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EXECUTIVE SUMMARY

ThIs report was prepared to help World Resources InstItute (WRI) and the Central
Afncan RegIOnal Program for the EnVironment (CARPE) assess and reduce the ecolOgical
unpacts ofloggIng m the Central Afncan Congo Basm The problem WRI and CARPE
face IS that there IS hIDlted mformatlon on the ecological Impacts ofloggIng and eXIstIng
loggmg pohcles are not effectively reducmg Impact Thus, thIs report seeks to analyze the
ecologIcalunpacts ofloggmg and, based on that InformatIOn, propose recommendations
to a) help mlD1mlZe the ecolOgIcal tmpacts ofloggmg m Central Afhca and b) set pnontles
for the next phase ofthe CARPE project The methodology used mcluded a hterature
reView, personal mtervtews, and a survey ofnearly thtrty pohcy makers, SCIentIsts, and
non-profit managers

MAJOR FINDINGS

What mformatlon eXists on the ecologIcal Impacts of loggmg m Central AfrIca?

ThIs report concludes that there IS a hIgh level agreement that loggmg mcreases huntmg
and decreases specIes nchness (the number ofhVlng orgamsms) There IS some agreement
among sCIentIsts and pohcy makers that logging decreases genetIc dtverslty (the vanety of
hvmg orgamsms), that there IS a quantIfiable threshold ofImpact beyond whIch the
ecologIcalunpacts become mcreasmgly pronounced, and that there IS a need for more
protected areas There IS very httle agreement or certainty about the tradeoffs between
protected area sIZe and specIes dtverslty and the apphcablhty of sCIentIfic findmgs from
other tropICal forests

Bow Important IS that mformatlon m pobcy makmg?

Survey results mdlcate that most SCIentIsts, pohcy makers and non-profit managers beheve
that more mformatIOn about a vanety ofecolOgical functIons would be helpful for guldmg
pohcy, but that overall the ecological Impacts ofloggIng are already clear enough to send
pohcles m the nght dtrectIon EcolOgists, econoIDlsts, and SOCIal sCIentIsts alIke agree that
there should be less, rather than more, logging m Central Afnca They agree that there
should be more, rather than fewer, protected areas And they agree that logging fees
should be hIgher, rather than lower Whtle the research and analysIs employed to reach
these conclusIOns may vary, the conclUSIOns are the same, and the pohcy ImphcatIOns go m
a smgle drrectlon ThIs IS what It means to say that there IS suffiCIent SCIentIfic mformatIOn
for "drrectlonally correct" logging pohcles m the Congo Basm

Further, mtervtews and survey results suggest that sCIentmc mformatIon IS a necessary, but
not suffiCIent, condttlOn for logging pohcy reform m Central AfrIca In other words, even
IfSCIentIfic findmgs on the ecologIcal Impacts ofloggIng should matter to Central AfrIcan
pohcy makers, most experts agree that they are not very Important m practice Weak
pohtiCal cOmmItment and poor admImstrative capaCIty, rather than SCIentIfic mformatlOn,
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pose the greatest problem to effectIve pOlIcy tmplementatlOn Vnw there are
tmprovements 10 Central Afuca's pohttcal comrmtment and admtntstrattve capacIty,
sCIentIfic 1Oformatton will not playa prormnent role 10 loggmg poltcy

Given that Information does not playa promInent role In polIcy creation and
Implementation In Central Africa, what should WID and CARPE do?

WRI and CARPE have four OptIOns for deal10g WIth the role ofsCIentIfic InformatIOn 10
pohcymakmg

1 Frrst, they could contInue to focus on IncreaSIng the wealth ofsCIenttfic InformatIOn on
the ecolOgical unpact ofloggmg, so that when the Central AfrIcan polItIcal
comrmtment and admtntstratIve capaCIty unprove the InformatIOn WIll be avatlable

2 Second, WRI and CARPE could focus on boosttng polttIcal comrmtment and
admtntstrative capaCIty 10 Central Afuca, smce comrmtment and capaCIty are the mam
challenges to effectIve polIcy ImplementatIOn

3 ThIrd, they could focus sunultaneously on InformatIOn, comrmtment and capaCIty, but
run the nsk ofspread10g therr efforts too tbm

4 Fourth, WRI and CARPE could try to alter the type ofmformation be10g produced to
make It more relevant and credIble to Central Afucan pohcy makers so that
InformatIOn will playa larger role In poltcy formulatton 10 the future One way of
dOIng thIs would be to "coproduce" sCIentIfic 1Oformation on the ecologIcal Impacts of
loggIng, such that the Afucan "users" ofInformation worked collaboratively WIth the
Western "producers" ofInformation In defimng and carryIng out SCIentIfic research on
the unpacts ofloggmg

RECOMMENDATIONS

1. Focus on boostmg capacity and bUlldmg polItical commitment

UntIl more sCIentIfic, ecolOgical Information IS Incorporated Into logging polIcy In Central
Afuca, thIs report recommends that WRI and CARPE pnmanly focus on bwldtng
adrmmstrative capaCIty and polttIcal comrmtment for loggIng reform In Central AfrIca,
rather than butldIng the wealth ofSCIentIfic InformatIOn Gtven scarce time and finanCIal
resources, butldmg capaCIty and polItical commttment are ltkely to have a hIgher payoffm
the next 5-10 years, In terms ofactually decreasmg the ecologIcal tmpacts ofloggmg, than
more general ecolOgical Information
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2 Complement efforts with high-priority ecological research

IfWRI and CARPE decIde to complement capacIty buddmg and COmmitment generatmg
efforts With sClentrlic mformauon, It should be "coproduced" way that sImultaneously
boosts capacIty (by trammg host country natIOnals) and pollucal COmmitment (by
encouragmg mvolvement from host country leaders from the start) WRI and CARPE
should also focus on SCIentIfic, ecologIcal research that IS lngh pnonty, long-term, low
cost, relauvely easy-to-Implement, and relevant to pohey Based on these cntena, this
report suggests that protected areas (the optimal number and sIZe reqUIred to mamtam
ecologIcal functlons) be the focus offuture ecolOgical research

3. Encourage loggmg poliCies that mamtam economic benefit and meet stnct
cntena

Tms report recommends that WRI and CARPE focus on policIes that

• Address the underlymg causes ofloggmg lIDpacts (strong tropICal tlIDber market,
mefficient host country government regulanons, weak mternanonallendmg
orgamzatlon policy, fmlure to mternalIze costs assocIated With forest damage, and
poor land use plannmg)

• Mamtam econonnc benefit
• Meet baSIC cntena for success (strong POlitICal cOmmitment, suffiCIent adnnmstrauve,

mvestor and funder support, public support, and lack ofmarket and policy fadures )

Based on these cntena and survey results, recommended policIes for reducmg the
ecologlcallIDpact ofloggmg m Central Afuca, m order of decreasmg feasIbIlity, are
mternahzmg the costs assocIated With externalItIes, mcreasmg protected areas, mcreasmg
conceSSIon length and decreasmg conceSSIOn area, and umber certlficauon Tms report
recommends that WRI and CARPE focus on these four pohcles and encourage
mternatIOnallendmg orgamzanons and Central Afucan governments to do the same

4 Continue to act as a bridge-maker of informatIOn

Regardless ofwmch areas CARPE focuses on m the next 5-10 years, WRI should
contlnue to act as a bndge maker ofmformatIOn, gathenng eVidence and presentmg It to
mterested partIes m a pohcy-relevant format GIven the fact that a) Central Afucan
governments are not WIlhng or able to pay for many conservation proJects, and b) most
conservatIOn projects benefit the global commumty, the finanCIal support ofWestern
mdiVIduals, groups, and governments wIll be cntlcal to ensure the long-term preservatIOn
of Central Afucan countnes As such, Westerners Will - and should - contmue to be an
lffiportant audience for the mformatIOn WRI produces on Central Afucan forests
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CONCLUSIONS

WRI and CARPE are m a umque posloon They are not purely econonnc, pohcy,
envrronmental, advocacy or research orgamzatlOns, they are all of the above The
diversity of expertIse Wlthm WRI and CARPE IS therr greatest strength They are m a
umque posloon to bndge htstonc gaps between sCientists and pohcy makers, SOCial
sClenosts and econonnsts, researchers and advocates, to generate creaove,
mterdIsclphnary solutions to the problem oframforest degradation m Central AfrIca

At the same time, the diversity ofexpertise Wlthtn WRI and CARPE poses a dlstmct
challenge ofchoosmg the best approach to reducmg the ecolOgical Impacts ofloggmg At
first glance, It IS tempting to suggest that WRI and CARPE pursue all angles of
deforestation - econonnc, pOhtlCal, ecolOgical - Simultaneously IfWRI and CARPE had
more money, or the ramforests had more time, thts nnght be an optIOn But, given
resource constramts, It IS necessary to focus on the best approach, rather than all
approaches Thts report suggests that the best approach to mtnlnnzmg the ecolOgical
Impacts ofloggmg over the next 5-10 years IS to focus on boostmg pohtIcal comnntment
and adnnmstratIve capaCity, but complement these efforts Wlth htgh-pnonty SCientific
research on protected areas
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CHAPTER 1: INTRODUCTION

A prImary InlSSIOn of the World Resources Institute (WRI) and the CARPE group
(descrIbed m AppendIx I) IS to slow the pace of deforestation m the Central AfrIcan Congo
Basm I The goal of tills report IS to descrIbe and prescrIbe the role of sCIentific
mformatIOn m meetmg that InlSSIOn

Loggmg IS the most sIgmficant cause of deforestauon m Central Afnca (Bryant et al ,
1997), and IS the focus of thts report Loggmg, and Its effects, are not mherently a
problem (Panayotou, 1993) But, excesslve2 loggmg and unnecessary Impacts, where the
long-term ecologIcal costs exceed the market benefits, are a problem m the sense that they
do not maxtInlze SOCIal good Unfortunately, exceSSIve loggmg and unnecessary Impacts
are the norm for the Congo Basm and most ofthe trOpICS (BarbIer et al, 1994)

The mean country deforestatIon rate m tropICal AfrIca m the 1980s was 2 1%, illgher than
m the neotropicS (14%) and trOPICal ASIa and Australla (0 9%, calculated by GrIeser
Johns, 1997, based on Willtmore and Sayer, 1992) Of the SIX Central AfrIcan countrIes,
one (EquatOrIal Gumea) has lost all of Its relatively undIsturbed frontier forest, one IS at
htgh rIsk of losmg ItS forests m the near future (Central Afncan Repubhc) and four
(Cameroon, Gabon, Zane, and Congo) do not have much time left before theIr frontier
forests are gone (Bryant, NIelsen and Tangley, 1997)

WIth over 90 percent of aliloggmg m Central AfrIca occurrIng m prImary forests (FAO,
1990), understandIng the ecologIcal Impacts ofloggmg IS partIcularly Important The
ecologIcal Impacts of loggmg result from reducmg or disablmg the ecologIcal functions of
trOpIcal forests These functIOns are regulatory (chmate, water flow regulation, watershed
protection, erOSIOn prevention, bIOdIverSIty, carbon fIxation), production (timber, non
wood forest products, genetIC), carner (habItat, cultIvation area, recreation, carbon storage),
and mformatIOnal (bIOlogICal, spmtual, rehglous, cultural, htstoncal, Poore and Sayer,
1991, RUltenbeek, 1992) EcologIcal Impacts may occur as a result of dnect (removmg
trees) or mdIrect (openmg up areas ofthe forest to huntmg and agnculture) actIVIty
(BarbIer et al , 1994)

Problem Statement

The challenge WRI and CARPE face IS that there IS hInlted mformatlon on the ecologIcal
Impacts of loggmg m Central AfrIca and eXisting loggmg poltcles are not effectively
reducmg ecologIcal Impact Tackllng tills challenge poses three mterrelated sub-problems
a SCIence problem, a pollcy problem, and the dIfficulty of mergmg SCIence and pollcy The

I The SIX countrIes located wlthm the Congo Basm are Cameroon, Central AfrIcan RepublIc, Congo,
Democratic RepublIc of Congo (formerly ZaIre), Equatonal GUInea, and Gabon
2 The term "exceSSIve" IS a subjective one EconomIcally, It reqUIres a value-based assessment of the costs
and benefits assOCIated WIth loggmg EcologIcally, It reqUIres a value-based assessment on the proper ratIO
of production to protected areas For the most part, Central AfrIcan governments do not thmk that loggmg
In the Congo BasIn IS "exceSSIve from a natIOnal perspecttve On the other hand, most enVIronmental
orgamzattons do thInk that loggIng In the Congo BaSIn IS exceSSIve from a global perspectIve The reader
should be aware that the term excessive ImplIes a value Judgment about what IS too much
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SCIence problem IS that ecologIcal InfOrmatIOn IS contradIctory or msufficient, wInch makes
It dIfficult to define sustamabilIty and make polIcy deCISIons WIth uncertmn InformatIon
The polIcy problem IS that loggIng polICIes cannot not compromIse economIc well-bemg,
polICIes must address the underlymg factors drIVIng loggmg, and they must have a host of
cntena for success (Includmg polItIcal cOl1llIlltment, admtmstratIve capaCIty, publIc
support, well-functIomng polICIes and markets, and Investor/funder support) The
problem of mergmg SCIence and polIcy IS that there IS a lack of applIed SCIence and there IS
lImIted InformatIon exchange between SCIentIsts and polIcy makers

Approach and Methodology

In order to address these problems and make pollcy recommendatIOns to WRI and
CARPE, thIs report employed the followmg approach

• A lIterature revIew was conducted to answer the questIon, "What IS the current state
of knowledge on the ecologIcal Impacts of loggIng In Central Afnca?" and proVIde
InSIght Into hIgh pnonty areas of SCIentIfic mformatIon that CARPE and WRI mIght be
able to help address For the complete llterature revIew, see AppendIx IT

• A survey on the ecological Impacts of logging was gIven to twenty seven pollcy
makers, SCIentIsts, and non-profit managers from the Umted States, Europe and Central
Afnca QualItatIve and quantItatIve survey results were analyzed to determIne If there
IS consensus on the role of SCIentIfic mformatIon m reducmg the ecologIcal Impacts of
loggIng In Central Mnca Because the response rate was very low (22%), the survey
offers neIther a comprehenSIve nor representatIve VIew of the subject Nonetheless,
because survey responses demonstrated a hIgh level of conSIstency, qualItatIve results
and overall rankIngs are presented In thIs paper For detmls on the survey, see
AppendIxm

• Personal intervIews were conducted WIth several pohcy makers, SCIentIsts, and non
profit managers to test hypotheses and gather InfOrmatIon on the ecologIcal Impacts of
loggIng and the Importance of SCIentIfic InformatIon m pohcy makmg

2
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CHAPTER2: SCIENCE AND ECOLOGICAL IMPACT

Thts chapter has four parts Frrst, what IS the problem with SCientIfic informatIon on the
ecological Impacts of logging In Central AfrIca? Second, what InformatIon IS known and
unknown about these ecological Impacts? Thtrd, what are the pnonty areas of research for
WRI and CARPE? And fourth, how Important IS SCientIfic mformatlOn for pohcy makmg?

1. Problem Statement

There are three, mterrelated parts of the sCience problem a) sCientific mformatlon about
the ecological Impacts of loggmg IS contradIctory or insuffiCient, b) lack of information
leads to difficulty defmIng sustaInabI1lty, and c) lack of mformatIon causes declslon
making under uncertainty

A. Information is contradIctory or insufficIent

The Congo Basm of Central Mnca IS home to one of the most bIOlogically diverse trOPiCal
forests m the world It IS also one of the least understood ecosystems of the world
InformatIon about the forests, and the consequences of therr modificatIon, IS mcomplete
and often contradictory (Gomez-Pompa et al, 1991, Panayotou and Ashton, 1992) For
example, one study found that loggmg mcreased a monkey populatIon m one place, but
decreased the same speCIes m another place (McNeI1age, personal communIcatlon, 1998)
Another study found that loggmg mcreased gonlla numbers, but decreased cmmpanzee
numbers (WhIte and TutIn, m press) For some species of trees, estImates of the tIme It
takes to reach mInImum legally harvestable d1ameter vary widely, for Okoume m Gabon
estImates range from 40 to 160 years

Incomplete or contradictory mformation IS thus a problem for the umber mdustry (wantIng
to maxImIZe sustainable yields), ecologists (wantmg to mmimIZe ecologIcal Impacts), and
pohcy makers (wantmg to Implement the most SOCIally effiCient pohcIes) There IS
conSIderably more SCientIfic informatIOn on trOPiCal forests m other parts of the world,
however, sClentlsts are uncertain about the extent to whtch these findings are apphcable to
Central Mnca (as d1scussed later In thts chapter) Lack of transferable mformatIon from
other parts of the world serves to compound the problem of msufficlent informatIon m
Central AfrIca

B. Difficulty defining sustainability

The goal of "sustaInablhty" can be explained as both an econOmIC and an ecological goal
for forest management In econOmIC terms, sustainable forest management means that
bIOlogICal "capItal" (the forest) produces suffiCient "mterest" (forest benefits) that
countries, frrms, and commUnItIes can hve off the "Interest" WIthOUt tapping mto or
damagmg the "capItal" Itself (Poore and Sayer, 1991) Or, even If commUnItIes do tap Into
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the capItal, as long as they channel the rents back mto reproducIble capItal, there WIll be a
constant and nOn-dmllnIshmg stream of benefit from the resource (HartWIck-Solow rule)

However, If we cannot dtstInguIsh the "capItal" from the "mterest", It WIll be dIfficult to
define sustamabIlIty In other words, If we do not have mformatIon on the econOmIC value
of the ongmal forest (the capItal). we cannot determtne how much of the forests' revenues
should be channeled back mto reproducIble capItal (lIke replantIng) and how much can be
consumed as "Interest"

In ecologIcal terms. sustamable forestmanagement means that loggmg does not adversely
affect the natural functIomng of the ecosystem Because thts defimtIon ImplIes an
understandIng of how forests functIon In the absence of loggmg and the ecologIcal changes
that take place as a result of loggmg, Ifwe do not have thts understandIng. we cannot
properly define the term, and we cannot establIsh best practIces for forest management
For example, If the forests of Central Mnca are dtsturbance-adapted ecosystems whtch
came about and are accustomed to frequent natural changes. then loggmg may not be a
negatIve force on the forests - to the extent that It mImtCS natural events (Struhsaker, 1997.
WIllie. personal commumcatIon, 1998)

On the other hand. If Central MrIcan forests are not dtsturbance-adapted and never
regenerate to theIr ongmal state after loggmg actIvIty. then loggmg cannot be conSIdered
"envIronmentally sustamable" Currently. there IS not enough mformatIon to determtne
whtch of these scenanos IS more lIkely In sum. InSUffiCIent mformatIon IS a problem.
regardless of whether we attempt to employ an econOmIC or ecologIcal defimtIon of
sustamable forest management

C. Decision-making under uncertainty

Whtle SCIentIfic mformatIOn IS a prerequIsIte for determtnmg the effiCIent use and
preservatIon of these forests. gathenng thts mformatIon WIll take more tIme and resources
than the governments of Central Mnca can afford and more resources than the
InternatIonallendtng or donor organIZatIOns could COmmtt (survey respondent) But,
despIte mcomplete mformatIon. the Central AfrIcan regIOn stIll needs to Implement
polICIes and praCtIces whtch WIll promote the ratIonal use of ItS forests

Thts challenge raIses both theoretIcal questIons (WIth lImtted SCIentIfic mformatIon, what
IS the soundest way to allocate and manage forest resources m the Congo Basm? What
kmd of envIronmental mformatIon would be most useful for gUIdmg loggmg polICIes and
practIces?) and empmcal questIons (What InformatIon eXIsts about the ecologIcal Impacts
of loggmg? How accurate IS that mformatIon?) The followmg sectIOns address these
questIons

2. What is known and unknown about the ecological impact of logging?

Generally. the ecologIcal Impacts of loggmg are a functIon of the type. mtensIty.

4
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penodlclty, and extent of loggmg dtsturbance (WaIde and Lugo, 1992) More specifically,
the ecological Impacts of loggmg depend on the degree of dtsturbance, the number and type
of tree species removed, and the type of flora and fauna present m the ongmal forest
(Struhsaker, 1997) Thus, It IS dtfficult to say, WIthOut qualIficatIon, that the ecologIcal
Impacts of loggmg are X or Y Even under nearly IdentIcal condtnons, studtes have
produced conflIctmg results on the ecological Impacts of loggmg

For thIs reason, the ecologIcal Impacts of loggmg are sometImes classified as "uncertam "
But, certamty IS not a dIscrete vanable (Courtney et al, 1997), so It IS helpful to thInk about
the range of certamty that eXIsts on the ecological Impacts of loggmg whIch Impacts are
hIghly certam, whIch Impacts are somewhat certam, and whIch Impacts are snll under
debate? If the ecological Impacts of loggmg were truly uncertaIn, then we would not know
whether mcreased loggmg would be helpful or harmful to ecosystems m general
However, If we can dtscern an overall correlatIon between loggmg and ecologIcal Impact,
then - even m the absence of complete knowledge of the specific relatIonshIps between
loggmg and each species - we have enough eVidence upon whtch to send polICies m the
proper drrectIon (e g toward more or less loggmg, more or less protected areas, larger or
smaller concession areas, more or less replantmg etc) Thus, m cases where ecological
mformanon IS htghly certam or somewhat certain, there IS probably suffiCient mformatIon
for pohcles to be drrecnonally correct It IS only when mformatlon IS truly uncertam that IS
not useful for pohcy

Below, major ecological findmgs are categonzed by "certamty" Degree of agreement
among SCientIsts, ecologiSts, and polIcy makers IS used as a proxy for certamty Some of
the fmdmgs are stnctly ecological (lIke loggmg leads to decreases m speCIes diverSity or
nchness), whtle others are a nnxture of ecology and econonncs (hke the optimal Size of a
protected areas, or the effecnveness of sustamable management systems)

A) Findings for which there is a high degree of agreement

Decreased species richness
BIOdIverSity IS the number, vanety, and abundance oflIvmg orgarusms (Swmgland, 1993) 3

Thus, species nchness (I e the number of species m a given habitat) IS one part of
bIOdiverSity (Gneser Johns, 1997) Generally speakmg, the number of species affected by
loggmg mcreases m propomon to the amount ofloggmg damage (Johns, 1988,
Struhsaker, 1997) Johns (1988) proposes that thts IS a loganthnnc function, such that
htgher dtsturbance levels lead to dIspropomonately greater effects than lower disturbance
levels The extent to whtch populanon numbers declme IS also WIdely beheved to depend
on how closely the forest management procedure nnnncs natural regeneranon processes
(Skorupa and Kasenene, 1984)

Changes in microclimate

3 TillS defimtIon may be deceptIvely Simple, as It poses great measurement difficultIes The author notes
that "the need for an unequivocal and precise meanmg of bIOdiversity, wh1ch IS sCientIfically senSible, 1S
ImperatIve If we are to develop polIcy and programmes for the future, and make deCISions about the
present" (Swmgland, 1993)
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UndIsturbed areas of forest are usually dark, hUIDld, cool, and wInd-free (Gneser Johns,
1997) When loggIng creates openmgs In the forest, It creates opemngs for sunlIght, heat,
and WInd These changes In IDlcroclImate are associated WIth changes In ecosystems
SunlIght can adversely affect phytophoblc plants (some mosses), It can scorch bark of some
trees, and It can make canopy tree seedlIngs more vulnerable (Brown and WhItmore, 1992,
Grieser Johns, 1997) Heat can also have negatIve effects on many speCIes, such as
understorey bIrds, whIch aVOId crossmg sunlIt patches to aVOId heat stress (Wong, 1992,
Karr and Freemark, 1983 m Goeser Johns, 1997)

Damage to soils and hydrology
BulldIng loggmg roads and removmg felled trees WIth tractors exposes between 12% to
30% of the soIl surface, causIng severe damage to solls (Gneser Johns, 1997) Sod
damage, IncludIng compaction, damage to the root mat, and a decrease In InfIltration
capacIty, mcreases sod erOSIOn and decreases soIl femlIty (Gomez-Pompa et al, 1991,
Gneser Johns, 1997) Sod damage IS also assocIated WIth Increased run off and Increased
nver sedImentation Douglas et al (1991) found dramatic post-loggIng Increases In
sedIment loads In Sabah, MalaYSia, where the montWy average ratIo of suspended sedIment
from the logged to an unlogged catchment was 1 1 before loggIng, 4 1 after a loggIng road
was bUllt, and 18 1 In the five months after loggIng (see AppendIx II)

Increased hunting
LoggIng has both drrect and IndIrect Impacts DIrect Impacts (such as changes In speCIes
composItIon or dIverSIty) occur dunng, or perSIst after, the loggIng process IndIrect
Impacts are not a necessary condItIon of loggIng, but often occur as a result of loggIng
Increased huntIng IS the most sIgmficant IndIrect envIronmental effect of loggIng, both
dunng and after loggIng operatIons (Steel, 1995, Struhsaker, 1997, A G Johns, 1997) and
may have more Impact than "drrect" effects (MacNel1age, 1998, personal commumcatIon,
WIlkIe et al , m press)

Not only do loggmg roads facIlItate huntmg m prevIously maccessible tracts of forest
(GradwoW and Greenberg, 1988, McNel1age, personal commumcatIon, 1998, Auzel and
WIlkie, In press), but loggers themselves are thought responsIble for a hIgh degree of
huntIng and poachIng (World Bank, 1992) There IS a plethora of anecdotal eVIdence on
the relatIonsmp between loggIng and huntIng, but there are also several formal studIes that
document the Impact of loggIng on huntIng For example, a recent report by the World
SOCIety for the ProtectIon of Ammals (1995) found that In a survey of the Leroy loggIng
camp In Gabon's Foret des Abedles, 250 kIlos of bushmeat - 41% of whIch were monkeys
- was supplIed every day to workers and theIr faIDllIes (BIOFAC, 1995 In Pearce, 1995)
WIllae et al (In press) found that households Wltmn a Congo em loggmg conceSSIOn
consumed almost tWIce as much bushmeat as households located WIthIn the conceSSIOn but
not Involved WIth loggIng actIVIty, IndIcating that loggIng transportatIon greatly faCIlItates
huntIng Indeed, the authors estimate that round-tnp travel tIme for local hunters declIned
from 12 hours to less than 2 hours once loggIng roads and vemcles were avaIlable WIlkIe
et al (In press) conclude "data from these studIes suggest that If loggIng company
faCIlItated market huntmg IS not curbed, the future of arumal populations wltmn
conceSSIOns In central and west Mnca IS bleak "
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It IS lIDportant to note that hunting IS more of a ecologIcal problem when selective logging
takes place over a large area than when clear-cutting takes place In a more concentrated
area TIns IS because selective logging requrres a greater network of roads than clear
cutting, and thus opens up larger tracts of the forest Wl1kle (personal commumcatlon,
1998) pOints out that even If It IS not pOSSIble to determIne whether the dZTect ecologIcal
effects are worse under a) selective logging or b) clear-cutting, It IS pOSSIble to determme
that the zndzrect ecological effects (hunting and Increased deforestation) of selective
logging are worse than the Indrrect ecologIcal effects of clear-cutting

B. Findings for which there is some degree of agreement

Decreased genetic diversity
As explamed above, species vanety (genetic wverslty) IS an lIDportant part of overall
blOwverslty SelectIve logging of mature forest can lead to an Increase In ammal speCIes
vanety, Since logging creates more patches In the canopy and more IDlcrochmates than
eXlst In unlogged forests (Goldammer, 1992, A G Johns, 1997, Struhsaker, 1997, J S
Hall, personal commumcatIon, 1998) However, J S Hall, a trOPICal forest ecologIst, notes
that logging often leads to Increases In speCIes conSIdered "generalIst" Because these
generahst speCIes wd not eXlst In the unexplO1ted forest, It follows that they are neIther
rare, endangered nor cntIcal to the system's function (personal commumcatIon, 1998)

Wh11e a low level of dIsturbance IS natural and Increases In species wverSlty, SCIentIsts tend
to agree that large, frequent and concentrated wsturbances wl1l1ead to a decrease In speCIes
wversity (Goldammer, 1992) In the case of Central AfrIca, some SCIentIsts think that the
degree of wsturbance IS SIgnIficant enough that logging leads to an overall decrease In
speCIes dIverSIty (Panayotou and Ashton, 1992, McNel1age, personal commumcatIon,
1998), whIle others thInk that any Increase In dIverSIty would be of more undesrrable
speCIes (J S Hall, personal commumcatlOn, 1998)

Tills uncertainty leads BarbIer (1993) to conclude "the relatIonsillp between loss of
habItat and loss of bIodIverSIty has never been satIsfactonly charactenzed and there IS no
predIctive model for pohcy-makIng and planmng" LikeWIse, Gneser Johns (1997) notes
" there IS lIttle field eVIdence for large scale extInctIons brought about by deforestatIon
and there are few data concermng the erOSIon of genetIC wversity WIthIn speCIes caused
by habItat fragmentatIon"

Also, willIe there IS agreement that the forests of Central Mnca are storehouses of
bIOdIversIty, the complete extent of therr bIOlogICal nchness remains to be dIscovered
(Lemmens and Sosef, 1998) SCIentIsts have not had the tlme or the funding to complete
bIOlogICal Inventones of much of Central Afnca In the absence of complete bIOlogICal
Inventones, rough surveys can be used to get an estlIDate of the bIOlogIcal value of a gIven
area, however, more infOrmatIon IS reqUIred before Central Mncan governments can make
an mformed deCISIon about how to best manage theIr forests (J S Hall, personal
commumcanon, 1998)
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Recommended maximum threshold of impact
There IS agreement that there IS a threshold amount of damage to the canopy or basal stand
beyond whIch the ecologIcal Impacts of loggmg become mcreasmgly more pronounced,
however, there IS dIsagreement as to where thIs threshold bes For example, Struhsaker
(1997) estimates that damage levels should be reduced to 25% of the basal area to enhance
natural forest regeneration, whIle Johns (1991) estImates that damage threshold IS near
50% The estabhshment of a conservative benchmark damage level m Central Mnca wIll
be Important step toward ffilmffilZIng the ecological Impacts of logging m the Congo Basin

A recent study by WIlkIe et al (m press) found that, when hanas were cleared pnor to tree
cuttIng, less than 7% of the canopy was cleared dunng selectIve loggmg operatIons (SFAC
concessIon) m the Congo The authors note that such low reductIons m canopy cover "may
not have major adverse Impacts on forest pnmates and birds" Thus, further research IS
also needed on current levels of canopy reduction m the Congo Basin to determIne If the
SFAC concession IS an exception or the rule In central Mnca, and to determIne If threshold
of canopy Impact IS an Important area of study for the region

Optimal amount of protected areas
Forest management ImplIes values about how much of the forest should be devoted to
conservation efforts, how much should be devoted to tImber productIOn, and how much
should be devoted to other uses lIke agnculture, forest dwellers, or development (Poore
and Sayer, 1991, J S Hall, personal communicatIon, 1998) WhIle sCientists agree that
there IS a need to set aside areas for conservatIOn If the Integnty of the ecosystem IS to be
mamtamed (Sayer, 1992), and agree that endangered species wIll persist longer m one large
forest reserve rather than two smaller reserves of the same total area (SwIngland, 1993,
Gneser Johns, 1997), they do not always agree about a) the proper ratio of protected to
productIon areas, b) the size of protected areas reqUIred to maintain the overall health of an
ecosystem, and c) the potentIal ecological benefits of Increased protected areas ThIs last
POint IS partIcularly relevant when conducting cost-benefit or net present value assessments
of protected areas Often, the costs of protected areas are certain (adffilmstratIve,
momtonng, and foregone productIon) whIle the benefits (carbon sequestratIon, biodiverSity
preservatIon, preservatIon of forest cultures) are uncertain or difficult to quantIfy (DIXon
and Sherman, 1990), leadmg to the establIshment of fewer than optImal protected areas

The precise percentage of the forest that should be preserved IS also "controversial" WhIle
some sCientIsts suggest that 5% of the total area should be a requirement for biodiverSity
conservatIon (Hams, 1984), others suggest up to 20% may be reqUIred to preserve certain
speCIes (Hunter, 1990) Gneser Johns (1997) concludes that 5-10% IS probably approprIate
at the level of mdIvIdual conceSSIOns, whIle 20% should be used at the natIonal or regIOnal
level

Feasibility ofmanaging forests for multiple objectIves
Some foresters and conservatIomsts belIeve mulnple use management - the successful
management of a smgle forest for multIple purposes - to be possible, many others belIeve
mulnple use management IS not possible In the near future Further research IS reqUIred to
determIne the extent to whIch It IS possible to manage a Single forest area for multIple
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objectIves (agnculture, tImber productIon, productIon of non-tImber forest goods,
provIsIon of ecologIcal servIces hke bIOwversity etc) versus the extent to which
productIon and protected areas must be geographically separate to be successful (poore and
Sayer,1991, Gomez-Pompa et al, 1991, J SHall, 1998, personal communicatIon)

Understanwng the tradeoffs between productIon and conservatIon, whether It be on a
natIonwIde or concessIOn basiS, requITes ecological, econonuc, and SOCial research
(panayotou and Ashton, 1992) For example, to answer the questIOn "what IS the optImal
percentage of a loggmg concession that should be devoted to productIon at a pomt m
tIme?", we would need to know what speCIes eXist on conceSSion, how susceptible those
speCIes are to wsturbance, how much those speCIes are worth, how much the tImber IS
worth, what are the needs and desrres of local commumtles, what IS the adnunIstratIve
capacIty of local enforcement agenCIes etc Currently, there IS suffiCIent mformatIOn to say
that It IS lmportant to have some protected areas geographlcally wstInct from productIon
areas, but there IS stlll wsagreement about how to allocate specIfic use categones at a
natIonal and conceSSIon level (Gomez-Pompa et al , 1991)

C) Areas of research for which there is very lIttle of agreement

Relevance of scientIfic findings from other areas of the world
A great deal of mformatIon about the ecologIcal Impacts of loggmg ongmates from the

Amazon and ASIa SCIentIsts are uncertam about the extent to which these findmgs can be
used as a proxy for AfrIca Whlle general sCIentIfic findmgs from trOPICal forests m ASIa
or LatIn Amenca may be relevant to Central Afnca (Boscolo, personal communicatIon,
1998, Gneser Johns, 1997), more speCIfic finwngs may not be readl1y transferable because
Central AfrIcan forests are dIfferent m several ways (J S Hall, personal communicatIon,
1998) For example, while ASIan forests are dOffilnated by a smgle faffilly of trees
(DIpterocarpaceae), Central Mncan forests are not Also, Mncan forests do not receIve
the same amount of preCIpItatIOn as thelT ASIan and Latm Amencan counterparts, and SOlIs
m Mnca are thought to be lower m nutnent status

These underlymg dIfferences m forests have lead to the development of dIfferent
ecosystems m Central AfrIca, ASia, and LatIn Amenca, each of which WIll respond
somewhat wfferently to loggmg Therefore, "best praCtIce" effectIve tlmber management
systems may not be easl1y transferred from one forest to another Gneser Johns (1997)
notes that "ecologIcal analyses of the effects of loggmg that are based on mter-site
compansons may mwcate dIfferences, partIcularly speCIes nchness and composItIon, that
nught be due more to spatIal heterogeneIty [basIC dIfference between dIfferent geographic
areas] than to the effects of forestry actIvItIes" In other words, there are probably more
ecologIcal dIfferences between unlogged forests m ASia and AfrIca than there are between
a logged and an unlogged forest m the same place Determmmg the extent to which
fmdmgs from other trOPICal forests are apphcable to Central AfrIca would reduce the time
requrred to rephcate and venfy eXIstmg mformatIon from other areas of the world
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3. Criteria for priority areas of ecological research

HIgh pnonty areas ofecological research for WRI should be those that are I) applIcable to
polIcy 2) cost-effectIve and 3) relatively easy-to-11llplement An Interesting questIon IS
how does research pnonty relate to the level of sCIentific agreement (dIscussed above)?
HIgh pnonty research IS also not b.kely to be ranked as haVIng mgh levels of agreement
above, SInce these areas do not reqUITe addItional research to be applIcable to pohcy But
are mgh pnonty research areas are more b.kely to have "lIttle agreement" or "some
agreement" In sCIentIfic commumty? The answer to tms questIon depends on why there IS
"httle agreement" on some areas ofresearch Ifthere IS httle agreement because further
research IS not cost-effectIve, then they should not be mgh pnonty research areas
However, Ifthere IS httle agreement on Issues because were only recently Identified as
11llportant, then they should be mgh pnonty, SInce the margInal benefit ofresearch In these
areas IS hkely to be mgh Because SCIentists tend to beheve the former, tills report
concludes that areas ofresearch for wmch there IS "lIttle agreement" are not hkely to be
cost-effecnve Therefore, tms sect10n will descnbe areas ofresearch that have "some
agreement", are applIcable to polIcy, are cost-effecnve, and Will lead to findIngs that are
relatIvely easy to Implement

ApplIcatIon to polley
WRI and CARPE should focus on areas ofresearch that have strong polIcy ImplIcatIons,
rather than those that Intend to Increase the wealth of acadenuc mformation Research IS
needed to serve as the foundatIon for polICIes that numnnze the ecological Impacts of
logging So, research tOpICS need to be deSIgned With relevance to polIcy In nund
Sinularly Sprwt and Bearder (1998), adVIse SCIentIfic researchers m the Congo BaSIn, to
"ensure that your project bnngs tangIble benefits" For example, spectfic research on the
effects ofloggmg on dIfferent speCIes ofbIrds Will be less relevant to polIcy than research
on the optimal SIze ofa protected area, smce a clear polIcy recommendatIon Will emerge
from the latter, but not form the former As Narendra et al (1994) noted "What IS needed
IS not only more research, but more relevant research"

Cost
WRI and CARPE should focus on areas ofresearch that are not prohtbitively expenSIve
(due to the amount oftIme, human capital or eqwpment reqwred) m favor oflower cost,
more realIstiC areas ofresearch For example, conductmg a complete bIOlOgical Inventory
ofthe Congo Basm Will be more costly, and less cost-effectIve In terms ofmargmal utIlIty,
than a baSIC survey complemented With a complete mventory on an as-needed baSIS Thts
recommendatIon contrasts With the World Bank assertIon that "governments need to
conduct nanonal forest Inventones wmch Will serve as a baSIC framework for planmng,
ImplementIng, momtonng and evaluatmg forest sector actIVItIes" (Narendra et al, 1994)
Untult IS clear that the marginal benefit outweIghs the margmal cost ofaddItIonal bIOlogICal
mventones In Central Afhca, tms report does not recommend further Inventones
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Implementation
WRI and CARPE should focus on areas of sClenttfic research that are expected to be most
effectIve m producmg real world results For example, If there IS llttle mdustry expertIse
and support for lower Impact loggmg techmques, and Ifthe host country government has
hmlted momtonng and enforcement capaCIty, then research on threshold ofloggmg damage
(or the type, SIZe, and class oftrees that should be left unchsturbed) will probably not be
effecttve smce the sClentmc findmgs and pollcy recommendatlOns ofthe research are not
hkely to be Implemented successfully

Recommended area of research: Protected areas

GIven the above cntena, protected areas are recommended as top-pnonty for sClentmc and
mter-chsc1plmary research Protected areas are cntIcalIfCentral Afuca IS to mamtam the
ecological value ofItS forests Also, most ofthe true protected areas that eXist m Central
Afnca remam protected thanks to the presence of sClentl'fic researchers (J S Hall, personal
commumcatIon, 1998)

Recommended questIons for further study mclude What IS the optImal strategy for creatmg
protected areas? What IS the proper ratIo ofprotected areas to productIon areas? What IS
the mImmum SIze reqUlred to mamtam the overall health ofthe ecosystem? The answers to
these questlOns would be mgh1y appllcable to pohcy and could be Implemented most eaSily
Ifthe research IS carned out m conJunctlOn Wlth Central Afucan commumtIes and
orgamzatlOns However, as mentlOned prevlOusly, m order for lnformatlOn to be most
useful and most crechble to Central Afucan pollcy makers, they need to playa role m
research and ItS defimtlOn Thus, tms report suggests that WRI and CARPE generally focus
on protected areas, but ask the host country forest agencies wmch speCific type of
informatIon would be most useful to them

4. Does ecological research really matter for loggmg polIcy?

Tms chapter has focused exclUSively on the role of SCientIfic, ecological research m logging
pollcy As seen above, research on protected areas would be mghly relevant to polley But
what about sClentmc research m general? VIrtually all survey respondents and mternewees
beheved that ecological research was not the most lmportant component loggmg polley
One SCIentIst Sald

I doubt that any addltlOnal ecologIcalmformatIon would help Improve loggmg
pohcles The world pnce ofold-growth timber IS suffiCIently mgh given the
poverty ofCongo Basm nations to almost ensure that all remmmng stands ofold
growth tImber are llkely to be mmed Unfortunately It looks hke any market
mstrument used to promote RIL [Reduced Impact Loggmg] reduces loggmg
company profits and national revenue generatIon As a result It IS mgh1y unhkely
that cash strapped governments Wlll push for these measures Economlcs IS

dnvmg old-growth loggmg around the world, not concerns for forest functlOn
So admtlOnal mformatlOn on forest functlOnallmpacts ofloggmg are unlikely to
change pohcy makers 0plmons - at least m cash strapped natlOns
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Another survey respondent, also a sCIent1st, wrote "GIven the eXIstmg pOlttICal realtt1es,
I'm not convmced that more mformatlon would have any Impact m the central Mncan
context" LIkeWIse, a poltcy-maker SaId "the number one research pnonty, m my
opImon, would not focus on ecologIcal relatlonshIps but on the relatlonshIp between
loggers and the mcentlves provIded by conceSSIOn agreements, loggmg permtts, etc"
Struhsaker (1997) echoes thIs sentlment, wntmg "trOPICal raInforests are generally not
managed on the basIS of ecologIcal research " Sumlarly, Panayotou and Ashton (1992)
note "Clearly, much more long-term natural and SOCIal SCIence research IS needed before
we can develop models of sust31nable forest management However, we do know enough
to determlne that current pohcles are promotlng destructlve and unsustamable uses of
trOPICal forests and to recommend basIC pohcy reforms"

Thus, the consensus among SCIentIsts, poltcy makers and nonprofit managers IS that It IS
Important for loggmg pohcles to be based on the underlymg ecologIcal relatIOnshIps
between loggmg and Impact However, the consensus also seems to be that we have
suffiCIent ecologIcal mformatlon upon whIch to base pohcIes, and that ecologIcal
consIderatlons are not the most lmportant when shapmg pohcy creatIOn and
Implementatlon m Central Mnca

Survey results and mtervIews suggest that pohtlcal COmmltment and admtmstratlve
capaCIty are the major constraInt to effect1ve Implementanon of sound loggmg poltcles In
other words, It does not matter how much mformat1on eXIsts on the ecologIcal Impacts of
loggmg If the host country lacks the COmmltment or admtmstratlve capaCIty to act on
SCIentIfic findmgs TropIcal ecologIst Gneser Johns (1997 ) agrees, notmg that "even If
basIC pnncIples of bIOdIversIty conservatlon are mcluded wIthm nanonal forest strategIes,
to be apphed effectlvely these reqwre both research programmes to determtne speCIfically
the type and extent of any mterventlons reqUIred and trammg of forestry staff to Implement
them"

GIven thIs conclUSIOn, WRI and CARPE have four mam optIOns FITst, they could
contlnue to focus on mcreasmg the wealth of sCIentlfic mformatIOn on the ecologIcal
Impact of loggmg, so that when the pohtlcal COmmltment and admmIstratlve capacIty
Improve the mformatlon WIll be aVaIlable Second, WRI and CARPE could focus on
boostmg pohtlcal COmmttment and admtmstratIve capaCIty m Central Mnca, smce
COmmttment and capaCIty are the maIn challenges to effectlve pohcy Implementanon,
leavmg SCIentIfic research to other organIzatIOns ThIrd, WRI and CARPE could focus
SImultaneously on mformatIOn, COmmttment and capaCIty The first optIOn (ecologIcal
research) nsks spendmg tIme and money exclUSIvely on an aCtIVIty that has not proven
effectIve 10 changmg polIcy, the second optIon (butldmg capaCIty) IS estlmated to requue
finanCIal aId of $300-1500 mtlllOn annually (BarbIer et al, 199410 Gneser Johns, 1997),
and the thIrd optIon (do It all) runs the nsk that CARPE and WRI WIll spread themselves
too thIn

Or fourth, WRI and CARPE could try to alter the type of mformat1on bemg produced to
make It more relevant and credIble to Central Afncan pohcy makers so that mformatIOn
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w111 playa larger role In pollcy formulatIOn In the future One way of dOing tlus would be
to "coproduce" sCientIfic infOrmatIOn on the ecological Impacts of logging, such that the
Mncan "users" of informatIon worked collaboratIvely With the Western "producers" of
informatIon In defInlng and carrying out sCientIfic research on the Impacts of logging The
goal of thIs "coproductIon" IS to give Central AfrIcan governments and pollcy makers more
of a vested Interest In the informatIon Without coproductIon, sCientIfic informatIon Will
be less credIble to host country governments, and may be resIsted as "Imposed from the
outSIde" As a result, the mformatlon IS not lIkely to be translated mto polIcy, or the pollcy
IS not lIkely to be Implemented Thus, thIs report recommends that WRI and CARPE help
to parr sCientists With Central Afncan governments to conduct research on areas that both
groups deem most useful to each country or regIOn The hope IS that the role of
informatIon In pollcy w111 Increase over tIme as Central AfrIcans become more Involved In
sCientIfic research However, untIl that happens, the role of informatIon w111 not be as
great as the role of other factors hke polItIcal COmmItment and admInIstratIve capacity

Chapter 3 turns to pohcy recommendations that take ecology Into account, but are mostly
based on the ablhty of pohcles to overcome the most SIgnIficant factors for determInIng
pohcy success In Central Mnca econOmICS and polItIcs
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CHAPTER 3: POLICY

ThIs chapter has three parts FIrst, It defines the pohcy problem Second, It descnbes the
problem of merging SCIence and polIcy ThIrd, It presents a set of pohcy recommendatIons,
dIrectly targetIng the pohcy problems, for reducing the ecologIcal Impacts of logging In

Central Afnca

1. The policy problem

The pohcy problem has three parts polICIes cannot comproffilse econOffilC benefit,
polICIes must address the underlying factors that dnve logging, and polICIes must meet a
host of cntena for success Each of these problems could also be called a "challenge"
However, the challenges to ImplementIng effectIve pohcles In Central Afnca are so great
that they are more appropnately termed "problems"

A. Policies cannot compromise economic benefit

The problem of Incomplete sCIentIfic informatIon about Central Afnca's forests IS
compounded by the fact that Congo BasIn countnes are poor4 Alone, they cannot afford to
gather more sCIentIfic InfOrmatIOn about theIr forests, nor can they afford to set revenue
prodUCing forests asIde for pure conservatIon, nor can they afford to cut back on tImber
exports In the absence of addItIonal sources of fundIng from the InternatIOnal commurnty,
thIs means that polIcy optIons are hffilted to those whIch Increase, or at least maIntain, the
econOffilC benefit Congo Basin countrIes denve from theIr forests To the extent that
conservatIOn projects benefiting the global commurnty comprOmIse the econOffilC benefits
currently enjoyed by Mncans, Western indIVIduals, orgarnzatIons and governments must
be prepared to help prOVIde fundIng (Wilkie, personal commurncatIon, 1998)

In Central Mnca, forest product exports average about 10% of net exports, rangIng from
1 7% of total exports In ZaIre to 23 1% of total exports In the Central Afncan RepublIc
(FAD, 1992, World Bank, 1992) Not only IS loggIng an Important source of foreIgn
exchange for Central AfrIcan countrIes, but logging companIes also proVIde employment
benefits to local people and often prOVIde medIcal, educatIOnal, and SOCIal servIces In

remote areas where government servIces are lIffilted WhIle some belIeve that "the
econOffilC benefits from tImber harvests to the natIonal econOffiles of trOPICal countnes are
substantIally overstated" (Repetto and GillIs, 1988), the fact remaIns that Central Afncan
governments are not willIng to comproffilse on these benefits, however large or small, so
successful pohcy reform will need to take thIs constraInt Into account

4 In 1993, average GNP m the SIX Congo Basm countries (Cameroon, Central Amcan Repubhc, Congo,
Democratic Repubhc of Congo, Equatonal Gumea and Gabon) was $4,763, or $1,302 per capita Per
capita GNP figures range from $264 10 DRC to $4,995 10 011 nch Gabon Excludmg Gabon, average per
capita GNP for the five Congo Basm countnes drops to $570 80 (Wodd Resources 1996-1997)

14

•
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

1

2

3

4

5

B. Pobcies must address underlying causes of logging

PolICIes 31IDlng to reduce the ecologIcal Impacts of loggIng must dIrectly address the
factors that drIves exceSSIve loggmg and exceSSIve envrronmentalImpact m Central AfrIca
(Durnmg, 1993)

Poverty IS one of the most basIC drIvers of forest destructIon and exceSSIve loggmg (LeslIe,
1987, MIller and Tangley, 1991) TIns IS both because countrIes are poor (and do not have
sufficIent momtonng and enforcement capabIlItIes) and because people themselves are
poor WIth few alternatIve sources of mcome, Central Afncans turn to the forest for
loggmgJobs, shelter, food products, and other daIly needs (SerageldIn, 1992) ReductIons
m poverty would reduce relIance on natural resources to meet daIly needs, and would allow
Central AfrIcan mdIvIduals, commumtIes, and governments to manage therr resources over
the long-term, rather then use them for ImmedIate SUrvIval Although outsIde the scope of
thIs paper, It IS Important to recogmze poverty as one of the underlymg factors drIvmg
loggmg, and to realIze that exceSSIve loggmg WIll lIkely perSIst as long as poverty perSIsts

ThIs sectIon reVIews the more dIrect factors drIvmg loggmg whIch can be addressed m the
near term Below, the factors drIvmg loggmg are paIred WIth correctIve polICIes

TABLEt

What are the factors drzvmg excesszve What polzczes can be put m place to target each
loggmg? of these factors?

Strong trOPICal tImber market CertIficatIon (Green LabelIng)

IneffiCIent host country government Longer duratIon of loggmg conceSSIOns,
regulatIons mcreased or decreased area of loggmg

conceSSIons, caps on rotatIon rates
Weak mternatIOnallendmg orgamzatlon Stocter green COndItIOnalIty of World BankIIMF
polIcy loans

Loggmg costs do not mclude Increased stumpage fees, area taxes,
externalItIes performance-based depOSIts, conceSSIOn bIddmg
Poor land use planmng Increased sCIentIfic research on sustaInable

forestry, mcreased bIOlogICal mventones,
mcreased preservatIon areas

1. Tropical timber market: External market forces are conSIdered an Important
factor In determtmng patterns of trOpIcal raIn forest explOItatIOn (Struhsaker, 1997,
Repetto and GIlhs, 1988) In general, Increased demand for trOPICal tImber means hIgher

S Narendra et al (1994) distInguish between' dnvers" of deforestation (population growth poverty,
InternatIOnal trade, acceSSibIlity and technology) and the tnggers of deforestation (market polIcy and
InstitutIOnal fmlures Because of the ambiguous distinctIOns between tnggers and drIvers, thiS report
addresses both categones as dnvers
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pnces, mcreased harvestmg rates, and lugher envIronmental nnpact (A G Johns, 1998)
Demand for Congo Basm wood products has mcreased dramatIcally m recent years
Between 1991 and 1993, the SIX Congo Basm countnes produced a total of 70 mIllIon
CUbIC meters of wood products, representIng an average mcrease of 33% over 1981-1983
productIon levels 6 Dunng the same tIme (1981-1990), trOPICal Afnca's total forest area
was reduced by 5291D1lhon hectares, or 7% (World Resources 1996-1997)

A market-based mechamsm whIch directly addresses the mcreasmg market for trOpICal
tlmber IS tlmber certlficatlon, or green labelmg (Orsdol and KIekens, 1992) TImber
certlficatlon, or the labelIng of wood products as "sustamably produced,,7, provIdes a
means of competltIve dIfferentIatIon for tImber producers, furnIshes addItIonal product
selectIon mformatIon for consumers, and creates mcentIves for sustamable wood
productIon (Hazel and Magrath, 1992) If tImber certIficatIon IS coupled WIth a)
consumers' wIllIngness and abIlIty to pay extra for envIronmentally frIendly products and
b) producers' wIllIngness and abIlIty to Implement stnct "green label" enVIronmental
cntena, then there WIll be an mcrease m demand for sustamably produced tImber and a
decrease m ecologIcal Impact of loggmg

2. Host country government regulations: RegulatIons governmg the SIze and
duratIon of tImber harvestmg conceSSIOns can create mcentIves for hIgher or lower
mtensIty loggmg (Struhsaker,1997, Repetto and GtllIs, 1988) In most Central Afncan
countrIes, eXIstIng legIslation prOVIdes mcentIves for short-term profit at the expense of
long-term management An example of an mefficlent government regulatIon IS the short
duration ofloggmg conceSSIOn agreements Panayotou and Ashton (1992) wnte that
"loggmg companIes operatIng under short-term conceSSIOn agreements, WIthout assurance
of renewal and WIth constant threats of encroachment and poachIng, adopt hIt-and-run
strategIes, smce they have no mcentIve to preserve the long-term prodUCtiVIty of theIr
conceSSIOns" For example, m Gabon, legIslatIon states that loggmg conceSSIOns cannot
exceed 25 years, gIvmg firms the mcentIve to maxImIZe profits over a short penod of time
Gabonese regulatIons also state that a loggmg perIDIt WIll be revoked If loggmg actIVIty
does not take place for two consecutIve years (ArtIcle 27, Law 1/82) Thus, Gabon's
timber legIslation prOVIdes no encouragement for envIronmentally sound loggmg practIces,
and actually Imposes penaltIes for fatlure to degrade the forest

Rather than encouragmg profit max1lD1zatIon, loggmg polICIes should encourage forest
management Examples of polICIes deSIgned to encourage forest management, longer tIme
honzons, and fewer enVIronmental Impacts are 1) lengthenmg the duratIon of loggmg
perIDIts and 2) grantIng smaller conceSSIOn areas Longer perIDIt duratIOns more closely
apprOXImate property nghts Secure land tenure IS a fundamental condition for the
effiCIent operation ofnatural resource markets, smce It leads to long-term plannmg, rather

6 The Central AfrIcan Repubhc and Equatonal Gumea only expenenced a 16% mcrease m wood productIOn
between the early 80s and the early 90s, whIle the Democrattc Repubhc of Congo expenenced a 48%
lDcrease lD productIon levels lD a slDgle decade Roundwood productIOn IS responSible for the vast maJonty
(86% lD 1991-1993) of total wood productIon lD the Congo BaslD countnes (World Resources 1996-1997)
7 Alternatively, certIficatIon can label all ttmber from certam concessIOns as sustamably produced, or all
tImber products from a certam country (BarbIer et ai, 1994)
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than short-tenn profit maxmuzatIon (Struhsaker, 1997, Panayoutou,1993, Panayotou and
Ashton, 1992) ContIngent upon penodic performance reViews, longer permlt duratIons
could lead to more effiCient forest management (Grot et al, 1991) Perfonnance reviews
every few years would ensure that dehnquent forest managers were not permltted to
contmue destructIve practIces for entIre length of theIr conceSSIOn allocatIon

Smaller conceSSIOn areas prOVide more mcentIve for loggmg compames to manage theIr
plots, smce frrms must be careful not to exhaust the forest's resources, and therefore the
cash flow, too qUickly Slower forest depletIOn means there Will be less habitat dlsrupoon
at any given ome, wmch means there will be fewer or less severe ecological unpacts of
loggmg In sum, conceSSIOn areas shou1d~mall enough to encourage effiCient use, but
large enough to encourage competltIon (Grot et al, 1991) OptImal concession sizes will
need to be determmed by each country (based on the amount of competItlon and the
tradeoff between mgher revenues and mgher adInln1stratlve costs for vanous size
concessions)

3. International lending organization policy: InternatIonallendmg
orgamzatIons hke the World Bank and InternatIonal Monetary Fund (IMP) can grant loans
With envIronmental requirements wmch, m turn, can InlnlInlze the ecological Impacts of
loggmg (Repetto and G11hs, 1988, Struhsaker, 1997) With development assistance loans
totalmg nearly 14 b11hon USD from 1991-1993, compnsmg 5% ofthe regIOn's GNP
(World Resources 1996-1997), mternatIonallendmg organization envIronmental pohcy has
the ablhty to mfluence the ecological Impacts of many projects m Central Afnca

In the past, the World Bank and other mternatIonallendmg organizatIOns have been
cntIClzed for fundmg projects that cause negative enVIronmental Impacts (Struhsaker,
1997), or Simply fall to take envIronmental conSideratIons mto account However, uthe
World Bank were to requIre Central AfrIcan countnes to wnte and Implement
envIronmental pohcy changes (llke those hsted above) m order to receive loans, then
Central Afncan countries would have an econOInlC mcentIve to mstltute pohcles that
InlmInlze the ecologlcallIDpacts ofloggmg and other actiVities The World Bank has
already begun to attach envIronmental conditIons to some of Its loans8

, but the Banks'
enforcement of loan "green conditIons" has not been consistent

4. Logging costs do not include externalItIes: As loggmg costs mcrease,
harvestIng rates w111 decrease Current loggmg taxes and fees m Central Afnca are
conSidered underpnced because they do not account for environmental externalities,
leadmg conceSSlOnarres to create externahtIes and extract beyond the socially optImal rate
(Plouvler,1998, Barbier et al, 1994, Narendra et al, 1994, Dummg, 1993, Hazell and
Magrath, 1992, Panayotou and Ashton, 1992, Repetto and G11hs, 1988) Tms
underpncmg problem IS not hInlted to Central Africa, mdeed, as Marchak (1995) notes
"Almost everywhere natural forests grow, there IS a mstory of systematic undervaluatIOn of

8 For example, 10 1993, Gabon was reqUired to produce an acceptable "environmental polley" 10 order to
secure a 22 5 nulhon USD loan from the World Bank Not surpns1Ogly, Gabon's "EnVironmental Code"
(L0116/93) was created on August 26, 1993,just three days after the law authonz1Og the government to
accept the loan (101 21/93)
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the wood at Its source" In order to detenmne the proper pnce of timber, concessIOn nghts,
and stumpage fees9 m Central Afnca, polIcy makers would need to a) Identlfy and measure
the external SOCIal, envIronmental, and mtertemporal costs (costs to future generatlons) of
umber extractlon and b) mternallze these costs by mcreasmg pnces or taxes for loggmg
compames, timber consumers (Panayotou, 1993, RUltenbeek, 1992)

As a result of the fact that the costs of loggmg (envrronmental, SOCIal) are more dIfficult to
measure than the benefits (loggmg revenue)IO, "there IS a dangerous asymmetry today m
the way we measure, and hence, the way we thmk about, the value of natural resources"
(Repetto et al , 1989) For example, depreCIatIon of physIcal capItal (loggmg machInery)
can be calculated WIth a basIC formula, whereas deprecIatlon of natural capItal (soll
fertl1lty, bIodIverSIty) IS unknown and uncalculated Accordmg to Repetto et al (1989), thts
dIscrepancy IS partIcularly Important for developmg countnes, lIke those of the Congo
Basm, that are depletmg therr stock of natural capItal to fund therr development If the
benefits of loggmg are reflected on natIonal balance sheets, but not the costs, then Congo
Basm countnes wdl have drastically overestimated both the econOmIC deSIrabIlIty of
loggmg and therr long-term potential for growth

Whtle polltIcal resIstance may Impede placmg the true "cost" of natural resource depletIon
on natlonal balance sheets (smce thIs would reduce GNP), four polICIes whIch are deSIgned
to speCIfically address the problem of underpnced tImber are I) mcreasmg stumpage fees,
2) mstltutlng area taxes, 3) creatlng performance-based depOSIts and 4) allocatmg
conceSSIOns though a bIddIng process The first and second polICIes, hIgher stumpage fees
and hIgher area taxes (whIchruld tax ecologIcally sensItIve areas at hIgher rates to reflect
the true cost of loggIng In those areas), are both ways of attemptIng to InternalIZe the
envrronmental externalltles of loggmg actIvIty, and thereby reducmg the ecologIcal Impacts
ofloggmg (Narendra et al ,1994) The thIrd pollcy, an envIronmental performance-based
depOSIt scheme, would requrre loggmg firms to gIve the regulatory agency an up-front
depOSIt, whIch would be refunded after the loggmg penmt had expIred If the firm had met
certam envIronmental condItIons The depOSIt would be a means of alIgnIng profit and
envIronmental mcentIves from the start m an effort to reduce unnecessary ecologIcal
Impact (Boscolo, personal commUnIcatIon, 1998, A G Johns, 1997, Grot et al , 1991)

The ratIonale for the fourth pollcy, allocatIng loggmg concessIons through a bIddIng
process, IS that It would 1) ensure that the concessIOn earned the hIghest amount of revenue
pOSSIble 2) prOVIde an mdlcatlon of the proper market rate for concessIons and 3) decrease
corruptIOn, smce government offiCIals sometImes grant concessIOns at no or mInImal
charge as favors, or demand addItIonal unoffiCIal payments (Panayotou and Ashton, 1992,
Gmt, 1991, Repetto and Gl1lls, 1988) The bIddIng process should dIstIngUIsh between
concessIOns open to the mternatIonal bIddIng and those set asIde for host country natIOnals

9 A stumpage fee IS a fee on the value of standmg timber It IS often termed the "economIc rent" of timber
because It represents the approximate market value of the timber (Grut et al , 1991, Repetto and Gl1hs,
1988)
10 A cost-benefit analysIs of loggIng In the Korup forest of Cameroon showed that the benefits of contmued
harvestIng were about 1 ml1hon USD, whlle the SOCial and ecological costs were $25 ml1hon USD
(Rultenbeek, 1992)
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and fInns m order to ensure that Africans were still able to afford loggmg concessIOns /'
(IFIA, 1996)

Timber pnces and loggmg fees m Central Afnca are considered too low not only because
wood products are underpnced but also because rents collected represent a fraction of
rents due (A G Johns, 1997, Repetto and GIlhs, 1988, Besong and Wencehus, 1992)
For example, m Congo m the late 1980s, the forest fee collectIon rate was estImated to be
about 20% of fees charged (Barbier et al , 1994) Thus, m order to mmmllze excessive
ecological Impacts, fees would have to be both mcreased and collected

5. Land use planning: Land use plannmg means decldmg how land IS to be
managed, and then managmg It accordmgly Decldmg how a forest should be managed
requrres an understandmg of the ecological and econOIDlC value of different areas of the
forest so that the forest may be diVided to maxtmlze those values It also reqUIres usmg the
land for the purpose for which It IS best SUited (Tufor, 1992) Land use plans are Important
both for loggmg compames (on the concession level) and governments (on the national
level) In both cases, fmlure to deCide on the values for which the forest should be
managed (conservation or productIOn), and fmlure to adhere to an estabhshed plan, nsks
over-explOItation and the conversIOn of protected areas 11 mto production areas (DIxon and
Shennan, 1990) These nsks are particularly high dunng econOInlC recessions when
countnes and mdlvlduals may neglect long-tenn plans for short-term econOIDlC gmn The
pohcy lIDphcatIons of this are a) m order to develop the most effectIve land use plan,
thorough biOlogical mventones or surveys must frrst be conducted to determtne the
ecological and econOIDlC value of the forest and b) once there IS agreement on the land use
plan, It must not be changed as a result of econOInlC conditions

In theory, many Central Afncan countnes have, or are developmg, land management plans
In practice, however, land management plans often fml to gutde actions For example,
many wlldhfe reserves m Central Afnca are subject to encroachment and poaching
(Cameroon, Congo, Zarre) while mother countnes (Gabon, Cote d'IvOlre) loggmg IS
legally authonzed m "wtldhfe reserves" (Besong and Wencehus, 1992) In sum, m order
for pohcles to effectively reduce the ecological Impacts of loggmg, they must address these
underlymg dnvers of excessive loggmg - the trOPiCal timber market, host country
regulations, lendmg orgarnzation pohcy, costs of production, and land use plannmg
Clearly, this IS an enormous and comphcated undertaking, and there are many reasons this
may not be feasible The next sectIon detmls the cntena affectIng feasible pohcy
Implementation

c. Policies must meet a number of criteria

As seen m thIs chapter, successful management of Central Afnca's forests Will reqUIre 1)
pohcles that mmntmn econOIDlC benefIts of loggmg activity and 2) pohcles that address the

11 There are a number of tenns that can be used to descnbe an area set asIde for ecologIcal or conservatIOn
purposes, such as reserve, park, natural landmark, wtldhfe sanctuary, protected landscape, resource
reserve, and managed resource areas (DIxon and Shennan, 1991) For the purposes of thIS paper, however,
the general tenn "protected area" IS used to descnbe land WIth some degree of restncted use
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factors dnVIng deforestatIon It will also reqwre consideratIon of the other cntena reqwred
for sustamable forest management, smce sCientIfic InformatIon alone IS not a suffiCient
condItion for sustamable forest management In Central Mnca Five major cntena for
successful pollcy tmplementanon are 1) pollucal commttment 2) admtmstratIve capacity
3) publlc support 4) lack of market and pollcy fallures and 5) mvestor/funder support
Without these cntena, the feaslbillty ofpollcy creation and Implementauon IS greatly
reduced Below, cntena are presented 10 order of decreasIng Importance

1. Political commitment means that there IS top-level government support for the
pollcy The success of any envIronmental pollcy will be closely llnked to the pohtIcal
commttment of the pollcy The International Tropical Ttmber OrgamzatIon (ITTO)
recogmzes the tmportance ofpohtIcal commttment, one of the ITTO's gwdelmes for
sustamable management reads "A strong and cont1nued pollucal commttment at the
htghest level IS mdlspensable for sustamable forest management to succeed (m Poore and
Sayer, 1991) Thts IS especially true In Central Afnca, where the vast maJonty of forest
lands are owned and managed by the central government Survey respondents Judged lack
of pollucal commttment to be the smgle greatest obstacle to the success of effecuve
loggIng pohcles

2. Administrative capacIty means that the Implementation and momtonng agency
or organIZatIon has the resources (human, fmanclal, organlzatlOnal and logistIcal) reqwred
to ensure ongomg, effective ImplementatlOn of the polIcy Human capacity IS a key part of
admtmstrauve capacity InsuffiCient field staff leads to madequate protecuon of natural
resources and poor ImplementatlOn of legislation throughout Central Afnca (Verdoes,
1998) In the absence of strong educauonalInsutuuons to tram both sClenusts and polIcy
makers In Central Mnca, admtmstratIve capacity becomes an even greater obstacle to
success (Goldammer, 1992)

Fmanclal and lOgistIcal capacity IS also a grave problem For example, 10 Zmre there are
800 forest department staff and 100 mtllIon hectares of closed trOPiCal forest, meanmg that
there are 125,000 hectares of forest per staff member In Cameroon, there are 50,000
hectares of forest per forest department staff member (Johnson and Cabarle, 1993) In
Gabon, government regulators complmn of not hav10g transportauon or telephones
Clearly, Without transportatlOn to get to loggmg conceSSIOns, regulators cannot ensure
whether or not conceSSlOnmres are abldmg by envIronmental regulatlOns and the
effecuveness of those regulatIons Will be drasucally reduced Problems hke these lead
many to say "My fIrst pnonty for development assistance would therefore be mstltuuonal
support to the central services responsible for forest conservatIon and management (Sayer,
1992) Survey respondents agreed, placmg admmIstrauve capacity as the second most
Important cntena for loggmg polIcy success In Central Mnca 12

Another Important part of both admmIstratIve capacIty and pohtlcal COmmItment IS

12 Just thIS month (March, 1998) France granted Gabon 500 mIlbon CFA ($833.333) to support a forestry
management project called "A.1d and CooperatIOn Fund Forestry and EnVlfonmentaI Development" A
major component of the project wtll be provldmg mstltutIOnal support to the forestry department
(Panafncan News Agency)
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corruption Wlule corruption IS often placed 10 a category by Itself, Its result IS the same as
any other capacity or co:nmntment problem a reduction 10 the abulty of polIcy makers and
Implementers to produce and Implement the most efficient polIcies IfCentral Mncan
countnes were able to curb corruption 10 the forestry sector laws would be Implemented
more effecnvely 10gg1Og, revenues would 1Ocrease, and the ecological tmpacts of 10gg1Og
would bkely decrease

Currently, eVidence of corrupnon 10 Central Mncan loggmg operanons - Illegalloggmg,
nmber smugglmg, corrupt accounnng pracnces, undervalumg and mtSclassIfymg timber 
abounds For example, m Cameroon, a MalaySian timber frrm IS alleged to be Illegally
exportmg more than 30,000 cubiC meters of logs per month by usmg an unofficial,
specially constructed harbor (Maron, m Contreras-Hermostlla, 1997) In a forestry office
m Gabon, a large square was recently added to the forest concessIOn map and labeled
"Omar Bongo 200,000 ha An anonymous WF offiCial SaId ''That concessionJust
appeared Someone came m one day and put It on the map We don't know anythtng
about It It was Just taken," (personal commumcatIon, 1996) Corruption IS not lImIted to
government offiCials who are try10g to compensate for theIr low wages Rather, corruption
often begms With well-paId, htgh-rank1Og offiCials, so dlsmantl10g It Will be a tremendous,
and ardently reSisted, task

3. Public support means that there IS support from the general population for the
polIcy For example, If there IS a polIcy whtch calls for lImIted hunt10g on 10gg1Og
concessions and the local population does not support the polIcy, then the polIcy will not
effective (Narendra et al' 1994) Increasmgly, there IS recogmtlon among polIcy makers of
the Importance of local partIcipation 10 the declSlon-mak1Og process and 10 polIcy
Implementation Survey respondents placed publIc support as the thtrd most Important
cntena for polIcy success

4. Well.funcbomng policies and markets means that the markets operate
effiCiently and reflect non-timber values of the forest, and government polICies mtervene
when necessary, and do not 10tervene when unnecessary (Barbier et al' 1994, Panayotou,
1993) 13

5. Investor/funder support means that there IS support from pnvate 1Ovestors
(logg1Og compames) and funders (World Bank and IMP) to carry out the given polIcy For
example, If the World Bank offers finanCial and managenal support for sustaInable 10gg1Og
proJects, the success of those projects Will be 10creased LikeWise, If loggmg companies
themselves actively support timber certification, the probabilIty of success for timber
certificatIOn wul be mcreased Survey respondents thought thts was the least Important
cnterIa for successful polIcy ImplementatIOn

13 Survey respondents ranked thiS cntena as one of the least Important for pohcy success However, thiS
result should not be mterpreted to mean that pohcy and market fallures are not Important Rather,
respondents said that gIven a lIst ofpolIcIes that are already belIeved to be hIghly effectIve, market and
pohcy fallures would not be the reason the pohcles would not work
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2) The problem of merging science and policy

A particular problem In findIng effectIve solutIons to enVlronmentallssues IS the
difficulty of IncorporatIng sCientific results Into effectIve polIcy SCientIsts
should therefore attempt to provide results In a form that IS sUitable for
evaluatIng econonnc and SOCIal consequences Wlule the pohtIco-econonnc
wrangle WIll InevItably contInue, It IS the SCIentIsts who will be wrong-footed If
they cannot be clear and preCIse m theIr adVIce and Judgment when governments
ask - what should we do and how?
-Ian Swmgland (1993)

As seen, the task of mInnDlZIng the ecological Impacts of loggIng presents both sCience
problems and polIcy problems ThIs sectIon eXamInes the final problem mergIng sCience
and polIcy

A. Lack of applied science

There IS sCientIfic lIterature on loggIng, and there IS polIcy lIterature on loggmg However,
there IS very lIttle lIterature whIch lmks sCientIfic findIngs With polIcy ImplIcatIOns As
GrIeser Johns (1997) notes Most research [on the effects of loggIng on bIOdiverSity] has
been acadenncally orIented With the ImplIcatIons for forest management conSidered only
after the study has been completed" There are two pnmary reasons for thIs FIrst, due to
lImIted space and the deSire to focus on advances In SCience, most SCientIfic Journals tend
not to publIsh studies With a strong polIcy component Therefore, sCientists seekIng
profeSSional advancement may be discouraged from wntIng about the polIcy ImplIcatIons
oftherr work (J S Hall, personal commUniCatIOn, 1998)

Second, SCientIfic findIngs are often very speCific, whIle polIcy recommendatIOns must be
more general For example, most studies find loggIng to be benefiCial to certain speCies,
but detnmental to others (Struhsaker, 1997, WhIte, 1994, Lambert, 1991, WIlson and
Wilson, 1975) ExtractIng a polIcy recommendatIon from IndiVidual SCientIfic works IS
exceedingly chfficult, SInce polICies are too broad to address mIcro-problems affectIng
speCific speCies, In speCific areas, under speCific conditIons To the extent that polIcy does
have a SCientIfic foundatIon, It IS based on meta-analyses and the broader state of
knowledge, rather than IndiVidual stuches or speCific results

B. Limited information exchange

There are three major problems related to the exchange of informatIon In Central Afnca
FIrst, language barners lImIt informatIon exchange between French-speakIng and EnglIsh
speakIng sCientIsts and polIcy makers (Narendra et al, 1994) WhIle most sCientIsts and
polIcy makers In the region are bIlingual, the EnglIsh-speakIng and French-speakIng
research commUnitIes tend to work separately

Second, there IS a nft between Afncans and Westerners WhI1e Afncans are the
infOrmatIOn users In Central Mnca, Westerners are often the InformatIon producers When
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the groups that use mformatlon are not the same as the groups that produce mformatlon,
exchange IS lmuted (panayotou and Ashton, 1992) And, even when exchange does occur,
the mformatlon nsks bemg perceived as Irrelevant or not credible

ThIrd, as with many disciplines, foresters tend to exchange mformatlon With foresters,
wlnle policy makers tend to exchange mformatlon with policy makers As a result, there IS
httle flow of mformatlon between the groups Instltutlonallzmg the flow of mformatlon
between sClentlsts and pollcy makers wIll be an Important step toward mergmg the gap
between sCience and pollcy

Wlnle Improvements m applled sCience and mformatlon exchange between sCientists and
pohcy makers will be a start toward mergmg the gap between sCience and pollcy, many are
not optmuStlC about how qwckly tlns can be done Ecologist A D Johns (1987) wntes
"The mcorporatlon of mformatlon on the responses of wl1dllfe mto forest management
declslon-makmg IS, m most forest regIOns far In the future" SIIDllarly, a survey
respondent noted that "policy IS affected by specific research, but not to the extent many
would llke to belleve" (Boscolo, 1998)

However, tlns raises the questIOns to what extent should pollcy be based on sCience? To
what extent can It be based on sCience? Pohcy IS affected by a host of factors other than
SCience, such as econOIDlCS, etlncs, pohtlcal cOIDIDltment, mterest groups, pubhc
perception, the media, and mternatlonal pressure Thus, even If the problems mergmg
sCience and pollcy did not eXist, there would still not be a duect relatlOnslnp between
sCience and pollcy SCience proVides valuable gwdellnes for pollcles, and can be useful m
sending poliCies m one duectlon or another (e g more loggmg or less loggmg, clearcuttmg
or selective loggmg) However, pohcy creatlon reqwres mtegratlng many factors other
than sClence- ethics, econOIDlCS, politiCS

3) Policy recommendations

As descnbed above, CARPE should encourage Central Afncan governments to pursue
poliCies designed to

1 Address the underlying causes of loggmg Impacts (strong trOPiCal timber market,
mefficlent host country government regulatlons, weak mternatlonallendmg
organIZation pohcy, failure to internalize externalities associated With forest damage,
and poor land use plannmg)

2 Mamtaln econOIDlC benefit
3 Meet basiC cntena for success (strong political cOIDIDltment, suffiCient adIDlmstratlve,

mvestor and funder support, public support, and lack of market and pohcy fallures )

Below, the top four poliCies that accomplish all of the above goals are recommended III

order of feasibility

23



• Policy 1: Increased stumpage fees, area taxes, or performance-based
deposits

Problem: Logging costs do not account for environmental externalities.
As discussed In Chapter 1, current taxes and fees on logging m Central AfrIca are
underpnced and do not account for envIronmental externahtles, leadIng concesslOnarres to
extract beyond the socially optImal rate Forest fees need to be Simpler, lngher, collected at
lngher rates, adjusted for mflatlon, and transparent (Grut et al, 1991)

Maintenance of economic benefits: Central Mncan governments could suffer a
loss of econOmIC benefits by changing the fee structure If the costs of the change outweigh
the benefits There are two types of costs to conSider actual costs of refOrmIng the fee
structure and the cost of logging firms' potentlal relocation Consldenng the fIrst type of
cost, wlnle changes m the fee structure (and the associated informatIOn, momtonng, and
enforcement costs) would be expenSive, the long-run the econOmIC benefits of lngher
collectlon rates will lIkely outweigh the costs of refOrmIng the fee structure To assess
second type of cost - the econOmIC effect of increasing stumpage fees, Imposing area taxes
or performance-based depOSits - we would need to determine If the revenue the government
would gain In Increased taxes would exceed the revenue lost by frrms mOVing elsewhere
Frrms reqUIre expected hIgher returns In Central AfrIca to compensate them for the lngher
nsks of conducnng bUSiness In the region To the extent that new costs would compromIse
these returns, frrms may move elsewhere On the other hand, given the rare woods found
In the Congo Basm, It IS lIkely that logging companies have a lngWy melastlc demand
curve for African tlmber, therefore, an mcrease In pnce would be asSOCiated With a smaller
decrease m productIon Also, even If logging companies do not have a lngWy melastlc
demand for tImber, they would still remain m Central Mnca If consumers have inelastIc
demand for tImber, so that firms are able to pass lngher costs onto consumers

I ..,
EVidence suggests that consumer elastICity of demand IS inelastIc (Barbier et al , 1994),
such that the percentage decrease In demand for trOPiCal tlmber would be much less than
the percentage Increase m pnce, meaning that producer may be able to pass these cost onto
consumers With lIttle negatIve consequences on demand 14 However, tlns IS only true for
producers as a group, Since the elastiCity of substltutIon among dIfference sources of
trOPiCal tImber IS very lngh (Barbier et al , 1994) Central Afncan governments could also
use pncIng to reduce demand for certain areas of the forest, by charging a tax rate
proportIonal to the ecological value of the area

Criteria: Increasmg productIon costs would meet staunch oppOSItIon from Industry and
would requIre Improvements In admIDlstratlve capacity (particularly WIth regards to
corruptIon) However, there IS suffiCient mformatlon for tlns polIcy change, there IS
suffiCient support from mternatIonallendIng organIzatIOns, and host country governments
would support It If It were shown to maintain or Increase econOmIC benefits

14 CompilIng results from mne studies, Barbler et at, (1994) found that pnce elastiCIties of demand for
timber ranged from -0 3 to -2 42 BuonglOmo and Manurung (1992) found that long-tenn pnce elastlCltIeS
of demand for major tropical timber Importers ranged from -1 14 to -0 16
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There are two caveats to InternahzIng the costs of forest damage Fust, there are few
examples of where proper forest pncIng has actually led to sust31nable forest management
(Grot et al, 1991) The reason for tlus IS less because we do not understand the
relauonshtp between pncmg and forest management and more because effiCient forest
pncmg schemes are rarely Implemented Even after government attempts at
lmplementauon, new forest pncIng systems can face considerable difficulttes For example,
m 1995, Cameroon Issued a decree advocattng a new pncIng system and market-based
loggmg concession bidding system The tmplementatlon of the new forestry law has been
slower than expected, met conSiderable resistance from the pnvate sector (whtch boycotted
the Increase In fees and refused to subffilt bids In the fust aucuon m May 1996), and
sparked allegauons that the government did not always award concessions to the htghest
bidder (WRI, m press) Some fear that the htgher pnces may tngger more corrupuon and
fraud (McNetlage, personal commumcatlon, 1998) Plouvler (~says "however
progressive [Cameroon's] new prOVISions seem to be, they sull don't seem to enhance
sust31nable loggmg practices In the field" Despite these difficultIes, by adoptlng a new
forest pohcy, the government of Cameroon made an Important step toward the sust3lnable
management of ItS forests (WRI, m press) Cameroon's expenences With forest pncmg and
blddmg systems may eventually serve as a benchmark for other Congo Basin countnes In
the meantIme, the recommendatlons In thts section are gUldehnes that stul need to be
refined on a country-by-country, case-by-case basiS

A second caveat IS that the umber Industry IS, not surpnsmgly, resistant to mcreases In
production costs, saymg "any sort of tax, fee or duty IS m duect relauonshtp With the hfe or
death of the pnvate sector" (IFIA, 1996) The umber mdustry bnngs m slgmficant
econOIDlC benefits to most Central Afncan countries and IS an Important mterest group
Thus, the mdustry's organized resistance to mcreases In stumpage fees, area taxes,
performance-based depOSits or a blddmg process could challenge the pohtIcal feaslblhty of
pohcles that enJoy support from Western envIronmentalists and econoffilsts, but have been
labeled as "eco-dictatorshIp" by Afncan timber producers (IFIA, 1996)

• Policy 2: Increase protected areas

The precedmg chapter recommended protected areas as the hIghest pnonty area of
ecological and mterdisclplmary research Thts sectIOn recommends mcreasmg protected
areas, even m the absence of further sCientific mformatton, as a hIgh pnonty pohcy

Problem addressed: Poor land use planning. Poor land use plannmg m Central
Mnca has lead to msufficlent area devoted to protected areas (Gneser Johns, 1997) The
Importance of protected areas IS outhned by Struhsaker (1998)

In terms of conservmg bIOlogical diverSity WithIn mtact and Viable ecosystems,
there IS no subsutute for large areas that are protected ag31nst invasive and
destructive human acuvltIes Any form of extracuon has an Impact Inherent In
the concept of ecological management of extractive reserves IS the understandmg
that equally large, If not larger, areas contIguous With the explOIted area Will be
given total protectIon agamst Invasive actIvItIes Thts IS the essence of the
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bIosphere concept

As seen m Chapter 2, land use planmng ImplIes values Governments must deCIde for
what objectIves they would lIke to manage theIr land before they can dIVIde up the land to
appropnate uses Thus, the fIrst step to establIshIng more protected areas IS to determme
the obJectIve(s) of the protected areas Examples of protected area objectIves mclude
protectIon of watershed areas, rare ecosystems, threatened speCIes, econ01111cally Important
speCIes, ecotounsm potentIal, SCIentIfic and educatIonal mformatIon, and aesthetIc,
cultural, hIstoncal and recreanonal areas (DIxon and Sherman, 1990, Gradwohl and
Greenberg, 1988).. After ObjectIves have been ldennfied, governments can then ldennfy the
areas that best SUlt these purposes

As a clasSIC publIc good, It IS dIfficult to gam the finanCIal resources and polItIcal
COImmtment to establIsh and enforce protected areas Thts IS because protected areas are
non-exclUSIve (once they are establIshed It IS dIfficult to keep people from enJoymg theIr
benefits, such as carbon sequestratIon or watershed protectIon) and non-rIval (one person's
enjoyment of these benefits does not dl1111msh another person's enjoyment of the same
benefits) Thus, there IS no prIvate mcentIve to COffi1111t - finanCIally and otherwIse - to the
preservatIon of the protected area Related IS the fact that the benefits of protected areas
are enjoyed to a smaller extent by more people than are the benefits of tImber productIon
Many people enJoymg a small benefit do not have as much polItIcal motIvatIOn as a small
group of people enJoymg conSIderable benefit As a result, tImber producers wlillobby
harder agaInst preservatIOn areas than cItIzens wlillobby for preservatIon areas, even If the
net benefits are the same to each group

Maintenance of economic benefits: Careful selectIon of protected areas does not
reqwre decreasmg productIon areas It 1111ght mean maIntaInmg the same area of reserves
and parks, but slffiply selectmg and managmg them more effectIvely Furthermore, to the
extent that protected areas can be used for revenue-generatIng aCtIVIty (lIke ecotounsm and
non-tImber forest products), forest revenue WIll not necessanly declme (GradwoW and
Greenberg, 1988) However, to be realIstIC, whtle mcreasmg protected areas may not
necessItate a declIne m forest revenue, It also should not be expected to mcrease short-term
revenue unless Central Afncan countrIes develop strong markets for non-tlffiber forest
products and ecotounsm

Also, It should be stressed that settmg asIde protected areas IS not enough to ensure theIr
long-term VIabIlIty In order for Central Afncan governments to maIntaIn protected areas,
funds must be allocated to cover both the opportumty cost of the area (foregone revenue
from tImber productIon, for example) and the momtonng and enforcement costs GIven
the econ01111C status of Central Mncan governments, Western mdlvlduals, groups, and
governments WIll need to help endow Central Afncan protected areas Thts report
suggests that WRI and CARPE seek to playa strong role m facIlItatmg the endowment of
more protected areas m Central Mnca

Criteria: Increasmg protected areas fares well for some cntena, accordmg to survey
results, there IS both suffiCIent mformatIon on the Importance of protected areas and
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mternatIOnal publIc support for the polIcy However, there IS not suffiCient support from
many Central Afncan governments for protected areas (many eXlstmg parks are protected
only on paper) and It IS difficult to secure endowments from mternatlOnal Investors and
funders to mamtam protected areas

PublIc support IS cntlcal for the success of protected areas (Gradwohl and Greenberg,
1988) If the people hVIng In the VICInity of the protected area do not benefit from the
protected area (eIther through tounsm or non~tnnber forest products), but suffer losses as a
result of the protected area (If they are not penmtted to hunt, log, or farm), then the
projected area WIll not be successful On the other hand, If local commumtles are Involved
In the deSign, creatlon, management and momtonng of the reserves, and If they enJoy a net
benefit from the eXlstence of the reserve, then the chances for the reserves' success greatly
lIDproved In the long-term (DlXon and Sherman, 1991, Poore and Sayer, 1991)

• Policy 3: Lengthen duration of logging permits, decrease area of
logging concessions

Problem: IneffiCient host country government regulations. There are two
mam polICies whlch encourage mefficlently hlgh levels of loggmg and lIDpose
unnecessanly severe envITonmentallmpacts short duratlon of loggmg permtts (leadmg to
hIDlted tlme horlZons and fast rotatlon rates) and large loggmg conceSSIOns (whlch do not
create an Incentlve to manage the forest)

Maintenance of economic benefits: Shorter duratlon penmts and larger loggmg
conceSSIons would have a sIgmficant Impact on forest revenues If taxes and fees were
calculated as a percent of logs cut However, If forest taxes and fees were calculated as a
functlon of area logged (recommended), then these polICIes would have no appreciable
Impact on the econOIDlC benefit of loggmg actlvlty

Criteria: These polICIes are hkely to be opposed by the loggmg mdustry, and therefore
Central Mncan governments, unless loggmg fees are based on conceSSlOn area, rather than
volume of logs extracted Thls IS a hurdle that Will lIkely meet With conSiderable polItlcal
reSIstance, and may requITe pressure from mternatlOnallendmg mstltutlons However,
these pollc1es are lIkely to have a slgmficant Impact on the ecological Impacts of loggIng,
and do not requrre any further mformatlon before ImplementatIOn

• Policy 4: Timber Certification

Problem addressed: Strong, increasing tropical timber market. HJ.gh
demand for trOPICal tlmbers has Increased loggmg pressure, and therefore loggmg Impacts,
In the Congo BasIn However, creatlng or tappmg mto demand for "sustamably produced"
tlmber would prOVIde a) means of mamtammg eXlstlng econOIDlC benefits whlle b)
addressmg one of the basIC dnvers ofloggmg (demand)
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Cntena: CemficatIon fares well for some cntena. mcludmg mvestor and funder support
and lack of market and polIcy fatlures As the broadest market-based strategy to ensure
ratIonal harvestmg techmques. green labehng dIrectly hnks mImmal ecologIcal Impacts
WIth profit. thereby mImIDIzmg market and polIcy faIlures (EllIott. 1996) TImber
cemficatIOn also enJoys support from mternatIonallendmg organIzatIons lIke the World
Bank. and the majorIty of mternatIonal envIronmental organIzatIons

However. green labelIng does not fare as well for other cntena Most Importantly, green
labelmg reqUIres a level of admImstratIve capacIty (host country momtonng. enforcement,
and verIficatIon of guldelmes) and cooperatIon (between host country governments and
NGOs. particularly when defmmg the gwdellnes for tImber cemficatIon) that IS lackmg m
the Congo Basm (Barbier et al. 1994) In order for green labelIng to succeed, a) the same
groups that benefit from the scheme, loggmg compames and consumers, must be wIllmg to
pay for these mcreased admInIStratIve costs, and b) the benefits of labelmg must exceed Its
costs It IS fmrly clear that the benefits of labelIng (lower envIronmentaltmpacts, more
chOIce for consumers, more demand for producers) could exceed the costs (adIDImstratIve)
m theory. but m practice the mformatIon and transactIon costs of organIzmg a certIficatIOn
scheme m Central AfrIca are lIkely to be prombitIvely mgh m the short-term

It IS also unclear whether publIc support for tImber cemficatIon. as revealed by wl1lIngness
to pay for sustamably produced tImber. IS suffiCiently strong (Gneser Johns. 1997) WillIe
a study conducted m the UK In the late 1980s and early 1990s suggests that a quarter to
half of all consumers would be wlllmg more for cemfied tImber products (Barbier et al •
1993) and a number of other studies suggest that consumers would be wl1lIng to pay more
for sustmnably produced tImber products (London EnVIronmental EconOmICs Centre,
1992. WWF UK, 1991, Mtl1and Fme Timber Ltd 1990). surveys lIke tms should be
VIewed WIth some skeptICism, smce a) wIllmgness to pay studIes frequently overestImate
the amount of money customers wIll pay for envIronmentally frIendly products b)
wIllmgness to pay IS conSIderably mgher m Europe than m North Amenca (Remhardt and
VIetor, 1996) and c) the elastICity of demand for different types of tropIcal tImber products
IS uncertaIn, so It IS difficult to predict whether or not mgher pnces for trOPICal tlmbers WIll
force substitutIOn to other non-tropIcal wood products (Gneser Johns. 1997)

Another problem WIth tImber cemficatIon IS that It may lead to unIntended InequalIties,
both between foreign and Afncan tImber producers wltmn a smgle country (smce large
scale foreign producers are more lIkely to have the up-front capital reqUIred to engage m a
certIficatIOn scheme than small-scale Afncan operatIons) and between different countnes
If wealthIer. more developed countnes are more lIkely to be able to fund. momtor and
enforce a certlficatlon system, cemficatlon could act as a bamer to trade for less developed
countnes (EllIott and VIana. 1996) A final problem WIth tImber certification IS that most
Central Afncan governments have not expressed Widespread support for green label
ImtIatIves To make green labelIng more acceptable polItically. Barbier et al (1994)
suggest InvolVIng producer countries In the cemficatlOn scheme and In the venficatIon
process. Integrating certIficatIOn plans WIth national forest and land use plans, grantmg
expomng countrIes suffiCIent access to mternatIOnal markets for sustamably produced
timber. and ensunng that tImber certificatIOn offers a voluntary means of faCIlItatIng trade
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m sustamably produced umber, rather than a mandatory means of restncung trade of
unsustamably produced umber

Green labelmg has the potentlal to reduce the ecologIcal Impacts of loggmg and slow the
pace of deforestauon m Central Afnca However, at present, "there IS httle pracucal field
expenence to evaluate cemficauon" (Plouvler and Roux, 1998, Orsdol and K1ekens,
1992) GiVen the numerous challenges It faces, certificatIon IS not hkely to be a VIable
solutlon m the short-run, but It should be explored and developed as a pohcy tool for the
future
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CHAPTER 4: CONCLUSION

RECOMMENDATIONS

1. Focus on boostmg capacity and polItIcal commitment

The bottleneck for pohcy ImplementatIon IS not InformatIOn, It IS pohtlcal commitment
and admmIstratIve capacity As such, this report concludes that WRI and CARPE should
focus on pohtIcal commItment and admmIstratlve capacity m future studies This report
also recommends that future studies should be less theoretIcal and more field-based
Coproduced studies based on field research and pIlot projects are hkely to be more
expensive and more tIme consummg, but also more reahstlc and more valuable m the long
term m helpmg WRI and CARPE to meet therr mission

2 Complement capacity and commItment buIldmg efforts with sCientific research on
protected areas

Tills report recommends that WRI and CARPE focus on ecological research that IS high
pnonty, low cost, easy-to-Implement and apphcable to pohcy Based on these cntena,
protected areas are recommended as the top pnonty area of ecological research m the
Congo Basm

3 Encourage polICies that mternalIze the costs of loggmg and mcrease protected
areas

ThiS report recommends that WRI and CARPE focus on pohcles that address the factors
dnvmg loggmg, mamtam economic benefit, and meet cntena for success (admmIstratIve
capacity, pohtlcal cOmmItment, pubhc support, mformatlOn, and mvestor/funder support)
Based on these cntena, recommended pohcles (m order of feasibIlity) mcrease loggmg
fees to mtemallze the cost ofecological damage, mcrease protected areas, lengthen permIt
duration, and encourage tImber certificatIon (m the long-run) Thus, protected areas are a
recommended focus for both sCience and pohcy

4 WRI and CARPE can playa strong role m the West as advocates and bridge
makers of mformatIon

Regardless ofwhich areas CARPE focuses on m the next 5-10 years, WRI should
contmue to act as a bndge maker ofmformatlOn, gathermg eVidence and presentmg It to
mterested parties m a pohcy-relevant format Given the fact that a) Central AfrIcan
governments are not wdImg or able to pay for many conservation projects and b) most
conservation projects benefit the global commumty, the financial support ofWestern
mdlvlduals, groups, and governments will be cntIcal to ensure the long-term preservatIon
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ofCentral Afhcan countnes As such, Westerners wIll- and should - contmue to be an
Important audlence for the mformatlOn WRI produces on Central Afhcan forests

CONCLUSIONS

• Overall, the ecological Impacts of loggmg are clear enough to warrant polIcy
change

Decades ago, AIdo Leopold articulated the "Land Ethic", which states that m the absence
of envrronmental data, the precautiOnary pnnclple IS the best approach for conservatlOn
Today, many ecolOgists and sCientists s1ffi1larly subscnbe to the thought that ''uncertamty
dictates caution" (Turner and Pearce, 1993) However, uncertamty should not dictate
paralYSiS We do not need to have near perfect mformatlOn before we can create and
Implement best pohcles, rather, we need mformatiOn that sends pohcles m the nght
direction Currently, we have enough mformatlOn to say, for example, that more protected
areas, higher costs ofproductIOn, and stronger mstitutlOns would lIDprove forest
management m Central Africa Once more mformatlOn becomes available, pohcles can be
adjusted and refined as necessary In the meantlIDe, some degree ofuncertamty should not
be used as an excuse for mactlOn

• SCientific mformatlOn IS a necessary, but not suffiCient, condition for loggmg
polley reform 10 Central Afnca

Even If there were perfect mformatlOn about the ecolOgical Impacts of loggmg m Central
Afhca, It would not be enough to ensure sustamable forest management At present,
mformatlOn IS not thought to be an Important part ofpohcy makmg m Central AfrIca
However, the role ofmformatlOn m Central African pohcy makmg IS expected to mcrease
as Central AfrIcans take on a more ofvested mterest m the research, and become more
mvolved m defmmg and carrymg out research As such, WRI and CARPE should work to
faclhtate "coproduction" of mformatlOn on the ecologlcallIDpacts of loggmg m Central
Africa, by paInng sCientists With Central AfrIcan pohcy makers In tms way, WRI and
CARPE will be addressmg the mformation problem, pohtlcal commItment problem, and
capacity problem at the same tlIDe
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AppendlXI

WORLD RESOURCES INSTITUTE AND CARPE

World Resources Instltute (WRI) IS an mdependent center for pohcy research and
technical assistance on global environmental and development Issues Created In 1982,
WRI IS dedIcated to helpmg governments and pnvate orgarnzatIOns of all types cope WIth
environmental, resource, and development challenges of global SIgnIficance The InlSSIOn
of World Resources InstItute (WRI) IS to move human SOCIety to hve m ways that protect
the Earth's environment and Its capacIty to prOVIde for the needs and aspIratIons of
current and future generatIons

CARPE, the Central Afncan Regional Program for the EnVironment, IS a five year, $15
nulhon project funded by the United States Agency for Internauonal Development
(USAID) CARPE's unmewate goal IS to reduce the pace of deforestatIOn and
biodiverSity loss m Central Afnca Its long-term goal IS to avert potentially negauve
changes m global and regIOnal chmate

CARPE IS bemg Implemented by USAID m partnership WIth the followmg US-based
orgamzatIons BIOdiverSity Support Program (BSP), NASA Goddard Space Fhght
Center, Peace Corps, PVO-NGO Natural Resources Management Support ProJect, US
Forest SefV1ce (USFS), Wl1dhfe ConservatIon Society, World Resources Institute (WRl),
and World Wl1dhfe Fund (WWF) CARPE's Afncan partners mclude non-governmental
organizatIons, UniVersItIes, pnvate sector consultants and government agencies

CARPE's major focus areas mclude a) the role of loggmg, agnculture, Inlnmg,
mfrastructure development and urban growth on forests b) the Impact of commercial
huntmg and gathermg on forest bIOdiversIty and c) the promotIOn of sustamable forest
management and conservauon of bIOdiverSity Over the course of the five year pilot
program, CARPE's goal IS to

1 Gather and dlssemmate basehne mformauon on the status of the forest throughout
Central Afnca

2 Characterize and pnontlze the threats to the forest m the regIOn, and opportunlues for
sustamable forest management

3 Develop systems for mOnitoring the extent, state, and uses of the forest m the regIOn
4 Strengthen the capacity of Central Afncan deCISion makers to manage the forest and

mamtam the long-term ecological and econOffilC producuvlty of the regIOn

The first phase ofCARPE (pl1ot program) Will be over m 18 months Thus, the
recommendauons m this paper are mtended to proVide directIOn for the second phase of
the CARPE project
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LITERATURE REVIEW OF THE ECOLOGICAL IMPACTS OF LOGGING

AppendlXll

There IS a consIderable amount oflIterature ofthe ecologIcal Impacts ofloggmg Below, several artIcles
are revIewed to provIde an overvIew ofthe sCIentific underpmnmgs ofloggmg polIcy m Central Afnca
Stud,es have been classified by Impact (on pnmates, bmls, Insects, forest structure, and hydrology) ThIs
lIterature revIew IS mtended to provide the reader WIth an overvIew ofthe type ofresearch that eXIsts on
the ecologIcal Impacts ofloggmg It IS not mtended to present an exhaustIve account ofall eXlstmg
research Broader ImplIcatIOns ofthese sCIentific findmgs are dIscussed m Chapter 1

edfbt tosummaryo era re review
Author, Year Type Location Seventy of Impact Scale
Douglas et al, Hydrology MalaySIa severe local
1991
Hall, 1992 Forest structure ZaIre 10SIgmficant for specIes composluon local

severe for speCIes diversIty to regIOnal
Holloway, 1991 10sects MalaySia severe for 10sects requmng flonstlc local

specificIty, mInor for others
Johns, 1986 pnmates MalaySIa no change 10 pnmate numbers, local

sIgmficant changes In aCtivIty
budgets

Lambert, 1991 bIrds MalaySIa no sIgmficant Impact, but some Local
speCIes (nectarlvores) become more
abundant In logged forests whIle
others become more rare

MeIJer, 1970 forest strucUIre MalaySIa moderate local
and sods

Pmard, 1995 forest structure MalaySIa low (due to reduced Impact local
and sods technIQues)

Redhead, 1960 forest structure Nigena moderate to senous local

Skorupa and Forest structure Uganda InsIgmficant m lIghtly logged local
Kasenene, 1984 (treefall) forests, severe 10 heavily logged

forests
Sunderland et pnmates Cameroon no sIgmficant Impact on specIes long-term
al,1997 dIversity, sIgmficant Impact on

composItion
WhIte, 1994 chImpanzees and Gabon mild for chImpanzees, severe for local

gonllas gonllas
Wdsonand pnmates IndoneSIa none to severe dIfferent effects on local
Wdson, 1975 dIfferent specIes

Johns, 1989 bIrds MalaySIa no long-term effect for 181 out of local
193 speCIes
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EFFECT OF LOGGING ON PRIMATES

• Johns, A D. 1981. The effects ofselective loggIng on the social structure of
resident prlIDates Malaysian Apphed Biology 10. 221-226.

Carned out on the SungaI Tekam Forestry ConcessIOn 10 West MalaysIa, tlus two year
study found that whtle low density selecuve loggmg "mlually has a severe effect on
resident pnmates, they are qUIck to adjust and recover" In the study area, approXImately
ten trees per hectare were removed, causmg a loss of 45% of the total stand Rehable
data was only collected for Hylobates lar (Lar gIbbon) and PresbytIS melalophos (Banded
langur) For both of these specIes, selectIve 10gglOg was assocIated WIth "WIdespread
loss of lOfants" The sample sIZe was small (wIth a total of 18 females and 10 lOfants
observed from the two speCIes), and the study does not report statIstIcal slgmficance
However, all ten lOfants dIed as a result oflogglOg actIVIty, and bIrth rates were markedly
lower m the year after loggmg actIVIty (two babIes were born where mne would have
been expected statIstIcally) PrevIous studIes suggest that mfant mortalIty IS rare for these
specIes

The author hypotheSIzes that the mfant deaths are most lIkely due to the fact that mothers
need to leap further to cross post-loggmg gaps m trees, and that mfants may be dropped
or fall as a result The author reports one observatIon of a mother P melalophos who
dropped her mfant, probably wlule fleemg 10gglOg actIvIty, and dId not return for the
lOfant, suggestIng that mfant abandonment may also lead to lOcreased mfant mortahty

However, Johns notes that post-Ioggmg recovery rates are lugh for reSIdent pnmates, WIth
all specIes present m comparable numbers 10 unlogged forests and forests logged more
than 5-6 years earlIer In conclUSIon, he wntes "Generally, dIverSIty wltlun the pnmate
commumty remaIns constant and stabIlIty IS qUIckly regaIned followmg loggmg" It
should be noted that tlus study analyzed results from forests that had only been logged
once, and that repeated loggmg would be expected to lead to permanent reductIons 10

mdlvldual denSItIes

• Johns, A D. 1986. Effects of selective loggIng on the behaVioral ecology of West
MalaySIan prlIDates. Ecology. 67: 684-694.

Tlus study documents the effect of selectIve loggmg on SIX pnmate specIes 10 West
MalaySIa (SungaI Tekam Forestry ConceSSIOn) Loggmg damage m the study area had
caused a total loss of 50 9% of the total trees greater than 30 cm formerly present
Twelve months to SIX years after the onset of loggmg, there were no slgmficant
reductIons m numbers of adult pnmates There were, however, slgmficant dIfferences m
the actIvIty budgets of Hylobates lar (lar gIbbon) and Presbytls melalophos (banded leaf
monkey), WIth the pnmates spendmg less tIme feedmg and travelmg and more tIme
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restmg after loggmg These specIes also mcreased therr range area, smce loggmg made It
necessary to roam over a larger area to have access to the same amount of food, and spent
more tIme m lower levels of the canopy where they would be protected from sun, ram and
aVIan predatIon For the other studIes pnmate specIes there were msufficient data for
analysIs

The change m actIVity budgets and range area are a result of the fact that loggmg affects
both the abundance and the dtsperslOn of dIfferent food types Johns hypothesizes that
the shtft toward lower energy actlVlt1es IS a result of an attempt to conserve energy m the
face of reduced aVailabIlIty ofhtgh energy foods (lIke fruIts and seeds) and that the
contInued surviVal of pnmates In a logged forest IS due to thts adjustment m foragmg
strategies and actIVity budgets Yet, the author does note that "these species [H lar and
P melalohos] show a remarkable degree of fleXibilIty that IS certamly not shared by all
pnmate species

However, how long WIll pnmates - even the most fleXible specIes - be able to mamtaIn
therr populatIons m logged forests? PrevIous studIes have found that reductlOn of food
sources to a cntIcal pomt can cause mortabty (Dittus 1977) Johns concludes that
"longer-term data are needed before deflnlte conclUSions can be drawn" on the long-term
SurvIVal of prlIDates

• WIlson, C and WIlson, W. 1975 The influence of selectIve logging on prnnates
and some other ammals In East Kahmantan Folia Prunatologlca 23: 245-274.

Conducted m East Kahmantan, IndoneSia, thIs paper documents the findmgs of a bnef
survey on the Impact of loggmg on pnmates The methodology was to compare pnmate
denSity m unlogged areas to that of logged areas There were three survey sites an
undisturbed pnmary forest on a loggmg conceSSlOn, a selectIvely logged forest m the
same loggmg conceSSion, and a mIxed habItat lowland forest m a different area
LimItatlons of thIs early study are that the authors dId not conduct any longltudmal
studIes (on the same plot over tIme) and they report degree of loggmg dIsturbance m
terms of number of trees removed rather than damage to the canopy or basal area

Despite these bmItatlOns, however, the authors come to the same conclUSIOn as other
more recent studIes (Struhsaker, 1997) and wnte "SelectIve loggmg that causes only
moderate habitat dIsturbance does not seem to result In a sIgmficant decrease In the
denSItIes of several prImate specIes" The authors note that whtle some species (the
10ngtaIled macaque and the sIlvered leaf monkey) prefer dIsturbed habItats, other speCIes
(the whIte fronted leaf monkey and the pIgtaIled macaque) are IndIfferent to moderate
selectIve loggmg, and stIll others (the orangutan and the proboscIS monkey) are adversely
affected by selectIve loggmg, even m low levels Thus, the lIDpact of selectIve loggmg
vanes as a functlOn of the speCIes mvolved

EFFECT OF LOGGING ON BIRDS

37



• Johns, A.D. 1989. Recovery of a PeDlnsular Malaysian ramforest avIfauna
folloWIng selective tlDlber loggmg The first twelve years. Forktall 4: 89-105.

The results of a research project Inioated In 1979 suggest that a very mgh propomon of
brrds In a prevIously unlogged dIpterocarp forest In West MalaysIa had reappeared 12
years after loggIng Johns recorded 193 bIrd specIes In the unlogged forest, compared
WIth 181 bird specIes In the logged-over forest SIgmficantly, of the 22 specIes defined as
"Intolerant of logged forest", all but five were present In the forest 12 years after loggIng,
though In lower numbers The specIes had not reappeared 12 years after loggIng were
mostly terrestnal lItter-gleanmg and understorey flycatchmg speCIes

The author notes that the abIlIty of bird specIes to recolomze the forest dId not appear to
be mfluenced by the vegetaoonal composioon and food abundance of the regeneranng
forest Rather, phySIOlogICal consideraoons (heat and water balance) seem to be of
greatest Importance In tms study, recolomzaoon was facl1Itated by the re-establIshment
of a closed lower canopy, wmch may occur about 10 years after tractor loggIng Tms
canopy re-creates the cool, hUmId mIcro-clImate of the ongInal forest

The author also notes that forests logged WIth conventIOnal tractors can support regrowth
of herbs (banana/gmger understorey) faster than forests logged usmg overhead cable
systems, smce the latter cause more SOlI compactIOn and dIsturbance Consequently, m
convenoonal tractor-logged forests, bIrds are able to re-occupy the area more qUIckly

GIven suffiCIent orne, vegetatIOn and fauna of a logged-over forest could return to therr
ongmal states However, WIth loggmg occumng on a 35 year cycle, the forest IS not
permItted to regenerate completely In conclUSIOn, Johns wntes "If long-term sustaIned
yIeld management for nmber IS pOSSIble, then the maintenance of rainforest anImals
should be also But a permanent change In the aVIfauna may well occur WIth the first
loggmg event, the ongmal organIzatIOn of the commumty may never be regained"

• Lambert, F.R. 1991 The consequences of selective loggmg for Bornean lowland
forest birds Tropical ram forest· DISturbance and recovery Proceedmgs of a
royal society dISCUSSion meetmg held on 18 and 19 September 1991.

Tms study found that eIght to ten years after loggmg, most pnmary forest brrd speCIes
were soIl present m a lowland Dipterocarp forest m Sabah, MalaySIa In the area studIed,
loggmg damage was "severe", WIth 62% to 80% of trees greater than 30 cm lost dunng
and subsequent to loggmg In general, the author reports that "more speCIes than
preVIously supposed survIve m, or use, selectIvely logged forest" Indeed, 207 bird
speCIes were recorded m pnmary forest, compared WIth 199 In selecovely logged forest
Lambert hypotheSIzes that the abIlIty ofbrrds to survIve m logged forests IS due to the
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mOSaIC of habItats Patches of unlogged forest are belIeved to act as centers of aVIan
recolomzatIon In degraded forests The ImplIcatIons of these findIngs are that bIrd species
Will be able to survive or recolomze logged forests If there IS a large, unlogged tract of
forest to faclhtate colomzatlOn or If the loggIng concessIOn IS large enough that there Will
always be tracts of forest In advanced stages of recolomzatIon

However, Lambert offers two caveats to the results of thIs study Fust, whIle some
species become more abundant In logged forests (nectmvores and OPPOrtuniStIC
frugivorous species) other species become more rare m logged forests (flycatchers,
woodpeckers, trogons and wren-babblers) Second, there IS some questIon about the
applIcablhty of these results to other geographtc areas Lambert notes that "results from
one area cannot necessanly be used to predIct the effects of loggmg on the aVifauna of
another, even when ongInal speCIes composItIon IS almost the same"

EFFECT OF LOGGING ON INSECTS

• Holloway, J D. et al. 1991. The response of some ram forest Insect groups to
loggmg and conversIOn to plantation. Tropical ram forest: Disturbance and
recovery Proceedmgs of a royal society dISCUSSion meetmg held on 18 and 19
September 1991.

With over half of global dIverSity numbers represented by msects, the Impacts ofloggmg
on msects represents an Important part of bIOdIversity loss Tlus study, conducted m
Sabah, East MalaySIa, suggests that msects wluch do not requue flonstIc specificity (hke
moths) show SIgnIficant losses In dIverSity and taxonormc quality after loggmg activity
By contrast, msects wluch are dependent on more umform resources (hke dung and
camon beetles) show less change m diverSity and faumstlc composItIon smce theIr food
source IS more hkely to be found m both pnmary and secondary forests However,
overall numbers of dung and camon beetles may dechne after loggIng dIsturbance In
conclUSion, the authors wnte " the Impact of loggmg and forest disturbance on the
dIverSity of a major plant-feedmg Insect group [moths] IS measurable and slgmficant"
More research WIll be reqwred to discern the exact effect of forest dIsturbance on msects,
smce "for msects, the work has barely begun"
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EFFECT OF LOGGING ON FOREST STRUCTURE

• Hall, Jefferson. 1992. An Assessment of small scale "selectIve" 10gg1Og 10 a
mIXed forest 10 Northeastern ZaIre. SymposIUm on African Forests.

The obJecuve of tlus study was to assess how umber extracuon changes the structure of
trOPiCal forests SpeCifically, It tested three hypotheses 1) IntermedIate aged extracted
tree species replace mature trees In the canopy, thus allOWIng for contmued extracuon 2)
loggIng creates canopy opemngs whIch permlt sufficient regeneratIon of IntermedIate
Sized tree species and 3) low mtenslty loggmg does not appreciably alter species
composluon

The study was conducted In three 100 hectare loggmg concessIOns m a senu-declduous
forest south of the transafncan hIghway m Mungamba, Zarre To assess the effects of
loggmg on forest structure, the author compared the logged forest to adjacent unlogged
(control) forests The cntena used to evaluate and compare forest structure were size
class dlstrlbuuon, seedlmg and saphng denSIties and species area curves

The study results suggest the followmg

• Basal area The difference between the unlogged forest and recently logged forest
was a 14 6% reduction m basal area, whIle the difference between an unlogged forest
and one 10 years post-Ioggmg was greater, at 20 7% The reason the basal area rates
were even hIgher 10 years after loggmg than Immediately followmg 10gg1Og IS
probably due to mcreased treefall rates 10 the years followmg loggmg activity
Skorupa, J and Kasenene, J descnbe more severe (25 to 50%) post-logg1Og 10creases
10 treefall rates m Uganda

• Species composition and structure: Overall, the forest concession logged 10 10
years earher had a "very slnular species compoSItion" to the unlogged forest
However, there were some species whIch were not as prevalent 10 the logged forest,
mcludmg CeltiS nuldbraedIl, Khaya anthotheca, and Entandrophragma cyhndncum

• Species diversity: Twenty five (23 6%) fewer species (greater than IDem) were
found In the forest logged 10 years earher than 10 the unlogged forest Skorupa
(1986) reports slmIlar declmes 10 species diverSity for hghtly and heavdy logged
forests 10 Ktbale, Uganda

In conclusIOn, the author notes that "thIs data IS stnkmg In that It suggests that even m
relatIvely low denSity loggIng operatIOns, a slgmficant drop In species diverSity can be
observed" WhIle the study did show the canopy donunant, Cynometra alexandn, to
regenerate, Hall wntes "It IS unhkely that low denSity hIgh quahty timber species can
replace themselves on a sustamable basIs"

• Pmard, M et aI 1995. Creat10g tImber harvest gUIdelInes for a reduced-Impact
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loggIng project In Malaysia Journal of Forestry 93: 41-45.

In general, loggmg m the trOpiCS IS deemed "uncontrolled", "unsustamable", and "not
rapidly Improvmg" However, thls artlcle descnbes a uruque pubhc-pnvate venture m
MalaySia whlch succeeded m Implementmg a Reduced-Impact Loggmg (RIL) project m
August 1992 The project began when New England Electnc System (of Massachusetts)
provIded funds to Innopnse CorporatIon Sendman Berhad (leSB of MalaYSia) to engage
m RIL techmques on 1,400 hectares of ItS loggmg concession The goal of the project
was to reduce selective loggmg damage to the sOil and residual stand by employmg the
followmg techmques drrectlonal felhng, prefellmg vme cutting (one year pnor to
harvest), harvest planmng (whlch mcludes mappmg slad tratls and loggmg roads), and
harvest area closure

Prehmmary eVidence suggests that the proJect's goal of 50% reduction m damage to
topsOIl and reSidual forest IS bemg met In the ftrst 450 hectares to be logged accordmg to
RIL gmdelmes, "skId trml area averaged 3 4% of the total area logged, m contrast to 12%
m adjacent areas logged by conventIonal methods" and "the percentage of the skId trmls
With subSOIl exposed averaged 38% m RIL areas, m contrast to 87% m conventIonally
logged areas" Furthermore, whIle an average of 41 % of trees (5-60cm dbh) are kIlled
durmg conventIonalloggmg, only 15% were kIlled dunng reduced Impact loggmg
Despite these apparent successes, remmrung areas of concerns for the continued
feaslblhty of RIL projects mclude slope and wet-weather skIddmg restrictions (both of
whlch seem to reduce the profttablhty ofloggmg operations), and the future of
mternatIonal agreements on Jomt ImplementatIOn carbon-offset projects such as thls one

• Redhead, J F 1960 An analysIS of loggIng damage in lowland raInforest.
Nigerian forestry bulletIn 10 5-16 Lagos. Federal Government PrInter.

Conducted m the Sapoba Reserve, Nlgena, thls early study analyzed selective loggmg
damage on trees Overall, the study determmes that the extractIOn of 2 3 trees per hectare
caused the destructIon of 25% of stems m each acre A thIrd (32%) of commerCIal tree
species between ten feet hlgh and SIX feet grrth suffered some degree of damage For
25% of trees thls damage was deemed "senous" Breaktng and fallIng caused most
damage to smaller trees, wh1le crown and bark damage accounted for most damage to
larger trees A thlrd of the logged area was affected by felhng debns only, and crawler
tractors affected an additional 18 7% of the area However, Redhead notes that "the
proportIon of stems destroyed by crawler tractors was almost twice that destroyed by
fellIng debns" The author recommends that loggmg companies give more conSideratIon
to preservmg commercial trees below merchantable SIZe, that they ImmedIately lIberate
young trees bent down by fellIng debns, and that they give more consideratIOn to the
constructIOn of loggmg haulage roads
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• Skorupa, J and Kasenene, J. Tropical forest management· Can rates of natural
treefalls help guide us? Oryx 18 96·101.

The authors conducted stuches of treefall rate m three areas of KIbale Forest, western
Uganda One area was relatIvely unchsturbed mature forest, a second area was hghtly
disturbed (total harvest 14 cu rnlha), and the third area was heavl1y dIsturbed (total
harvest 21 cu rnlha) Treefall rates m the mature and hghtly logged forests were not
statIstIcally chfferent (at 1 4% and 1 3%. respectlvely) However, treefall rates m the
heavl1y chsturbed forest were SIgnIficantly higher, at 6 2% Because loggmg had not
occurred for 12 years m the heavl1y chsturbed forest. It IS unhkely that the mcreased rate
of treefalls was due to trees weakened or damaged by loggmg It also does not appear
that the higher rate of treefall was due to msects or chfferences m tree/stem SIze. smce the
three plots were slIDllar m these respects Rather. the high mCIdence of treefall m the
heavl1y disturbed plot seems to be due to lower wmdbreak protectlon and sol1 cohesion

While lOW-Impact loggmg may be feasible m theory, Skorupa and Kasenene note that m
practIce there are few examples of successful attempts to controlloggmg damage
However. they also agree that "there IS still almost no mformatlon on Just how much
damage IS too much" In terms of treefall. natural forests can have treefall rates up to
2 3% and stIll be consIdered normal Usmg 2 3% as an upper bound. the authors
determtne that any dIsturbance greater than 35% of the ongmal forest stand constItutes
too much damage m KIbale Currently. capital-mtensive mechanized tImber harvestlng
leads to chsturbance of 50% As such. the authors conclude that "our results prOVIde
eVIdence that mechanIZed tImber harvestIng may not be a sustamable method of
explOItmg KIbale Forest Our results also bnng mto questIon the WIsdom of allowmg
mechanIzed selectIve tImber harvestmg as a multIple-use optIon m trOPICal ram forest
conservatIon areas "

To the extent that treefall rates are mdicatIve of overall ecologIcal Impacts. this study
would seem to suggest that successful low Impact loggmg IS pOSSIble However. further
study IS reqUIred to determme how much results from KIbale Forest can be generalIzed to
other trOPICal forests

• MeiJer, W.1970. Regeneration of tropical lowland forest m Sabah, MalaySia
forty years after loggmg. Malayan Forester. 28: 206·228.

Because sustained tImber yIeld depends on regeneratIon rates, MeIjer studIed the rate and
nature of reforestatIon m two ten acre plots m Sabah. MalaySIa one logged and one m an
adjacent vIrgm forest Study conclUSIOns are
1 SelectIve loggmg (markmg trees) would be the best means of ensunng sustamed yIeld

m trOPICal forest sol1s under a 60-80 year rotatIon
2 Areas of mtensive SOlI chsturbance can be IdentIfied even 40-45 years after loggmg
3 In areas not subject to severe sol1 dIsturbance. "the normal speCIes compOSItIon of

mature forest" had returned
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4 Unlogged species were not more prevalent than logged species

The ImplIcations of these findings are that Dlpterocarp trees belongmg to the girth classes
of 4-6 feet and defectIve trees above 6 feet gIrth should be left undisturbed to faclhtate
post-Ioggmg forest regeneratIon Further, the author recommends marlang trees for
retention mstead of glrdhng undergrowth

EFFECT OF LOGGING ON HYDROLOGY

• Douglas, I. et ale 1991. The Impact of selective commercialloggmg on stream
hydrology, chemIStry and sedunent loads in the Ulu Segma ram forest, Sabah,
Malaysia Tropical ram forest Disturbance and recovery. Proceedmgs of a
royal society discussIOn meetmg held on 18 and 19 September 1991.

TIus study documented the dramatic post-Ioggmg mcrease m sediment load of
surroundmg nvers The monthly average ratIo of suspended sediment from the logged
catchment to that of a nearby undisturbed catchment was 1 1 before loggmg, 4 1 after a
loggmg road was bUllt, 5 1 after loggmg wlthm 37 meters of the road, and 181m the five
months after loggmg One year after loggmg had ended, the ratIo had fallen to 3 6 1

EFFECT OF LOGGING ON BIODIVERSITY

• Sunderland, T. et ale The Vegetation of the Campo Faunal Reserve and
EJagham Forest Reserve, Cameroon UnpublIShed document. 1997

A Jomt effort sponsored by the SmIthsoman InstItutlOnlMan and the Biosphere
Programme (SIIMAB) and BlOresources Development and Conservation Programme
(BDCP), thIs study estabhshed five plots m Cameroon to momtor biodiverSity Two of
the plots studied had been logged 20-25 years previously and exhibited shght declInes m
the number of trees per hectare However, With respect to loggmg, the pnmary
conclUSIOn IS that "the loggmg actIVity has not had a SIgnIficant Impact WIth regard to
speCIes dIverSIty With all speCies, genera and famIly taxon groups bemg as diverse, or
only shghtly less so than those plots m unlogged forest" Yet, the authors note that "more
research IS needed to further quantify the mterpretatIon of these data"

The authors also conclude the followmg
• Regeneration rates of unlogged and selectIvely logged forests are relatIvely high, even

after explOItatIOn CommerCIal speCIes show partIcularly rapid regeneratIon
• Loggmg does affect species composItion (denSity and dOmInance)
• About 30% of all taxa WIthin standmg forest have actual or potential econOmIC value
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AppendlXID

SURVEY OF THE ECOLOGICAL IMPACTS OF LOGGING

METHODOLOGY

As palt of tlns PolIcy AnalysIs Exercise (PAE), a qualitative survey on the ecological
Impacts ofloggIng was dIstnbuted dunng the months of January and February, 1998

Goal of the survey The survey was deSigned to complement the lIterature review (see
Appendix m WhIle the lIterature review aImed to discern how much and what kind of
informatIon eXists on the ecological Impacts of logging, the survey was deSigned to
discern If there IS any agreement on the ecological Impacts of loggmg and to see how
respondents collect, use, and mterpret eXistIng informatIon

Means of commumcatIon The survey was distrIbuted over fax, email, and regular mail
The survey was dlstnbuted In both French and EnglIsh After the survey response was
received, a phone call, email or personal VISit was made to ask follow-up questions as
necessary

Survey reCipient selection ReCipients were selected usmg clIent contacts and personal
contacts They were selected to be as representatIve as pOSSible WIth regard to
natIonalIty (AfrIcans, Amencans and Europeans), Job type (SCIentIsts, foresters, polIcy
makers), and employer (non-profit agencieslNGOs, government, and pnvate UniVerSItIes
and firms) In thIs sense, survey reCIpIents are conSIdered "representatIve" but not
statIstIcally "random" Twenty seven reCIpIents were selected ThIs number was chosen
to prOVIde suffiCIent breadth of OpIniOn from the most mterested and mvolved partIes
For a complete lIst of survey reCIpIents, but

Response rate. The survey response rate was only 22% ThIs low response rate IS
largely attnbutable to the fact that many respondents were In Afnca, or were travelIng
frequently to AfrIca, makIng correspondence dIfficult, costly, and tIme-consummg
Because of the low response rate, survey results should not be conSIdered to represent a
random or comprehenSIve VIew ofloggmg In Central Afnca However, due to the hIgh
degree of agreement m the survey responses that were receIved, qualItatIve results and
general rankmgs are mcluded m the report
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SUMMARY OF MAIN FINDINGS

• AdmmIstratIve capacity and polItical commItment are the most Important
determinants of loggIng policy.

Survey results suggest that the most Important determmants of effectlve loggmg polIcy, m
order of decreasmg Importance, are

1 Admuustrauve capacIty
2 Polltlcal COmmltment
3 Pubhcsupport
4 Informatlon
5 InvestorlFunder support

In other words, the greatest obstacles to effectlve loggmg pohcy Implementatlon are
admmistratlve capacIty and pohtlcal COmmltment Informatlon was ranked second to last,
meanmg that It IS not an Important component of pohcy These rankmgs corresponded
WIth qualItatIve responses as well (See "Does mformatlon really matter for pollcy?" m
Chapter 1)

• Increased research is the most feasIble polIcy to reduce the ecologIcal Impacts of
loggIng, green condItIOnalIty IS the least feasIble.

Survey results suggest that the ranlang of loggmg pollcIes, m order of decreasmg
feasIbIhty, IS
1 Increasmg ecologIcal research
2 Changmg the durauon of loggmg conceSSIOns
3 Increasmg protected areas
4 InstItutmg a performance-based depOSIt on loggIng conceSSIOns
5 Jomt ImplementatIOn
6 Area-based taxes
7 ReplantIng
8 Forest pnvatlzatlon
9 Eco-labelIng of tImber
10 Increased World Bank Green conchtlOnality

• PuttIng these two fIndIngs together, survey results IndIcate that whIle IncreasIng
InformatIon may be the most feasIble strategy WRI and CARPE mIght pursue to
reduce the ecologIcal Impacts of loggIng, It would also be the least effectIve.
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Pubbc
Support

Investor/funder
support

Eco-Iabehng

Longer pemut
duratIon,
smaller
conceSSIOns

Increase
loggmg fees

Increased
sClenttfic
research

Increase
protected areas

SUMMARY RANKINGS FOR LOGGING POLICIES
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ConclusIOn Lookmg down the columns, we see that weak pobtlcal commItment and
poor admmlstratIve capacIty pose the greatest problem to effectIve pobcy
ImplementatIon. Lookmg across the rows, we see that eco-Iabebng and strIcter
green condItIonalIty are the least feasIble polIcIes. Increased sCIentIfic research IS
the most feasIble polIcy, but the least effectIve polley.

Stncter World
Bank "green
condItIonahty"

PolIcy

o IndIcates that the polley IS ranked "low" for tIns cntena, meamng It does not fare well at all

Key

e IndIcates that the pohey lS ranked lugh for tIns cntena, meamng It fares well

~ IndIcates that the pohey lS ranked "mechum" for tlus cntena, meamng It fares somewhat well
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LIST OF SURVEY RECIPIENTS
Name OrgamzatJon
1 Adeleke Wale World Wide Fund for Nature (Cameroon)

2 Allogo, Constant CIAJE (Gabon)

3 Boscolo, Marco Harvard Institute of International Development

4 Bourobou Bourobou, Henn Institut de Recherche en Ecologle Troplcale (Gabon)

5 BUCCOWICh, Mark Department of Agnculture (CARPE)

6 DJomo, LOUIS Afncan Forestry ActIOn Network (Cameroon)

7 Ekobo, Atanga World Wide Fund for Nature (Cameroon)

8 Ferrer, V10cente World Bank (Washmgton, D C)

9 Fotso, Roger World Conservation Society (Cameroon) -
10 Frumhoff, Peter Umon of Concerned SCientists (Umted States) I
11 nambu,Oman World Conservation Society (Congo-K1Oshasa)

12 Itoua, Illanga World Wide Fund For Nature (Cameroon) I
13 Jeanrenaud,Jean-Paul World Wide Fund For Nature (Switzerland)

I14 KatmoWltz, DaVid CIFOR

15 Losos, Ehzabeth Smlthsoman Tropical Research Institute (US) I
16 MacNetlage, Alastair World ConservatIOn Society (Untted States)

17 Makana , Jean-Remy Oregon State (Umted States) I
18 Memvle , Jean Bomface Project Foret Envrronnement (Gabon)

19 Moad, Alex US Forest Service (Umted States) I
20 Mokombo, Tony World Wide Fund for Nature (Umted States)

I21 Murphy, Peter Michigan State (Umted States)

22 Nd1Oga, Assltou IUCN Program for Central Afnca (Cameroon) I
23 Obme Ondo, Prosper World Wide Fund for Nature (Gabon)

24 Rice, DIck Conservation International (Umted States) I
25 Rletbergen, Simon IUCN (Switzerland)

I26 V1Ocent, Jeff Harvard Instltute of InternatIOnal Development
(Umted States)

27 Wtlkte, DaVid Associates 10 Forest Research and Development (US) I
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SAMPLE SURVEY

Dear [survey respondent],

I rece1ved your name from [contact], who recommended you as someone who mtght have
valuable mS1ght mto my Master's thes1s, Wh1Ch 1S entttled "Mergmg SC1ence and Pohcy The
Ecologtcal Impacts of Loggmg m Central Afnca" I am completmg the thes1s under the d1rectlOn
of Harvard Umvers1ty's Kennedy School of Government and World Resources Inst1tute (WRI)

As one part of my thes1s, I am conducttng a survey of SC1ent1sts, academtcs, pohcymakers, and
non-profit managers Th1S survey has two mam goals first, to d1scern 1f there 1S consensus on
the ecologtcal1mpacts of loggmg m Central Afnca w1thm the sC1ent1fic, academtc, non-profit
and pobcy commumtles and second, to generate data upon Wh1Ch pohcy recommendatlons can be
made The results of th1S survey will be presented m Apn11998 to Harvard and WRI and wtll be
avatlable to other organlZatlons by request The survey w1ll complement a bterature reV1ew of
the ecolog1cal1mpacts of loggmg m Central Mnca

I would lIke to mV1te you to part1c1pate m the survey The survey 1S des1gned to take
approx1mately th1rty mtnutes to one hour to complete, however many questions are open-ended
so that you may elaborate on your responses as you feel necessary Please type your responses
d1rectly mto the survey and forward 1t back to me over ematl by February 16, 1998 My address
1S slmonsk@ksg harvard edu As necessary, I w1ll follow-up w1th your responses (over ematl or
phone) after I have rece1ved your completed survey

Notes about the survey
• The first part of the survey poses five questlOns spec1fically about the role of mformatton m

loggmg polIcy creatlon and 1mplementatton The second part of the survey 1S more general,
and asks you to rank how effect1ve you expect vanous types of loggmg pohc1es to be m
Central Afnca

• Ifyour response to any of the questlons 1S shaped by your knowledge of a partIcular research
study, artIcle, or book, please reference the lIterature to the best of your ab1lIty

• There are many words and phrases m th1S survey that are open to mterpretatton, such as
"sound pohc1es" and "severe 1mpact" Where appropnate, please prov1de the defimtton you
are usmg to mterpret the questIOns

• Would you lIke your survey results to be kept confident1al? (please type m "yes" or "no"
here) Ifyou say "yes", your baSIC Job title (e g "sc1entist" or "government offiCial") w1ll be
used to IdentIfy your comments You w1ll not be 1denttfied by your name or your employer's
name

Thank you agam for your tIme, mterest and honesty I greatly apprec1ate your partICIpatIOn m
thIS survey

Smcerely,

Katte Slmons
22 Bnmmer Street, Apt 7
Boston, MA 02108 USA
(617) 367-0884 slmonsk@ksg harvard edu
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SURVEY OF THE ECOLOGICAL IMPACTS OF LOGGING
Katle S,mons

Kennedy School ofGovernment
January, 1997

Please fill m the followmg background mformation
Employer name
Your tItle
Area of expertise
Country expenence/mterest
Contact mformatIOn (email, phone, fax, address)

PARTI INFORMATION

1 Do you thmk there IS suffiCIent InfOrmatIon on the ecologIcal Impacts of loggmg m Central
Afnca?

2 If you answered "no" to questIon 1, how much and WhICh type of mformatIOn do you thmk
we would need before we would be able to create sound forest managementlloggmg polIcIes?

3 For the areas you Said we have InsuffiCIent mformatIOn upon whIch to base polIcIes, how
much tIme and money do you thInk would be reqUIred before suffiCient InfOrmatIOn were
aVailable?

4 How would forest managementlloggIng polIcy change If we had more InfOrmatIOn about the
ecological Impacts of loggIng?

PART II LOGGING POLICY

There are a number of polIcIes which aim to reduce the ecological Impacts of loggIng However,
for a polIcy to be Implemented successfully, a number of cntena must be satisfied These
cntena Include suffiCient InfOrmatIOn, polItical cOmmItment, admInistrative capaCIty,
Investor/funder support, pubhc support, and lack of polIcy and market failures
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QUESTIONS

1 Looktng at the table below, to what extent are the cntena m place for the followmg pohces?
(Cntena are hsted across the top of the table, pohcles are hsted on the left-hand sIde)

Ifyou thmk the pohcy has sufficIent amounts of the cntena, wnte 1
Ifyou thmk the pohcy has some degree of the cntena, wnte 2
Ifyou thmk the pohcy lack the cntena, wnte 3

II~ ftiC t

2) WhIch of the cntena presented do you thmk are/wIll be most mfluennal m determmmg
the success or failure of loggmglforest management pohcy m Central Afnca?
3) WhICh of these pohcles (or combmatlOn thereof) do you thmk has the greatest chance of

success?

For example, If you thmk there IS ample adnumstratlve capacIty to support mcreased sClentlfic
research on the effects ofloggmg m Central Mnca, you would wnte "I" under "adnumstratlve
capacIty" and across from "mcreased sCIentIfic research" Ifyou thmk there IS some, but not
enough, admmlstratIve capacIty, you would wnte "2" and 1f you thInk there IS not enough
admmistranve capacIty to support mcreased SCIentIfic research, you would wnte "3"

n ena or e ectIve po ICY Imp] ementatIon
PolICY lnformatwn Polmcal Admm lnvestor/funder PublIC Lacko!

commitment CapacUy support Support marketlpollCY
fmlures

Increase sClenufic
research
Stncter World
Bank "green
condluonahty"
Eco-Iabehng
Increase protected
areas
Jomt
ImplementatIOn
Increase concessIOn
duratIOn
Increase/decrease
concessIOn area
Performance~based

depOSIt
ReplanUnl:t
Forest pnvaUzatlOn
Other
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BASIC DEFINITIONS

Cntena
• "SufficIent mformatIon" means that there IS enough centralIzed hIgh-qualIty mformatIon

upon whIch to base a gIven polIcy
• "PolItIcal cOmmItment" means that there IS government support for the polIcy
• "Admmlstratlve capacIty" means that the ImplementatIon and momtormg agency or

organIzatIon has the resources (human, finanCIal, organIzatIOnal and logIstIcal) reqUIred to
ensure ongomg, effectIve ImplementatIon of the polIcy

• "Investor/fonder support" means that there IS support from pnvate mvestors (loggmg
companies) and fonders (World Bank and IMP) to carry out the given polIcy

• "PublIc support" means that there IS support from the general populatIon for the polIcy
• "Lack of polIcy and market faIlures" means that the polIcy fosters effiCIent use of resources

PolICIes
• "Increase SCIentIfic research" means Increasmg the amount, ImprovIng the qualIty and

centrallzmg sCIentIfic InformatIOn on the ecologIcal effects of loggmg
• Stncter World Bank "green condItIonalIty" means havmg more strmgent envlfonmental

reqUIrements for World Bank loans to Central Afncan countnes
• "Eco-labelIng", or tImber certIficatIOn, means puttmg a label on Central AfrIcan tImber

exports to certIfy that they are from "sustamably managed" forests
• "Increase protected areas" means IncreasIng the amount of land set aSIde as protected from

loggIng, and Improvmg the selectIon of foture protected areas
• "Jomt ImplementatIon" means developed countnes will fmance ramforest conservatIon m

exchange for carbon emISSIons allocatIons
• "Increase concessIOn duratIOn" means mcreasmg the number of years for which a loggmg

concession IS allocated (from 25 years to 50 years, for example)
• "Increase/decrease concessIOn area" means mandatIng smaller or larger loggmg concesSIOns
• "Performance-based depOSIt" means requmng loggmg companies to pay a depOSIt before

begInmng loggmg operatIons The depOSit would be refunded after loggmg operatIOns
ceased If ecologIcal guIdelInes were followed

• "Replantmg" means requlflDg loggmg companIes or local/federal governments to replant a
gIven number of trees after loggmg

• "PnvatIzatlOn" means sellIng forest land to loggmg companIes or pnvate mdlvlduals (gratmg
secure land tenure) and permIttIng them to manage the forest themselves
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SAMPLE FRENCH SURVEY

Cher MonsleurlMadame,

Deanna Madvm Wolfrre aWRI m'a suggere de vous contacter pour avorr votre opmlon sur ma
these, qUI s'mtltule "Fusion entre sCience et pohtlques l'lmpact ecologlque de la deforestation
en Afnque Centrale" J'ecns ma these sous les hospices du World Resources Institute (WRI) de
la Kennedy School of Government de l'Umverslte de Harvard

Pour ma these, Je dOiS faIre un questlOnnarre de sClentlfiques, de professeurs, de leglslateurs et de
drrecteurs d'organlsatlons abut non-lucratIf Ce questIonnarre a deux obJectIfs d'une part,
discerner l'existence ou non d'un consensus sur I'Impact ecologIque de la deforestation en
Afnque Centrale au sem des communautes SClentIfiques, academIques, pohtIques amsl que les
organlsmes abut non-Iucratlf et d'autre part, de generer des donnees sur lesquelles pourront
s'appuyer les recommendations pohtIques Les resultats de ce questlOnnarre seront presentes en
avnl1998 aHarvard et au WRI et seront dlspomble aux autres organisatIOns par demande Ce
questlonnaue sera un complement pour la lIterature eXlstante sur l'lmpact ecologlque de la
deforestation en Afnque Centrale

Je voudraIS vous mVlter apartlclper ace questIOnnaIre Ce questIOnnaIre dure 15-30 mmutes
Cependant plusleurs des questions sont ouvertes pour que les participants pUISsent elaborer leurs
reponses sans contramtes VeUlllez ecnre vos reponses drrectement sur Ie formulaue et me Ie
renvoyer par emaIl (Sl possible) ou par fax avant Ie 23 Fevner Mon adresse, adresse emaIl, et
numero de fax sont en haut SI necessaIre, Je vous contacteraI une fOiS que J'aural recu vos
reponses pour obtemr quelques clanficatlons

Notes sur Ie questionnaIre
• La premIere partie du questionnaIre pose quatre questions sur Ie role que l'mformatlonJoue

dans la creatIOn et l'lmplementatlOn de la pohtIque de deforestation La seconde partie du
questIOnnaIre est plus generale et demande de classer par ordre d'efficaclte les dlfferents
types de pohtlques de "deforestatIOn" en Afnque Centrale

• SI votre reponse al'une des questIOns s'apPUle sur une etude, un artIcle ou bvre sur Ie sUJet,
veUlllez Ie mentlonner

• Plusleurs mots dans Ie questIOnnaIre sont ouverts amterpretatlOn, tel que "pobtlque same" et
"Impact severe" VeUlllez, autant que possIble, etre explIclte sur la defimtIon que vous
entendez lorsque vous utlhsez ces mots

• SI vous voulez que votre questionnaIre reste confidentlel, veuillez ecnre "Oul" lorsque cette
question vous sera posee Dans ce cas, nous referrerons vos commentalres par votre titre
("sclentlfique" ou "officlel gouvememental") et non par votre nom, ou votre organisation

Nous vous remerclOns pour votre partiCIpation ace questionnaIre et pour votre mteret et votre
honnetet6

VeUlllez agreer, MonSieur, l'expresslOn de mes sentiments les plus dlstmgues

Katie Simons
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QUESTIONNAIRE SUR L'IMPACT ECOLOGIQUE DE L'EXPLOITATION FORESTIERE

VeuI11ez remphr ce questlOnnmre sur votre profil

Nom de l'employeur

Votre posItIon

SpeClahsatIon

Pays

Emml, telephone, fax, adresse

Voulez-vous que votre questlOnnarre reste confidentIel?

PartIe I InformatIon

1 Pensez-vous qu'd y mt assez d'mformatIon sur 1'Impact ecologlque de l'explOltatIon
forestIere en Mnque Centrale?

2 SI vous avez repondu "non" ala premIere questIon, queUes quantItes et types
d'mformatIon seralent necessmres pour creer de bonnes pohtlques de gestlOn des
ressources forrestleres?

3 Pour les domames dans lesqueUes nous n,avons pas assez d'mformatlOn pour developper
de bonnes pohtIques, comblen de temps et d'argent seralent necessarres pour qu'assez
d'mformatlon SOlt dlspombIe?

4 Comment seralent changees les polItIques de l'explOltatlon forestlere de gestIon des
ressources forestleres SI nous aVlOns assez d'mformatIon sur I'lmpact ecologlque de
l'explOltatIOn forestIere en Mnque Centrale?
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11 eXlste plusleurs pohnques qUI tentent de reduue l'lmpact ecologIque de l'explOltatlOn
foresnere Cependant, pour que ces pohtlques sOlent efficaces, certams cnteres dOlvent etre
satIsfaIts Ces cnteres comprennent une mformatlOn suffisante, un sounen pubhc, et une
reussite des pohnques et des marches Les defmltIons de ces cnreres sont rndus ala fin de ce
questIOnnaIre

I
I
I

PartIell. PobtIque de l'explOitatIon forestIere

I
I
I

1 En vous appuyant sur Ie tableau ci-dessous, aquel mveau les cnteres pour les pohnques cltee
sont-ds mIS en oeuvre? (Les cnteres sont cites honzontalement en haut du tableau, les
pohtIques. sont sur Ie cote gauche)

• 51 vous pensez que la pohtIque menee a attemt un bon mveau d'efficaclte du pornt de vue du
cntere decnt, ecnvez 1 51 vous pensez que la pohnque menee a attemt un mveau
d'efficaclte moyen du pomt de vue du cntere decnt, ecnvez 2 51 vous pensez que la
pohtIque menee n'a pas atternt un bon mveau d'efficaclte du pornt de vue du cntere decnt,
ecnvez3

Par exemple, Sl vous pensez qu'd y a assez de capaclte admInistrative pour soutenu la recherche
sClennfique sur les effets de l'explOltatlon forestlere en Afnque Centrale, ecnvez "I" sous
"capaclte admInlstranve" en face de "augmentatIOn de la recherche sClentlfique" 51 vous pensez
qu'd y a un peu, maIS pas assez de capaclte admImstranve, ecnvez "2" et Sl vous pensez qu'd n'y
a VfaIment pas assez de sounen pour l'augmentatlOn de la recherche SClentlfique, ecnvez "3 "
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ffi1dI'cnteres Dour une ImD] ementatIon e DO ltIqUe e lcace
Pol.tlque Information Volonte Capacue Soutlendes Soutlen Absence de

pol.tlque Admzn znvesnsseurs et publIC marches et
des donateurs echecdes

polmques
Augmenterla
recherche
sClentlfique
"Condltlonahte
Verte" de la Banque
Mondlale plus stncte
Bco-Iabels
Augmenter les zones
protegeeS
Implementation
CODjomte
Augmenter duree de
la concession
Augmenter ou
dlffilnuer la zone de
concessIOn
Depots s'appuyant
sur la performance
ReplantatIon
PnvatIsatIon des
forets
Autres
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DEFINITIONS DE BASE

Cnteres
• «InformatIons suffisantes» sIgmfie qu'd y a assez d'mformatlons de bonnes quahtes et

centrahsees pour mettre en place une bonne pohtIque
• «Volonte pohtIque » slgnIfie que Ie gouvemement soutIent la pohtIque
• «CapacIte admInIstratIve» sIgnIfie que l'agence d'Implementatlon et de controle ales

resources (humames, fmancleres, organIsatIOnelles et 10gIstIques) reqUlses pour assurer une
ImplementatIon effectIve de la pohtIque

• « Soutlen des mvestIsseurs/donateurs » sIgnIfie que les mvestIsseurs pnves (Banque
Mondlale et FMI) et les donateurs soutIennent la pohtIque menee

• « Soutlen Pubhc » sIgnIfie que la populatIon generale soutlent la pohtIque menee
• « Absence de marches et echec des pohtIques menees » sIgnIfie que la pohtIque menee

encourage une utIlIsatIon efficace des resources

PobtIques
• « Augmenter la recherche sCIentIfique » sIgnIfie augmenter la quantIte, amehorer la quallte et

centrahser l'mformatIon sCIentIfique sur les effets ecologIques de l'explOItatIOn forestlere
• Des« CondItIonalItes Vertes » plus stnctes de la Banque Mondlale sIgnIfie des regles

ecologIques plus stnctes pour l'emISSIOn de prets de la Banque Mondlale envers les pays
d'Afnque Centrale

• « Eco-Iabel » veut dIre mettre un label sur Ie bOIS exporte d'Afnque Centrale
• "Augmenter les zones protegees" sIgnIfie augmenter les surfaces de terres protegees du

debOIsement et amehorer la selectIOn des zones protegees futures
• "ImplementatIon conJomte" sIgnIfie que les pays developes financeront la conservatIon des

ramforest en echange d'allocatlon d'emISSIOn de carbone
• "AugmentatIon de la duree des concessIOns" slgnIfie augmenter Ie nombre d'annees durant

lesquelles la conceSSIon de debOIsement est allouee (de 25 a50 annees, par exemple)
• "Augmenter/dlmInUer la zone de concessIOn" slgnIfie mandater des conceSSIOns plus ou

moms grandes
• "Depots s'appuyant sur la performance" slgnlfie eXlger des compagnles de debolsement

qu'Ils payent un depot avant de commencer les operatIons de debOIsement Ce depot leur
sermt rembourse apres que les operatIons de debOIsement alent cesse, Sl les regles
ecologlques ont ete SUlVIes

• "ReplantatIon" sIgnlfie eXlger des compagnles de debOIsement ou des gens partlcuhers de
replanter un nombre specIfique d'arbres apres les avorr coupes

• "Pnvatlsatlon" slgnlfie vendre des terrams de foret aux entrepnses d'explOItatlon forestlere
ou aux personnes partIcuheres pour leur permettre de gerer eux-memes la foret
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Madvm Wolfrre, Deanna World Resources Institute

Wtlkte, DaVid ASSOCiates m Forest Research and Development
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