


KEY PROBLEMS: 

i social pressures have pushed local people into re-


cently harvested areas, thus interrupting regeneration 
n people seeking income from enterprise has led to 

over-population in the area and over-harvesting of 
wood 

government does collect doesn't even cover manage-
ment costs (Smithsonian, 1990). Additionally, low 
rents provide little incentive to concessionaires to in-
vest in efficiency or sustainable harvesting practices 
(Repetto and Gillis. 1988). 

A major market failure is the inability of con-
sumers to distinguish between timber that is pro-
duced sustainably and timber that is not. Certainly, 
the latter is often cheapcr to produce, 23 and vastly 
more prevalent. But flooding the market with unsus-
tainably produced timber brings prices down to lev-
els at which the recovery of investment in sustaina-
ble production practices is impossible. 

Another problem is that markets for lesser 
known timber species are limited. Since logging 
operations typically damage trees with limited or no 
market value during the harvest,24 their activities 

• 	cost of wood to company is high because of care
ful logging procedures used in extraction; to be
come more competitive, the company is moving 
toward plantations 

m move toward plantations may upset local econo
my and result in high local unemployment 

POLICY IMPLICATIONS: 
m technical aspects of management plan seem to be 

sound, though expensive 

* company unable to control access of concession 
area due to rapid influx of colonists 

a results from short-filber plantations in the Andes show 
that a higher yield of pulpwood can be produced at 
a lower cost than natural forest management 

m considering move to plantations, can this be seen 
as truly successful TFM? 

w careful logging procedures could be used as 
model, but what about their high cost? 

a replicability difficult due to few countries having 
high pulpwood demand as Colombia 

Sources: Barrera (1991); Lambeth (1991); Perl et al. 
(1991); Barrera (1986) 

frequently impede or prevent natural regeneration
 
(including that of valuable timber species). If these
 
unappreciated 
trees enjoyed broader markets, more 
care would no doubt be taken in logging. As it is, 
the limited market for lesser known timber species 
could limit the economic viability of the Yanesha 
Forestry Cooperative project in Peru and present 
problems for the Quintana Roo project as well. The 
Yanesha Forestry Cooperative solved this problem 
by marketing lesser known species as treated posts. 
In Quintana Roo, the forestry management coopera
tive conditions the sale of high-quality mahogany on 
the purchase of lesser known tree species. Obvious
ly, if broader markets for more species were guaran
teed, promising natural forest management efforts, 
such as these in Palcazti, would be much more at
tractive financial investments and start-up subsidies 



LOCATION: Peninsular Malaysia (2-6 ° N, 100-1090 E) 

IMPLEMENTING AGENCY: Malaysian Forestry 
DeparmenttalDepartment 

OBJECTIVES: Obtain an even-aged, higher volume 
stand of desired species on a rotationbasis o 

BIOPHYSICAL CHARACTERISTICS OF THE SITE: 
(Forest type; climate; soils; elevation; wildlife; natural forest regeneration) 

* humid tropical forest (lowland dipterocarp forest) 
* average rainfall >3000 mm/yr; rain throughout 


year
yrt obeen 
"a 
ha): 13.8 m ha has been proposed protection for-
est; 9.1 m ha of this as productive forest (a large 
part of which has already been logged) 

"soils moist, low in organic matter 
* forest renewal through gap-phase dynamics 

FOREST MANAGEMENT SYSTEM: 
(Silvicultural management; species harvested; rota-
tion period; thinnings; extraction method; planting; 
monitoring; special conditions) 

"	monocyclic system with a single, comprehensive 
harvest of all merchantable species at end of each 
rotation 

" 70-year rotation 
* diameter limit set at 45-50 cm dbh 
" competitors, climbers, and unwanted trees over 

45-50 dbh are poison girdled 
* system relies on high seedling densities and spe-

ciestha repondfavrabycanpy penngsoped,cies that respond favorably tto canopy openings 

* species harvested include the red meranti group 
of the genus Shorea, and species of the genera 

Dipterocarpus,Anisoptera, and Dryobalanops 

" heavy equipment (trucks, bulldozers & skidders) 
used for extracting timber; limited use of draft 
animals 

MARKETING: 
a In 1983, the forestry sector in Malaysia accounted 

for US$2 billion in export earnings (14.1% of totlepr annsad68 fteGP 
export earnings and 6.8% of the GNP) 

EVIDENCE FOR SUSTAINABILITY: 
F successful regeneration cited; MUS forests would 

probably be producing 2nd rotation crops now if 
they had not been converted to agricultural uses 

STEGH/CEVMN: 
some success with system in lowland dipterocarp 
forests 

n existence of a strong, well-established Forestry
 
Department
 

KEY PROBLEMS: 
* system not successful in hill forests or other areaswith low seedling density or uneven diameter 

distribution, and most lowland forest has now 

converted to agricultural usesforestry concessions typically awarded for shorte 
forestryncnnessionsrtypcallyaawardewforhshortetime than needed for regeneration (which leads 
to overexploitation) 

p pressure to exploit areas exceeds area's long-term 

• capacitytendency to accept 25-35 year cutting cycle 

(assumes-most often incorrectly-adequate 
stocking and minimal logging damage) 

n social unrest; indigenous people have no claim to 
remaining forest 

POLICY IMPLICATIONS: 

tropialtorestmnemenfmust benfleind 
take into account the specific local conditions 
where it is applied 

madequate silvicultural data unavailable or ignored,so harvesting methods are often applied on a 

blanket basis 
• even if an effective silvicultural system is develoeeooiscaadisiuinlpolm 

economic, social, and institutional problems 
can overwhelm sustainable management practices 

o future success depends partly on strict enforcement 

s onus should be on concessionaire to "prove" 
that stands can be cut on shorter rotation 

Sources: Lee (1991); Burgess (1989); Moad (1989); 
Schmidt (1987); Tang (1987); Wyatt-Smith (1987) 
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LOCATION: Yapo Forest in the West African coun-

try of CMte d'Ivoire, 50 kms. north of 
Abidjan 

IMPLEMENTING AGENCY: Soci&t6 ivoirienne de 

ddveloppement des plantations 

forestidres (SODEFOR) and the Centretechnique forestier tropical (CTFT) 

FUNDING AGENCY: Caisse centrale de coop6ration 
6conomique (CCCE) 

OBJECTIVES: C6te d'Ivoire Forestry Master Plan 
1. Preserve country's ecology by 

maintaining or restoring adequate 
forest cover 

2. 	Attain a level of timber prodiuction 
that can mect the dc.mestic and 

export needs of the country 
3. 	 Meet the needs of the population 

for fuel and constru,.tion wood 

BIOPHYSICAL CHARACTERISTICS COF THE SITE: 


(Forest type; climate; soils; elevation; wildlife; natu
ral forest regeneration)t!average rainfall between 1'500-2000 mm/yr with 

monsooaseai 
 n 1 
Yapo forest area is 10,000 ha 

FOREST MANAGEMENT SYSTEM: 
(Silvicultural management; species harvested; rota-
tion period; thinning5; extraction method; planting; 
monitoring; special conditions) 
• objective is to favor valuable trees > 10 cm 

" silvicultural practices: traditional exploitation of 
,economic species and thinning by poison girdling 

MARKETING: 

m forestrir accountc; for 1% of GNP and 5% of all 
exportsi 

a cuts in Yapo forest are sold through competitive 

bidding (14,000 m 3 in 1989 and 9,000 M 3 'in 
1991) 

EVIDENCE FOR SUSTAINABILITY: 
t project in Yapo forest is based on SODEFOR-

CTFT experiment, which yielded an annual gain
in growth of 50-75% in stems of 73 main spe
cies > 10 cm dbh (3-3.5 m 3/hafyr versus 2 

m 3/ha/yr for the control) 

STRENGTHS/ACHIEVEMENTS: 

n identified permanent forest reserves ("classified 
forests") which are mapped and guarded 

n silvicultural methods have increased the produc
tion of good quality timbei by as much as 100% 

KEY PROBLEMS: 
a tremendous pressure on forest resources from 

migrants' quest for more farmland 
a loggers reluctant to abide by forest management 

measures 

POLICY IMPLICATIONS:
 
success 
in tropical rainforest management achiev
able only if it has high level political support andthe necessary human and financial resources 

n presence of the Forest Service must increase in 
the forest estates to protect against illegal land 
clearings and irresponsible logging 

i stabilization land use in Europe after agrarian 
revolution took over a century, this process 
needs to be encouraged and hastened In Africa 

Sources: Aidara (1991); Schmidt (1987) 

-U!
 



could be cut back or eliminated. On the other hand, 
there is the risk-especially in forest areas lacking se
cure land tenure and controlled access-of stimu-
lating the same sort of run on these trees that has 
jeopardized the sustainability of valuable tropical 
hardwoods. 

Closely tied to economic constraints are institu-
tional impediments to long-term forest security and 
investment. First is the lack of strong national land-
use policies to protect forest areas from conveision 
and destructive for ms of development. Although 
many countries have national forest policies and laws 
on the books, most cover only timber production, 

and few are applied effectively Even where forest 
laws cover local tenure and non-timber forest prod-
ucts, as they do in some African countries, Mexico, 
and Honduras, they are seldom enfoiced (Rietbergcn, 
1991), much less integrated into an overall national 
land-use policy (Vyatt-Smth, 1987). Where no per-
manent forest estate exists and forest lands arc in-
discriminately converted, timber conccssionaires 
have little long-term security-a prerequisite for suc-
cessful sustainable management., In Colombia's 
Cart6n de Colombia concession, promising natural 
forest-management practices have been thwarted by 
encroachment on concession areas (WRI, 1991). 

Even where forested areas are designated as per-
manent forest estates, concessionaires still have little 
incenti e to invest in sustainability because nearly all 
logging concc!,sions are shorter than forest-rotation 
periods-" (Smithsonian, 1988) The common practice 
of awarding logging oncessions to political allies 
also works against sustainability (ITTO/HIID, 1988) 

since concessionaires move heaven and earth to 
make a quick profit before the government changes 
hands and their logging privileges evaporate. And 
when forests aire exploited strictly for short-term 
gain, the resource is badly damaged, if not de-
stroycd. Forests are also casily and profitably sold off 
to interested third parties (Poore e al., 1989). Of 
course, long-term concessions alone can't ensure sus-
tainable development: in colonial West Africa, the,, 

did not lead to sustainable management (Repetto and 
Gillis, 1988) because they were overwhelmed by 
high-grading, failure to follow felling rules, and poor 
implementation of silvicultural treatments. 
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Only flexible management plans based on exten
sive research, careful control, and thorough monitor-
Ing and evaluation will work in the humid tropics' 
ecologically complex forests And a sound manage
ment plan must be backed up by adequate financial 
resources and well-trained staff and workers. Yet, 
training and supervising personnel to carry out the 
complicated instructions i equired to manage tropical 
moist forests is a daunting challenge. As Wyatt-Smith 
(1987) points out. -Individual workers are to a great 
extent on their own and have to assess and take ac
tion on each situation as it presents itself " Giving 
them a few pointers and a reading list is clearly not 
enough. 

Where participants and project personnel are 
poorly trained, the harvest is ill-timed, the wrong 
trees are cut, logging damage is excessive, and over
cutting occurs. In C6te d'lvoire, this management 
gap constrains sustainable timber management in the 
Yapo Forest. In Quintana Roo, those involved with 
tile ejidos natural forest-management project fear that 
a lack of technical personnel and training oppirtuni
ties work against progiess. Yet, the Palcazti project, 
based on the strip-shelterwood silvicultural systeir. 
demonstrates that local people can manage a system 
at all levels it they participate in all phases-from 
designing the management plan to harvesting, 
processing, and, ultimately, marketing. 

Another widespread constraint to sustainable for
estry management is the inadequate representation of 
local peoples when forest policies (ITTO/HIID, 1988) 
that influence their livelihood, rights, and culture are 
formed1 7 Such neglect, whether deliberate or not, 

has sunk more than one forestry project It people 
living in and near the forest are left out of the plan, 
tley can subvert it by illegally clearing or occupying 
newly cut-over areas. Indeed, Perl et al (1991) argue 
that: "Resolving local political disputes and carefully 
distributing the benefits arising from forest managc
ment often override the importance of purely techni
cal considerations." 

Without question, pressures to convert forests 
and occupy cut-over sites work against sustainable 
forestry. High population growth, coupled in many 



tropical countries with the inequitable distribution of 
productive agricultural lands, means that ever more 
people need food and jobs on the lands least able to 
sustain them. Pressures that push the destitute into 
the forest are complicated by other factors (among 
them, mineral extraction and commodity agriculture) 
that attract the not-so-poor. Indeed, inparts of Africa 
Indother areas, this may be the larger problem (Riet-

bergen, 1991). 

As population pressures on dwindling forest 
resources increase, sustained timber yield will be 
come ever more difficult Many areas once consid-
ered suitable for sustainable forest management in 
West Africa and Peninsular Malaysia have already 
been converted to :,gricu!ture (Goodland et al., 
1990) In South Ameri'a, and indeed in many parts 
of the humid tropics, landless larmers spontaneously 
move into forest lands first opened by logging roads 
(Schmidt, 1987) Illaddition, squatters and shifting 
cultivators-spurred by economic and social forces 
beyond their control-often illegally clear the forest 
to make money or to feed their families. Clearly, al-
leviating social pressure on forests means exerting 
better control over forest lands, involving local peo-
pie in forest planning, 'md making sure that the 
benefits of use or conservation are fairly distributed. 
Just as clearly, the roots of this prol)lem lie outside 
the forest sector and must be attacked there, 

Despite extensive constraints, most foresters 

conclude that sustainable natural forest management 

is possible if strict planning and control, as well as 

other major incentives and in.tutional reforms, 
are 

part of the policy package (see Poore et .il., 1989; 

I'rTO/-IID, 1988; Schmidt, 1987; 
and Wyatt-Smith, 

1987). Even skeptics (such as Goodland 
et al., 1990; 

and Keto et al.,
1990) do not dismiss the possibility;
they simply take a grimmer view of the obstacles 
and of past experience. 

Recommendations for the wider practice of sus-
tainable natural forest management are extensive and 
diverse. (They are also somewhat contradictory, in 
the forestry literature, several researchers and other 
observers give technical recommendations even 
though they claim that the major problems are non-
technical.) There is some consensus though. Most 

experts call for the formulation and dissemination of 
guidelines on cost-effective and environmentally 
sound logging practices, along with training pro 
grams developed to help practitioners follow the 
guidelines (sue Jonsson and Lindgren, 1990). Sup
ported by silvicultural data collection and analysis,
 
these guidelines should then, 
most analysts concur,
 
be fashioned into site-specific working plans 2 that
 
are closely monitored and controlled, and updated as 
needed. 

While nearly all tropical forest observers agree
 
that the major constraints to natural forest manage
ment are 
economli-, social, and Institutional, Most
 
recommendations targeted at these issues are general.
 
Wyatt-Smith (1987) 
 and others suggest that natural
 
forest management projects designed 
to promote the
 
welfare and participation of local peoples 
are most
 
likely to overcome 
the many problems historically
 
ass'ociated with natural forest management. Two keys
 
to enabling forest communities to practice sustain
able natural forest management are securing land
 
rights (customary land rights in long-inhabited areas)
 
and developing market acceptance for a wider varie
ty of 
 timber species. These elements contributed 
heavily to the initial successes of the Yanesha Forest
ry Cooperative and Qumntana Roo (WRI, 
 1991).
 

Others stress the need for high-level political
 
commitment m-mfnfested in stronger laws and land
use plans, complemented by more effective technical
training (Aidara, 1991; Poore et al.. 
 1989; Schmidt,
 
1987). This commitment must be long term, provid
ing land t,.nure for communities and concession
 
security for commercial interests. Many also believe
 
sustainably managed limber should be certified to
 
meet and increae consumer demand for "good" 
wood. At the same time, governments should cap
tlure more rent fro,,' stumpage fees and reinvest this
 
money in forest research, management, and 
supervision. 

Finally, some researchers (e.g., Goodland et al., 
1990; Keto et al., 1990) recommend that natural for
est management in primary forest areas should be 
gradually replaced by plantation forestry and reliance 
on secondary forest management (set, Box 6). Sec
ondary forests near population centers often provide 
critical environmental services to large numbers of 
people, though they may be more vulnerable than 
remote primary forests to complete destruction. Until 
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The development of plantations, secondary for-
est management, and the rehabilitation of degraded 
forest areas are often p:omoted as alternatives to 
logging in largely intact or primary tropical forest 
areas. Undoubtedly, the development of such alter-
natives will be part of the solution to slowing and 
reversing the loss of primary humid tropical forest. 
The transition to providing significant tropical hard-
wood supplies from these alternatives will take con-
siderable research, political commitment, invest-
ment, and time. Changes in how primary forests are 
perceivel and valued, however, will ultimately be 
the keys to any widespread transitions. This means 
that primary forests will have to become more 
widely and highly valued for a range of non-timber 
products and attributes including biodiversity, cli-
mate regulation, watershed protection, non-timber 

forest products, and cultural diversity, 
Although there are as many as 18 million hec-

ares worldwide in tropical forest plantations, the 
vast majority have been developed for the produc-
tion of softwoods and eucalyptus (FAO, 1988). As a 
result, plantations have had little effect in reducing 
pressure on humid tropical forests that are valued 
as sources of hardwoods. The plantation models 
that dominate most investments are characterized 
by large-scale monoculture plantations of industrial 
wood. These are often intensive operations to pro-
duce pulpwood and sawn-wood for distant markets, 
and fuelwood and poles for local markets. This has 

_S__ 

Froma globalperspective,it is difficult 
to see how naturalforest management 
could be widely and sustainablyprac-

ticed in the humidtropics. Caseby case, 
however, the prospectsfor sustainable 
naturalforest-managementlook more 

encouraging. 
-SUCCessful 
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frequently meant that large tracts of land have been 
condemned to biotic impoverishment and provide 
little benefit to local residents. In humid tropical 
forest areas (e.g., in peninsular Malaysia), plantation 
development has often meant the conversion of 
natural forests to cash crop plantations of oil palm, 
rnbber, and other commodities for international 
markets. 

Tropical hardwood plantations in deforested or 
degrad~ed forest areas could reduce pressures on hu
mid tropical forests. Unfortunately, tropical hard
wood species are notoriously difficult to grow under 
the current plantation paradigms of large-scale, 
monocultural (or perhaps two or three species) 
plantings of fast-growing, highly productive trees. 
There are several notable exceptions including teak 
(Tectonia grandis), laurel (Cordia alliodora), and 
some dipterocarps (Shorea spp). Tropical hardwood 
plantations are limited)ecause most hardwood spe
cies have very narrow environmental requirements 
that have evolved in highly competitive, polyspecific 
niches found only in natural forests. Most hardwood 
trees are late successional species that depend on 
complex ecological and environmental relationships 
that cannot be replicated in large open environments 
with a very simplified ecological structure, so 
they're left open to insect infestations, deprived of 
vital soil microbial relationships, and inadequate 
moisture supplies. With the exception of a limited 
number of hardwood species, the traditional 

such a transition takes place on a large scale, Good

land et al. (1990) argue, any timber management in 
natural forest areas should be confined to areas that 

are not environmentally sensitive or plagued by so
cial turmoil and should rely on the most selectiveand least-damaging extraction t-_chnologics available. 

From a global perspective, it is difficult to see 

how natural forest management could be widely and 
sustainably practiced in the humid tropics. Case by 
case, however, the prospects for sustainable natural 
forest-management look more encoUraging. Indeed, 

approaches are likely to be as diverse as 

the humid tropical forests themselves. 



plantation model is likely to provide limited alterna-
tive supplies of tropical hardwoods, 

A more promising alternative may be to invest 
in the management of secondary forests-those 
forests that have regenerated after logging or out-
right clearing. Secondary forests account for approx-
imately 36 percent of all productive closed tropical 
forest (FAO, 1988). While primary closed tropical 
forest shrinks at an annual rate of more than 32,000 
square kilometers, the area occupied by secondary 
forest expands at more than half that rate (Wads-
worth, 1987). Nevertheless, secondary forests are 
rarely managed in the tropics. According to Wads-
worth (1987), the overlooked secondary forests have 
forestry management advantages over both primary 

forest and plantations. These forests are 
more acces-
sible, as well as closer to markets and local work 
forces than primary forests Compared to planta-
tions, secondary forests contain species adapted to 
their environment, better conserve soil, water, and 
biological diversity, and tend to complement rather 
than compete with agriculture since they do not 
need to be situated on the best sites (Wadsworth, 
1987). Finally, secondary forest managemictt in-
volves less initial cost and risk than plantations, 

Rehabilitation of deforested and severely de-
graded forest lands presents another alternative to 
timber harvesting in primary forests. In tropical 
Asia alone, more than 54 million hectares of 

previously logged forest may be suitable candidates 
for rehabilitation (WRI, 1988). In Brazil's Amazon 
Basin, more than ten million hectares of humid 
tropical forest have been converted to pasture, 
most of it abandoned within five to ten years (WRI,
1990). Rehabilitation may require little more than 
protecting degraded forest areas from agricultural 
clearing, grazing, fire, and log poaching. In other 
situations, active steps may catalyze natural forest 
succession. In the Philippines, restoration efforts in 
cogon grasslands (Imperataspp.) on once-forested 
land have shown that both the productivity and the 

iversity of severely degraded forests can be largely 
restored using relatively simple and inexpensive 
techniques (Jensen and Pfeifer, 1992). Similar efforts 
in Brazil have also demonstrated the potential for 
restoring forest productivity in abandoned pastures 
under certain conditions (Uhl et al., 1990). 

The potential for any of these alternatives to 
replaze primary forests as a source of tropical hard
woods is not well researched. As these alternatives 
receive i icreased attention, however, the role of lo
cal peoples must be carefully assessed. Degraded 
forest lands, secondary forests, and areas targeted
for plantation development are frequently called 
home by many people. If they are not seen as part
of the solution in the development of these alterna
tives, the), may very well be a decisive factor in 
their failure. 



V. THE TROPICAL TIMBER TRADE AND THE SEARCH FOR GOOD WOOD
 

Rampant deforestation and the unabated logging 
of humid tropical forests have provoked producers 
and consumers alike to call for the greater use of 
market forces and purchasing power to halt defor-
estation. While bans and boycotts are popular 
mechanisms, such trade restrictions as quotas, tariffs 
and taxes, are more widely employed-albeit more 
to protect or promote domestic industiies than to 
answer environmental concerns Such market inter-
ventions are used to discourage certain practices. To 
fill the need for positive incentives to promote sus-
tainable forest management, tropical timber certifica-
tion programs have been started in several consumer 
countries, 

' * * : * O 

Dudley (991) defines a logging ban as "a legally 
enforceable ruling covering some or all species of 

tropical hardwood in both raw and/or processed 

form" and a boycott as "a voluntary rejection of 

tropical hardwoods, usually by individuals, groups or 
local government authorities." Bans may be imposed 
on exports or logging activities within producing na-
tions or on imports by consuming nations. In prac-
tice, most such measures are applied selectively and 
narrowly. Usually, the quantities, types, physical 
dimensions, or costs of products that can be traded 

are restricted. 


Bans imposed by producer nations usually re-

strict the export of raw logs. In theory, such bans 

stimulate value-added processing and increased for-

eign exchange earnings or protect threatened and 

rare species. The most extreme examples of logging 

bans imposed by producer nations have been in 
Southeast Asia. In 1989, Thailand banned all logging 
nation-wide after exhausting 57 percent of its tropi-
cal humid forest and nearly 80 percent of its tropical 
dry forests (Paisal, 1989) Since the 1970s, the Philip-
pines has experimented with bans of varying scope 
(l)udley, 1991; Poore ct al., 1989). But even its most 
iecent and drastic measure, declaring logging illegal 
in 64 of the country's 78 provinces, has not curbed 

deforestation. In the absence of government actions, 
forest-dependent communities have also set up road
blocks to halt industrial logging and defend their 
livelihoods (see SAM, 1989). Often, concession sys
tems encourage rapid resource extraction by multi
national corporations and only intensify deforestation 
and the desperation of local communities (Repetto 
and Gillis, 1988). 

Bans and boycott., on tropical timber imports 
have become political realities in both Europe and 
the United States (RAN, 1991; Counsell, 1989). While 
their merits are hotly debated, bans and boycotts ap
peal to consumers frustrated by government inaction
and convinced that their "pocketbook vote" can 

stem tropical defoicstation. Boycotts have raised 
public awareness of the timber producers', traders' 
and consumers' roles in deforestation, and helped 
generate political will for international negotiations 
over tropical forests. 

These concerns are shared by throngs of con
sumers who are beginning to organize and influence 
government actions Some 200 city councils in Ger
many have banned the use of tropical timbers, and 
51 percent of Dutch municip-dities have followed 
suit. In the United States, ,i growing number of states 
and cities, among them, Arizona, New York, Califor
nia, and Minneapolis, have banned or considered
 
banning the use of tropical timbers in public con
struction projects. For example, the California state
 
legislature may prohibit the purchase of tropical
 
hardwoods, except those from certified sources. 
In
 
Minneapolis, a total ban 
on the trade of tropical tim
hers within city limits from both the public and pri
rate sectors has been proposed (Elkins, 
 1992; Hamil
ton, 1990; Anderson, 1989). 

Although boycotts have not so far dampened the 
internationA appetite for tropical timbers, they could 
eventually greatly influence purchasing patterns in 
Europe and the United States-roughly two-thirds of 
the world market by value. According to one recent 
poll, 61 percent of those surveyed "go out of their 
way to tpurchase environmentally friendly products
even at greater costs" (Golin/-larris Communications 



and Angus Reid Group, 1992). Large retailers of 
wood products are responding to this new trend, 
recognizing that what is good for the environment 
can be good for business. In the United Kingdom, 
the largest home improvement chain-B&Q-and an 
association of over 200 Scottish timber retailers and 
wholesalers have responded to WWF-AI.K.'s call for 
importing only sustainable timber products by 1995 
(Sullivan, 1992). Likewise, in the United States, a ma-
jor office manufacturer-The Knoll Group-launched 
a joint venture vith an independent organization that 
certifies marketplace claims of environmental 
achievements-Scientific Certification Systenm'-to 
identify sustai nably produ.:ed timber from tropical 
and temperate forests (Knoll and SCS, 1991). 

The effectiveness and potential of bans and boy-
cotts in Europe and North America to stem tropical 
deforestation is questionable Applied indiscriminate
ly, they could depress an already underva;lucd re
source by making forestry less competitive with al-
ternative land uses, such as agriculture. Also, bans 
and boycotts influence no more than a tiny traction 
of the world's tropical timber production, as approx-
imately 80 percent of all timber is used dom1estically 
in the countries that produce it (See Table 1.) And 
bans do not address deforestation's underlying 
causes (TFF, 19911b). Indiscriminate bans or boycotts 
actually stand to undermine tile few incentives that 
fledgling forestry prolects have to promote sustain-
able management' many would (qliicklywither with-
out northern demand and capital. 

The effectiveness of logging bans in producing 
countries has y'ielded mixed results too Thaland's 
logging ban has increased the pressure on forests in 
neighboring Burma and Laos (Lintner, 1992), and 
since restrictions on the export of finished wood 

products a e limited, illegally felled timber is still ex-
ported (I)udley, 1991) In the Phllippines, the illegal 
timber trade is an estimated -1) percent greater than 
the legal trade (FIU, 1991) The recent cancellaton 
of timber concessions in northern Guatemala to es-
tablish a protected area has teduced umber extrac-
tion by perhaps a third, but has also resulted in the 
transport of illegallv harvested logs to sawmillsI ust 
across the border in Mexico (RodrigueI and Cabarle, 
1990). 

While bans and boycotts may appeal to con-
sumcrs and politicians, their effectiveness is hindered 

by a lack of political will and enforcement capacity, 
and their impact will be limited unless positive steps 
are taken to alleviate the larger economic and social 
pressures that drive deforestation. Moreover, the le
gal basis for one country imposing import bans on 
products from another with different environmental 
standards has beeil successfully challenged under in
ternational trade agreements. The recent GATT dcci
sion overruling the U.S. ban on imports of' Mexican 
tuna has establhshed an unfavorable international le
gal climate for tropical timber bans. Similar senti
ments are reported within the legal framework of the 
European Comnmnity (l)udley, 1991). li this con
text, certification programs and lablling may do 
more than bans or boycotts to encourage producers 
to adopt sLstainable tinmber-managenent practices. 

Given the drawbacks of blanket bans and ,'olun
tary boycotts, there is a growing movement to 
employ international commodity agreements and in
dependent "good wood" ptograms to pronmte tropi
cal timbers produced fiom11 sustainable sources. Al
though European consu,mers' concern about tropical 
deforestation first led to certification programs, they 
are now taking hold in tile United States, and some 
nowv cover temperate forests Several small private 
organizations are evaluating sources case by case, as 
illustrated below Such programis, together with in
ternational guidelines for establishing forest policies, 
hold considerable promise for improving forest 

management. 
Ilow does tmnbcr certification work? Certifica

tion programs are designed for individual producers 
and evaluate the perfoirmnmce of a particular forestry 

operation In contrast, guidelines are for govern
ments and provide models for national policies on 
the permanent forest estate, standards for regulating 
concession systems, and principles for maintaining 
biological diversitN Certifcatmon prgrans are new, 
limited, and site-specific ITTO's guidelines ha\'C y'et 
to be implemented by producer countries, although 
a target date for full implenmentation--the year 

2000-has been endorsed hy the ITT() Council 
Such certification programs as Ramnforest Alih

ancc's "Smart Wood,' Scientific Certification Sys
tem's "Green Cross," and the Institute of SustainablC 



Forestry's "Pacific Certified Ecological Forest Prod-
ucts" promote forest stewardship and sustainable 
timber production based on ecological, social, and 
economic criteria. (See Boxes -, 8, and 9) They of-
fer measurable criteria and a mechanism (periodic 
site-inspections) for verifying producer performance, 
In theory, certification rewards certified producers 
with new markets, premium prices, outlets for diver-
sifted products, and more revenues. But experience 
shows these rewards are elusive (Ussach, 1992) Ac-
knowlcdging hoW urgent the need for better 
stewardship is and how inherently difficult leaping 
from today's worrisome status quo to absolute sUs-
tainability is, several programs offer pre-certification 
assessments as a stepping stone for willing producers 
unable to meet tile criteria The idea is to generate 
"gree competition" to improve forest management 
within a region (lt;minel, 1992, Institute of Sustain-
able Forestry, 1991) 

International organizations, such as ITTO and 
IUCN, 'Advocate guidelines for estabhshing national 
policies to regulate industrial logging according to in-
ternational standards Estaiishing such guidelines 
anmlong sov'ereign nations and across cultures is not 

easy-witness tile current 
turmoil surrounding the 

TFAP reform movement and the fractious UNCEI) 

negotiations over 
the Global Forest Principles An-

other problem is the proliferation of certification 

programs based upon varying criteria and self-

verification techniques. Veracity is also an 
issue. A 

recent survey 
 in England revealed that 'virtually all 
green claims made by' British timber traders and DIY 
superstores about their tropical timbers are mislead-

ing and unsubstantiated' (Pearce, 1992). 


In general, whether standards are accept( ,1inter-

na',ionally wvill
greatly influence how widely certifica-

tion programs are employed 
 But, certification pro-

grams are appealing in their own 
right because in 
some cases the' can demonstrate tile fiasibilty of 
sustainable management practices even in the ab-
scnce of more comprehensive land-use policies and 
macroeconomic reforms. Then too, such programs 
are likely to become more important for producers 
who watnt to m11aintain1 access to lucrative markets as 
"green" demand for sustiinably produced wood 
from all forests grows. 

The various certification programs and guide-
lines currently in operation or proposed all call for 

written forest-management plans. Timber production 
criteria are based on the concept of "sustained 
yield," meaning that harvests should not exceed the 
forest's growth rate. Some production rate based on 
scientific analysis is set before management practices 
are initiated, and these practices are monitored con
tinuously and revised as warranted. Several programs 
advocate using the natural regeneration of native tree 
species as an indicator of a sustainable management 
system. 

Rainforest Alliance and The Institute for Sustain
able Forestry provide tile most explicit guidelines for 
technical forest management, requiring that all trees 
harvested or slated for harvest in the next cutting be 
physically marked prior to logging. Polycyclic sil
vicultural techniques, such as selective felling, are 
uniformly endorsed over other practices that perma
nently alter the forest's structure and risk overtaxing 
its ability to recuperate. All certification programs re
fleet tile assumption that the farther tile managed for
est structure deviates from natural conditions, tile 
more difficult and expensive it will be to attain sus
tainability, hut endorsing a generic silvicultural tech
nique is dangerous since each forest ecosystem re
quires a different management practice (Donovan, 
1992). For example, in some settings tile best way to 
get a certain species to regenerate may be a clear
cutting technique. (See Box 2 )
 

Few certification 
programs rely on sustained 
yield alone to ensure ecological sustainability. Often, 
timber production levels are set to protect soil and
 
water quality, biodiversity, or non-wood forest
 
products. This approaih relies 
on leading indicators
 
of forest health and helps to ensure 
tile forest's abili
ty to produce critical environmental services as well
 
as timber Such indicators signal when timber
 
production should be curtailed 
or halted and when
 
the forest ecsystcm has recuperated and rcestab
hshed acceptable levels of environmental services. As
 
further insurance, most programs require that pro
tected areas 
be set aside as control areas so that the
 
impact of harvesting on 
the forest's regenerative ca
pacity and hiodiversity can be evaluated Extremely 
cautious in this respect, tile Institute for Sustainable 
Forestry will not certify timber from a forest unless 
its needs for maintaining soil fertility and biodiversi
ty are met first The Institute's "Ten Elements of 
Sustainability" spell out criteria for maintaining or 
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Definition of Sustainable Forestry 
" Minimize forest degradation 

" Practice sustaincd yield forestry 

" Enhance-or at least not threaten-the interests 

of indigenous and other long-settled forest 
dwellers 

" 	Harvest non-timber forest products (NTFPs) on 


portions of timber concessions set aside from 

commercial logging 


* Make environmentally sound logging practices 


eco(iomically sound 


Criteria 

General/Environmental 
" 	Harvesting plan (to be compiled before logging 

begins), including general site description, topo-

graphic map, stand-level map, road design, sensi-
tive areas, seasonal activities, etc. 

" Research and monitoring plan for harvested sites 

and control (unharvested) sites to gauge environ-

mental impacts 

* Buffer strips along waterways and protect areas 

on slopes exceeding 25 degrees 


* Harvested trees must be marked beforehand, and 

removed by directional felling technique to avoid 
damage to remaining trees 

" Future harvest trees must be banded 

* 	Logging damage to remaining trees must not ex-
ceed 25 percent 

" Harvesting machinery must haul logs with front 
end and any blade lifted off the ground to mini-
mize soil disturbance. Excessive spillage of fuel 

and other fluids are to be avoided 
" 	Post-logging inventory must occur within six 

months of completed harvest to evaluate environ-
mental impact 

" 	Non-timber forest products and local economies 
built around them must not be adversely affected 

" 	Impact on wildlife populations must be 
minimized (no huiting, trapping, live capture or 

trade permitted by outsiders) 
* 	Encroachment by colonists is to be prevented 

Social 

• 	Socio-economic assessment of concession area 

including common property management re
gimes, possible impacts on demographics, em

p!oyment and local natural resource management 

sys:ems, and an ethnobotanical survey (especially 

concerning NTFPs) 
m Community land claims and legal rights are to be 

clearly explained, secured, and respected 

n Fair, independent, and democratic mechanisms 
will be established for community-concession 
regulation, and their compliance, modification, 

and monitoring 

n Substance of all negotiations must be communi
cated by agreements which specify the rights, 

benefits, and possibilities and privileges of the in
volved parties 

.	 Concessionnaire will negotiate benefits with local 

communities which may include: vocational 
training and education; employment; organiza

tional development; and health care services 

n Community losses will be compensated according 

to a fair formula subject to a just .nd full consul

tative process, including crop and game losses, 
impaired environmental services, and/or foregone 

present income and future opportunity costs 

Process 
* 	Information search on potential source, including 

discussions with knowledgeable individuals 

* 	Field evaluations 

* 	Field audits by qualified personnel, including pro
fessional foresters, ecologists, and social scientists 
(local experts, if possible). This will be done on a 

yearly basis for certified sources 
m Determination of certification by Smart Wood 

program's Review Board after review of field au
dit report and recommendations 

* Recommendations and technical upport to 
producers to improve their operations from 

"well-managed" to a "sustainable soirce" 
* 	Linking producers with U.S. retailers through 

"Smart Wood" programs: "Smart Wood 
Products" (those who sell products from certified 

Smart Wood sources, among others) and "Smart 
Wood Company" (those who only sell products 

from Smart Wood sources) 



Definition of Sustainable Forestry that wish to be recognized for their sustainable
" Recognize a forest as an ecosystem within which management efforts
 

many forces that affect the biodiversity of flora 
 a Provide an economic incentive for producers ofand fauna, nutrient holding capacity and regener- forest products to develop and adopt sustainable
ation of timber and non-timber species interact forest-management systems* Adopt silvicultural management systems to op- * Collect data and stimulate additional research totimize natural regeneration of seedlings and/or identify specific threatened species, areas of consaplings (e.g., uniform shelterwood, strip shelter- centrated biodiversity ("hot-spots"), specificwood, and selection systems) regions requiring exceptional preservation steps," Control logging operations to minimize soil ero- and new sustainable forest management practicession, compaction, and damage to understory wProvide reailers with a uniform certification sysvegetation (e.g, directional felling, skid trails) tem to help their customers identify environmen

* Maximize utilization of all species in a practical tal achievements related to the products they sellattempt to diversify both management and ex- * Give consumers the power to make clear, intraction programs formed choices in the marketplace, backed by" Recognize the basic land tenure rights of local in- sound scientific documentation
 
digenous populations
 

Process
Criteria m Educational programs to curb inappropriate de* Identify and catalogue effective sustainable forest mand or excessive use of commercial wood spemanagement systems currently used throughout cies among producers and consumers
the world n Certification of sustainable sources* Identify consumer and industrial products pro- Identification of critical control points that reduced from material obtained from forests man- quire monitoring throughout "chain of custody"aged under certified sustainable forest manage- a Establishment of a comprehensive auditing systemment systems n Development of appropriate checks and balances to en* Establish clear guidelines for competing companies sure compliance and integrity of "Green Cross" label 

restoring n.tural processes, Shunning lcrtilicrs, her- Alliance stipulate that local land claims and accesshicidCs, a;nd peSicides, preserving comLmunity stabilh- rights must be respected. Rainforest Alliance further 
ty. ind respecting .incient h)rests ('eBox 9) requires that local land claims be mapped and theirThe current gener.ition of certification programs boundaries marked. Likewise, secure legal title andis as concerned with ,1,l,11 a.s with cCological Sus- marked boundaries for timber l)roduction areas arc
tainibilit Most specily criteria )nlocal p;irticipation also recluired. 
Inprojlect planning, cmplo)nlent generation, a;InL Unlike conventional forest concession s',stems,
proht shiring TIhC InsttLte for Ststiin.ile Forcstry certification programs highlight the importance ofhighlights c-nni(l stibilit\ h)r hcal c( Immunitics setting rc-alistic fccs and royalties, reinvestment, and as its progranm llagship criteri(n Rallnorcst Alli- the value of non-tinber forest products;an1ce' Is st::nd.irds anl the cmicrging Forest ,tcwvard- Tracking "good wood" from the forest to theShip StInlirds (A iILwpr(visiol)nal I')rcst Stewardship store shelf and rcliablc periodic monitoring pose( )Linci maindatc m cl.nisis hor ncg )tiating with enornous challenges t()certificlation prograns. Mostan11d IUstl\V C (lpeSllhting hl;l C0)IlillLInltics Whose tracking systcns now enploy a inix of mill records,rights arc nfringCd upi) b h)gging (perations. shipping manifcsts, and metallic markers. Eventually,

Scientific Certificat iln Sstcms *nd Rainforcst radio-isotope injections and other chemical or 

-
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Definition of Sustainable Forestry 
s To bring ecological and economic stability back 

to forest communities 

Criteria 
" 	Forest practices will maintain or restore the aes-

thetics, vitality, structure, and functioning of the 
natural processes, including fire, of the forest ec-
osystem and its components 

" 	Forest practices will maintain or restore surface 

and groundwater quality and quantity, including 
aquatic and riparian habitat 

" Forest practices will maintain or restore natural 
processes of soil fertility, productivity and stability 

• 	Forest practices wi!l maintain or restore a natural 

balance and the diversity of native species of the 
area, including flora, fauna, fungi and microbes 
to preserve the long-term health of ecosystems 

" Forest practices will encourage a natural regener-
ation of the native species to protect valuable na-
tive gene pools 

" Forest practices will not include the use of artifi-

cial chemical fertilizers or synthetic chemical 
pesticides 

• 	Forest practitioners will address the need for lo-
cal employment and community stability and will 
respect workers' rights, including occupational 

electronic measures may be used. To boost credibili-
ty, Scientific Certification Systems conduct periodic 
site evaluations Field reports by independent consul-
tants are reviewed by a Scientific Standards Board 
composed of experts in various disciplines. Once 
certification is issued, Scientific Certification Systems 
establishes an on-site evaluation team, preferably 
with a local research entity, that monitors the impact 
of harvesting activities on the forest environment 
(Hammel, 1992). Rainforcst Alliance is also establish-
ing a similar system. (Donovan, 1992). To date, these 
additional costs have not been reflected in the final 
product price Instead, they are covered through 
philanthropical donations and research grants. An-
other approach, used by the Institute for Sustainable 

U--

safety, fair compensation, and the right of work
ers to collectively bargain 

m Sites of archaeological, cultural and historic sig
nificance will be protected and will receive spe
cial consideration 

w Forest practices executed under a certified Forest 
Management Plan will be of the appropriate size, 
scale, time frame, and technology for the parcel, 
and entail an appropriate monitoring prog'.am so 
as to avoid negative cumulative impacts and pro

mote beneficial cumulative effects on the forest 
n A moratorium on commercial logging in ancient 

forests will be called to enable the Institute to 
participate in research on the ramifications of 
management in these areas 

Process 
* Networking among producers, retailers, whole

salers, manufacturers, and craftspeople to pro
mote work with products identified and certified 
by the PCEFP label 

n Research and development activities; information 

will be packaged in a handbook 
m Workshops and training sessions on hardwood 

utilization for timber workers and foresters to 
promote value-added processing and stronger lo
cal economies 

Forestry, employs exclusive licensing agreements 
with sawmills that process only logs from certified 
sources. All lumber from these mills is stamped with 
the Institute's 'Pacific Certified Ecological Forest 
Products" (IPCEFP) label at the mill site. 

lPrograms such as these are new. Most originated 
after 1990. But these ywoung efforts have resulted in 
the opening of foreign markets, higher profits, and 
outlets for lesser known species (Haammel, 1992; Us
sach, 1992). In turn, this combination of benefits has 
allowed certified producers to diversify their product 
line, increase revenues, and enjoy greater flexibility 
in designing their forest management systems. Certifi
cation programs provide producers with unprece
dented access to internationally renown experts 

http:prog'.am


through periodic site evaluations and external review 
of management plans (Donovan, 1992). 

At present, however, only a minute fraction of 
internationally traded tropical timber goes through 
anything resembling a legitimate program. If certifica-
tion programs are so promising, why are they so sel-
dom used? First, for marketing lesser known species, 
the challenge is much greater than just linking pro-
ducers and consumers. Often, technical information 
on tile mechanical properties and potential ofuses 

new woods Is unavailable. 
 Even if a market is estab-
lished, commercial quantities Of consistent quality 
need to be readily available (tlssach, 1992). For tile 
producer, tile challenge is to design appropriate sil-
vicultrdl systems for mixed species management and 
to resist the temptation to overcit once market de-
mand increases, 

Tie certification movement nust overcome 
several obstacle.; ii it is to affect mainstream trade in 
tropical timber. Success will depend on six factors: 

1. 	Producers Willing and Able to Subscribe to 
Certification 

Producers must see subscribing to certification 

criteria and external monitoring as in their best in-

terest. More often 
 than not, the key incentives will be 
better prices and the maintenance (or expansion) of 
market share Without such incentives, few producers 
will shoulder increased costs or invite external scruti-
ny. "Good wood" will be more expensive than unsus
tainably produced timber, which is more abundant. 

While it can be argued that sustainably produced tim-

ber may not be more expensive when measured over 

a rotation cycle (20 to 
 iO years), the planning, training, 
and monitoring called for by certification programs-as 
well as the reduced intensity of harvesting often neces-
sary to meet secondary environmentai objectives-
represent up-front costs and foregone revenues. Some 
producers, especially smaller and Undercapitalized 
operations, can ill afford these costs and may need ad-
ditional financing and time to fully participate. Other 
producers may shy away from such programs because 
they do not want to disclose internal business intelli
gence-revealing exclusive partnerships or other coin-
ponents of market advantage-even it the would 
meet the program criteria (Ussach, 1992). While certiti-
cation must be open and verifiable, conridentiality 
must be respected to some extent. 

2. Market Access 
While demand for "good wood" presently out

strips supply, markets are extremely limited and con
fined to western Europe and North America. Trade 
restrictions and barriers imposed by consuming 
countries on producers-Lsuch as bans, boycotts, 
quotas, levies, or import taxes--will remove tile in
centive most producers require t0 incur the extra 
costs of meeting certification criteria. Clearly sus
tainable forestry practices that comply with certifica
tion programs will not be l)rofitable for producers 
who internalize these costs unless they have access 
to markets in which revenues will be high enough to 
cover the add,:d expense. (Box 10) Once market
 
share is established, providing a steady flow of
 
consistent-quality goods is essential to keeping it
 
and, eventually, to commanding premium prices.
 

3. Secure Lana Tenure of Production Unit 
Secure legal title, demarcated boundaries, and 

controlled access of production units must be part of 
the long-term commitment of producers and govern
ments alike. Without all, verifying sustainability and 
justifying investments in the planning, training, and 
monitoring called for by certification programs will
 
be difficult. tlowever, tenure 
by itself cannot guaran
tee performance; adherence to tile stipulated criteria 
should be a condition for continued access, and per
formance should be reviewed periodically too. 

4. A FavorablePolicy Environmentfor Timber 
Production in the ProducingCountry 

Few producers will make the investment needed
 
to achieve sustainability if the risks associated with
 
competing land uses or financial 
 investments are less
 
than those associated with sustainable forestry. Per
haps more than any other single action, the establish
ment of a permanent forest estate within a country 
vith designated timber production areas-as pro

posed under the ITTO guidelines-would create a 
more favorable environment for forestry and further 
tile influence of certification programs. 

5. 	Tracking System from Source to Market 
Certified products must be trackable from source 

to market, thus building consumers' confidence, and 
guarding against false claims. Currently, wood prod
ucts from various sources and sites are commonly 



Definition of Sustainable Forestry 
e To prove that sustainable forestry is socially, eco-

nomically, and environmentally viable 

Criteria 
* The ETC will import timber only from sustain-

able sources 
" 	The ETC will guarantee the sustainability of the 

timber it sells by labelling the timber with a full 
description of its production methods at the 
point of sale 

* The ETC will trade directly with producers and 
maintain a close relationship with them so as to 
obtain more information and have more control 

over production 
" The ETC will endeavor to give producers sub-

stantially higher prices than usual for their timber 
on the condition that they operate a sustainable 
management plan 

S'The 	ETC will actively promote the use of sec-

ondary timber species to relieve pressure on 
commonly used species and also ensure a more 
balanced use of forest resources 

w The ETC will take advantage of the growing 
green consumer movement, which demands that 

mixed at the port of departure and the port of entry. 
Timber production is usually a geographically dis-
persed business, and economies of scale require that 
goods from different sites be pooled to fulfill orders 
and meet minimum shipping volumes. Often saw-
mills receive logs from various sources, making them 

perhaps the greatest monitoring challenge. Handlers 
also batch shipments from different sources to a par-
ticular distributor, who in turn supplies various 
wholesalers or retailers. The use of exclusive agree-
ments with sawmills and retailers minimizes the risk 
of mixing certified and non-certified products and 
will maximize consuner confidence. Hut the mar-
moth size of this task argues for decentralized moni-
toring and for the creation of local or regional bod-
ies to oversee certification. 

U

the industry take environmental and social fac
tors into account, this is to be able to give full 
consideration to these matters in designing our 

trading practices 

Process 
a The ETC will assist forestry projects that produce 

tropical timbers on a sustainable basis within the 
framework of a long-term management plan by: 
1) Buying timber from existing projects at prices 

that enable the implementation of such plans 
to continue 

2) 	Providing an incentive for the creation of new 
sustainable forestry projects by offering a relia

ble market for their timber 
m The sustainability of timber sources is the prime 

distinction between the ETC and other timber 
companies; this will be verified by: 
1) An initial assessment of the management plans 
2) Monitoring of the implementation cf manage

ment plans 

n The ETC will reserve the right to suspend or
 
withdraw from transactions with producers
 

should their production methods contravene
 
agreements
 

6. A Credibleand Capable Institution to 
StandardizeCertificationand to Set 
Monitoring Protocols 

Sustainably produced timber will not long enjoy 
market acceptance unless consumers feel sure that 
they are purchasing a bona fide "good wood." Con

sequently, a definition of sustainable forestry that is 
accepted across the industry and based on valid 
scientific conccpts is needed. Also, verification and 
monitoring will have to be carried out by an institu
tion considered credible by)producers and con
sumers alike. Currently, consumers may be confused 
by the competing programs, each with its own 
unique definitions of sustainable forestry, its own 
criteria, and its own procedures. Until a credible 
group sets definitions and protocols that certification 



programs and timber traders then accept, consumers 
will be left to their own devices to decide whose 
"good wood" is better. Indeed, several of the lead-
ing proponents of certification programs would wel-
come the establishment of a "certifier of the certifi-
ers" to set industry-wide standards and bolster 
consumer confidence (Donovan, 1992, Halmel, 
1992; Ussach, 1992). The nascent Forest Stewardship 
Council, proposed at the founding meeting of the 
Woodworkers' Association for Rainforest Protection 
in 1989, represents an important step toward cstab-
lishing standards and credibility within the timber-
certification movement. (Box 11) Ultimately, how-
ever, representatives from both producing and con-
suming constituencies must be equally represented 
within the certifying institution. Further, the evalua-
tion criteria must reflect consensus, the monitoring 
apparatus must be controlled by independent enti-
ties, and monitoring results must be readily and free-
ly available to all concerned parties. 

, ,, 

The ultimate success of a certification program 
depends heavily on an emerging and fickle "green" 
market in industrialized countries that is limited in 
size, flooded with differing criteria, and barraged 

with bogus Claims. Of the limitCd Volume of har-

vested timber now exported, approximately 40 per-
cent is sold to Japan (Nectoux and Dudley, 1987), 
where consumer demands for "good wood" have 

barely influenced market trends. The green market 

emerging in Europe and Noith Anerica-which now 
represents demand for perhaps 2 to 3 percent of all 
internationally-traded tropical hardwood-exerts only 
limited influjnce over forest management in the hu-
mid tropics Further, though green consumers may 
be willing to pay a premium for "good wood," cx-
actly how much extra Is unknown and untested, and 
surveys show that only 5 to 12 percent of those who 
claim to buy environmentally friendly products do 
so regularly (Richards, 1992). 

Yet, on balance, weak demand does not appear 
to be a major constraint to expanding the use of cer-
tified timber. To tile contrary, demand may soon 
outpace tile supply of "good wood--if it has not 
done so already. I-low will the certification move-
ment handle the onslaught of producers seeking 

verification once WWF's Target 1995 and ITTO's 
Target 2000 programs are up and running? If certifi
cation programs cannot respond to higher demand, 
or do not agree on standards while market demand 
escalates, false claims of "good wood" will grow and 
consumer confidence quickly diminish. Rainforest Al
liance addresses this problem by reserving the Smart 
Wood label for those retailers who sell "tropical 
wood products made excltsivelp of Smart Wood." 
Others that sell wood from a variety of sources (in
cluding Sinart Woods) are designated as "other com
panies selling Smart Wood products'" (Ussach, 1992). 
The creation of high initial standards with intermedi
ary or probational categories that will allow pro
ducers to enter sustainable production gradually mer
it serious consideration, though raising them may 
prove difficult once they are set (Colchester, 1992). 

Not all producers will be able to comply with 
certification criteria at the same pace. In economic 
terms, those who cannot meet the standards are 
probably the most inefficient producers and should 
therefore be eliminated from the market. However, 
small operations demonstrating or alproaching
 
susttinability-especilly conmunity-owned 
 and
 
managed initiatives that incorporate social develop
ment goals-may not have ready access 
to the capital 
and technical expertise needed to collect the data, 
maintain detailed records, and generate the docu
mentation needed to become certified. The Institute
 
for Sustainable Forest,-y estimates that it 
 may cost up 
to US$2000 more to comply with the PCEFP criteria 
than to meet the requirements of the State of Califor
nia. Acknowledging this hurdle, tile Institute has pro
posed a revolving loan fund to help producers cover 
the costs of meeting the PCEFP criteria, and it is lob
bying to get landowners who obtain PCEFP certifica
tion exempt from state recluirements (Katelman, 
1992). Scientific Certification Systems is considering 
pre-certification assessments "report cards" for
 
producers who do not meet the Green Cross criteria.
 
The hope is that the prospect of high marks will 
spur competition among producers to produce 
"greener" wood (t-lammel, 1992). 

Producers that accept the increased costs and 
foregone short-term revenues associated with sus
tainable production must be compensated. But how? 
Eliminating intermediaries means higher revenues 
that producers can use to offset compliance costs, 



Definition of Sustainable Forestry 
a To promote good forest stewardship to assure 

that forest products, including timber, are "en-
vironmentally benign and socially acceptable" 

Criteria 

" 	Forests should be maintained in as natural a state 
as possible, and the long-term tenure of managed 

forests should be secure 
* Management 	objectives for each production for-

est, and the means for achieving them, should be 
clearly stated in an accessible management plan 

• The socio-economic benefits of production activi-
ties should be equitably distributed among par-

ticipating and otherwise affected parties 
" 	The traditional and legal rights of indigenous 

people and other long-settled forest-dependent 

communities affected by forest production activi-
ties should be protected, and these parties should 

participate fully in determining forest manage-

ment activities in areas that affect them 
" 	Forest management activities should be environ

mentally benign, with as minimal an adverse im-
pact as possible 

" 	Natural biological processes and genetic resources 

should be protected against production-related 
degradation 

* The rate of harvesting of forest products should 

and there may be sound business reasons for making 
this leap of faith. Tie Ecological Trading Company 

has been willing to shave its profit margin to help 
cover such costs, hoping that this tactic will increase 

market share and revenues. But the added costs of 

getting good wood to the market should also be 
borne by consumers or philanthropic organizations. 

The need for one or the other type of subsidy is 
especially great in programs posited on both techni-
cal and social criteria since the costs and benefits of 

social organization and participation are hard to 

quantify (Richards, 1992). 
The process by which producers obtain certifica-

ti(n, and the role of local people in reaching this de-

cision, strongly influence a program's creclibilitq. 

not exceed the rate of regeneration of these same 
forest resources 

n 	Forest management should take into account the
 
full range of forest products-timber and non
timber-and services, and should maximize
 

value-added as locally as possible 

* The price of forest products should reflect as 
much as possible the full and true costs of forest 

management 

* 	Besides promoting the FSC and the products of 

FSC-certified producers, FSC members should en
ter into various forms of collaboration with forest 
products producers, such as technical support, 
research, marketing assistance, etc. 

e 	FSC members should work to ensure that policies, 
laws, regulations and actual conditions in their 

respective countries-and internationally-are con
sistent with FSC's approach to forest management 

s 	FSC members should strive to make judicious 

and appropriate use of wood products and edu

cate others on appropriate wood use 

Process
 

a While FSC would not itself be a "certifier," it 
would develop basic principles of good forest 

management that certification organizations 
would uphold and specific criteria with which 

they would comply 

Although independent consultants and expert review 
panels arc usually used, consulting with local people 

and determining their role in decision-making pre
sents a serious challenge to all certifying entities, and 

failing to meet it will cost credibility. 

On balance, timber-crrtification programs offer a 
critical first step toward sustainable forestry. They 
demonstrate sustainable forestry's feasibility and, 
more important, show the forest industry's managers 
the practices that they will nave to follow to remain 

competitive with a reduced forest resource base and 

an increasingly "green" market. Once best practices 
have been identified and instilled throughout the for
est industry in a given region, certification programs 

could also help to incrementally raise the level of 



performance if continued ccrtificvtion depended on 
such improvements. 

The ultimaate challenge, however, remains creating 
the public awareness and political will needed to amend 
the macroeconomic and land-use policies that ultimately 
dictate the forest's fate. If sound forest ;tewardship is 
the goal, guidelines and standards must be extended to 
cover the production of non-timber forest products 
too. Certification programls, enlightened producers, 
traders, and "green" consumers alike will remain mar-
ginal forces unless they can catalkze these sweeping 
changes. In the intel im, however, they, can provide 
sorely needed examples of forestry that goes beyond 
today's worrisome status (lUO and competes as a viable 
land use and, along N\ith bans and boycotts, keep an 
international focus on these issues. 

Most efforts to promote sustainable forest man
agement policies and practices continue to center on 
international efforts, such as the ITTO and the 
UNCED Forest Principles. These and other emerging 
'official" international forums are crucial for nego
tiating, designing, and enacting the land-use and eco
nomic policies needed to make forest management
 
mote sustainable and to get it practiced 
on an ap
preciable scale. However, if past experiences with in
ternational forestry efforts are aiy guide, these fo
rums will offer little substantive guidance on how to 
define and implement more sustainable forest prac
tices locally. The timber-certification movement is 
critical to filling this gap. 

-E
 



VI. A BROADER MANDATE FOR NATURAL FOREST MANAGEMENT 

Natural forest management has so far failed to 
fulfill if,, potential for sustaining humid tropical 
forests. Nor have other efforts to maintain thcse 
forests, such as establishing protected and inareas 
tensifying agriculture outside the forest, been fully 
successful But past needn't be prologue, and the 
reasons for trying to use and Manage humid tropical 
forests sustainably are more compelling than ever 
Indeed, the diverse prol)lels flcing humid tropical 
forests reqtmue a wide a ray of potential solutions, in-
eluding natural forest management, and natural forest 
management's miandate can be broadened and made 
more effective 

A permanent 'orestestate must be estab-ibrs ewith 
lished andpreserved,no matterhow in-
tense the politicalpressureto breach it. 

How sustainable natural forest management can 
be depends on the extent to which new approaches 
to managing human interactions with the vorld's 
diminishing tropical forests are adopted Incentives 

that reward poor land-use stewardship and the 

wasteful use of forest resources must be eliminated, 

A )ermanent forest estate 
 iust be established and 

preserved, 
no matter how intense the political pres-

sure to breach it. The concept of sustainable forest 

management must be redefined. And community-

based management systems must be adopted in the 
many populated humid tropical forests where their 
promise is greatest. 

In this transition, governments and donor agen-
cics must change too. They must build the capacity 
to design and implement sustainable forest pr.ctices 
both nationally and locally-a task requiring candid 
analysis of past mistakes and new app~roaches to 
both forestry and to economic development in 
general. Clearly, political change and commitment, 
both North and South, is at least as important as 

technical change to the fate of humid tropical 
forests. 

Natura' )rest management, in definition and 
practice, should be more acthan a set of technical 
tivities aimed at extracting certain commodities from 
forests on a continuous basis. A more useful way of 
viewing natural forest management is as the practical 
application of a land ethic. Although ethical tradi
tions vary throughout the humid tropics, most teach 
respect for the diversity of life (WRI, IUCN, UNEP, 
1992), as well as mindfulness of the long-term conse
quences of abusing natural resources If they started 

ethical considerations, forest managers would 
be able to frame their responsibilities more broadly,. 

Important ecological and social factors suggestthat natural forest management should be premised 
on the sustainability of the forest ecosystem, rather 
than on the narrower objective of providing a con
tinuous supply of timber. One key to the sustainabili
ty of natural forest manageinuit is to keel) our de
nands for goods and services-from certain types of 
wood, non-timber forest products, and biodiversity 
to water, soil retention, and climate regulation
within range of the forest's ability to produce them. 

Today, most logging practices in the humid 
tropics clearh, exceed these limits, either because
 
people take 
too much of the resource or, more of
ten, because they are extremely careless in extracting 
and using it. Forsters are trained to manage trees,
 
not people. Frequently the Iproblem" seems to be
 
with the forest that does not produce enough of
 
what is wanted, when in 
 fact the issue is unrealistic
 
human demand.
 

Another pioblrm faced by foresters is the diffi
culty of practicing sustained-yield forestry in tropical 
forests, which are more complex ecologically and 
less well understood than temperate forests. Indeed, 
while in Europe (and to a lesser extent in North 
America) silvicultural experience spans several 

- "1'a 



rotations over a hundred years or more, in the hu

mid tropics, few areas have been managed for more 

than a couple (if decades. In this context, determin-

ing the types and intensities of harvesting that can be 
sustained over the long term involves superb Judge

ment and a certain amount of guesswork. Indeed, 

ecological processes and interactions among species 

(for example, between a tree and ,ts pollinator) are 

so poorly understood that how most timber harvest 

practices will affect the forest ecosystem's sustaina

bility remains a matter ot conjecture, 

Ensuring that local commuitics receive a fair 

shaie of the benefits and do not shodder a dispro-

portionatc share of the costs is another key to sus

tainable natural forest managcmen,. To those outside 

of tropical forestry, "natural forest management" 

seems to imply a broad set of activities related to the 

varied riches and functions of a natural forest, and in 

fact, many forest conmunitl,:s and the wider public 

may value other commodities and environmental ser-

vices in a given forest more than timber 29 In such 

cases, timber should take second priority to the pro-

duction of non-timnbcr forest products or to water-

shed management. Of course, the overexploitation of 

non-timber forest products, or even unregulated 

ecotourism, can also lead to forest degradation, so, 

ideally, priorities should be set thiough consultations 

with all grolps that have a stake in the forest's future. 

Finally, natural forest management mist take the 

dynamic nature of humid tropical torest ecosystems 

and changing societal needs into account. To keep 

future opt:ons alive while meeting present needs, the 

primary objective of natuial forest management, tim-

ber for instancc, should be linked to such secondary 

management objectives as maintaining niodiversity, 

protecting water quality, a,d gcnrating income from 

non-timber resources. If the management associated 

with the primary objective interferes wvith secondary 

objectives, management pra':tices may have to be 

readjusted and resource use lered 

More generally, tiopical foresters should define 

and pr:icti : natural forest management in broader 

terms than they, do now They should define natural 

forest ma.,agetent as managing humar uses of 

forests at le\ els compatible with the maintenance of 

the ecological processes that sustain the forests-

meanwhile respecting the livelihoods of people who 

depend on the forest. While current scientific 

M
 

Tropicalforesters should define natural 
forest management asmanaginghuman 

uses offorests at levels compatiblewith 

the maintenance of the ecological 
processes that sustain the forests
p esse tasutin the fosts

people who depend on the forest. 

IF
 
knowledge of how ecological processes maintain 

tropical forests in most places is limited, the follow

ing actions represent a start toward establishing an 

ecological basis for natural forest management: 

U protect natural regeneration of important suc

cessional and dominant tree species by retain

ing biotic diversity, especially among pollina

tors and seed dispersers, and maintaining 

suitable micro-chmates for regeneration; 

n preserve nutrient cycles by protecting mineral 

nutrients, organic soil materials, and soil 

micro-fauna; 

a protect the tropical forest from catastrophic 

disturbances to which it is not adapted-in 

most cases, this will include fire, in others, it 

may include significant removal of tree cover 

and the creation of large edges that result in 

blow-downs, microchnimate alterations, etc.; 

u and protect contiguous natural forest areas 

from conversion or maintain relatively un

disturbed habitat corridors to the nearest large 

similar forest habitat. 

: i i h u , ,..*- NE- . 
Many unsustainable logging practices are due 

more to flaws in the policies governing conces

sions-and to inadequate monitoring and oversight

than to a lack of silvicultural knowledge. In!deed, all 

the silvicultural knowledge in the world would make 

little difference in how logging is practiced on most 

concession lands, the site of most productive forest 
lands in the humid tropics. (See Table 5.) The 



Table 5. Forest Concession Areas in Selected Countries 

1,562,000'
 

Asia 
Area of Productive Natural 

Closed Broadleaved Forest (ha) Area under Concession (ha) 
Th 1land 3,915,0(,C 19,418,8(0o 

Malaysia 

P'eninsular -i,360,700 1,060,700 
Sarawak 7,018,400 6,-400,0q I 
Sabalh 3,40(6.,000 2,004,22 i 

PlIipplels -1,403,000 5,675,358 
Papua New Guinea 15,000,000 2,417,000 

Indonesia 6-i,403,600 53,374,000 
Total 102,506,700 90,350,123 

Africa 

Caneroon 13,852,000 7,200,00 , 

Glana 1,321,000 -,080,000 

Zaire 6iJ,000,000 22,000,000 

lotal 75,173,000 33,280,000 

Latin America 

Bolvia 29,850,000 22,500,000 
Brazil 300,630,000 12,598,852' 
('oloml)ia 39,500,000 

Peru- 43,320,000 1,454,000 
Total q 13,300,000 38,1 : 1,852 

'Votes. 

a. All logging concessions were revoked in 1989, this ban is :till in effect. 
b. Area tinder concessions defined as "logging area.
c. 'his area is actually "Production Forest Estate" or natural forests designated by the ,.overnnient for logging. 

Sources ITCN/ITTO (1991), World Bank (1990); P)ore, ct al, (1989); FAO (1988); UNI)P/FAO (1988); Winter
bottom (1988); World Bank (1987) 
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management of some concession areas may be 
turned over to communities as is happening in 
Mexico, or designated a protected area, as witnessed 
in the Philippines, Thailand, and Guatemala. But 
since concessions will continue to be the major 
mechanism for allocating and managing forest 
resources, concession policies must be revamped if 
these forests are to be managed sustainablv. 

First, a long-term goal is to reform the rationale 
for allocating concessions. Concessions should be 
viewed as an agreement between government and 
tile private sector to manage public forest areas for a 
variety of goods and services, including timber-not 
simply as contracts covering extraction alone. Under 
such an agreement, concessionaires would be held 
responsible for maintaining vital ecological services 
(including watei regimes, soil quality, and wildlife at 
set levels) and ensuring that non-timber forest prod-
ucts aren't jeopardized. This shift in thinking will not 
occur unless governments and development agencies 
invest in innovative and experimental alternatives to 
traditional timber concession systems. 

Timber will continue to be the forest 
resourcethat concessionairesfind most 
attractive. 

In the meantime, timber will continue to be the 
forest resource that concessionaires find most attrac-
tive. To a large extent, the irresistible appeal reflects 
economic policies and market conditions that define 
forest resource values largely in terms of timber. If 
non-timber forest resources were valued more than 
timber, then concessionaires would treat them 
better-assuming concessionaires could capture such 
values. As forests and non-timber resources grow more 
scarce, some will become more valuable-but only 
some, and only after they have been substantially 
diminished. Revising national income accounts and 
macro-economic policies nov., would reveal how large 
market failures are in relation to forest resources and 
provide a basis for reforming policies and markets to 
better recognize the values for a range of forest 
resources (Solorzano, et al., 1991; Repetto et al., 1989). 

The most practical short-term step toward mak
ing concessions sustainable is to define guidelines for 
"best practices." Already, ITTO guidelines issued in 
1990 serve as an international reference standard 
upon which to base national guidelines. (A useful 
survey of "best practices" can be found in Jonsson 
and Lindgren (1990) and Poore et al (1989). Emerg
ing tropical tinber-certification programs also high
light best practices. (See Chapter V) Now national 
(and subnational) guidelines are urgently needed to 
improve the sustainability of production forests 
everywhere and international donors should make 
their development and implementation key priorities. 
Meanwhile, no concession should be officially issued 
until the chosen concessionaire submits and gets ap
proval for a forest management plan in accordance 
with the national guidelines. 

Even with suitable guideihnes, governments must 
do a much better job at setting sustainable limits on 
timber harvesting and ensuring that concessionaires 
comply with prescribed standards and regulations. 
Where allowable cut levels are uncertain (i.e , most 

)laces In tile humid tropics), levels of timher harvest 
and rotation lengths shold be set conservatively 
Extraction levels should be determined in conjunc
tion with estimates of environmental damage caused 
by harvesting and extraction To raise harvest levels, 

or shorten rotation cycles, concessionaires should 
have to prove that tile changes don't make forestry 

unsustainable. A concessionaire might, for instance, 
have to demonstrate that its harvest and extraction 
activities cause minimal damage to remaining trees, 
water quality, and soil conditions if it wants to be 
granted a higher cut 

Although governments are vltimately responsible 
for monitoring compliance, most forest departments 
don't have enough staff to do the lob properly-to 

periodically review compliance over tile concession's 
lifetime and to provide the basis for concession con
tilnuance, cancellation, or transferability. But since 
such rules and regulations will mean little as long as 
local institutions lack the capacity to monitor and en 
force guidelines, initial investments in the forest sec
tor should be used to establish these guidelines and 
the institutional capacitiCs needed to carry them out 

Implementing guidelines and monitoring compli
ance will take additional resources To cover the 
costs, governments must thus capture fair value for 



the public resources extracted by private concession-
aires. The current royalty system, which affords con-
cessionaires huge windfall profits and invites the 
wasteful use of forest resources, needs to be rcstruc-
tured. Many economists believe that bidding systems 
would bring in more revenues and would be less 
politicized than most concession allocations are to-
day Alternatively, itbetter forest inventories in-
formed collection systems, governments could esti-
mate the realistic value of forest tracts and charge 
fees accordingly. Accurate inventories would also 
strengthen the government's negotiating position 
under a bidding system. ligher license fees for areas 
and ad t'alorem royalties instead of undifferentiated 
royalties would also help Such reforms could, how-
ever, raise serious equity questions. In particular, 
how can communities and local companies compete 
with highly capitalized bidders? 

Collecting adequate forest revenues from conces-
sionaires, however, is not enough. In an, viable fee-
collection system, sufficient funds must be returned 
for reinvestment inforest management This need is 
as much an issue of internal government administra-
tivc management and revenue allocation as it is of 
collecting fees high enough to reflect the true value 

of the forest and itsmanagement. Forest revenues 
deposited in general treasury accounts simply won't 
improve forest management, concession monitoring, 
and management oversight even if governments are 
paid a fair rent for the forest land. As a rule of 

thumb, forest re\venucs can subsidize other go,'ern-

ment activities, but sustainable forest management 
re-
qiirem( nts should be coveicd first. 

The assault on tropical forests and its implica-
tions for the global environment ,,rc now prodding 

governments 
to take new approaches to managing 

what remains 
 One of the most exciting alternatives 
to emerge is the rebirth of community forestry Of-
ten reluctant to share authority 'iiht
local people, 
governments are beginning to realize that the liveh-
hoods of rural peoples and the rational use of forests 
are inseparable. 

Community forestry's roots predate the emcr-
genc., of agricultural society Swidden agriculture 

the practice of clearing small forest glades for
 
crops-is perhaps the oldest form still being prac
ticed. But community forestry has diversified to en
compass acti,.ities as wide-ranging as using trees to 
improve agricultural productivity and conserving pri
mar), forest reserves by legalizing the customary 
claims of local indigenous people. Exactly which 
form community forestry takes depends on how 
particular groups of rural people coexist with their 
forest environment. While their perceptions of the 
forest and its uses often center around economic 
need, they may also ieflect cultural, spiritual, moral, 
or ethical values. Further, though community forest
ry implies collective management for common 
good,
 
it works best when individuals, especially the very 
poor, gain through collective action (Cabarle, 1991). 

Many of the most promising initiatives innatural 
forest management are community-based and con
trolled (Perl, et al , 1991; Poffea-berger, 1990). The ad
vantages of local control include better policing and 
husbanding of local forest resources and a more equi
table distribution of benefits. Closely knit communities 
deeply tied to land they own totend to be committed 
sustainability and ta weather the vagaries of fluctuating 
markets and sociopolitical change with remarkable 
grace Then too, programs to encourage community
 
forestry generally cost less than government manage
ment of public lands and often work better.
 

Yet, community forestry is not a panacea. Not 
all communities are equipped politically, financially,

and technically to manage extensive forest tracts.
 
Many forests aire remote from markets and services. 
Often, local land claims are unrecognized by govern
ments and disregarded by outsiders. Few state forest
ry agencies and donors provide the short or long
term investment needed to develop local capacity. 
Most investors prefer highly technical and capital
intensive forest operations that yield a quick return
 
but lie outside the reach 
or interest of community 
groups. Perhaps most important, national economic 
and development policies-especially in agriculture, 
energy, trade, and finance-are often dictated by 
global market lorces that encourage short-term 
profit-taking, promoting land-use practices that en
danger forests and local communities (Cabarle, 1991; 
Colchester, 1991 ). 

If community forestry is to have a real impact, 
three interrelated issues must be addressed: land and 
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resource tenure; the development of organizational 
cohesion and managerment skills; and the blending of 
local knowledge with technical assistance to promote 
sustainable production (Cabarle, 1991). These factors 
are not unique to Comlunilty forestry endeavors, but 
the%, are crucial to their success (Rodriguez, Ct al., 
1990). 

Secure tenure-to the forest as well Isthe 
trees-underpins all Successful community forestry 
projects. Sometimes, securing tenure is the result of 
dramatic popular movements in which local interests 
converge to demand guaranteed access to critical nat-
ural resources Manage-and to organize COin mitvlllt 
ment schemes for controlling their use In Bolivia, 
800 Indians from five tribes marched 35 days from 
the city of Trinidad to the capital of La Paz in a 

peaceful denmnstration for land and sclf-determi-
nation and won legal rights to ancestral land claims 
in the Chimanac Forcst Other, less dramatic 
methods can also work. Along Ecuador's north-
western coast, a farming community of African de-
scent organied isa1commune and ushered its claim 
to 60,000 hectares of anccstral land through govern-
111ent bureaucracies. The comllunC's reserve was 
declared a national patrimony site, effectively remov-
ing it from the government's designated colonization 
zone. 

Since most forests throughout the hmid tropics 
are state property, or ''public forests," bureaucratic 
entanglements are a major impediment to expanding 
community forestry. When communities negotiate 
these external barriers-among them lack of tenure, 
and planning and policy processes with no public 
participation-thcy often confront obstacles within 
the community as well, including vested iterests 
and weak institutions. 

CommLunilt' forestry projects face five organiza-
tional challenges to success. First is leadership. 
Strong and catalytic leaders are central to securing 
and demarcating comlunity lands But leaders with 
the gifts needed to form organizations may he horri-
ble managers .ind I)CcomC a hahlitv once 1gi'Ip 

starts the da'-ui-day lhor of huilding oin initial 
achievements Leadership must thcrefore evolve to 
nieet tile task at hand-or ha'c enough sense to 
delegate authority to get the ob dolle 

Second, ma1.1nagerial qualiltCs bCCome paramiount 
once a1nascent grassnots organizatlin obtains secure 

tenure and enters the maze of fund-raising, project 
planning and adlinistration, and market competi
tion. The transitio n from "crisis" managcment to 
long-range planning is essential to the administratiwe, 
monitoring, and evaluation guidelines that govCrn
nents set for Securing tenure and that donors de
mand as a precondition for grants or loans, but it 
can he painful flowever, example.s from Quintana 
RoO, Mexico and Ia;lCaZu, Peru demonstrate that it is 
possiblc-and dsirabh. 

Third, once basic administrative capacity is es
tablished, the distribution of prjcct benefits must be 
seen ,islair and impartial if the organiation is to SlC
ceed Murky decision-making behind closed doors 
eventually divides the comninty. The key is not 
ensuring that each comlmnunity member receives an 

equal share, but that all memCbers perceive benefits 
to be commnlensturate with indlvidual Input. 

The fourth organizational challenge is to negoti
atC outside political or financial support while main
taining internal conCnsus ir.the lace of an indiller
ent, if not hostile, policy environment Once 

agreement on land tenure is reached, local com1niluni
ties ,nd state agencies often \iew the same forest 
quite differently. Negotiations between comnn1tiels 
and government agencies usually begin over which 
combinations of land uses (Intact forests, annual crop 
production, agroforestrv schemes, etc.) fulfill legal 
requirements once land titles have been issued. 

Finally, community forestry projects ws'ill floun
der without sound fiscal management. Many fail be
cause savings are not accrued and reinvested produc
tively. Others have oversubsidized roads, schools, 
medical clinics, and other social serviccs, sapping 
funds for capital improvements and forest manage
ment. This misplaced generosity is common where 
value-added processing equipment is donated or sold 
to commlunitiCs wVithout adequate advance planning 
and generates sudden cash windfalls 

If community-based forest enterprises are to en
dure, they must empy)techniques attuned to loc.tl 
ecological Ilmitations (;areless conmninmty forcstrv 
projects can deplete the resource basC as quickly as 
conventional timher co lncessions can. Fortunately., a 
nUmber ol innovative projects do not InI Mexico, for 
instance, forestry c,]/Uhh. In Quintana Roo rely on a1 
selecti\'c harvesting techniqLC to proimote natural 
rcgeneratiin, supplcncnted hy ''enrichmnt 



plantings of preferred native tree species that had 
been overexploited before the eyulos took charge of 
forestry operations To reconstitute the forest's con;-
position and structure, the tyJdos have required buy--
ers of preferred timber species to purchase lesser 
known species too )uring the rainy season, cyidal 
members ban logging and tap resin fron chicle trees, 
thus integrating non-timber products into their forest 
management scheme 

Central to successes like this one has been the 
ability to merge local knowledge with technical cx-
pertise In the Yancsha prolcct, Amuesha Indians 
worked with technicians from the Ministry of Agn-
culture and the Tropical Science Center, a Costa 
Rican nongovernmental organization, to design the 
forest-harvesting technique mentioned above. The\-
al.so decided to employ draft animals to extract felled 
timber and mIliImI1ize damalgC to the surrounding for 
est (lartshorn, 1990) Such examples demonstrate 
that community forestr; schemes can be beneficial 
to bc)th local economies and the sustainable manage-
m1ent of dwlindling forest resources 

___m 
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to assessing whether natural forest management is an 
appropriate forest conservation strategy A problem 
here is that the ways in which natural forest manage
ment averts or enhances risk vis-i-vis deforestation is 
not widely understood or recognized 

Of course, there are Many situations where little 
or no debate exists over the use of sound natural 
forest management practices-in previously logged 
forests, in secondary forests, and possibly in forest 
management units that are firmly and irrevocably al
located to production forestry The controversy over 
natural fiorest management centers on its practice in 
primary forests and its effectiveness in protecting 
them from complete destruction by agricultural ac
tivities and otlier economic pressures 

Primary forest areas where the "use it or lose it" 
principle applies should include at least several of 
the following conditions. 

m proximity to agricultural frontiers; 
* high local population densities;
 
w high local deforestation rates;
 
0 easy road access; 

N high local immigration rates; and
 
proximity to wood markets and wood-


L IEprocessing industries. 
Primary forests considered for natural forest 

Governments, conservation organizations, and 
donors need criteria for recognizing when and where 
natural forest management projects are an aplpropri-
ate conservai:on tool, especially in primary forests. 
Such criteria could best be developed by applying 
the "use itor lose it 'principle. 0 Simply stated, 
under cci tam conditions natural forests will soon be 
degraded or destroyed if these resources are not well 
managed and if substantial economic benefits are not 
derived from the standing forest. The level of inter-
vention depends, of course, on the severity and im-
minence of the threat(s). 

Natural forest management i,frequently justified 
on the grounds that it wVIll, Iith, end, conserve 
forests that might otherwise fall to competing land 
uses IHowever, natural forest management is no pan-

acca f r consCI .Ing humid i|opical forests In someF 
places, the tcchnmque.s that arc i;s hillnarks lessen 
the risk that a lorest area wv-ll be lost to other land 
uses In others, they could increase the risk of delor-
estation. Knowing where these differences lie is key 
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management proi-.cts under tLe "use it or lose it" 
principle should be part of t'ie designated permanent 
production forest estate, and other examples of 
whatever forest type is involved should be adequate
ly represented elsewhete in the country's protected 
areas network. Finall,, any forest area singled out for 
such projects should not be a critical habitat for spe
cies listed undr, the CITES Convention or those list
ed in the IUC N Red Data Books. If these two condi
tions do not apply, then options to more fully 
protect the forest should be examined first. If this 
proves impractical, special provisions for conserving 
biodiversity i managed forest as outlined by 
IUCN/ITTO (1991) will be essential. 

,,,, , , U .
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Governments are usually the chief determinants 
of the fate of forest lands, even if they do not direct
l control them Unless governments offer some guar
antee that forest will remain forest, sound natural 
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forest management practices will be considered irra-
tional. Illpractical terms, this means that govern-
ments should be firmly committed to keeping certain 
areas Under permanent forest cover, 

In most countries, such a commitment means 
protecting public forest lands from conversion to 
non-forest uses In some countries, especially those 
with large and growing populations and large forest 
areas, some forest lands will inevitably be needed to 

meet basic development needs, and including exten-
sive areas that are ilghly sitaNblle for sustainable 
agricultural productin in the permanent forest estate 
will prove imlractical and politically impossil)le. Yet, 
in most countries the areas best suited for agriculture 
have already been developled, however inefficiently 
and inequitabl they may be used. The overriding 

point is that once it includes certain lands in the per-
manent forest estate, government must be prepared to 
resist further losses to agricultural production, coloi-
zation, and infrastructure development Often, de-
mands for the conversion of forest lands villcome 
from within the gmceincent itself, so the establish-
ment and maintenance of A prmmnent forest estate 
must have political commitment at the highest levels 

The permanent forest estate should not be limited 
to public forest lands supervised or protected by gov-
ernlent In 1iany areas, legally gazCtted or not, forest-
dependent peoples have long view\ed local forests as ;a 
permanent estate In man' cases, the legal recognition 
and protection of their clains can be %ie\\ed as an ef-
fective way to help maintain a permanent f.rest estate. 
Moreover, governments should respect tile desire of 
these people to keep their lands within the permanent 
forest (-state and support their resistance to demands 
by outside interests for access to natural resources 
without the approval if local co111munitiCS 

Many countries that have legally established a 
permanent forest estate have failed to defend it effec
tively. For example, the Philippines has 56 percent 
of its territory legally classified as public forest lands; 
Thailand, 40 percent. Each now has less than 20 per
cent of their territory under forest cover, and only a 
fraction of that is considered productive. This failure 
to protect tile permtncrnt forest estate is now show
ing up in lost export revenues, costly and wide

spread environmental degradation, and, ironically, inl 
the loss of foreign currency to pay for wood im
ports. In Latin America, where mary countries have 
relatively little forest area designated as permanent 
forest estate (IUCN/ITTO, 1991), forest-based enter
prises have no long-term security. 

Finally, where lands are slated to be turned over 

to the pri'ate sector for development, policies 
should be enacted to encourage the new owners to 
keep all or part of their lands in forest Mechanisms 
might include changing requirements for obtaining 
land titles, w\hich now usually require conversion to 
agricultural production or pasture; reforming tax 
policies to favor forest-based enterprise rather than 
inefficient agricultural production; or dev'eloping ef
fective forcstry-extension programs 

Whatever the legal and administrative details, a 
permanent forest estate is inimportant foundation 
for maintaining forests. C 1omlunities, concession
aires, and forestry agencies all need secure and long
term land tenure if they are to use forest reserves 
and production fhorests sUstainably Legal gazettement 
must be folio\%cd liv boundary demarcation and ef
fcctie oversight. Only then can the designation of a 
permanent forest estate provide the basis for the le
gal and administrative regulation of resource uses 
and their allocation to suitatilC areas 

NelsJohnson is an associate in the World Resources Institute's Center for International )evelopment and Environ
ment where he works on forestry and biodivcrsity conservation prolects Previously, lie worked for the Internation
al Institute for Environtncnt and l)evclopment in Washington, and as a forest ecologist with Oregon State lUniversi
ty's cooperative forest rescarch program Bruce Cabarle is inassociatC And manager ol the Latin America Forestry 
Program at the World Resources Institute's Center for Intcrnational )cvchlpment and Enviro )nment. fefore joining 
the World Resources Institute, lie worked iii the Washington office of the lnternatimnal Institute for Environment 
and Development, was a forest manager with the Puerto Rico Department of Environment and Natural Resources, 
and a timber sale administrator with the U S.D.A.-Forest Service in Idaho 



NOTES
 

I UN Food and Agriculture Organization, "Second World Rainforest Moveiient, forest dependent
Interim Report on the State of Tropi..il Forests," peoples worldwide are joining together in a uni
presented at the 10th World Forestiy Congress, fled response to the tropical forest crisis through
Paris, Septenbe, 1991 The FAO interim report "A Forest Peoples Charter" (see "Towards a 
estimates that tropical deforestation (for closed Forests Peoples Charter, ' Interim Report on 
and open forest) increased from I l.-i million hec- Progress by Marcus Colchester, World Rainforest 
tares in 1980(1 to approximately 17 million hec- Movement, England, 6 September 1990).

tares i 199(0 Istimlates published by tile World 
 6. Very little, if any, of this Value is returned to 
Resources Institute (\'RI, 1990) are similar. tropical forest areas for conservation or manage

2 See for example the various classification systems ment purposes. The lack of willingness on the 
used by the Lanly (1982) analysis of tropical for- part of the pharmaceuticlc industry to pay for 
est resources forest conservation and gr'int intellectual proper

3. This classification system is relatively broad, and ty rights and just compCnsatio t() local inhabi
provides only limited information on tile physical tants who posscss knowledge of medicinal plantsenvironment Biological diversity is Immensely is a growing North-South debate (Reid, 1992; 
more co)mplex There are efforts underway to Rietbergen, 1991), and a major part of the dIs
conslSidate landsc.ipe classiicatio)ns to more ac- agreements over the recently completed Conven
cUrately dclincate maj r ccos stens, but consen- tion on Biological l)iversitv An agreement be-
StlS Oil a givCl s'selll may take mailny years tween Merck, the world's largest pharlacCutical 

-4 Because of the inconsistency i tropic-il forest company, and the Cota Rica Institute for Bio
definitions, wc use the terms proviLded by primary diversity (INBIO) is a notable exception (see
sourCes when referring to spclifc d.ita or citations WRIII I'CNN 'NEP, 1992) It is interesting to note 
in areas that we generally refer to is humid tropl- that the worldwide tr(pical hardwood trade itself 
cal forest. Fir example, the Lanlv (1982) analysis "only generates about IUSS billion a year.

does not make general distinctions between hiu-
 7. For example, research shows that the Yucatan 
iid and dry foirests In summaries of forest cover Peninsula and the Northwest Amazon Basin sup-
Ifoevcr, the n,ural broadlcaved closed forests ported larger polulations in pre-llispanmc times 
category used by Lal\v largely overlaps with than today's present day societies (Gomnez-Pampa
forests that could bc cl:ssllfid a.s humild tropical and Kaus, 1990, Mcggers, 1988)

forests under the i Idridge systCm 
 8. For example, based on demograph;c data and 

5. Perhaps the most no table forest peoples' mo'e- trends in the Philippines, it is now esdimated that 
nent Is that ()f (:hic, ,\lcndes Filho, and tile Bra- nearly 20 mllion people live on pulblic forest
 
Milan rubber tappers (see Amnicst\ International, lands and are 
legally landless (CriuZ 1986). Most 
"Aniestv International Braz IBrieing," back- of these peoples have migrated to public forest 
ground paper, \'ashmngton, )C, Septenbcr lands during the past 20-30 years, with the ex
1989). hi March 198-, th(Lusands rof Pcnan, Kayan ception of approximately 6-8 mllion indigenous
and other Indligenils Communnties Set up over 25 forest peoples (()wen Lynch, 1992)

road blocks in Sar,mak. .\lalavsa too stop viola- 9 This proposition may be debatable for several
 
itons oif their c-usiomarv rights and forest ivch-
 countries For example, deforestation projections

hoods from comilercial logging o)peraitions (Gee by Trexler and Ilaugen (1992) Would suggest that 
Sahabat Main Malavsma/Wo rld Rainforest Moive- some major forest area, Including primary forest, 
nent, ''[h' Battle for Srawak's Forrest," Malay- will persist beyond the year 2,000 in Laos, Mvan
sia lutaprint, 1989) I nder tile aurspices of the mar, and Viet nam 



10. The countries are: Brazil, Cameroon, Costa Rica, 
India, Indonesia, Myanmar, Philippines, Thailand, 
and Vietnam. See WRI (1990). 

11. In part, however, this incicase may be due to 
more accurate estimates based on satellite im-
agery than was available during the 1980 FAO 
assessment. 

12. 	 For 18 countries in the Asia/Pacific region, esti-
mates in Collins et al (1991) indicate that ap-
proximately 50 percent of the original extent of 
"closed canopy tropical moist" forest remains. 

13. 	Even in protected areas, forests are often not se-
cure from agricultural expansion, illegal logging, 
and oil and mineral dtvelopment. Existing pro-
tected areas are likely to face intensified pres-
sures in many areas without concerted efforts to 
manage and maintain them. 

14. 	Some, however, maintain that the largest factors 
involved in the lower deforestation rates ob-
served beginning in 1988-89 were weather con-
ditions and worsening economic conditions in 
Brazil. There is some evidence to suggest that 
some subsidies continue to be paid, even though 
they are illegal 

15. See Repetto (1988) for a more complete treat-

ment of the explanations. 


16. 	Lanly (1982) defines "undisturbed productive 
closed broadleaved forest" as forests more than 
60-80 years of age and not disturbed by logging, 
It is, however, possible that many of these 
forests may have been cleared at one time for 
shifting cultivation. 

17. 	Itis not possible, based on FAO published 
sources, to discern exactly where or in what type 
of forest the ten percent of deforestation caused 
by logging took place. However, it is unlikely 
that much of the logging-related deforestation 

took place in the other FAO forest categories-
open forest, bamboo forest, and conifer forest. 

18. 	Of course, it should be pointed out that extend-
ing the length of concession periods is, in itself, 
of little consequence without other concurrent 
changes in concession policies (e g., increasing 
rent capture, enforcing cutting limits and other 
regulations, substantial bonds to cover rchabilita-
tion, etc.). 

19. 	At a recent conference, WRI Colloquium on 
Sustainability in Natural TropicalForest 

MU
 

Management (held in Washington, D.C. March 
21-22, 1991), several experienced tropical fore
sters argued that natural forest management, 
largely defined in terms of timber production, is 
much too restrictive. A much broader definition 
should be used, and applied in practice. 

20. Individuals can earn more than $3,000 during the 
rainy season through chicle tapping. 

21. These projects include the Palcazu project in 
Peru, Carton de Colombia in Colombia, Plan 
Piloto in Quintana Roo, Mexico, and the Yapo 
Forest in C6te d'Ivoire. Evidence of regeneration 
is usually reported in terms of seedling and sap
ling numbers, often limited to species of timber 
value. Occasionally, "norecomplete species in
ventories are made of regenerating seedlings and 
saplings. Because of the relatively limited ex
perience of most natural forest management 
projects, or due to the lack of monitoring, there 
is often little evidence of how successful natural 
regeneration (following silvicultural treatment) is 
at producing mature trees later in the rotation 
period. 

22. 	A few examples of such measures include tax in
centives, credit subsidies, tariffs, quantitative res
trictions on exports or imports, embargoes or 
outright boycotts, licensing or other customs and 
administrative requirements, pricing regulations 
and specialized treatment (such as "favored na
tion" status). These issues are treated extensively 
in Repetto and Gillis (1988). 

23. 	This is true in the short run. However, several 
studies show that destructive logging practices 
are, indeed, less profitable, given the costs of 
equipment maintenance and repairs, repeated 
skid trail construction and entrances into the 
same stand, due to careless planning and haphaz

ard implementation (see Jonsson and Lindgren, 
1990). 

24. 	ITTO/HIID (1988) provides an in-depth treatment 
of this issue. 

25. 	Even where designated forest estates do exist, 
gpvcrnment claims to vast areas of forest lands 
often outstrip its institutional capacity to manage 
such areas (see Barber et al., in press for further 
treatment of this issue). 

26. 	Man),argue that it is unlikely that lengthening of 
concession periods will motivate better forest 



management practices. The long term nature of 
private investments in forest production will still 
prove very risky due to tile extreme political and 

economic uncertainty in many tropical countries, 
27. See Cort (1991), Colchester (1990), and SAM 

(1989), for further treatment of these issues. 
28. 	Case studies presented on Quintana Roo and 

Malaysia have demonstrated some of the prob-
lems which arise when lack of data leads to the 

application of an inappropriate silvicultural sys
tem 	(WRI, 1991). 

29. Of course, the public desire to use a forest area 

for non-wood purposes is often contradicted by
growing consumer demands for wood products. 

30. Thanks go to Simon Rietbergen for the wonder
fully descriptive term "use it or lose it" in con
nection w\ith deciding where natural forest 
management is a necessity. 

U
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