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MaJsor FINDINGS

B Almaost half of Earth's original forest cover is gone, much of
it destroyed within the past three decades.

B Todday, just one fifth of the workds original foret cover
remmeting in lange tracts of refatively undistarbed forest -
what Wi calls frentier forest

B Throe courtries — Russia, Canaida, and Brazi - howse
almast 70 percent of the world's remaingng frontier forest.

W 40 pervent of forest on Earth today qualifies as frontier forest.

W Seventy-six countries assessed in this study have lost afffof
their frontier frest.

B %9 percent of Earth's remdnéng fromtier forest i
threatened by logging. agriculiural cleering, aod ofher
haaran activity,

B Only 3 peroent of the workd's rontier forest falls entirely
within the temperate mone (regions chamcterizod by
moderate cimate, inchading much of the 1.5 and Earope},
Tisday, temperate fonests are the most endangered frontier
forests of all.

W Half of today's frontser farest lies in boreal regions within
Canada, Russia, and Alsska - inhospitable noethem zoms
hetween temperate forest and undr.

B Outside of horeal regions. about 75 percent of the world's
fromtier forest & threatened.

B Eleven countries = including Finland, Swoden, Vietnam,
Guteremala and Thadland = are on the verpe of losing their
frongier fored. These courntries maingain kess than 5 percent
of thistr original forest as frontier, and all of it & threatened,
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WorLp RESOURCES INSTITUTE

he Waorkd Resources Institune {WRI is an independent center for

policy reserch and tachiical assistance on ghobal environmental

and development s WH's misson is o move human socley
o Tive i ways that protect Earth's environment and &5 capacity o provide
fir 1he niseds and aspirations of curnent and futare gereritions,

Because peophe are (rspired by idets, empowered by knowledge, and
mived o change by grester understanding. the Institute provides = and
hidps other institations provide = objective information and practical
peoposals for policy and knstitutions] charsge that will foster environmentally
sound, soctally equitable development. WHY's panticular concers are with
ghobally significant environmental problems and their interaction with
eecioenic development and soc] equity at all levels,

The Institute’s current areas of work inchade econamics. forests, bio-
diversity, climase change, encrgy, sustainable agriculture, resource and
enviranmenital informeation, trade, echoology, national strategaes far envi-
ol and neotnce management, busines Exson, and hisman health.

In afl of its podicy reseanch and work with institigions, WRI tries 1o
build bridges between idets and sction, meshing the- insaghts of scientific
research, economic and institugional analyvses, and practicil experience
with the need for apen and participatory decision-making.

WORLD RESOURCES INSTTTUTE
1708 New York Avenue, N
Washiigton, DuC. 20006, 154
hittps/ S www,wri.org/wri
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hie wond “frontier” con-

jparess ip rtions of new

challengs, of new lnds,
oor e intefloctus endesvors ripe
for human
opment. 1 2 frontier is ot there,
peogile will ot be far hehind

The fromier vision often saw

Erees as 3 comemaodity 18 hes o
sty an obsteiche i the way of
progress, (Wer many cenllaes,
ahout hall of the world's forsts —
thrmacest 3 bilfion hasctares = were
buirtied, cheared, or cut down Just
o fifth of the workd's origmal
forest cover remnains i large
imidistorbed tracks toduy, and the
cutting has acoelerated: ahout 16
milian hectares are oo o burmed
each year, In the course of this
devastation, we mre ksing specis
and & vahuble cormucopi of
resoiarces, isening the
aemesphere’s composttion and
brutally depradirig ecosysiems.

and deved-

N
FOREWORD
Road hulding and other Using a peographic infoe- We rmust act quickly.
infrastrocture development, ofien mation svsiem, Wi hos developed Transmational loggging
sccompanying hygging, mining, i singhe ghobal database and o are already operating in Siberin
ar ather large investmenis. xre prefminary series of regional and Canada and rapidly expanding
uko proceeding quickly. Omcethe  mags depacting the werkd's fronter ions into South Amesica, the

way s paved, populatian pressure
il Banellesness in some parts of
the wurhd. especially developing
it froetier regjons and rapid
deforestation by small land hold-
ers and larpe band speculators.

There are better ways to use,
manage and preserve forests. The
reach of hman ingemssy exiends
to the stewardshép of trees, but at
the frontiers the destruction
corinpes,

This report describes for the
first i the location wnd stats of
the world's frontier forets — the
Erpe, coodopically intact, and ref-
anively undisturbed msuml forests
theut #4ill remnain. Working with
snveral partners, inchuding the
Workd Comservation Monforing
Centre, the World Wildlife Fund,
and 90 forest experts, WRI devel-
oped 1 first map of froatier forest
areqs. assembling in one place

infiormation on curtent nd finge
thirets b et infisirity.

WORLD EEAOURCES iNETITUTE

forests = both first of thesr kinds. [n
the coming vears, WHE will update
aridd mprove these maps and get
theeir chvious message (o ihe
warld's decision-makers.

Thils report i the opening
saho of WEI's Forest Frontiers
Initiative, 2 five-vear, multi-
disciplinary effort o promote
stewtrdship in and around the
world's kst major frontier forests
by influencing imvestment, palicy.
il public opénion,

For each forest fronther
region = in Amazongs, Ceniral
Airica, Ast, North America, and
Russin — WHRI i buikding a
network of policy-mokers, activis,
irvestors, and resarchers to

alternatives to forst
destruction that take advantage of
the fiall econoemic potential of
fioanests, ot fust immediate
revenue from logging and forest
clearing. As part of this effort,
WRI will help bushd the capaciry of
lexail organdzations 1o cary o
this wark independerily.

The bissiness comimaimdy is
an importnt parnes i this effon.
We are working with others 1o
devedop case studies with innov-
tivie firms 10 demnorstrase the busi-
riess Bmpeacts and opportunities

FOREST FROMNTIERS IMITIATIVE

Caribbezn Rim, and Central
Africa, Within the next five years,
ety pending and proposed
coriracts will be signed, and the
leverage af governments and noe-
governmienia] organizaiions will
be greatly diminished.

At tha seiemie birrtet, madtEnem
industry snd irvestons e inones-
imghy open 1o change. There s a
significant apportunily b increase
merket desmmnd for *green” timber.
WHI is already a backer of the
ﬁm&ui'lrdﬂﬂp-rmﬁl the
first imernational orpanization
ereated 1o evalite, aocredit, and
monitor organizations that certify.
artairably produced forest prod-
wcts. Mesnwhile, many developing
cominitrivs ane setrchireg for practical
palicy ahermatives 1 destructive
tirrsher harvest aproemients,

We are deeply pratehd w the
AVINA Group and the Netherkands
Manistry of Foreign Affairs for thir
geneeral suppont for the Forest
Fromtiers Enitiative and i the
Walksor Globa! Fund for axppoeting
this proect.

Jemathan Lash
Pristidem
Warld Resouroes Instine



¥ rw, mast peopile whe

read 4 newspaper of

wittch television kraow
that deforestation & 2 senms
probéem, panticularly in the
tropics. This World Resourcs
[restitute {WRID analysts shows
that we have les almost half -
almeet § bifion hectares — of the
fioevss that once blanketed the
earth. Every year at least 16 mil-
lion sdditioral bectars il o the
ax, borch, blidoors, ar chain soa 12

Hiddern behind sach fumiliar

statistics, however, (s another,
equally sabering reality. Of the
fiomests that do remain standing.
Th vast majoeiy 4re i inone
than small or highly desurbed
i of the fully hactioning
ecnsysses ey onoe were, These
rwlified forests should ot be

|
INTRODUCTION
We believe it ts time 1o
replace this outisted thinking

forgottin, of course. They are the
ket pifisee for some of the world's
et el gerd spocies and they
provvidie mportant ecommmic
products wnd environmental
servicrs. et they may have st
their ability o sustain themselvs
in the long term. To suppan their
full complemnent of plant and
animal inhabitams, fragmented
forests will probably need regular
intervertions by resource
MIREgeTS.

i e, rontier forests —
Lurge, ecologically intact, and rebs-
tively umdisturbed natural forests —
are likely to survive indefinitely
withisd bnifen aststnce. e
Box 1 aned the Techmical
Amnex: ) Within these farests,
nstiedl eontogical and evolidionary
processes will conbinge o

WORID RESOURCES INATITUTE

prerieribe and mebnkn the
béesdiversity upon which we all
redv. Frontier forests ko cooirbute
it beurge portion of i ecoligical
services — such us watershed
protection and climate
stahilization — that make the
pranet habitable. And they are
home to many of the world's
remaining indigenous peoples.

Keeping Earths last froctier
fonests will require a fandamental
shift in how we view them. From
the American Wikd Weest of the
1500 try Bussta's Far Eagt amd the
South American Amazon today,
Frontiers hevve been soen as
limitless providers of Land, timber,
pold, wildlife, and other sources
of wealth, Carchess and wasteful,
i tvplcal Broditier economy mins
the fosest for o quick pralit and
ANOVES (3,

FOREST FROMNFRERS INITIATIVE

with & concept of frantier that is
baasedd on stewsndship = tking
responsdhlity for the forest and
evwiring that its riches will be
avallable for hture peneritions.
{zo0d stewardship may mean
complete protoction of seme
frogitier foresss comhined with
careful maragement of portions
of others for both timber and
noa-timber produscts.

Thie change mast happen
so0n; over the coming years,
citizens, pobicy-meers, industry
leaders, and others have a chance
10 decide the Exte of the world's
st fronsier forests. The key
dectsions before i are windows
of opportunty that may mever
apert gain.



s large, intact ecosys-

terms, frontier forests dif-

fer fundamengally from
the fragmented or ctherwise
miodified forests that dominate the
Ltndscape ioday, For one thing,
frondier forests are kurpe enough
b provide i sale haven for 2l of
their indigenos species, To
efsire bong-erm survival, Br-
ranging animalks soch 48 grizedy
beears, harpy eaples, and wolves
nwsed hkocks of natural habétat
thensands, i nol tens of
thissimds, of spuarne. kilometers in

cipp M4

AGURE 1

Fragmented forests, on the
other hand, are probahly too
sl o suppan thelr kil com-
pement of species in the coming
cemurmes.* Smaller tracts are
also vulnerable fo proceses
bevond their boeders. In the
[ndsed States, for example, the
st of songhinds in small foness
patchis ane under hisvy attack by
oowhinds, buefays, raccoons, and
uther animals that thrive zlong
fomest ediges. ™ Marry nen-fronticr
fronests also fack the natural fea-
tures: Cheat ntive species rely on:
I the 115, Pacific Nosthwest, the
spotied owd and morbled musrneet
= ek thet adespendl on Large,
staguding dead tross typicadly
feaired i old-grenwih foresss = are
threatersed by loggang of thse
oy,

WHY po FRoNTIER FORESTS MATTER?

Secure habitats for indige-
rHiEs species, frontier forests are
invaluahle refieges for global biodi-
versity. Between 50 and 90 percert
off all vernestrial species inhabit the
world's forests,* and many of
them are threatened by exting-
tin, primarily becawse of habitat
less, S Fieene £ ) By main-
Ealrriig these last sirongholds we
prodect the hisdiversity within
themn and provide 3 source e
recolonizing non-frontier and
restarid fonsts with rative
speciis. Beyonud its obwioas intrir-
sic vaboe, hindiversity supplis
Tnamans with food, medicines,
and many other staples needed 10
survive and make a [fving

Pescemt of the workd's endangered aramal species thresstened by the kes of foress and other natural hahits

PraceNT oF ENpANGERED SPecies Tessarenen, 1996

Spor: [ Spensrs Tl Commimdon. SO0 11N vl Lio! o Thommaliownd’ mismsade (1N, 196, (el p '
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More than safe houses for
s and species under siege,
fromtier forests maintain complex
and indmatable ecological com-
urdisturbed, they give free play to
peatume arul 1o such natural events
a5 wildfires and seed dispersal by
large herhivares, bath af whach
determine the compasition and
distritwstion of species. Such mat-
] processes creste unigue habi-
tats, inchuding anclent stands of
“tid-groanh” forest,



As large, intact ecosystems
poverned by nufe, fromtier forests
provide hasefine information on
hcrwe suach wystems should woel.
Just a5 dhsctars use standsard body
temperature and blood pressare o
desermine health, eoologists shudy
netiiral forests b0 evalite the
tretpact of differert buman inter-
ventions = asking, for instance,
e forest chestring might affect
Jocal rimfall patsims. The resules
heedp band menagers find ways o
lightien the human feotpemil i
heavily used bandscages.

Al forests help maintain the
enviromerital conditions that
imicike Efe possible, from
ydnologic cyces to global ci-
mute. Bt huge frontiers are par-
ticularly important. Frontier forest
ECOSYSIEIS slome Memendons
amwouns of carban, for exmgle -
appeoncimetely 433 blion tonnes,
ar mare than all carhon that will
b released froem Sl foel burn-
Eng and cemem manuficore over
Ehee peen 0 vears, a8 current golb
al emissicn rases. ™ Without these
forests, this carhon would po
seraight it the atmisphene s
carbo e, o powerful proen-
Bitse gis.

Protecting and resporsibly
managing car kst frontiers woday
miassive fonest Joss and degrada-
tior. History ahounds with ecum-
ples of civilizations that foundered
after deforestation Jed 1 soil ero-
shoatt, river siltation, wood shon-
dges, and other banes of
agricultizral and industrial produc-
tivity, Thise doomed dvilmtions
inchude ancient soceties in
Mesopetamia, the Mediterranean,
srid Cerntril Americ. V'

WORID WESCURCES rNATITUTE

1654500 dhue to defonestution i nespon-
sible for the loss of 580 million
hectares of fertile lund worldwide,
an area higger than all of Western
Busape. " loss of kuge foresied
wittersheds is blamed for heavier
ooadingg i India's Garges Valley,
arul governmeent losses of $1 hil-
lion & year in property damage. ®
By carefully managing what's lef
of the world's frontier forests, we
i dhrrrtically seduce such
environmental side effoces and
Conts,

[t frarier frmes
art ks bome 1o many of the
wirld's last mdigernes culfuns.
About 50 millian ndigerous peo-
ple live in tropical forests alone. ™
Amamngan frests house at beist
400 indigenous groups — | million
peaple inall " Wiping ou
indigenous culires by transform:-
tiig; forests & 2 moral crime. And
when thise cultures vanish, so
does 2 gold mine of useful infor-
meation aboat the ol workl,

POREST FRCONTEEES IMITEATIVE

A begacy inheried from oar
ancestors, Earth's last frootier
foresas may indeed be the mist
vakabde it we can leave for our
chilldren. Guandtans of biodversity,
irudipenots cultures, and ecological
prrocesses, frontiers abo provide
recreation] and ecotourism
opprtanities, Becaise s many
irrepiaceable fonests Tave albreidy
dsappeared, the worth 1o Riture
peneritions of thise that remain i
preater than ever,

Kb and beeyond practical
consaderations is te very real
nisthetic and spiritual need just o
knovw 1t remiote and wikd places
rerrin o our crowdal plane.
e comentbe reflection of this
reetl is the considerable sum of
HIEY MLy pevple pay 10 vist
aich places. But even o many
poaple whio will pever see them,
wild plants and animals, along
with the forests that heuse them,
huve an malienable right o exist
Certaindy, 15 Farth's most power-
fual species, we have 4 resporsibil-
ity #o ensume their sarvival.



WHAT Do We Know Asout THE WoRLD's FoRESTS?

urprisingly, we know cover map i far from oomplese
very listle about the stans Many areas depiceed & fonesied
of the workds forests a5 2 can hardly bé considered forest
whole. Most monitaring Some are hivily degraded by
efforts are confined to individual logging and other activities, while
coniritrics, and the results often do others are sangle-specics
not compute cross borders. plantatians. A rough picture of
Sporsored by the United where fomests are is invaluable,
Natiors (1.K.), the most compre- bt Lantil WP acssessmaent virtually
hensive study of the world's Th help & the gap, Wi asked The WRI map akso shows tothing was knwown about their
fomests to date estimaies recent the World Corservaion Morisoring. curren forest cover, drawing condition on 3 global scale.
deforestation, but gives no Centre (WCMC) to developamap  from an earbier WCME map that
trtformation on the overall ol Earhy's forest cover as it appeared  provides the most comprehersive
Wﬂnmﬂmm“ 8,000 vears ago. The result repre-  image of toeal fomest cover tnday.
Thas LN, stody cost Mmillion = gompe the first detailed attemptto.~ Though based on the best available
bess than one eighth the amount gy what the word's original ikata. the WEME current forest
L5 citizers spend each day on foceet cower looked Kke befors

(B ]

DEWS[RIpErs.

heumans began trarsforming it

Tiatad At Origghiad, Coreent aed Fronser Foresi

Total RIMASING Frositk FRONTER
FoRrist Tota Foaisr FosEsr
[(Frowmin Asao RiLM ARG Tona AS A Y A5 4 Y
OhiithiniaL AS & % OF Faosme of Tatal  oF ToTal
Fourist Foaiir) CHIMAL FosusT Ominal  RIMAINING
Hitiom 00 Bpa") [0 K’ Foaist O K] Fouist Fokist
Alrica 6,779 130 W L34 Ep 2
ik 15152 4 I N i % . iz |
pourth & Central America L 5% 145 1% jon 1% 4%
Cenral kmenica LT i 5% T Mk L
Morth America &7 A8 THL LT W W
South Amenica 9,75 fy 5800 Bt 441 L 5%
Russia & Europe 15 449 b SE% 3461 % 5
Europe 451 1521 1% 1 i 1%
Fussta i A8 bir LR n 45
Choranda {1 L& i % L] i !
———/——/—/—/—/—/—— —— — —
World Tl 11 4,561 LY 14500 m #ry

MO | oraun cormsts of Papus Mew Casers. Austtuls wrd Nevw rabesel
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e of the tremendous
amsonirn of informa-
tinn on indhvidul
forests that exists is scattered far
aned widee and buried within the
wills of jsdated institutions.
Musch of it fives andy in the minds
of bialogists and oeesters whao are
experts on a single forest region
Working with several
partners = inchading WCMC and
thee World Wildlife Fund - Wi
wowe together some of thes
diverse data, knowledpe, and
expertise. Firsl we developed o
prefimimry map of tandidare
Tromtier fonests™ = large forsbed
areas with few roads or modern
seftlemerits = wnd send it o 90
foret experts around the workd,
Using criteria WHI developed, ten
s fifioen experts for each region
commienbed on proposed fronter
wreas — confirming 5 s fron-
tier forests, rejecting sites, or
redrawing thieir shape and
boundaries. (See Box 1) ™

WD EEIOUECEE INETITUTE

e
WRI's FRONTIER FORESTS ASSESSMENT

Experts also supplied infor-
enattion o0 the stutes of frontiers
they identified — if and how these
fareszs are endangered by deved:
ogmert. They abso answered our
queriess about fubure threats, spec-
iEving whether frontiers were in
timiber comoessions or howsed
such high-vale resources 25
timbes, ol or goid.

Using a geographic informa-
thon sysiem, ™ 'WRI combéned all
of these site-specific data into a
singhe gl datibase and a senes
of regiorad mags. ( See My 2.7
Far from perfoct, these maps
ruinetheless provide the find real-
istic picture of the location and
stats of the workd's frontier
forests, [ the comng months and
years, WHI will work with
around the globe to update and
impeore the maps 1s mare infor-
mation hevomes vallable and to
get them 1o decision-makers in
whose hands the fate of frontier
forests rests.

FOREST FRONTIDES IMITIATIVE
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FROMTIER FORESTS are (i
world's remalning large Intact
nabural forest ecomystems. Thise
forests are — on the whale =
refatively undsmrbed and big
enisigh to malitain all of their
hiodiversity, inchudmg viable
populations of the wide-ranging
sl sissnciated with each forest
type. As defined in this asses-
mer, 3 froatier fores must
mend seven oriteria

V. Itis primarily fonested.

2. It is big entigh to support
viahle popalations of all
indigenious species associated
with thet forest type = mestsurad
by thhie forst’s whility g support
wide-ranging animal species
{such as chephants, harpy
eaghes, or brown bears),

3, [tis large encugh 1o keep
these species” populstions viable
even in the face of the natural
disasters = such as husmicines,
firess, and pest or diséase out-
breaks = that might ecour there

it & century.

DeriniTions Useo in THIS STuby

4, Bs sructune and composition
fure deerrnired madnby by neitorad
everits, though limited humsan
dizsurbance by (raditional
activities of the sort that have
shaped fonests for thousands of
years — sich as low-density
shifting cultivation = is accepi-
nbde. As such, it remains refy-
tvely cnemenaged by homans,
i revtural disturbeences Gauch
15 Fire) are permitied to shape
rriiech of the fore,

5. In forsts where paitches of
breess ol different ages woukl
natumally ocour, the landscipe
ichihits this type of

&. Itis dominated by indigenows
tree species.

7. Itis hoene 1o mes, B not all,
of the other plant and animal
species that typically Bve i ths
type of forst.

minirg ) will eventually degrade
thi ecosystem (Through, for
pxmple, declines in or kool
extinctins of planis and animok
of brpe-scale changes in the
forest's ape and stmacture)

Low-THREAT POTEMTIALLY
VULNERABLE FROMTIER
FORESTS are those ol now
considered under enough
pressure 1o degride soosvaens.
Tt hecaise they dre unprotected
s ennitdn yribuable ol
resoarrees. ar bocase human
ericrimchment i likely, most of
thiese franests ame vulnerable to

future degradaition and
chestructicn).

MNON-FRONTIER FORESTS
are dominaded by secondary
foeests, plantations, degraded
fores, and pasches of primary
forest it do not meet this
stundy’s frontier criteria (even
though some might be restoned
a5 fromtier forest ), This cuegory
inchudes some of the workd's
st i, vahsble, and
erulangered forest types. inchod-
ingg 1he hiclogically rich, highly
fragmeried forests of Madagascar
and Central Europe's Last stapds
af obd-prosth fonst. Such
forests ane high priarities for
frewsts are akso important
bhecame they provide s with a
witde range of economic goods
and services.

IOmpcinAL FOREST 15 thal

st 10 have covered the
plinet about § 000 vears agn,
before kirpe-scale disturbance
by modern society began.

A e alvoiid e data:
This study's resulis
reprresend exiinvales of e
extent and location of
Sromtier foresis ax well as
threats io thelr swrvival,
Incomplete information
[fromn some pards of e
woortad ard difffenliles
estimating the magniiude
of threals miake te dala
snitabie only for reglonal
comparizons and for
distinguishing major

countries’ forests. This
sty did nol assess

wondland areas of the
world, or forests within
many island counbries.
{$ee Techuical Annex)
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FALLING FRONTIERS

early half - 4 percent

— i thee wrld's foresa

has heen converted to
Exrms, pastures, and other uses
over the past 80 cenfuries. Whale
fuset iver ol rermaiie, most of it
b been heavily alvenad by people
arid beirs Btk resemblance 1o
pristing forest. Acconding to this
nssesment st 22 percent af
Earth’s ariginal fonest remains in
Larpe, relatively matural sosvstens.
3o Figurre 2.}

[ the remaining frontier
fomest that i beff, pearty half s
horeal fores. (See Figure 30 A
hroad belt of primarily coniferous
trees, hovenl forests ke between
arclic tundra 1o the porth and
WiITEr, Emperale kst o the
st They blankes much of
Alaska, Canada, Bussia, and
Scandinavia,

For two restsons, bonsl
forests have been less disturbed
than have other farest types. Fing,
lorgg wimters, poor solls, and other
facines make farming difficult, so
littde forest has been converted to
agriculbure, Second, boreal tres,
particutarly in nonhe anes,
tend to be slow-growing,
scrawniy, and widely dispersed.
56 uritil modem technology,
increasing wood demand and
ather faciors changed the picture,
commencial boggers traditionally
had tinde incertive 1o exploil
b Torests.

Temperase forests, on the
other hand, are the mest heavily
fragmeriied and disturbed of all
fisest typess. This study concludes
that st 3 percent of oday's fron-
tier forests ape femperate stanids
{another 5 percent contains both
temperate and either boreal or
tropical frontier forest), Thriving
in 3 meoderate clmate, prstine
femperate forests once extended
throughout most of Europe, much
af Chéna and the contineral
United States, 55 well as pars of
Canada, Australen, New Zeabud,
Chile, and Argertina.

Thanks to their favorable
climate and fertile soils, temperate
forests were the firs 1o be cleared
wholesale by hamans, By 1000
B.C., mest of eastern Chéna's
foresas had been corveried 1o
farmland.™ More than 2,000
yiErs ago, the Grods and
Romans destroved miosch of the
faret that rimmed the
Medterranen ™ Today, the
frongier forests of the Middle East
ard Medfierranean Basin are
complely pone. Western
Eumope’s frontier fonisss were
eveled during the Middle Apes a5
e cikies and fowms spread
throgghout the region. ™

MiLLions oF Sousne KILOMETERT

WORD RESOURSES INSTITUTE

Wihat Happened to the Forests That Once (ovirnd the Earh?
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Temperute forests of the
ealand were opened relatively
recently = over the past few cen-
Iuardes = by Europes explorers
andd seathers. Altbough Indigenous
peoples had loag Eved b and
shped these forests, newoomers
wrought far more drmatic
cheatiges. (5o Bax 2. ) Even so,
abmiost all of the world's remain-
ing temperate frontier forests are
in these theee regions.

FIGURE 3

Uintil ¢hés cemtury, tropical
foeess = located in wanm regions
within 30 degrees of the agquator =
remined burpedy intact. In the
have fallen with akurming spevl
Betwrn 1960 and 1990, somqe 450
millicn bwsctares wene cledrad =a
fifth of the world's entire tropical
forest cover. { See Figure 4.

Millines mare hectares have
been degraded by logging,
agricultural dearing, and the
removil af vegettion for
fuelvwood, building materizs, and
Bivestock feed. In Asta and Africa.
for example, this study found that
though reaghly a third of the
ariginal forest cover remains, less
than 1 percent of this criginal
cover still qualifies as frongier
foeest. ¢ See Tanbie 11

Tornparate Frontier Foreis A the Most Endangernd.

WORD RESOURCES INSTETUTL

PERcENT oF THE WoRiD's FRONTIEN FORESTS

FOREST FREOMTIERS IMITIATIVE

Woeldwide, most frontier
forists are now restricted to s

tered. wilely disperse pockets,
mmany located in insccessible

mouiialns or sasamps. Esope -
which hus already ket two thinds
i its hissorical faress cover =
mairitairs only 2 few small patches
of frontier forest sotalling bess than
1 percent of the original, all in
Sweden and Finland,

The lien's share of mday's
froetier forest — more than 75 per-
cent = i Jocted in just throe burpe
Iricts covering parts of seven
conintriess: two blocks of boresl
forest = one sreching acnos
much of Cansda and Alaska and
thi ostbier it Hussia = and ope
large relatively undisturbed chunk
of tropical forest spanning the
Northwestern Amaon Basin and

Gurvana Shichl



Percent oF Troricar Forest Creearen

Percenisge of the Wiorkd's Troplcal Forest Cleared Between 1960 and 1990
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A places that confure wp
images of vast, empty spaces,
fronsiers are associased with masy
popular neyihs that contribase 1o
their destnaction. in cach case, the
meality i Ear meore complex. Thres
of the mone common myths about
fronticr fopests are:

FRONTIER FOREST MYTHS

Myl Fronsiers are comprised
of empty wiklerness.

REALITY:  Prople have Ived in
nisry forests for hundreds of
penerations, mesthy in small
groups, Forets iodsy howse several
husndred million people in Asia
alorst, ™ while at beast 20 million
peapie B in the Amamn Basin ™
Lovw-leved hnsmian activiey over
theusands of vemns within these
areas has helped shape the forest
structiine azed species mix in frontier

CCOSYSOmS,

MYTH: Forest peoples Irve in
nsopian harmony with miure.

REALTTY:  Lomg befiore European
ol zasion, forest prophks managoed
their nasural pesoarces acconding s
customary pracsions. Evidenoe
sty that some fesman cultens
destroved their owe forest ecosystems
throsggh alse, ared others in rfal
warfsne ™™ Today, rising
populations, land shonages, and
acoess o sophasticated wchnologes
pose further management
challenges for fores peoples.

MYnE  Frontiers consist of fersle
land, ripe for developrment.

REAUITY: i sy prsces, fromgier
forests remadn undeveloped bocase
thesir iy e poor ad they don't
harve much commercially vahuadbie
timber per hectare. bn my tropicsl
fiovests, for instance, intenséve agri-
cultural actvity can rapidiy deplete
soils that newd natural debeis frons
‘thee eree cancgry. Then oo, foprsts
are Emite, and some are inscoessble.
Frests i Amazonia ard in Cengral
Africa, for exemple, are rich in
hexdiversity but they afen lack high
densities of valaable timber spocies
or good soiks ™

WORID RESOURTES IMSTITUTE
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amy of the fronties

fests that have

survived into this
ceritery may mol midkoe it into the
test. Resals from this study
stgpest that 39 percent of the
workl's remaining frontiers are
hrexterned — that is, ander
maderate or high theeat — by
logging, agriculnural clearing, and
other activities, aften along the
fomest edpes. Many fromtier forests
not vid theeatened = particitarly
those in the tropics = are gill
vienerable because they contain
valuable timber, oi, or mineraks.

Mina of thie safiss frontier
foerests are i thee Ear onth, where
risECe-eatmction oosts are
high, Tuking these forests out of
the pobal calaulus changes it sip-
nifficantly: outside Russta and
Canads, three querters of the
workd's frontier forests — includ-
ing virmially all temperae forest
frontiers — are a1 risk
The mist important thines

1o fromiier boresss ane described
bl
B Logomg: This siudy
surgprsts that commercial Ingging
pomes by far the preatest danger to
Eransier forests. In all six repions
assisee], WRI's advisors cited
lesgging a8 the predominate threst
tio forests — affecting more than 70
percent of the workd's threutened
froniers. { See Tabie 2 ) Logging
can ssgnificantly “rewriie” the
stryciure ard composizion of
Boresas, Yed, somme of is most
regative effects are indirect:

- —
Topay's THREATS

Exmphe oif Prossunes on Focests: People are Using More Paper Producs

Miteic Toswis Pin 1,000 Piorie
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logging offsets the cost of road- B ENERGY DEVELOPMENT, forest and disrupts freshwater
tuildg to extract the tinber, MINING, AND MEW eCosyRiems, These operations akso
wrich in furm opens forests 1o IMFRASTRUCTURE: | arpe-scale take ug Torest kind and spew

Thunting, foefwond gathering, and
cheaning for agricubure, Widely
comsiddered the primary cause of
tropical deforestation (when fron-
ther and non-frontier foest are
ialoen ingether ), agriculiral
clearing, in particular, & hastened
once Joggers oen forests up =

WORLD REEQOUNCES IMSTITUTE

mining and exploration for petro-
leurn amd ranaral gis sk being
new roads and settlements tha
npen arce-iraccessahle fonsts o
other human activities. Damming
rivers for hvdroelectric power
Boods millions of heebines of

POREST TROMTELES IHITIATIVE

polhstion ingo the envirmomenl
Energy development, mirdng,
and the roads, pipelines, and
settlemerts thal come with it
represend the second higget
thrext 1o froatier fonests globally,
affecting close 1o 40 percent of all
fromiers classified s under
moderate or high threat



B LAND CLEARING FOR
AGRICULTURE: (e i8h of the
wirkd's threasenid frontiers ane
diroctly endangered by frmers
wha diear forest for cropland and
pacsture. Land clearing is panticn-
karly rapacions in Asta, Africa,
arid Latin America. This threat
can only grow s population
increses. For the recond, results
from WRI's study suggest that
non-fritier forests = often oris-
crossed by roads and easily noces-
sibile = are under much grester
pressune from Eurmers than ane
Erontier fonss,

N EXCESSIVE VEGETATION
REMOVAL: Apart from logging
and ouright clearing, hemans
are remving millions of tons of
vepetation from frontier foress,
pulling at the fabric of these
ecosysters. WHI found that
about 14 percent of the world's
threstened frontiers are being
degradid by overgrazing or the
overcollection of firewonod, bulld-
ing materials, and other vegeta-
tion. Besides damaping terresirial
hethitats, excessive vegetation
e cuses the rivers and
streams that mun through these
fioeests bo st up.

Wscsd Consumption Profectiad 1o Increse by 56% by 2000

2,500

g

g

Mitiien Comic METERS

E

B OVERHUNTING 45 coosys-
berns, frortier fonests comgrise
more than just trees. Local
extinctions of animal species ¢
affect the integraty of the engire
forest. Many species ~ including
elephants in Africa and beaver in
Narth America = distribite tree
sepdds and olherwise shape forest
structuee. [ Africa, one thind of
the foeest fromtier which &
threatened is a1 risk through
commercial hiniing, driven
largely by urban demand for
Dushrmeat.

WORLD RESOURCES rMaTITUTE

Somror boed el Agrouoey g coan of B inled Sabvre, FRE el Ao AR

B OTHER THREATS (02
smualler scale, other activities akso
enidanger frontser forests. They
rarge froem the obvious = forest
COMwErshon I, sy, tree planta-
Hioeis or sk resors = o the ol s
obviows, Amorg the Laiter ane
forst managers wheo suppres
natural fires which help shape
irieiny frontier ecosystems, fir-off
Tactoeies that emit wind-borme
pollutarts harmbal 10 tees, and
exntic animal species introduced
either accidertaltv ar deliberately
b people who don't know or
dieen't e that the newcomers
A eubcompete native plants and
unimals for scarce resources, (n
New Tealand, our advisors con-
e that imviroduced and feral
species — domestic species pone
wikd - pose the singhe greatest
deanger to fromtier forests, b

FOREST TROMNTIIES IMITLATINE

Auidrme on Wrld Tl Brh Cwww b g

I mosd cases, frontier farests
of thisse thinsits. Ove filkire tre
w0l cowered in this study is the
poterial impact of global warming
o forest ecosystems. Mative
species that can't adapd or migrate
to new habitats quickly encugh
could die out rxphdly 25 clmate
chenges and new disesses, pest
infistations, and reura) distur-
bences increase as 1 result®



DesTtrucTion's RooTs

tke symiploms of disease, B GROWING ECOMOMIES B POPULATION GROWTH
wisilse thrests oo fonests are AMND COMSUMPTION Fien in AND DEMAND FOR NEW

ofien best treaded by perts of the world where poputs- LAMD: Just sinoe 1950, the
achdressing their underlying cuses.  tiom ks not growing signéficantly, warld's population has more than
Helend the obvims sctivities demand foe contain forest dotsbled ™ As a result, in many
enlangering the warkd's frontier resatiroes = for beth local and regions, forests have been dieared
forests are 2 nest of interrebued export murkets = & inlensifying to grow food and 1o make way for
ool causes: a5 economies expand. Bewen new settiements, Populastion
1961 and K4, per capita growth akso drives up demand for

consamption of paper incneased timibeer, paper, foetwood, and
vy 86 percent globally and by 350 other products from an ever-
percentt in devedoping countris. shrinking fanest base,

{ %ev Fipwre 5. Industrialized

conirries sill use mone than 10

times as much paper per person

than people iy developing reglons

do. Global corsumption of indus-

{riza] wood products s expected to

jurmp by mone thes 30 percent by

008, ( Sew Frgnire 6

Thrests to Frontier Forests
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B BaAD ECOMNOMIC POLICIES
In weighing bnd- !m.mgmuuu
opicans, eooncnnssts and
meikers aften averlonk ﬂ'ha-mmd
bosing fromtier forest, Such costs
mery ¢oeme in the furm of sail
ernsiod), the loss of water for
dgriculture, and releise of cirbon
Ento ihe atmosphene. Lost oppor-
Eunities should count 1oo,
inchuling foregone income from
EroiErE, *bio-prospecting”,
and other bocrative wses of whole
anid healthy forests, Even logging.
mining and other exploitative
ises often don't bring in the
revenues they couli: trving to
artract foretgn investors, marry
mtionad governmenss all bt give
wwary wikaahle rights to exploi
their forests. Such economic
dectsions are common beciuse
the costs of destruction are no fel
of nakd by those doing the dam-
age Frequently, povernments and
eru:lr]- reap the profits while
frantier peoples receive only o
sliver of the henefits but bear the
emvirormental brunt of forest
SRS

DiFrerenT WAYS
oF RANKING COUNTRIES

WRI's Forwst Frontiens Index. exceptional biodiversity value
s volumes ahoot the coun- {buser] on the Lange psnbers of
trie’ opportites o probect fron- plant species estimated 10 be
tier forests and shout the immedi- oo within them).
acy of threass 1 these frontiers. (e irmpairtat ory =
Ahernative moethods for raniing eyord the scope of this e
eountries tell different slories. ment —wioukd be o rank countries
Table 4, for exansple. identifies aconrding i the amount of
the KX countries wigh the langest thresienad fors ving ouside
ane of frontier fores. All sold, freemiers. Such an index would be
these commErics aocount for S ineful for entifying comtnie
peroera of wiet nemating oo where uniqoe forst eoosysens
Earify. Tuhle 5 lists coumtries: with are of the verge of extinction.
froutier forest Bkedy b be of

W SHORT-SIGHTED
POLITICAL DECISIONS. 1y muich)
of the world, frontier forests are
sacrificed for short-term political
i = 1o appease interest groups
ar to line the pockets of politicians
ard ther allics. In endangered
115, and Canadian old-growth
foeests, for example, governments
allow logging to provide question-
able job security for a very small
numher of people who may soon
be sidebinesd by technolapical and
market changes within the indus-
try anyway. In tropécal countries
such as Beazl, Indonessa, and
Makwvsls, deciston-makers sitack
paverty by meving mllions of
peaple to the forest froitier, even
though this approach ts only a
temporary fix for thi: poor and
can permanemly destray the
Ton=ts

WORLD RESOURCES iMITITUTE

B CORRUPTION AND
ILLEGAL TRADE Corripiion
amoaig officials in government,
indusry, and other onganizations
oiftens hastens frontier forest loss.
In Cambaodéa, for example, the
military takes part ina thriving
ilepal fimber trade with neighe-
boring Thaikund * 1o Burma, the
gevernment and rebel groups
have both financed o decades-
lomng, civil war with illegal logging
proceeds.™ In Aleska, Makysia,
surinme, and elsewhire, imber
commpankes have been aocused of
engaging in timber sompggling,
tryirg 1o bribe povernmend
officials o procuse [scrative
oocessins, and other el
practices. ™ *  Even demand for
gl drugs fuels fomest distrisc-
i in Cidommbi, for example,
clearings are conved oul of remiote
frongier firests o grow oo,
muirijue, and opium poppies. =

POREST FRONFI LS (NIFLATIVE

m PoOVERTY AND
LANDLESSNESS: (1 FPraz],
Guaternaky, and elewhere, the
pooe flock to frontier forests in
sesknch of agriculturl bnd and
other economic opportiniies,
Rathér than grappe with such
politically thormy isses as kund
redistribuition and tenure,
povernments ofien encourage the
clearing of forest Lunds poorh
suited to agriculture. In Brazil, for
example, migrants have had to
chear forest o establish land
ownership, 8 don't think twice®
pelicy that sparwmiad more defor-
estagon and descouraged seathers
froem meinaging fromicrs for their
foeust products. ™



s Frositier Fonet

Inix shavas thiat

vt o thee wiarkd's
mationts have already lost, or
might saon lose, their bist frontier
forests. See Tadde 3 ) The index
ranks countries according o the
percertage of frontier forest lost
and to the proportion of remain-
ing fromtler that s moderately or
highy theeatened = in ctber
words, high-scoring couirs
Bave Jost miach of their frontier,
and meed of what remairs i
threttened.

STty -5 countres have

bost it all. These inchode almost all
af the countries of Europe and
Eastern Africa and =l of Xorth
Africa and the Middle Fas1. For
shoulid be 1 priority. {See Bar 4.}

Another 11 oountries—
inchuding Niseria. Thaiknd

Swrden, Finland and Guatemalas —

are clussified s oo the edge. They
heve at mast 5 percent of thedr
ariginal frontier lef, and it is
thrextenad. While core arexs of
these isodated fromtiers may be
peobecied in porks or reserves,
loging and other acthvities oul-
side Cand sometimes inssde)
pritecied aneas theaten the
foneysbems a5 3 while, Unles
thise couniries 401 immediaely,
they are likely 10 kose most of the
little fromtier thy have lefi.

In 28 comntries, theere i not
much time 10 protect remining
frontier forests. Most of these
reations have bost most of their
nriginal frontier, and much of the
remainder i threatened, These

courntries inciude the United States

(whach, if ncat for Alaska's vam
boreal forest. would rank among
courttres on the edpe’), Papua
New Guines, Makiysés, Panama,
Mexicn, Arpentina, India, and
Australia

WO RESOURCES IMETITUTE

W
THE FRONTIER FOREST INDEX

Ol sesviem Conitries =
Bruzil, Suriname, Gunn,

Camads, Cobormbia, Vemezuela, and

Fussia — and one Oversezs
Depastment of France (French
Gustana), still heve a burpe
peoquartion of their original forest
caver remaining in an unthreat-
ened stale, These nations have
great opportunities bo suskain
kurge areas of frantier forest if
they béggin 1o follvw stewsnrdship
prificiples paw. { See Bux 5

FOREST FEOMTIERS INITIATIVE

Ewven in these cight places,
sonmee Frontiens are under siepe, bn
Canada, two thirds of British
Codamibia's temperale coostal
rainforest = one of Exrth's biologs-
= has been degraded by logging,
ar other development, and much
of whel remains intact outside
]'Huln:l-:dlmubﬂudfcr
lopging, in coming years. =
International timber compariis
Tevvie been Erying 1o nepotiie
crmntracts 1o bog rvach of the
remaining Amamon and Gevana
Shield froctier ~ including ane
third of Suriname’s forests.
Dectsiomns made within the next
fiew years will decide the faze of
fromiser forests within these
CORImRries,
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ReEGioNAL OVERVIEWS

MNorTH AND CENTRAL
AMERICA

After Bussia's, the world's
largest expanse of frontier fonest i
an unhroken &, 500-kilameter wne
of bareal forest stretching from
Newfoundland 1 Alwka. These
Forth American fonst scmystens
= aaill vast and relatively andis-
Tt in morthermmost Canada
and interior Alaska — store 2 sig-
nificant proportion of the global
total of bistic carbon and supply
mach of the world's growing
demand for forest products. They
also provide tivelihoods for thou-
sands of indigenous people and 1
refuge for woodland carihou.
Rarge mamimals that once ranged
widely across the continert. ™ As
a growp, these frontiers rink
amnng the keast threatened in the
wrkd (approximately o quarter of
the anea i threatened ). Even so,
they ase being pushid steadily
northwand by mineral extraction,
hydroslectric divelopment, and
sivrocketing demand for wood
fiber, especially paper products.

T the south, North
Amwerica's lemperate frontier
forests buve retreated 1o a few
remote mountaincgs pockess in
the western Uniied Stases and
Coanads Withim the bower S8 115
stales, frontiers account for shous
1 percent of original fomest cover,

What remainis lies primarily with-
in three assemblages of rational
parks and wildemess areas in the
northern Rockies and one block in
the Nosth Cascades of Washington
state. While each forest block ts
largely profecied, they are dhassl-
Feed s threasened because they
e hevoming too olated 1o sup-
porrt populations of some of teir
large mamimial speckes over time. ™
[ Mexico, ane relstively
e frontier femains in the
Sierra Madre Occidertal, 2 binkog-
cally diverse temperaie conifer
fisrest severely threatened by
rapidly expanding loggiig and
risd constructine. Mexico's other
Fremtier foevsts are i Onxc,
Chiapas, and the Mava forest
region (which extends ino Belize
ard Guaternaka), These tropical
fmests — along with 3 chain of
others ing soaith
the Miskito coast of Honduras and
Nicaragus, the La Amistad region
o 1he Costa Rican-Panamanian
homder, and the Darien foresss on
Panama's horder with Calombia -
are almost all highly threatened.

WORID RISQURCES 1MNETITUTE

Central America'’s frontier
forests are under many kinds of
st bn the Dharien region, the
major thrext s completion of the
Pan American héghway. { See
Bedia J In other aress,
agricultural expansicn, kgging
aid infrasiructure development
are the danpers. Guatemala’s foe-
et fromtier, for examphe, shrank
dramatically i the past decade as
bogging roads opered the dne to
landless peasants and 10 weakihy
agricultural business et

O the whade, North
America still hos 3 good numiber
al frantier fonests i its nonhem-
e pegions that remain rels-
tivedy safie. Yot from its southern
band of boreal fonests all the way
b Panama's Durien Gap,
wartumlly all the rsst of the conti-
nent's frontiess stand to Jose their
fromtier status within the next
decade or fwn.

FONLST PEOMTIEES thitiativi

Fronier:

1. Tonoas Manmonas Forest
Forest fype: Temperale
Crengrapiric focation. Alaska,
Urited States

Threat Logging

A vk Ome of the warld's kurgest
bracts of temperate oid-growth
farest, as well 28 2 umique eomys-
tem type: coastal temperate rin-
faresst.

Fresiter.

2 ForesTs oF THe Darsen Gar
Forest e Tropical
Crevnrroafaliig docatiow: Panama
arl Cobombia

Thrveat: Logging, other wood
remeniil, proposed highway con-
struction, and coca cultivation

Al ik A proposed highway
across the Dririen Gap would
provide 2 route for non-indigenoms
species = such as organisms that
canse hool-and-mouth disease -
with potertially disastrous long-
bermn Becdopical and economic
consequences o both regions, *4=
Road comstnaction, logging, and
other activities threaten focests that
are home bo three indigenous
cultures gnd rich native
hicetiversity.



THREATENED FRONTIER FORESTS OF NORTH AMERICA
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THREATENED FRONTIER FORESTS OF SouTH AMERICA
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ment projects claimed much of
the 45,000 square kilometers of
fiorest lost in this region between
19850 and 1990 = the greabest
amoint of forest loss in the woekd
dusring thwse vears, Brazil alone
liit el by 570,000 sequisire kilo-
fders = ofe thai @ fifth of al
troical forest bost workdwide dur-
irg Cht time. *

Sull, South Ameérica fradiv-
s witsy aress of inkact iropical
il temperate fores, The
Northern Amazon Basin and the
Giryaia Shield hovse the largest
trogical frontier forets amewhene

i thee rim of the Amazon
Basin, forests of the Northemn
Andes (Peru, Eodor, and
Colombia) rank among Earth's

scally nichest ™ Chile and
Argentina share the largest single
hilock of remaining temperate
frontier forest in the workl

Logging is the rroin thinet o
Saonith America’s (rontier faness,
erslarpering about 70 percent of
all frentsers classified under
medisim or high threat. Energy
explaraticn, mining. and new
rosds and encrosching on abou
laﬂmmnmm

In recent decades, national
develapiment policies have fucked
rmuch of the region’s deforestation.
mmmm 15708, the
Brazilian government's “modern-
fzatson” policy promped g
forest clsiring in the Amazon
The pevermmment had hoped to
sotve Land-tenure probiems in
reher regions by establishing
colonivs af small-holder farmaens
i the forests, 10 miegrase the
region imo the rest of the country
with 2 massive road netwark,
eam revernies by developing nat-
wral resousces and strengthen
Brazil's bonders by populsting its
frontier. Govermiment policies trig-
gered both planned and sponta-
neos immtigration of lndles
peasants from theoughous the
courtiry, ard resdied in larpe-scale
chearing of the forest by kad
mﬂmlﬁwwpﬁﬁm
sibeiibies
ranchers, =%

Ini Bobivia, Ginvan., and
Suriname, 4 drive o exploit
natuirdl nescimoes over the past

strorsgly restricted logging, mining,
and other extractive activities, and
Venernela may soon buckbe under
SEVETE SUDENITIIC [ressuire in
expholt its fich namiral nesources.

Chile's temperate fronter
fiorests are increastngly thneatened.
primarily by loggitg to provide
wood chigs {for expont nuainky to
Jagan) and faehwood. While
Eucalyptus and pire plintitions
provide mich of the timber needid
fior export and industry, precious
reative fomests ane cleared 1o make
vy for new plantgions. -

WOFLD RESOURTES INSTITUTE

THREATENED FROMTIERS INCLUDE: Frowdier:

3. Bouvas STATE
Frontier: st fype: Tropical
1. THE AnLasmc RAINFOREST Gongraphic ocalfon.
Forest fype: Tropical Southeastern Venezuela

drengrapinic focation. Coastal
Brazil

Threats: Logging, apricultural
chearing. exoessive vepetation
remival, pollution

At Rigk: Ondy 5 percent of the
ortginal Atkentic Rainforest i lefi,
and just a fraction of this vestige
can be consadered frontier. The
AMbanise Ralriforest s panicukrly
rich in biodiversity: 70 percent of
fts plangs and most of its 30 pri-
‘e species an: found tiewhere
st in the world, and the wild
redstives of many important food
crops (including pineapple.
Caisava, sweet potato, and
papava) are found there.

Frivifier:

2 Coastal CriEam FORESTS
Forest e Temperale
rkugmp'richm: Southeny
(Chile

Threats: Clearing for plartations,

logging for the wood-chip industry,

faefwood production

A Risk: Onethird of the worlds
Furgesst tract of rebatively undis-
turbed temperate forest. Chile's
lemperate fnests contadn a1 leas
500 speciess of timber troes (95 per-
cent of theny endemic) and mone
theen 700 vascubar plant species
(half of them endemich = The
alerce cedar, the Southemn
Hernisphere's burpest canifer and 2
tree that can live over 3,000 years,
i found here. ™ More than 35,000
families in this regjon face severe
pavesty and expulsion s large
timber comgpanies bay land for
wood-chip production and tree
plantatans

FOREST FEONTIEES IMITIATIVE

Thereals:  Loggineg, miriing
{igold and dizmonds), and off
exploration,

At Risk Venezucla's Balivar Stane
is 2 part of the Guyana Shied-
Amazon Basin complex, the
largest trogical froatier forest
Rich in species, the e is home
tor the Pemiin and several other

irudigenous groups.




Armica

Fxcept for the Congo Basin,
Arica's fromtier foresss have
Lirgedy been destroved. primarily
by loggers and by farmers clear-
g, Eand for agriculere. In Wisa
Alfrica, nearly 90 percert of the
origingl st foret i gone, and
what remains i heavily frag-
mented and degraded. Today, West
African frortiers are restricied 10
o pastch in Cote 'hvasire and
anather 2long the border between

To the east, very little
remains of Madagascar’s ance
magnificent tropical forests. Long
soduted from madnkind ecosys-
termis, These forests are hoeme 1o an
exceptional mimiber of plang and
aniimals find nawhene cle.
Unifortunately, none of
Madigascar's fonesd frapgments s
large o natural enough to qualify
as 1 fromtier today.

Large blocks of imact natur-
al forest do remmain in Central
Africa, particularly m Zaire,
Gk, and the Conga. In Zamne =
which contairs mone than half
this megion's fonest cover — many
fienests. rermeadn miact, in part
because the nation's poor
transportation system cin't easily
Fandle timber and mineral
exploitation ™ Some areas have
fiewer passable ronds today than
im 1960, the year the country
hecame independent, and some
fromtiers have lost population
during this period.

Today, mest of Africt’s
rernaining frontier forests are a1
risk. The two major theeats are
loggng and commercial hunting
1o mieet growing urban demard
for bushmeat, (Overburting
remmnves populations of key
species that help maistain nanral
foeest ecomysiens. ) In Central
Alrica, over 90 percent of all log-
i occurs in primary foret -
o of the highest ratios of any
megioni i the workd® In some
areas, lopging el caimes
rebutively bitle damage becase
anby 2 fow high-vahse tree species
arv removed. Stll, bogging roads
apen up a forest 10 huters,
would-he farmers and other peof-
i-seeiers. (ne region warranking
special concern is exstem Zilne
vl unerest in Bwanda, Burundi,
Sudan, and Fasre has driven hur-
dreds of thowsands of people into
this area, where they scalale
demanids on the forest.

WOELD FESOUECES INETITUTE

THREATENED FRONTIERS BRCLUDE:

Frouvlter:

1. Tas NamsonaL Parx aso
SURROUMDING FORESTS
Farest fype: Tropical
reegpraaperic focation: Cote dvuire
Threats: logging, agriculiural
i, bk il
{rvasion by war refugees

A Bisle The oaly remaining
ke and refatively intact plece of
A forest Mock that once coversd
e Uhar S50, 000 square kile-
mieters i elght cotmbries west of
the Dabomey Gap (1 natural
savanna that divides Wes Africi's
frarests into vwo distine sections),

Froulier:

2 Cross Riven anp Konup
NamonaL PAss aND
SURRIUNDING FORESTS

Forest iy Tropical
freografdiic focaffor: Horder
betwiern Nigeria and Camsercon
Tirvarts Logging by Asian and
Eisopean timber comgamnies in
unprotected fonests, new sttle
ments, agricultural clesring,

hunting
At risk: Rich in plant specics, this
forest mery provide 2 wealth of
poberrbal new dougs and industrial
products, Extracts from the pewly
iscovened Ancistrocludus kory-
pensts vine, for example, offer
hope for & new AIDS treatment,

FOREST FROMTIERE IMITIATIVE

Frontier:

3, EasTemN ZAIRE FORESTS
Forest hype: Tropical

i focatiour. adne
Threts: Agriculmiral clering,
imvasion by throngs of war
refupis

A rigk Thie greanest biokigical
drversity of any fonests on the oo
tinent. Ala, the Buri foeest (fourd
within this frontier) is hame o
ey of Affica's remainmg
pygiy poophs.



THREATENED FRONTIER FORESTS OF AFRICA
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THREATENED FRONTIER FoRESTS OF Eurore & Russia
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Eurcort AND RuUsSia
Orice bunkotid by fores,
Europe and Fussts have both lost

wirtuzally all of their temperate
frantticr forest. Mot of Burope's
forests were Jeveled cenhuries ago.
Although forest ares within the
region fras increased since 1950,
nearly all of it consists of
planaation ce highly numnaged
fores. ¥

Eutrope's tast few lirge tracts
off relatively ramaral forest are in
Sweden and Finland, Significan
partions of this fronter fall ou-
side parks and reservis, and all
frotier fonests are thoetened by
roeil dievelopment, fire suppres-
sian, grazing, logging, and other

Contzuining Farth's larges
expanse of fromtier farest (mostly
in Siherta), Russta's hoeeal foress
are Sill langely irtact. The country
hentses almost thiree qietriers of all
boteal Bore and neardy one Bfth
of the warkd's total foeest anen ™
An Ememerse storehouse of living
carbon, the nation's froatier
fomests cover more than 4 million
conkd contribane significantly to
gobal warming, Russia's Far
Eastern fromtier is abso the bst
heabitat for such highly endangered
species as the Amur tiger, the Far
Eastern leopard, the Far Exstern
forest cat, the red wolf, and the
sikha diser ™

Endangered frontier forests
im Hussia are threstened mainly
b legingg, mamied by WREs achd-
sors as the chief risk in abom 85
percerit of the region's threatened
fromtier forest. Mineral and
gy exploration and st fins
sbso mginge.

WORLD REZOUNCES INSTITURE

Already, portions of Russia's
Far East and much of
Russta (west of the Ural moun-
tains) heave been heavily logged
Uritil novw, lack of infrastructure
and ounmoded harvestng prac-
tices keept misch of Siberta's fron-
tier arest urideveloped. Recent
econoeic and poltical liberaliz-
tian may change the situnbon,
und trading corperations,
liscekcingg 1o Sibverian forests s 1
new source of supply a5 burproning
ghobal demuand for timber strigs
other regions of vahuble,
acoesible trees.® (ver the next
diecade or two, foneign capital,
machinery, and road-huilding
could open much of Siberia's forest
b bopging, mingng, and other
dumaging activitis.

FOREST FRCHTIEES INITIATIVE

THREATEMED FRONTIERS INCLUDE:

1. NormHERN Prissorsm Kna
Farest hpe: Temnpentte and boreal
troographic location: Russian
Far Ea=1

o

A wigk: Habitat for some of the

wuorld's ranest species, including

the Amur tiger. This forest also i
hoene to Udege, Nana, U, and
other indigenous groups

Fronfier:

. FRONTERS ENCOBPASSENG THE
Gmern Karruan Bewr

Farest e Boreal

dreogrupivic location: Russia and
Finland

Threaty: Logging for expot 10
Finkand and refated msd
Cosimiction

At rick; One of Europe's kst
rermaining fronters and the
traditional home af the Karelian
people



BAsia

Asia has lost almost 95 per-
o of it frongier forsts. Apan
froem the Maditerranean and
Middle East — where all such
furests have disappeared — this
represenis the workl's greatest
boss of fromtter foress outside of
Europe. China and India today
heave fust 20 percern of thedr arfg-
el fovest cover. OF these remadn-
freg, forests, Jess than 10 percent
) be clussifed as fromtier. [nthe
20 vears begween 1960 and 1980
alone, Asi bosd almost a thid of
its troplcal Earest cover, the high-
et rate of forest corversaon in the
world @

O mminand Southeast Asia,
st romitiers ane pone. The so-
bt pochoets Beft e confined pei-
muarily to Burma, Laos, and
Cambodin, where war and dvil
urwrest until recently inhibited
divelopment. With peace have
oo e 1hreats from ocommier
cial Jogpers who have alreudy
et forests in Thailand amd
peninsular Malaysis — where har-
vest and Bmpo netrictons now
encrage Bgping companies w
mve on b neighboring nations.

Mbost of Asia's remaining
frontier forest is confined to the
istands of Rormen, Sumasra,
Sylawes], and Iran Java, Even
here, however, lopgers have
explofied most acoesble forsts
ahong coasss and major fvers
Agriculture and poorly plnned
nsetthemient programs also take a
toll. Between 1960 and 19994,
Indcmisia's transmigration pro-
gram myrved 8 million people 1o
the nation's forested islands
where L7 million hectares of trop-
ical forest weere soon sripped <

Mbare than half of Asta's last
frontiers are under moderate 1o
high threat, particularly from log-
. ATh Vel gresiter hoig-herm
wOrTy B Asia's burpeshing popi-
Eation and its ever increasing
thermand fior food and agriculoural
Evnid. Between 1990 and 195
whane, the region's largely raral
population grew by more than
270 milkion people. The waorld's
o dinsely pogrilibed regice.
Asia had more than | person for
every hectare of land in 1995

WORLD RESOURCES INSTITUTE

THEEATENED FRONTIERS INCUDE:

Frmitier

1. RATAMAKIES PROVINCE

Firrest type: Tropical
Geographiic focatfor: Cambodia
Thrvat [Begal logging for export
1 Vietneum. Outside protected
ares, mosd of the provinee s
already under concesion 1o
froreign losging comgunies,

Af ik Resdedent minocity groups,
already evicsed from cther anes
by logging compaiie. Rice farm-
irigg ] bl Feskiing b el
ebsewhiere in the Mekong River
wubershid. Kouprey and ather

Frwilier:

2 SunDAREANS

Foresf fype- Tropical
Geographic locetfn
Fatighdesh and bt

Tt Loggng, fuebwood
collection

Al risk: The worlds burgest man-
grove forest. Hahitat for the
workd's largest — and possibly
only viable = popuilatian of the
Bengal tigee. Fish and forest peod-
ucts provide a living for up to
00,000 bocal farmilies. ™

Froutier:

3 Noami Heloscuised Patvikce
Firresd fypw: Bofeeal
Geagrapdite lacation: China
Thrreat Logging: %0 percent of
this frentier & stated to be oo,
At rixk: One of China's few
rernaiming linge intact tracs of
primary forest. Habitat for sever-
al importan wikdlife specis.
Protectiv for thae headwaters of
the Ammar River,

FOREST FROMNTIERS IRITIATIVE




THREATENED FRONTIER FORESTS OF ASIA

FisrTIE POEESTS LA
LT A THIGLLT

binE HEwT fanp sl soeilens
il v rlareh ordsthurbed and
barge eoouggh 10 mdstain all of ther
[0  Esa L

Fans TR ICRESTS 1AIER
MESWLS] O HSGH THEIAT.
ez, o plmnl hurman sctvie
fpg opping agriculund deanng
et ) wil, if coetired, wpgnificacy
v degrale thase ntlen

. SO -FROATER FRESTS:

wermbury foresd | plasrtrs. degraded]
forest, nd paiches of primary foret
il maeeting this stady s arileria o8
ey

FronTim FoRess

I SARSERSED FOS THIE LT
irmaificiend ilormmatin pheymiled
evahming S Sorat bevd ol these
ot

Favwrma S slaby frem e Hirdd dcusom v m sty Jevfamoee m i ng gl s nins ree ksl o E it Wil Fiomad - ﬁ Trid ¢ snwertrm |Lswsrmmg Cnlr
1hale i |1 Forr Ciee il P kel By Wil Ciwprr it Mo tieieg om0 Pl Seiirry dlals sberir’ Sornigs i sl @il Froes sller mear s
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THREATENED FRONTIER FORESTS OF OCEANIA

FracnTins PoRESTS [NIHR

Frommes g | N8R

LIPS DR M0 THREAT. EENN D8 HIGH TEREAT:
larpr, inbat natursd oeesd sy ReTs onpEng or plureesd human sobvilies
thd ase pefatively umdinburbe] sl (g opping, sgrouiternl desring
terge emwuaghy o maintadn ol of B mmirng ) will, if comtinued, sgrificar-
Hioadveray

Iy degrade these fromdeem

. TN FRONTIER FORENTS Frusmm powgsTs
| SRS O THEEAT

wrnrhey bnsl, plenbabiorn. degradod mifficient infmation (eevenssd

foreat, aned pches of primary fone evahaiing the threa bevel of these
ot mreeting thiy thudy's erileri i ForfEn
frogmer

Pl dala Fromy drr Tenl Aoy 7 el Prenargdien mappvg gl anyegy pessda iy ﬁ ok Bikilh fang's. I Borkd Comarr alion b il sy G
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Oceama (Papua New
Guinga, AUSTRALA, AND
Mew ZeaLano):

Do has bost akmes 80
peercer of its frontier fonsts
Aboan thees quarers of what
refrilie © under moderite or
huiggh v, Within (e region, the
status of fonests varies greatly by
courtry and forest bype,

Niew Tl hoss ket the
highest percentage of fromtier for-
st: lizss than 10 percent of its orig-
frval Forest cover rediains asa
Frantier. Colonized by the Mane
abennt a thowsand veirs aga, thise
frorests wrne the kit of the world's
e bl reas 8o be setthed by
humzns, but clearing for agricul-
bure hes destroyed aboa two
thizds af all fromtier Surests since
that date, =nd another § percent
o 50 has been converted to plan-
ttigs. Altheugh most of New
Seband's remadnéng fromtiers are
legally profecied, ol are thre-
ened by introduced species, sich
s the Ausdrakan brush-tabled
poesim, which are taking a
hesavy ball on the naton's endemic
m-ﬂ

A high percentige of
Aumaralia's native species live
mwhere else on Earth, and much
of this beodiversity resides within
the rtion's foresss, To dase, the
coumiinent has ket more than 50
percer of its origiml frontier
forest, including large areas of
species-rich, unique forest types.
Thiree-fourths of Australia's tropi-
cal rainforest, for example, has
been cleared singe thee late 17005 %

Australia‘'s remaining fron-
tier forests are confined largely o
Tasmanks, Cape York, and the
nosthwessern region.® Grazing by
feral and domestic andmals poses
a mrajor thresd, and fire marage-
mert practices ane also a magor
comoerm in some areas. Logging's
toll within many non-frontier
anEts i @ seriows problem.
Temperate rainfrrests. now kugely
fragmened, are still aul in
Tasmuanda and southeistern
Australia = fodder for woodchips
foF expant b Japan, which con-
verts them into paper, packaging
traderials, and other products ™"

WORLD BESOUICES iNSRITLTE

Papus New Guinies (PNG)
sUll possesses ke areas of imact
tropical fores = 40 percent of s
original fore. Along with neigh-
horing Irtan Jayt, PNG ks consid-
ereel 2 global *beodversity hotspot”
Thee oourtry peobahly coniins at
heasa 5 percent of te workd's
species within bess than | percent of
it kel e ™

About &5 percent of PNG's
frontier forests are under moder-
ate or high threat, primarily from
logging. agriculural clearing, and
mingng, One legacy of kurge clear-
fieflirg operations s sof ercsian.
Sediment washed by rivers o the
sza threatens PNG's species-rich
coral recfs and coastal fisheries

FOREST FROMTIERS rHITIATIVE

THREATEMED FROMTIERS INCLUDE:

Fromifer:

1. CewmraL MoaTa l5LanD
(Kawr/RUAHINE RANGE)
Forest e Temperate
{reegrainic focation: New
Tealand

Threat Introduced species

{ Austratian brish-tailed possum
aruf feral harses)

Atrisk A high concertration of
indigenous species, as well 253
globally unique fonest ecosystem
with great blodiversity, recre-
ational, and scenic value.

Frondier;

2 WesTERn aND Bulr PROVINCES
Foresd fype: Tropical
Gengraphic localfon: Pagua
Yew Guinea
Thireats: Logging and pipeline
developmen. (A larpe oilfeld has
Teen disoovered ahoos 150 miles
indand.)

Al pisk: A vt tract of redatively
undistarbed tropical fonest of
ness. Homelands for several
groups of mdigenous peopike.



THE CLosING FRonTIER: A CALL TOo ACTION

his assessenent foumid tha
few large Intact forea
ecimvsiens are ke on the

et and that mamy of these ks
rontiers are threadened by bogging.
agricultural clearing, and other
activithes. But the news ks not all
bad: even after thousands of vears
il Fomest cheamingg and degradation
soumie frontier forests remain, The
opportunity to protect a priceless
nabural inberitance for ourselvis
and futare generations s sl ours

But his assessment absa sig-
pests thad inless wie take action
qaickly, this opportunity & likely 1o
pess. Against a hackdrop ol papu-
Eation growth and mourting
Frnan meeds, preventing further
Frantier krsses will requine a new
and balanced approach bo frest
management = one that protects
fesrests’ hiodiversity and ather
sssts while smulianeously pro-
vitmg far people and ecosysiem
Services

Stewmritship Optiors for Maraging Fromtker Fonsss

Suttumani Fomts Prachirs

F_'I'I:IF-.ITIH-AH-"

Ornon One

B Shbéan fhe entine nefier fored 23 2 prodecial park or eere
B levredop untaina biv bered-une practioes o asroaurding on-fronger loced s that

Lhin et servis o @ Buifer aone

I Kt Besdverairy, carted) Balinm, dnd walshhal ey 5 1 5 e

Oernion Two

B Extabish prodeciad aresm where nesdod within berge portions of e fromtier

fores i preserye hiadvemit

I o e aneas it contidons of bridgm of Sed that remals i natel.

T ol

B introdnce wstwnable fored-use praciors i the nemainng fronter fored,
whether Hmier extraction. g, sounsm and scotoorsm, Behing.
Pprmpeciigl. oF U RastaTig i vl mendactiial gl roual o of

)
vahie In bocal coemrmniies

B Erraw the mabinenanor o] Beadversty, eeiemien ol carhon, el wrerdhed

Jrokngion

SUTLRANLE syt PRACTCTS

Fanumen Fosrar Boussaey

Even a degraded and frag-
marned once-fromtier formst invaded
by i speecies mrsry mod pecessanly
be gone: foerver: schenthss practicing
restoration ecology are developing
techigues bo pegroe mitive kst

Cne ol the workd's st
ambitcas = and this B sooesful
= ot fesiorrtion effort & innodh-
wesiern (st Rica, whese local,
natioral, and imerimtional

resesrchers e logether restoring a

large tract of tropical dry forest in
Gusnacaste Comservabion Area. ™

Ranenchd irs the mid- 1960,
the project featunes 1 three-pronged
approach

Fine. paurticipants kicked off
an aggresive n-contml progrm
£ o Enenan-cusnd fire, wihich
wre encoaragng, the growth of
exitic grasses in ceared forest areas
and kifing nathve sonlings. Onoe
Ere were sopped, soenists aliowd

wind ] amirmeth 80 carmy in e
tree: sl from am sdfacert national
ke, Fuciping; nesore wien thern was
maney by planting fypical species in
appropre plaoe and aamiinmtoms.
They hromght im catle o help
oot the grasses

Teakay, the incidence of fire in
{uzanacasie bs down A percent, and
ihe ingroducnd grass, rspe, is vir-
tually pone from the area. Thickets
off B0 1o 15-fond naikive krees now

RESTORING FRONTIER FOREST: THE GUANACASTE EXAMPLE

dormirale the lundscape. Within )
50 50 years, resesschers expect the
carmpy 1o chose, il off all
TEeTTHining jaragua and siopping s
fires completely, They also hape
thst by then the forest will house
viahle populations of all the plant
ansd animal species that once
inhabited the area. ™

WOELD FESDUECES IMETITUTE
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A siewardship approach 1o
forest managemen would
achieve such badly needed hal-
ance. (e Bax 5 ) Suchan
approach should, in fac, be
applicd 1o all of the world's forests
b pon-fropier foneds also
provide humars with @ range of
bmportant functions and many
Sewandship will mean pursuing
different optiors in different parts
of the world. Where few large,
intact forest ecosystems remeain
= iy bemperite regions, for
example = fromtier fosests should
be: bargely protected in panks of
reserves, Where human nosds
are pressing and where very lange
tracts of frontser forest remain,

canedul developeent is sl an
option il voologically vinble core
aress of Sorest are protected and
surreniding lands managsd
sustainahly. ¢ See Fignre 7
Activities sach as logging sheuld
e minimed ervironmental
dameage and refurm maximum
economic benefits 1o bogal people.
Figpame T Hhustrates how virious
development activities can be
beadanced,

How much frontier forest
dees the workd peed? AL a mini-
P, W TSt il nepae-
sefitative samphes of 2] types of
forest ecosystens. There ire o
suabwitutes for lving examplis of
b each svtem functlos or for
ricfsgs for mest of the world's

fanest spocies.

S " imsurane,” we reco-
metad 1t natans:

W Maingain more than one frac
of each ecosysiem fype

W Protict [romtiers even when
retghhoring courntries mal il
peobogically simikur forests.

B Marogr land outside proteciid
siresis i wavs that protect the
ecobopical imfegrity ol fored
Franstiers; and

W Trv 1o restore fragmensed and
degraded forests. (Sew Box 4}

[f forest maimagiemens & i
reflect the needs of all, sucorssful
stivwardship mst inchude the
active participation of these and
other stakeholders

NATIONAL AND LOCAL
GOVERMMENTE.

CHWETTETIEN POSCics must
promote economic development
without destroying the resource
Iise and the envircnmental ser-
vioes provided by forests,
specifically, they sheuld:

B Immediately halt further loss
of frontier fonests amd restare
degraded fonsts;

B Expand and betier nanage
protected area systems;

B Cresie incentives for the
private sector bo marzge
fromitier forests sustainably:

B Morifios forest quality in
s e suocess o
s et programs; and

W Encourape stewardship and
educate the public about
froditier fress.

Forest asagemnent hased on
abewardlship shoilkd mchde:

W Collecting all relevant informa-
i o6 Fopests and how they ame
being used xnd making it neadily
available 1o sivone with 5 ke in
fonsts:

ecoinmibc and other henefits and

Lic i oot e gt decisions;

W Mamaging foness for loog e
tmvolving stakeholders and the pub-

B Changing foes for wsing pubic
forest Lames and resuming revenues
tox hesh the rextion and local
COrTETTImILies;

W fesigning and rrdornng, foe
regulstioes that discoamge come-
o aned wasieful use of forsis for
shhon-term g

B Doy g bl band-ise
plars that st aside portions of
foresss foe ourkm, iediverity con-
servation, and waberihed protecsion,

W Attracting envestors interested bn
kg fronests sustairably and mak-
fing thedr comrtinmed acces to fopests
wingsent upon their envirmomen-
tad and secial peound,

W Inchading an unambiguos pole
for prvernment in afl burpe-cale
forest development plans — includ-
it aisthwrity & ersure equitahle
distributicn of revenuis and boog-
termm ecesyster viahiley,

A New Vision oF FRONTIER FOREST STEWARDSHIP

B Developing cagacity in public.
private, or non-governmengal fonest
apencies 10 plan, pegotaie, imple-
e, i, and endoroe fonst-
rrfapamen agrements; and

W Seting aside and conserving
special foreted areas in well-delin-
eated natiorn| pasies, indigencs
peserves, of other proteciad ares.

WORED REROUECES IMSTITUTE
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NATMINAL AND INTERNATIONAL
DONDR ORGANITZATIDNE

Tor promeote the survival of
phobal treasures that aba provide
significan environmental
benefits = inchading cirbon
siorage and biodmersity
protection, donors should:

W Increase support for forest-rich
couriries, particularly
negheied ones,

B Coordinate effons among
dennes b maximize impact;

W Form partnerships among
orginizaions = nchudng the
privide secior = working
iorward forest stewardship; and

W Support projocts that pramte
boethy corservation and the
astairable wse of frontier
frarests.

Busmatss anD THE PRIVATE
SECTOR:

Traditionally viewed as ene-
mées of conservabion, privase
industry = from logging, mining,
and ofl comgranies o irade and
retall industries = can becorme an
agerd of soumd forest management
if It & willing to prodect jobs and
cultivase beng-term peofits by

W Working with nog-
poverimental ongansbion,
giweriiments, and others b
devidop markess for producs
froe well-nianaged forss;

W Avolding irmvestments in
projects that degrade or
distroy Frontier forests; and

B Lobbying and ercouraping
governments 1o try polices
that promute forest
stewardship.

Crmzens:

As voters and consEmers
pearily pesponsible for the fale of
the world's last kunge intact forists,
citizers shikd:

B Ensite thet decsaon-makiens
metrupe forsss with the general
puiblic's revds i mind Ot keast
iin courttries where citirens
have voting power and can
directly influence thesr keaders,

B Keep informed ahout policy
s affecting frontser forests;
amid

W Voice their concerns = thirough
protests und boveotts, if
Meessary — '*-f'k‘flﬂ]'-'tﬂ'ﬂl'ﬂ'l'ﬁ
mismirge thise forsts.

Espectally within weahly
COuniries, COMmUMErs can creaie
denand for products that come
fromm welk-managed fonests ihey:

W Purchase only wood, paper,
anid other forest products that
ure independently certified as
austninably harvested; ™

W Demand that retailers make
such peoducts availeble; and

& Reduce presare on frongier
forests by recycling and Emiting
corsumption = not anly af
wos] and paper, but also of
energy and mineral resources
Froorm fomestiad repions.

FRONTIER PEOPLES:

People wha live within and
near the workd's lag frositier
forists stand 1o bose the most if
ihwse ecosystems ane destroved.
Managing forests for non-tmber
roducts, GOt OF EVEN S
taireable logging and other
resoirce extraction could both
protect these forests and provide
Yocal income now and for futue

penerations. As on-the-spot forest
ssewands, bocal populations should
dernaund that the government and
privae sector prondde opporfuities
fior beengg-beevn economic and cul-
furad security withat ervinon-
mietital destruction,

N k- OVERMMENTAL
ORGAMIZATIONS, INCLUBING
ADVOCACY GROUPS:

tiows { MG0s ) can mohilize critical
suppoet for conservation and
sewandship. Informatian is ane of
thetr most powerful tools. By
assessing and monitoring foeest
health and use, for example,
Nirk can uncover evidence that
poverTiments, privale midusiry, or
oihers ane mismanaging borests =
or for that matter, doing their
ok, Thisst orpanteation abo
should collect and disseminate
information on forest sewardship
in practice. Given Emited time and
Financial resources, NGOs mast
coordEnate thelr effarts and form
partrerships with government
agencies and peivate busineses.

I Mexico's state of Quintan
R, & egantestion of I comm-
rual geroups, o ejidos, i mumaging
360,000 hectanes of sultropical
it fonesd b berefit fheir mem-
boers e, o 1 st b, mumin-
tain the boewst. ™7 OF the total
forest et 150,000 hertares are st

e for persrmnent peoduction,
reimazily uof mahogany and cedar.
Afber segotuatiog with Jogging
CURTIjEINes, pearmicipares = 5,000 of
1 = hegpam o prescess logs, which
s vatlue 1o thedr procduct and
Terimggs commmanities moee incoe
thar skrpping oul raw tmber does.

PLan PiLoto: SusTaiNABLE FOREST DEVELOPMENT

Before ofidos managed the
formsl, local comemmites derfnal o
benesfins from logging opesations.
How, parmicijents ane working to
prtrtainy thee rrasural foress by
cumting brees on a4 25-year cycle,
allowing nathe speces 1 negeneralr.
and incremning the proportion of

mahogay and codar through
enrichement planting, After sight
vesirs, coererenites already are sy
oad repeneration of manarl formt
= aliong with an iscome, an inceniive
n e wp the good work. ™

WORID EERQUICES iINSTIFUTE

FOREST FEOMTIIES PHITIATIVE



EEE——
MEeTHODOLOGY: M o FrowTes ForesT AR
Thee Erontier foest maps
(CURRENT FOREST COVER: within this report reflect the
WE el the only cxisting knowlidge and ingat of mare
global map of current forest cover Ezen 50 experts and reviewers
— that produced by the Warld from arognd the world. Work on
Conservation ! {entre the: Last Frontier Fosests gssess-
{WCMC) in 1996, in collshoration ment began in May 1996, when
with the World Wikilife Fund and WHI hoested mmeetings amd review

{(IPOR = 25 8 base coverage for
thils sissssment. The sotirces foe
this map mnchude many ooy
and reginral maps derivid fram
fieitiofual and inlerrational
soiors, miosthy accurate 1o @
11,000 000 scabe. (Al coverapes
ised in the Frontier Forest
Assessmier were degradid to 8
18,000, 04000 sl ) The quality,
accuracy and dates of these
reationial and regional meps vary.
For deaails, plesse refer o

Thie Warlil Corservation
Momitaring Centre, Tre World
Firrwst Mrr, (WOME, Cambridge,
15961,

sessions (in Washingion,
Cambeidpe, UK, wnd Roeme) ot
which ousside xcperts were askid
b haelip deefirne Frongier arees and
propose a mithodology for map-
piniz them. Mapoing Bl wis 3
Khaner-<tep process:

1. WRI first developed regional
megs af ‘candidate frontier areas”
by overlaying - wing a
Geographic information System
(IS}~ the World Corservadion
Marsioeing Centre's current chsed
forest cover map with Skrma
Clubr's “wildermess ireas” map ™
todefine barge wooded blocks
devoid of hisnan infrastructiune
{roads, sectlements, ¢, ) whine
micar-pristine fonest might be
fourul:

WOELD VESOUECES INATITUTE
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TECHNICAL ANNEX

2 Approximately 90 regional
foeest experts wiene then askid io
annotate these maps. Ten to -
toen individuals per reglon with
hroad of forest extent
and condstion reviewed the maps
of candidate frontier sreas and,
using a checkliss survey, enber:
() nesrinated candidase shes 5
*frontier forests”; (1i. ) redefined
the bousidaries of cindidaie siies
o (i, b rjected candidane sines,
and;

3. WRI digitized 1he revised
houndaries of these anes.

Experts were aho asked 1o
fill in 2 questionmaire for ech
froaier ares assessed. This survey
wis wsed 10 builld o datahase for
cach frontier site, which includes
information oie

FORESY FROMTIERS IMITIATIVE

. Forest type (hased on survey
results), Experts were asked to
classify frontiers acoonding to one
ar mare of the following cate-
garies: “horeal,” “temperate hard-
wood. ™ “temiperate mived conifer-
ouss and decidous fore,” South-
erm ternperati ‘astral forest.”
“hurnid tropical forest,” ry trop-
ical forest.”

w. Size { this was caloulated using
a (IS}, WHI also asked experts 1o
roughly estimate the size of each
frontier assessed, where kmown.

m Thireats o somsysiem msgry
(hased on information cortained
within the questioamine),
Fapierts were asked 10 rank sns
as under high, medsm, or bow
theeat from Tommercial logging.”
“ther biomass harvest {removal
of fuebwood and corstnaction
niterials, grazing),” “forest clear-
ing (for agriculture, residential
hissing etc),” “road corsinaction
and other nfrasinucture
development {e.g. powerlines,
pipedines},” and ‘uther,” and b
provide sdditional details on
knovwn thireats,



wv. Potential threats to ecosystem
irnegrity (ks based on informaticn
from the questionoaires), Expents
were shoed o (1) note whene
significant portions of a frontier
site have: been allocated foe current
oo fisture harvest (e.g. zoned as
production forea, given over 1o
conessions b wnd to estimate the
percentage of exch site allocited
for harvest, whene knoan: and
(. b indicate i a she contins
high-vathae timber species, or
other high-value reources (e.g,
o, il and o estimate the
approxEmade proportion of the site
within which such resousces
oo,

w. Source of expert informaton
an level of knowledge Clor mos:
sites, hased on the mpat of several
revieners), The mames of these
irsdividisals are listed within WET's
database, abong with d ranking of
b wedl these experts claim 1o
know each frootier anea (experts
were askid 1o rank themsalves on
a 1-5 scale acconding 1o how well
thiry Kiena 2 given sitel,

I oy Cases, ses wire
ncarsnated and reviewst indepen-
dently by severa] experss. WHI
harmondeed these resulis by 000
consliing with revieswers when
thetr results differed for a given
sibe 1o come up with 1 corsenas
view' (il. ) i some cases, giving
i weight 10 nisuhs from
individimk who runked their
krowledge of a site as significanly
higher than that of others who
reviewed that Frongier foeest.

WORLD RESCURCEE tMATITUTE
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W] abso held theee review MAFPTvG OF ORIGENAL FOREST (ONER:
sesgions (Ofe covering lemperite As part of this project,
and boreal regions, asecond cov- WM developed the first detailed

ering tropical frontiers, and a
thiird to review all arsas of the
world) 1o help il in data gaps
and 1o sobict irsput on drakt fron-
tier maps. Approxinstely &0
evologsts, foresters, and cthers
with brod kmowledge of forest
Essues 3cross various reglons of
the globe aftendid these sessions.

Neoke that five frentier forest
sites within Western Zaire were
identifiesd using mags of currem
road and forest cover (the Later
derived from rocent satelbee
imagery ), These sites — kacking
s, or signifcant aneas of
depraded forest — were added
becaise experts working on the
W study suggestd forest in this
region qualified s *frantier,”
however they were nof sufficently
familiar with the area to identify
the boundarios of these sites.

FOREST FTRONTIEES INEFIATIVE

map of estimated forest cover
“priar 10 the impact of modern
matn” Cetrea 8000 vears agn),
usingg many ghobal and regionad
biopeographic maps. These
inchided Workd Map of Present
Dy Larmedscapes (Moscow State
University TNEP), Econgrans of
Lt Amterica and the
Capribbean (Dinersicin e al ),
Viepedaitions of Afréca (White),
Reviewr of the Indemalayan
Prodecled Arear (MacKinnon ),
Austrandi Natral Vgelation
{Australian Surveving and Land
Information Groap), and General
Map of Natural Vigelation for
Exrope { Bohn and Katenina ),
WHI adjusied this map ~ notably
by wesineg current forest cover in
ihe northemmost 200 km of forest
15 3 surrogase for historic cover so
it b0 caphure the natural patchy
diszribution of forest in this
tunsdra-fonest transition 2one.



The WM map is an indi-
capor, ol o direct mesare of
gl cover, I depicts where
forest might be expected 1o occur
Bodaty' i the sbsence of humens,
bresed on climase, wopograghsy,
andd wither variables. The dsstribu-
Rioset oo fovest cover 8,000 yeirs
api protabiy variod somiew s
from regjon to reghon, due to
longerm climate change. For
details on the ariginal forest cover
mapping methodology, please
reder b

Clare Blllington, Valerie
Kapos, Mary Edwands, Simen
Blyth and Susan Inemonger,
Elimaled Original Farest Coter
M= A First Aemed (WCMC,
Cambridge, UK. Oclober 1996).

Frosmee FoarsT [siex:

The froatier farest index
raiks countries on 3 scale of (o
. The indix was creted by
milEplying the pircentape of
original frontier forest st (that
estimuted 1 cover the coundry
8,000 vears aga ) with the per-
centape of remaining frontier for-
et et chissified wnder moderate
ar high 1hrest o tota] assessed
frontier are.

DeFiNmons:

CIRRENT FOREST COVER: estimutid
chosed] forest cover within the s
I veskrs o s (this date vanies by
coinry ), Oy closed miost fonest
is depicted for tropical Africa and
Asia. Woodlands and shrublands
are fiot included in this category.
CIREINAL FOREST (OWTR: i The esti-
mated extent of chosed forest
about 5,00 years ago, assmdig
currerd climatic conditions.
Ferwmier Forests: are defined as
betig primearily forested; of suffi-
clent size o suppor vinkle pope-
Eutiors of the Bill range of indsge-
rHs species. associated with that
particubar fores) ecosvstem given
pertodic natural dststance
episodes (fire, hurncanes, pests &
disease, etc. b, {mote that this

wide habitat for these specis. mat
that they achuslly contain these
specits); anid exhibiting a stn-
bure and compasition shaped
Eurgedy by matural events, as well
as fy limited humen disturbance
from truditional activities {such as
shifting cultivation), De Fucto they
e retatively unmanaged (natiral
dsturbanoe regimes such as fire
wre permified 1o ogourd, an home
o rmvoest & vt Ml of the species
assoctased with thet eoosystem
tvpe, are domirbed by indipe-
TS e species assocznid with
tha ecosysiem bvpe, and are
characierized by mosalcs of forst
psches representing o range of
seral gapis, 0 anees where such
kundscape heteropeneity would be
expecied 1o ocour under pafural
conditions.

WD RESDURCES INBTITUTE

Forestied aeriss mist moet all i Raatiorsgenle: If frontiers are
of the fllowing 7 critivia toqualify  supposed to serve as forest refiagla
as frontiers, Theey must: dhurtrg the nest exinction crises,

they miss be large enough o
1. Beof sufficient sizetosupport  Friaiittin theer nesiden speces in
ecnlogically viuble populations of the Evce of periodic marirl dsur-
lhﬂl-l'{t!'ﬂlﬂ-ﬂ:d\'ﬂ'lﬁﬂﬂ terhi- hance. The Tnce in 2 century”™
‘wmm‘.ﬂhﬂmm‘ nﬂjﬂ.lﬂﬂmhmlﬂ.‘l
wlar forest ecosvsiem, although Lﬁ;‘dhmm

Ay ging bridges, build-
ﬂwgrrn:..mmﬂrmuln bngs, dams e1c, that can weat

pece. eatastrophic natiral events )

(R rAnge roquine
merits of umbrells speciis are

2. Be of sufficient size o support
ecologically viable populations of
these species in the face of a
rrjor naiural disturfance epide
sich a8 one would predict 1o
accur once in 3 century, within
thie ecosystem in question (fire,
hurricanes, pests & disease, etc.).

FOREST FROMTIERS IMITIATIVE

3. Exhibe o strocture and compa-
sition shaped largely by natural
evenits, as well as by limited
husman deturbance from tradi-
tiomal activities (such os shifting
cultivationd,

4, Be relatividy unmanaged |-
ural disturhance regimes such as
fire are permitted to occur s
maet of the area in question),



8. Be characterized by mosaics of
farvst patches representing a
range of seral stages, i areas
where such landscape heteno-
geneiny would be mxpectad o
oceur under nafural conditions.

&, Be home 1o mesd if nod all of
the species associased with tha

ECUEYSIEm 1Y,

7. Be dominated by mdigenous
BOSVEIE Ty pe.

forests do not strictly qualidy
according to all seven crileria,
primarily due b siee constraings
anid fo fire suppeession and other
andgemel. For eximple.
Clayaguin S in British
Columbia may be oo small to
qualify as a frontier forest, and all
s in Scandinavia may be oo
dtstusrhed 10 meet WRI criteria
After consuhation with temperate
experts we decided fo inchade
these temnperate areasy i), that
are kirpe enough o maintin
ecologically vishle populations of
indigenous speciis when the
sarrounidEng noa-imntier Sores

mELkriy =

comsidered; and: (if. ) where fires
are generally allowed 1o bum
across at beast half of the frontier
site {although fire suppression
ey have e praciiced in the
past), Mt lemperate sites in
Worth Anserica and Europe consist
of i i of old growh and sec-
ondary forest. Frontier sites that
winthd pot ctherwise qualsfy using
2 sirict interpretation of the WH
iriteria are ausomatically Msted as
threatened due to fack of buffering
capacity and disturbance of
surrounding forest

THREATENED FRONTIER FORESTS: ase
aress assessed by expents as under
*maadiurm” or “Tégh” thread, where
gl of planned biiman activ-
ftiess sl oy rusaalt it thee everitiial
viilation of one of the seven
fromtier farest criteria listed abosve
{e.g caise dechine inor local
extinetions of plangs and animalk
o bupe-scale changes inihe
fiesrest's ape and structure), In
S0mie cases, snes lsted as theeat-
inid are currently undstorbed but
are skt for lopging or other
developmernt activity, likely 1o
affect the eoosystem integrity of
the forst. Note that many
threatened frontier fonests inchade
larpe areas of proteciad frnst.
While the core ares of these sibs
may be undisturbed, these fron-
tiers e considened theeatened
hecaase human activity in
surrounding fomest is likely 1o
impact the imegrity of the
ecnsystent as 3 whole.

WOELD RESOURCES \MENITUTE

DATA CAVEATS AND
LIMITATIONS

Thils asssmmaen fepresits 3
roigh, first-cul aitermpt 1 &ti-
mate thee statis of ghobal Fontier
areas, and should be viewed 2s 2
work in progress. The meps and
data contuined within this repon
ase it intenided 10 be used 10
define conservatin ar imvestment
priurities, o o ctherwise provide
rtpunt et reggional or national
phustning winl Assessment acthities.
W will work with data pariners
over poming years 1o improve an
the base mags and the acouricy
of these resulis. Readers should
nibe that:

B Dt availability and quality
wazies between reglons. For
example, frotier forest is likely
underestimated in Central Faire
anil peessibly porthons of Bra],
chue iy thr Fact that e scientists
have exploned that region (and
therefire that the status of these
forests is relatively unfoewn),

B Naturally-fragmented forest
ecosvstems, such as areas of
montene forest cover fourd in
pariicns of East Africa, do not
register o fromtier farest in this
study due 10 thelr small stz
However, by some cases (hese
anests oy flly quekify as intact,
relativedy undisturhed romural
forests,

FOREST FEOMTIERS IMITIATIVE

B Comparability of nesults hos
heen effected by expen beas, Map
reviewers vauried in hos sirfctly or
fonmeely thiey horve applied our
critieria in defirving sites and how
they assessed the magnitode of
any given threat. As noted above,
WEI antempied to minimize this
bias by seeking input from at least
10-15 experts for amy one part of
the woeld {10 cross-check on and
harmondze results), and by seck-
i extensive outside review af the
ddruft maps b insure that data ane
redatively comparable between

reghis.

WEI winibd welcome amy
comiments on the sccumacy of
thise results and sugpitions on
hocrwr we migght imyprove an the
s maps during the nest phase
of this research projixt.
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effont to promote stewardship in and around the world's las

major frantier farests by influencing invistment, policy, and public
oxifticn. The FF team & working with governments, ctizens’ grougs, arud
thie private sactor in Amazonds, Central Africa, Indonesizz, Noeth America,
and Russia. We also take pat in pressing intemnational disoussions on
feurest policy

We ire motvased by the beliel that there s o responsilsie way 1o
ume forests. Wi alio see prowing imenet in finding alemanives o st
destruction that take sdvantage of the full ecoiwormic potential of forests,
il just immiadiate reverie from bogging and cerng.

T he Forest Frontiers Initiative (FFT) is-a five year, multi-disciplinary

Beasinuess has 4 leading role to play, Wie ane developing case studses
with inmiwative firms 1o demonstrate to others the business: impacts and
oqportunities that sstainabiliay presents. We are also working to
strengthen the Forest Stewsardship Council, which promotes consumer
awareness about products from well-managed forests by certifving wood
products from them

For each fronther forest region, FF1 bushds a network of policy-makers,
actrvists, investors, and researchens to promcse policy redorm. Efonts to
mibnirmize the pegative impacts of rosd-building wnd fores-clearing for
agriculfure, and 1o stop llegal logging, wre part of this work.

T spark policy change and stimulate siewardship maore generally,
we will collect and disemenate more informeation as it becomes svailable,
We are abo working 10 bulld the capacity of lecal non-governmensal
Eronips b dis the same,

To gt sccess b indformation about FF Bndings and acthities
andl o find out how to participate, visit our wibsie al
=hipe:/ fwww.wrlorg wri/ I o write 1o

Forest Fronters Inifiatne
Waarld Resources Instifuie
1709 MNews York Avenue, N
Washingson, [LC. 20006, [15.A

&
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