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ropical forests are globally significant reser-
voirs of both carbon and biological diversity.
Yet land conversion for agriculture—coupled

with fires, and high-impact logging and mining—
continue to rapidly destroy, fragment, and degrade
forests across the tropics. Collectively, these

ests across the tropics. Collectively, these activities
contribute more than 15 percent of annual anthropo-
genic emissions of carbon dioxide, the principal
greenhouse gas and drive the marked decline and ex-
tinction of forest species and genetically distinct
populations (Brown et al. 1996, Orians et al. 1995,
Hughes et al. 1997, Laurence et al. 1997). A principal
obstacle to slowing current trends is that markets
generally fail to capture the values of biodiversity,
carbon storage, and the other “ecosystem services”
that tropical forests provide. Because these values are
typically unmonetized and primarily benefit the
broader national and global community, individual
and industrial forest users rarely have sufficient fi-
nancial incentives to protect and more sustainably
use forest resources. (Pearce and Moran 1994, Kishor
and Constantino 1993, Myers 1997).

The Clean Development Mechanism (CDM) of
the recently negotiated Kyoto Protocol creates a sig-
nificant new opportunity to correct this market fail-
ure by motivating payments for the carbon storage
and sequestration values of tropical forests. Through

.KPMKPI�5QNWVKQPU�VQ�%NKOCVG�%JCPIG�CPF
$KQFKXGTUKV[�.QUU�6JTQWIJ�VJG�-[QVQ�2TQVQEQNNU

%NGCP�&GXGNQROGPV�/GEJCPKUO

$ [ 2 G V G T %� ( T W O J Q H H� & C T T G P %� ) Q G V \ G C P F , C T G F ,� * C T F P G T

1EVQDGT ����

T



� .KPMKPI 5QNWVKQPU 7 P K Q P Q H % Q P E G T P G F 5 E K G P V K U V U

the CDM, the ratified Protocol would allow public
and private sector entities from industrialized coun-
tries to receive credit towards their greenhouse gas
(GHG) emissions reduction obligations by investing
in energy and land-use change and forestry (LUCF)
projects that achieve “certified emissions reductions”
in participating developing countries. CDM projects
are also required to assist developing countries in
their efforts to achieve sustainable development (UN
FCCC 1997).

The Protocol leaves many details of the CDM’s
operation to be determined by upcoming climate ne-
gotiations. Among these are the specific types of
LUCF measures that will be approved for crediting.
Prospective measures fall into two broad categories.
The first encompasses site-specific projects and
broader policy measures that directly reduce carbon
emissions. These include

♦ slowing deforestation by protecting natural for-
ests under threat of conversion to agriculture or
pasture

♦ slowing forest degradation by protecting natural
forests from anthropogenic fire and high-impact
logging and mining

♦ substituting biomass energy sources for fossil
fuels

The second category encompasses site-specific
activities and broader policy measures to sequester
carbon in biomass, thus reducing net emissions.1

These include

♦ restoring natural forests by expanding their area
or carbon density in deforested or degraded for-
est areas

♦ expanding the area or carbon density of agrofor-
ests and plantations

Properly designed and implemented, CDM proj-
ects incorporating any of these measures can both
help stem climate change and promote sustainable
development. However, the rapid pace of deforesta-
tion and forest degradation in many tropical countries
and the irreversibility of the loss of forest biodiver-
sity lead us to focus here on the opportunities and
policy options for motivating CDM projects that

achieve these goals through financing the conserva-
tion, restoration, and ecologically sound use of tropi-
cal forests.

Investments through the CDM have considerable
potential to pay the incremental costs of park and
watershed protection, reduced-impact logging, and
restoration of forests on degraded lands. In a recent

pilot project, for example, three US energy compa-
nies financed the conversion of a 634,000 hectare
timber concession into an extension of Bolivia’s Noel
Kempff Mercado National Park (USIJI 1997), lo-
cated in a region of globally outstanding biological
distinctiveness (Dinerstein et al. 1995). Their invest-
ment of US $7 million helped buy out the conces-
sionaire, establish a park endowment, and support
ecotourism and other economic development initia-
tives with local communities. It also supports moni-
toring and verification of the projected 15 million
tons of carbon (Mt C) that the project, if successful,
will accrue over its 30-year duration.

Between 2000–2010, a dedicated effort could
prospectively slow deforestation and promote forest
restoration on 47 million hectares (ha) in the tropics,
an area nine times the size of Costa Rica. This would
reduce and offset emissions of ~1,500–4,500 Mt C
(Trexler and Haugen 1994), a substantial fraction of
the 4,000–6,000 Mt C deviation from business as
usual that industrialized countries committed, under
the Kyoto Protocol, to achieve by 2008–2012 (Bolin
1998). However, the actual scale of forest-based
CDM projects is likely to be well below this poten-
tial, in part because of the availability of many com-
petitively priced measures to reduce fossil-fuel emis-
sions (Interlaboratory Working Group 1997; Union
of Concerned Scientists and Tellus Institute 1998).
But carbon-offset investments in tropical forests on a
considerably more modest scale could still provide
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substantial conservation and sustainable development
cobenefits. At $10–20/ton C, CDM investments for
only 20 percent of potential forest conservation and
restoration measures in the tropics would be compa-
rable to the ~$500 million per year currently pro-
vided by grants and loans for tropical forest and
biodiversity conservation through the World Bank,
Global Environment Facility, and major bilateral do-
nor agencies (table 1).2

Unfortunately, the prospects for crediting any
forest-based measures under the CDM are highly un-
certain, as a result of some policymakers’ concerns
about the technical feasibility and the appropriate-
ness of LUCF projects. For example, some countries
interpret the CDM’s mandate to achieve “certified
emissions reductions” as excluding crediting for re-
forestation and other measures to sequester carbon  in
biomass. Some Brazilian officials have also opposed
crediting for projects to slow deforestation out of
concern that external pressure to take on such proj-
ects might infringe on national sovereignty    over
decisions affecting the use of forested lands. In re-

sponse, a broad coalition of forest scientists, private
sector firms, and nongovernmental organizations
(NGOs) in both the United States and developing
countries is seeking to ensure that responsible LUCF
projects are included among the policy options avail-
able to the cooperative, international efforts to miti-
gate global climate change (UCS et al. 1998).

We believe that building effective forest-based
projects through the CDM—projects that both reduce
or offset carbon emissions and promote environ-
mentally sustainable development—will require the
following:

♦ a set of technically sound, internationally-
sanctioned guidelines for securing carbon emis-
sions reductions through forest-based CDM
projects

♦ mechanisms to encourage the voluntary partici-
pation of developing countries in CDM projects

♦ policy incentives that encourage private-sector
investments in projects that provide significant
forest and biodiversity cobenefits

5GEWTKPI�%CTDQP�'OKUUKQPU�4GFWEVKQPU
6JTQWIJ�(QTGUV�$CUGF�%&/�2TQLGEVU

Several analyses indicate that site-specific changes in
forest carbon stocks and flows can be measured accu-
rately and reliably (Hamburg et al. 1997, Winrock
International 1995, IGBP Terrestrial Carbon Working
Group 1998). Further, such measurements can be
made with a level of effort comparable to measuring
carbon savings in many energy-sector projects
(Trexler and Associates 1998).

In order for LUCF and energy sector projects to
receive credits for reducing GHG emissions, both
must demonstrate “additionality,” that is, they must
demonstrate that their credited emissions reductions
would not have occurred in the project’s absence.
They must also account for and reduce carbon “leak-
age,” the potential displacement of emissions from
the project site to another area. This can be a par-
ticular challenge for LUCF projects designed to slow
deforestation: site-specific activities to protect forests
that fail to address the fundamental social,       eco-
nomic, and policy drivers of land-use change run the
risk of simply redirecting forest loss elsewhere.
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For LUCF projects, these challenges can be sub-
stantially met by developing sound standardized
guidelines for determining three key project parame-
ters (Brown et al. 1997):

♦ baseline—the land-use changes and carbon
fluxes likely to take place in the project’s ab-
sence

♦ duration—the time period over which project
activities must be sustained in order to accrue
carbon credits

♦ boundaries—the spatial scale over which a proj-
ect might influence land-use changes and carbon
fluxes

The ability to accurately measure forest carbon
baselines and boundaries would be substantially en-
hanced by helping developing countries strengthen
their capacity to monitor national and regional
changes in forest cover. A comprehensive program
for monitoring land use—using remote sensing,
ground measures, and models—would also help these
countries assess the conservation status of threatened
forests and meet their GHG reporting obligations un-
der the Framework Convention on Climate Change
(FCCC). Such a monitoring program could be estab-
lished by integrating the programs of several current

international LUCF research initiatives, with added
costs financed through multilateral institutions such
as the Global Environment Facility (Skole et al.
1997, UN FCCC 1992).

A forthcoming report on land-use change and
forests by the Intergovernmental Panel on Climate
Change is expected to set the standards for evaluating
the technical feasibility of forest-based carbon offset
measures.3 These standards should require precision
and accuracy comparable to those for energy-sector
projects (MacDicken 1997), without creating pro-
hibitively high transaction costs for investors. One

way to reduce transaction costs is, initially, to assess
and credit only carbon accumulation in plant bio-
mass. Thus measurements of soil carbon would not
be required, since doing so, while technically feasi-
ble, can be prohibitively costly. As soil carbon in-
creases with increasing aboveground biomass, un-
measured changes would simply be an uncredited
environmental dividend of a project (Trexler and As-
sociates 1998; Lugo and Brown 1992; S. Brown, per-
sonal communication).

Standard protocols for verifying project credits
and an internationally accepted accreditor of verifiers
will also be needed. A useful verification protocol
has already been independently developed by one
private firm (SGS Forestry 1997). For LUCF proj-
ects, potential accreditors include the Secretariat of
the FCCC and the Forest Stewardship Council. The
latter is an independent accreditor of organizations
that certify timber products from well-managed
forests.

'PEQWTCIKPI�&GXGNQRKPI�%QWPVT[
2CTVKEKRCVKQP

In the Kyoto Protocol negotiations, developing
countries rightly insisted that industrialized countries
make the first commitments to reduce their GHG
emissions. However, all countries will ultimately
need to take on emission limitations in order to miti-
gate serious climate change (Bolin 1998, Austin et al.
1998). The CDM offers an opportunity for develop-
ing countries to meaningfully participate in emissions
reductions while gaining a new source of financing
and technology to support their domestic goals of en-
vironmentally sustainable development. Developing
countries may also negotiate a share of project car-
bon credits, and either use them toward their own
future binding emissions limits or sell them in order
to finance other domestic conservation and develop-
ment objectives. Bolivia, for example, has negotiated
a 49 percent share of the total offset credits from the
Noel Kempff Mercado pilot carbon offset project,
with the rest going to the investing companies.4

Many developing countries, however, may be
reluctant to endorse the CDM—and forest-based car-
bon offsets in particular—if they perceive that in-
dustrialized countries will pressure them to partici-
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pate in specific CDM projects or that CDM project
financing will simply substitute for current bilateral
and multilateral development assistance (Zollinger
and Dower 1996, Ruck and Bals 1998). Industrialized
countries should take several steps to address these
concerns. First, they should reaffirm the voluntary
basis of developing country participation, such that
national sovereignty over the selection of prospective
CDM investments will be fully respected. They
should also help ensure that the CDM’s supervisory
executive board has equitable North-South represen-
tation. And, perhaps most importantly, industrialized
countries should confirm that CDM project financial
flows will be in addition to committed levels of de-
velopment assistance.

4GCNK\KPI�VJG�$KQFKXGTUKV[�CPF�1VJGT
%QDGPGHKVU�QH�(QTGUV�$CUGF�%&/
+PXGUVOGPVU

LUCF projects that are designed to reduce or offset
emissions of greenhouse gases have considerable
potential to make either negative or positive contri-
butions to biodiversity conservation and other objec-
tives of environmentally sustainable development. At
the negative end, measures potentially supportable
through the CDM include draining wetlands and
planting permanent monocultures of exotic species in
sites where natural or assisted restoration of indige-
nous forests is feasible.

One method of minimizing the risk of negative
environmental impacts is to ensure that the independ-
ent third party project review couples verification of
carbon credits with certification of environmentally
and socially sound practices. For example, the Forest
Stewardship Council’s certification guidelines for
timber production forests (FSC 1996) could be use-
fully broadened to include the broader range of
LUCF measures available to offset carbon emissions.
One important challenge will be to identify where
CDM project investments should support efforts to
promote management for long-term timber produc-
tion. This could be done by financing, for example,
the incremental costs of measures to reduce damage
to unharvested trees, lengthen rotation cycles and
limit harvest volumes.

Such measures can result in substantial emissions
reductions over most current tropical logging prac-
tices, but care will need to be taken to ensure that
poor practices are not unintentionally rewarded by
paying for improvements over a low baseline (Brown
1998). Moreover, efforts to manage tropical forests
for sustained timber production may often provide
fewer carbon and biodiversity benefits than alterna-
tive measures. For example, CDM investments to
protect logged forests from both future harvests and
land conversion could conserve more carbon on-site
and yield greater biodiversity cobenefits than sus-
tained-yield harvesting, provided that timber harvests
are not simply displaced to another site (Frumhoff
and Losos 1998, Rice et al. in press).5

Projects that successfully conserve standing for-
ests can yield substantially higher near-term carbon
credits than many alternative LUCF measures, lead-
ing some observers to suggest that they will be highly
attractive to investors (Brown et al. 1997). If so, pro-
spective CDM investors would be fortuitously at-
tracted to LUCF projects with considerable potential

to provide biodiversity as well as climate benefits.
But the attractive prospect of gaining higher near-
term carbon credits through investments in forest
conservation projects could be offset by a number of
factors. Among these are potentially higher project
transaction costs (e.g., for monitoring necessary to
ensure against potential leakage), higher risks of
project failure (due to the difficult social and political
dynamics common in regions experiencing rapid de-
forestation), and lower potential for direct financial
returns than alternative measures (see box 1 and table
2). Indeed, there is considerable potential for invest-
ments in other LUCF measures, such as short-
rotation monoculture plantations, that can produce
offsets at a net profit to investors (Trexler and
Haugen 1994, table 2).
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BOX 1

9JCV�6[RGU�QH�(QTGUV�DCUGF�%&/�2TQLGEVU�9KNN�$G�/QUV�#VVTCEVKXG�VQ�+PXGUVQTU!

%&/ RTQLGEVU VJCV UGGM VQ TGFWEG ECTDQP GOKUUKQPU D[ UNQYKPI FGHQTGUVCVKQP CPF HQTGUV FGITCFCVKQP EQWNF

RTQFWEG UWDUVCPVKCN DKQFKXGTUKV[ CPF QVJGT UWUVCKPCDNG FGXGNQROGPV EQDGPGHKVU CU YGNN� /QTGQXGT� $TQYP GV

CN� 
����� CPF 5VCXKPU 
����� JCXG UWIIGUVGF VJCV RTQLGEVU FGUKIPGF VQ EQPUGTXG PCVWTCN HQTGUVU CTG QHVGP

JKIJN[ EQUV�GHHGEVKXG ECTDQP�QHHUGV KPXGUVOGPVU CPF� KP RCTVKEWNCT� CTG OQTG EQUV�GHHGEVKXG VJCP KPXGUVOGPVU KP

KPFWUVTKCN RNCPVCVKQPU� 5JQWNF VJKU IGPGTCNN[ DG VJG ECUG� RQNKE[ KPEGPVKXGU VQ OQVKXCVG KPXGUVOGPVU KP RTQLGEVU

CKOGF CV UNQYKPI FGHQTGUVCVKQP CPF HQTGUV FGITCFCVKQP OKIJV DG WPPGEGUUCT[� *QYGXGT� C EQPUKFGTCVKQP QH KP�

XGUVQT KPEGPVKXGU UWIIGUVU VJCV VJGKT CVVTCEVKQP VQ VJGUG RQVGPVKCNN[ JKIJ EQDGPGHKV RTQLGEVU OC[ QHVGP DG VGO�

RGTGF D[ QVJGT HCEVQTU�

5WRRQUG VJCV CNN RQVGPVKCN V[RGU QH NCPF�WUG EJCPIG CPF HQTGUVT[ 
.7%(� RTQLGEVU CTG KPENWFGF HQT ETGFKVKPI

WPFGT VJG %&/� UWDLGEV VQ XGTKHKECVKQP CPF EGTVKHKECVKQP QH ECTDQP ETGFKVU CPF GPXKTQPOGPVCN CPF UQEKCN

UQWPFPGUU� 5WRRQUG HWTVJGT VJCV TKUMU CPF VTCPUCEVKQP EQUVU CTG TQWIJN[ GSWKXCNGPV CETQUU FKHHGTGPV RTQLGEV

V[RGU CPF VJCV ECTDQP ETGFKVU CTG CYCTFGF CU VJG[ CEETWG�� 7PFGT VJGUG EQPFKVKQPU� VJG KPVGTGUV QH RTQURGEVKXG

KPXGUVQTU KP FKHHGTGPV V[RGU QH %&/ RTQLGEVU KU NKMGN[ VQ DG CHHGEVGF D[ VYQ MG[ HCEVQTU� JQY SWKEMN[ VJG[ PGGF

VQ QHHUGV VJGKT GOKUUKQPU NKCDKNKVKGU CPF VJG RTQURGEVKXG EQUVU QT RTQHKVU CUUQEKCVGF YKVJ FKHHGTGPV RTQLGEV V[RGU�

+PXGUVQTU YKVJ UWDUVCPVKCN PGCT�VGTO ECTDQP NKCDKNKVKGU CTG NKMGN[ VQ KPXGUV KP RTQLGEVU� UWEJ CU HQTGUV EQPUGTXC�

VKQP� VJCV RTQXKFG ECTDQP ETGFKVU SWKEMN[ DWV CV C PGV EQUV� $[ EQPVTCUV� VJQUG YKVJ TGNCVKXGN[ OQFGUV PGCT�VGTO

NKCDKNKVKGU CTG NKMGN[ VQ KPXGUV KP RTQLGEVU� UWEJ CU OCPCIGF RNCPVCVKQPU� VJCV RTQXKFG ECTDQP ETGFKVU TGNCVKXGN[

UNQYN[� DWV CV C PGV RTQHKV�

%QPUKFGT HKTUV VJG KPXGUVQT YJQUG ECTDQP�GOKUUKQPU NKCDKNKV[ KU� CV NGCUV KPKVKCNN[� TGNCVKXGN[ OQFGUV� QT YJQ ECP

CHHQTF VQ CEETWG ETGFKVU QXGT C RGTKQF QH UGXGTCN [GCTU� +PXGUVQTU KP VJKU ECVGIQT[ KPENWFG VJQUG VJCV CTG EWT�

TGPVN[ KORNGOGPVKPI RNCPU VQ QHHUGV HWVWTG ECTDQP GOKUUKQPU KP CFXCPEG QH CPVKEKRCVGF FGCFNKPGU HQT ECTDQP�

GOKUUKQP TGFWEVKQP� 
6JG VQVCN UK\G QH VJKU KPXGUVQT RQQN YKNN CNUQ FGRGPF QP JQY SWKEMN[ VJG 2TQVQEQN KU TCVK�

HKGF CPF GPVGTU KPVQ HQTEGLVJG OQTG SWKEMN[� VJG NQPIGT VJCV KPXGUVQTU JCXG WPVKN VJG ����K���� RGTKQF D[

YJKEJ GOKUUKQPU TGFWEVKQPU OWUV DG CEJKGXGF�� 6JKU V[RG QH KPXGUVQT JCU VJG QRVKQP VQ EJQQUG VJG RTQLGEVLQT

RQTVHQNKQ QH RTQLGEVULVJCV YKNN PQV QPN[ [KGNF ECTDQP ETGFKVU DWV RTQXKFG C RQUKVKXG HKPCPEKCN TGVWTP��

(TQO C UVTKEVN[ HKPCPEKCN RGTURGEVKXG� DQVJ OCPCIGF RNCPVCVKQPU CPF CITQHQTGUVU KP FGXGNQRKPI EQWPVTKGU ECP

DG CVVTCEVKXG KPXGUVOGPVU� 2TQRGTN[ RNCPPGF CPF KORNGOGPVGF� VJG[ QHVGP ECP OQTG VJCP QHHUGV VJG EQUVU QH

NCPF CESWKUKVKQP� VTGG RNCPVKPI� CPF OCPCIGOGPV� CU YGNN CU RTQFWEG RQUKVKXG TGXGPWGU 
G�I� -CPQYUMK GV CN�

����� VCDNG ��� +PFGGF� HKPCPEKCN CVVTCEVKXGPGUU OC[ DG QPG HCEVQT HWGNKPI VJG TCRKF ITQYVJ QH RNCPVCVKQPU KP

OCP[ FGXGNQRKPI EQWPVTKGU� $GVYGGP ���� CPF ����� VJG CTGC FGFKECVGF VQ RNCPVCVKQPU KP .CVKP #OGTKEC� #H�

TKEC� CPF #UKC OQTG VJCP FQWDNGF� HTQO �� VQ QXGT �� OKNNKQP JGEVCTGU� &WTKPI VJG UCOG RGTKQF� OQTG VJCP

��� OKNNKQP JGEVCTGU QH PCVWTCN HQTGUVU YGTG EQPXGTVGF VQ CITKEWNVWTCN NCPF 
KPENWFKPI� KP UQOG ECUGU� RNCPVC�

VKQPU� CPF RCUVWTG 
(#1 ������

+P EQPVTCUV� OGCUWTGU VQ EQPUGTXG PCVWTCN HQTGUVU KP FGXGNQRKPI EQWPVTKGU CTG TCTGN[ RTQHKVCDNG� FGURKVG UWDUVCP�

VKCN GHHQTVU D[ FQPQT CIGPEKGU CPF EQPUGTXCVKQP QTICPK\CVKQPU VQ FGXGNQR PQPFGUVTWEVKXG TGXGPWG�IGPGTCVKPI

CEVKXKVKGU UWEJ CU GEQVQWTKUO CPF VJG JCTXGUV QH PQPVKODGT HQTGUV RTQFWEVU 
-TCOGT CPF 5JCTOC ����� $%0

������ %QPUGTXCVKQP OGCUWTGU YKNN VJGTGHQTG VGPF VQ DG TGNCVKXGN[ WPCVVTCEVKXG KPXGUVOGPVU YKVJ TGURGEV VQ GZ�

RGEVGF HKPCPEKCN TGVWTPU 
VCDNG ��� 6JKU KU CNUQ VTWG QH OGCUWTGU VQ RTQVGEV ECTDQP UVQTGU D[ TGFWEKPI VJG FG�

UVTWEVKXG KORCEV QH NQIIKPI KP VTQRKECN RTQFWEVKQP HQTGUVU� $QUEQNQ GV CN� 
������ HQT GZCORNG� GUVKOCVG VJCV
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FCOCIG VQ WPJCTXGUVGF VTGGU CV C RTQLGEV UKVG KP 5CDCJ� /CNC[UKC� ECP DG TGFWEGF HTQO �� VQ �� RGTEGPV CV C

EQUV QH �����JC CPF �� VQP %� 9JKNG VJKU OC[ DG HKPCPEKCNN[ OQTG CVVTCEVKXG VJCP OCP[ GPGTI[�UGEVQT

OGCUWTGU VQ TGFWEG ECTDQP GOKUUKQPU KP KPFWUVTKCNK\GF EQWPVTKGU� KV FQGU PQV UVCEM WR YGNN CICKPUV RTQHKVCDNG

RNCPVCVKQPU 
VCDNG ���

/CPCIGF RNCPVCVKQPU JCXG UQOG CRRCTGPV FTCYDCEMU CU %&/ ECTDQP QHHUGV KPXGUVOGPVU� JQYGXGT� 6JG VQVCN

COQWPV QH ECTDQP VJCV CEEWOWNCVGU RGT JGEVCTG KP RNCPVCVKQP DKQOCUU KU V[RKECNN[ HCT NGUU VJCP VJCV KP VJG

DKQOCUU QH PCVWTCN HQTGUVU 
5EJTQGFGT ����� 2WV\ CPF 2KPCTF ������ /QTGQXGT� KV OC[ RTQXG FKHHKEWNV VQ CEEW�

TCVGN[ VTCEM CPF ETGFKV CP[ CFFKVKQPCN ECTDQP DGPGHKVU VJCV OKIJV DG ICKPGF QHH UKVG VJTQWIJ JCTXGUVGF YQQF QT

ECTFDQCTF CPF RCRGT RTQFWEVU 
G�I�� $NWO GV CN� ����� /KMCNGU CPF 5MQI ����� /CTNCPF GV CN� ������ *QY�

GXGT� EQPEGTPU QXGT VJG RGT�JGEVCTG ECTDQP UGSWGUVTCVKQP RQVGPVKCN QH RNCPVCVKQPU UJQWNF QHVGP DG OKVKICVGF D[

VJG HCEV VJCV KH VJG KPXGUVQT JCU EJQUGP RTQRGTN[� C RTQHKVCDNG TGVWTP UJQWNF DG GZRGEVGF HTQO GCEJ KPXGUVOGPV�

OCMKPI VJG EQUV QH ECTDQP UGSWGUVTCVKQP PGICVKXG� +H NCPF CXCKNCDKNKV[ KU PQV C NKOKVKPI HCEVQT� KPXGUVQTU UJQWNF

DG CDNG VQ KPETGCUG VJG PWODGT QT UK\G QH RTQHKVCDNG KPXGUVOGPVU WPVKN VJGKT ECTDQP�TGFWEVKQP IQCNU CTG OGV�

6JG 6Q[QVC /QVQT %QTRQTCVKQP� HQT GZCORNG� JCU TGEGPVN[ CPPQWPEGF VJCV KV YKNN GUVCDNKUJ WR VQ ����� JGE�

VCTGU QH GWECN[RVWU RNCPVCVKQPU KP #WUVTCNKC CU C ECTDQP QHHUGV� 6JGUG RNCPVCVKQPU CTG RTQLGEVGF VQ IGPGTCVG

OQTG VJCP ���� OKNNKQP RGT [GCT D[ RTQFWEKPI YQQFEJKRU HQT RCRGT OCPWHCEVWTKPI�

6JG OQUV KORQTVCPV EQPUVTCKPV QP VJG TGNCVKXG CVVTCEVKXGPGUU QH RNCPVCVKQPU VQ RTQURGEVKXG %&/ KPXGUVQTU KU

VJCV VJG ECTDQP ETGFKVU HQT RNCPVCVKQP RTQLGEVU YKNN QHVGP DG FGNC[GF TGNCVKXG VQ OQUV QVJGT .7%( CPF GPGTI[�

UGEVQT OGCUWTGU� 2NCPVCVKQPU EQPVCKP PGINKIKDNG COQWPVU QH DKQOCUU CV VJG QWVUGV� CPF CEEWOWNCVG ECTDQP

TGNCVKXGN[ UNQYN[ QXGT VJG EQWTUG QH C JCTXGUV TQVCVKQP 
5EJTQGFGT ������ 6JKU EQPUVTCKPV KU NKMGN[ VQ OCMG

RNCPVCVKQPU TGNCVKXGN[ WPCVVTCEVKXG QRVKQPU VQ KPXGUVQTU VJCV PGGF KOOGFKCVG ECTDQP ETGFKV VQ QHHUGV NCTIG XQN�

WOGU QH GOKUUKQPU KP VJG UJQTV TWP� +PXGUVQTU KP VJKU ECVGIQT[ CTG NKMGN[ VQ KPENWFG RQYGT WVKNKVKGU VJCV HKPF KV

EQUVN[ VQ SWKEMN[ OQFKH[ GZKUVKPI RQYGT�IGPGTCVKPI VGEJPQNQIKGU� CPF VJGTGHQTG YKNN UGGM VQ DW[ VKOG HQT VJG

VWTPQXGT QH ECRKVCN UVQEM� 
4CRKF EJCPIG KP GPGTI[ VGEJPQNQI[� UWEJ CU EQPXGTUKQP QH WVKNKVKGU HTQO EQCN VQ

PCVWTCN ICU HWGNU� ECP GPVCKN UWDUVCPVKCN EQUVU FWG VQ KPXGUVOGPVU KP GZKUVKPI KPHTCUVTWEVWTG��

6JGUG KPXGUVQTU OC[ DG SWKVG YKNNKPI VQ HQTGIQ RQVGPVKCN RTQHKVU KP TGVWTP HQT PGCT�VGTO ECTDQP ETGFKVU� UGGMKPI

%&/ OGCUWTGU VJCV GPCDNG VJGO VQ FQ UQ CV C NQYGT EQUV VJCP VJTQWIJ FQOGUVKE OGCUWTGU QT GOKUUKQPU VTCF�

KPI� 2TQLGEVU VJCV UWEEGUUHWNN[ RTQVGEV HQTGUVU WPFGT KOOKPGPV VJTGCV UJQWNF QHVGP HKV VJKU DKNN� CU VJG[ ECP TG�

FWEG GOKUUKQPU OQTG SWKEMN[ VJCP RNCPVCVKQPU CPF OCP[ QVJGT RTQURGEVKXG %&/ KPXGUVOGPVU 
6TGZNGT CPF

#UUQEKCVGU ������

+V KU KORQUUKDNG VQ CEEWTCVGN[ RTGFKEV YJCV RTQRQTVKQP QH RTQURGEVKXG %&/ KPXGUVQTU YKNN PGGF VQ SWKEMN[ QHH�

UGV ECTDQP NKCDKNKVKGU CPF YJCV RTQRQTVKQP YKNN DG CDNG VQ CXCKN VJGOUGNXGU QH OQTG RTQHKVCDNG CNVGTPCVKXGU�

*QYGXGT� GXGP KPXGUVQTU YKVJ C PGGF VQ QHHUGV GOKUUKQPU SWKEMN[ OC[ UJ[ CYC[ HTQO RTQLGEVU FGUKIPGF VQ

UNQY HQTGUV NQUU CPF FGITCFCVKQP KP TGIKQPU QH TGNCVKXGN[ JKIJ TKUM QH RTQLGEV HCKNWTG CPF NKOKVGF KPUVKVWVKQPCN

ECRCEKV[� 7PHQTVWPCVGN[� VJG PGGF HQT UQWPF KPXGUVOGPVU KP EQPUGTXCVKQP CPF UWUVCKPCDNG FGXGNQROGPV CTG QH�

VGP ITGCVGUV KP VJGUG TGIKQPU� OCP[ QH YJKEJ EQPVCKP JKIJN[ VJTGCVGPGF HQTGUVU YKVJ INQDCNN[ CPF TGIKQPCNN[

UKIPKHKECPV DKQNQIKECN XCNWG 
1NUQP CPF &KPGTUVGKP ������ 9GNN�EQPUVTWEVGF RQNKE[ KPEGPVKXGU OC[ VJWU DG

PGEGUUCT[ VQ GPEQWTCIG UQWPF %&/ KPXGUVOGPVU KP EQPUGTXKPI CPF TGUVQTKPI HQTGUVU KP JKIJ�TKUM� JKIJ EQ�

DGPGHKV UKVGU 
UGG OCKP VGZV CPF DQZ ���
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Intensively managed plantations can help stabilize
soils and provide a source for biomass fuels and other
wood products. If developed on the basis of   envi-
ronmentally sound guidelines, they may be an effec-
tive part of the mix of LUCF carbon-offsetmeasures.
But there is little evidence that industrial plantations
provide significant habitat for native species or sub-
stantially reduce pressure on natural forests (Johns
1997).   Therefore, key policy incentives may be
needed to motivate investments through the CDM in
projects that do provide significant forest and biodi-
versity cobenefits. Potential strategies include

♦ Reducing investor risk. Risks of losses due to
individual project failure might be reduced for
investors through the creation of share-based
carbon offset “mutual funds”, diversified portfo-
lios of LUCF and energy-sector CDM projects.
These could eliminate the risk exposure of rely-
ing on the success of a single project (Brown et
al. 1997). Investor purchases of carbon-offset
credits can be further supplemented by an insur-
ance mechanism to replace credits lost due to
project failure, an initiative Costa Rica has de-
veloped on a national scale (Global Environ-
mental Change Report 1997). For forest conser-
vation projects, the risk of individual project
failure could be further lessened by locating
projects in sites that are a few years removed
from current deforestation fronts, and by com-
bining site-specific activities with measures to
strengthen national or regional land-use policies
(Fearnside 1997).

♦ Reducing investor costs through cofinancing
high cobenefit, high risk projects. The Global
Environment Facility and other donors could
help finance the basic infrastructure necessary
for countries to attract projects in regions of high
conservation value, for example, through
strengthening national capacity to monitor
changes in forest cover. Local governments and
conservation NGOs might also be willing to lev-
erage CDM investments that pay the incremental
costs of protecting or restoring watersheds and
other valued ecosystem services. For instance,
the $5 million cost of restoring the 4830 hectare
watershed for the city of Ilheus in Brazil’s bio-

logically rich Coastal Atlantic Forest could be
divided among the municipality, concerned
NGOs, and a private investor seeking carbon off-
set credits (box 2).

♦ Strengthening linkages between the Climate and
Biodiversity Conventions. Since their common
emergence in the 1992 Earth Summit, the FCCC
and the Convention on Biological Diversity have
developed along largely separate tracks and with-
out reference to one another. However, recent
meetings of both Conventions produced decisions
aimed at encouraging improved coordination with
the other.8 For the FCCC, the outcomes of this
process should include commitments to avoid
climate mitigation activities that reduce biodiver-
sity and to facilitate financing and crediting for
CDM projects that meet objectives of both Con-
ventions. These objectives would be furthered by
the creation of a body, modeled on the IPCC, to
provide sound scientific guidance to the policies
of the Biodiversity Convention.

As a means of mitigating global climate change,
forest-based carbon offsets through the CDM can
only modestly complement a primary emphasis on
reducing fossil-fuel emissions. Properly designed and
implemented, however, that complement can also
serve as a powerful tool for helping developing
countries finance ecologically and socially sustain-
able alternatives to destructive forest land-use prac-
tices. If designed on the basis of sound technical
guidelines, supported by strong national and regional
land-use policies, and pursued on the basis of mutual
benefit and voluntary cooperation between industri-
alized and developing countries, CDM projects can
contribute substantially to the conservation and
restoration of tropical forests and their biological
diversity.

/CP[�%&/�KPXGUVQTU�OC[�DG

OQTG�CVVTCEVGF�VQ�KPFWUVTKCN

RNCPVCVKQPU�VJCP�VQ�HQTGUV

EQPUGTXCVKQP�RTQLGEVU�
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BOX 2

.GXGTCIKPI�+PXGUVOGPVU�KP�%&/�2TQLGEVU�YKVJ�5WDUVCPVKCN�%QDGPGHKVU

/CP[ HQTGUV EQPUGTXCVKQP RTQLGEVU RTQVGEV DKQNQIKECN FKXGTUKV[� UQKN TGUQWTEGU� YCVGTUJGF KPVGITKV[� 6JG[ ECP

CNUQ RTQXKFG UQWTEGU QH NQECN KPEQOG� HQT GZCORNG� YJGP HQTGUVU CTG OCPCIGF HQT PQPVKODGT HQTGUV RTQFWEVU

QT VQWTKUO� 6JG HQNNQYKPI GZCORNG FGOQPUVTCVGU JQY GPXKTQPOGPVCN CPF UWUVCKPCDNG FGXGNQROGPV EQDGPG�

HKVU ECP DG WUGF VQ NGXGTCIG HKPCPEKPI HQT %&/ HQTGUV EQPUGTXCVKQP RTQLGEVU�

$TC\KNNU #VNCPVKE (QTGUV KU QPG QH VJG OQUV GPFCPIGTGF CPF DKQNQIKECNN[ KORQTVCPV GEQU[UVGOU QP VJG RNCPGV


1NUQP CPF &KPGTUVGKP ������ 6JG HQTGUV KP VJKU TGIKQP KU WPFGT KPVGPUG RTGUUWTG HQT EQPXGTUKQP VQ CITKEWNVWTG

CPF RCUVWTG� 6JG NQECN RQRWNCVKQP KU UWHHGTKPI HTQO VJG UVTGUU QH HCKNKPI EQEQC OCTMGVULVJG DCEMDQPG QH VJG

TGIKQPCN GEQPQO[� 1P VJG UWTHCEG� VJG CTGC GZJKDKVU VJG V[RKECN HQTEGU VJCV RTQOQVG FGHQTGUVCVKQP� %NQUGT GZ�

COKPCVKQP TGXGCNU VJCV KV KU KFGCN HQT CRRN[KPI EQPUGTXCVKQP OGCUWTGU VJCV RTQXKFG OWNVKRNG GPXKTQPOGPVCN CPF

UQEKGVCN DGPGHKVU�

6JG EKV[ QH +NJGWU� YKVJ C RQRWNCVKQP QH ������� KU NQECVGF KP VJG JGCTV QH VJKU TGIKQP� +V TGNKGU QP RTQRGT YC�

VGTUJGF OCPCIGOGPV VQ RTQVGEV KVU FTKPMKPI YCVGT CPF HKUJGT[ HTQO EQPVCOKPCVKQP D[ CITKEWNVWTCN RGUVKEKFGU�

4GUVQTKPI HQTGUV EQXGT VQ ����� JGEVCTGU YQWNF DQVJ RTQVGEV VJKU YCVGTUJGF CPF RTQXKFG ETKVKECN JCDKVCV HQT VJG

GPFGOKE IQNFGP�JGCFGF NKQP VCOCTKP 
.GQPVQRKVJGEWU EJT[UQOGNCU�� C JKIJN[ GPFCPIGTGF RTKOCVG� /QTGQXGT�

VJG EQUV QH TGHQTGUVCVKQPLCRRTQZKOCVGN[ 75�� OKNNKQP FQNNCTULKU HCT NGUU VJCP VJG VGPU QH OKNNKQPU QH FQNNCTU

KP YCVGT�VTGCVOGPV OGCUWTGU VJCV OC[ DG TGSWKTGF KP VJG CDUGPEG QH KORTQXGF YCVGTUJGF RTQVGEVKQP 
*CTF�

PGT� ������ *QYGXGT� GXGP YKVJ ENGCT GPXKTQPOGPVCN CPF UQEKGVCN DGPGHKVU CPF TGNCVKXGN[ OQFGUV EQUVU� VJG

RTQRGT HKPCPEKPI CPF QTICPK\CVKQP VQ TGHQTGUV CPF RTQVGEV VJKU YCVGTUJGF KU NCEMKPI�

6JKU KU CP KFGCN QRRQTVWPKV[ HQT C HQTGUV�DCUGF %&/ RTQLGEV� 9KVJ VJG RCTVKEKRCVKQP QH VJTGG UVCMGJQNFGT

ITQWRULVJG OWPKEKRCNKV[ QH +NJGWU� KPXQNXGF EQPUGTXCVKQP ITQWRU� CPF VJG KPXGUVQT UGGMKPI C ECTDQP QHHUGVL

VJG HKPCPEKCN DWTFGP YQWNF DG GCUGF� C 75�� OKNNKQP RTQLGEV EQWNF DG FKXKFGF COQPI VJTGG GPVKVKGU� +P FQKPI

UQ� C JGCNVJ[ YCVGT UWRRN[ YQWNF DG OCKPVCKPGF� ETKVKECN JCDKVCV HQT DKQFKXGTUKV[ RTQVGEVGF� CPF CVOQURJGTKE

ECTDQP UGSWGUVGTGF�

&KUVKPIWKUJKPI UKOKNCT QRRQTVWPKVKGU TGSWKTGU VYQ V[RGU QH CPCN[UGU� (KTUV� UQEKCN DGPGHKV�EQUV CPCN[UGU ECP

OQPGVK\G VJG EQDGPGHKVU VQ NQECN UQEKGV[ QH HQTGUV EQPUGTXCVKQP CPF TGUVQTCVKQP RTQLGEVU� 5GEQPF� CUUGUUOGPVU

QH DKQFKXGTUKV[ KORCEV�RTKQTKV[ QH EQPUGTXCVKQP RTQLGEVU ECP IWKFG KPVGTPCVKQPCN FQPQT EQHKPCPEKPI� (WTVJGT

FGXGNQROGPV QH YQTM KP VJKU CTGC RTQOKUGU VQ TGXGCN C XCTKGV[ QH QRVKQPU HQT HCEKNKVCVKPI EQPUGTXCVKQP RTQ�

ITCOU VJTQWIJ HQTGUV�DCUGF %&/ KPXGUVOGPVU�
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�� .7%( OGCUWTGU YKVJKP CPF DGVYGGP VJGUG ECVGIQTKGU CTG

QHVGP FKHHKEWNV VQ UGRCTCVG KP RTCEVKEG� CPF RTQLGEVU OC[

V[RKECNN[ KPENWFG UGXGTCN QH VJGO� (QT GZCORNG� HQTGUVU

WPFGT KOOKPGPV VJTGCV QH NCPF EQPXGTUKQP CTG QHVGP CN�

TGCF[ UWDUVCPVKCNN[ FGITCFGF D[ NQIIKPI CPF QVJGT JW�

OCP KORCEVU� #P GHHGEVKXG RTQLGEV VQ RTQVGEV UWEJ C HQT�

GUV YQWNF DQVJ TGFWEG GOKUUKQPU FKTGEVN[ CPF RTQOQVG

UGSWGUVTCVKQP CU VJG HQTGUV TGEQXGTU DKQOCUU� 5KOKNCTN[�

C RTQLGEV FGUKIPGF VQ UWDUVKVWVG DKQOCUU HQT HQUUKN HWGNU


TGFWEKPI GOKUUKQPU FKTGEVN[� OC[ QHVGP GPVCKN GZRCPF�

KPI VJG UECNG QH OCPCIGF RNCPVCVKQPU 
UGSWGUVGTKPI ECT�

DQP�� #PF GXGP OQPQEWNVWTGU QH EQOOGTEKCN RNCPVCVKQP

URGEKGU ECP DG WUGF VQ LWOR�UVCTV VJG RTQEGUU QH TGUVQT�

KPI PCVWTCN HQTGUVU 
G�I�� 2CTTQVVC GV CN� ����CD� .WIQ

����� -GGPCP GV CN� ������

�� 2TGEKUG GUVKOCVGU QH HWVWTG HKPCPEKCN HNQYU KPVQ VJG %&/

CTG KORQUUKDNG� FWG VQ VJG F[PCOKE PCVWTG QH VJG OCTMGV

CPF QH VJG RQNKVKECN HQTEGU VJCV YKNN CHHGEV VJQUG HNQYU�

'UVKOCVGU OWUV EQPUKFGT UGXGTCN HCEVQTU� 6JG HKTUV KU VJG

EQUV�GHHGEVKXGPGUU QH %&/ RTQLGEVU TGNCVKXG VQ CNVGTPC�

VKXG KPXGUVOGPVU KP ECTDQP GOKUUKQPU TGFWEVKQP� 6JG

%&/ JCU DGGP ETGCVGF QP VJG CUUWORVKQP VJCV VJG EQUV

QH GOKUUKQPU TGFWEVKQP YKNN QHVGP DG NQYGT KP FGXGNQR�

KPI EQWPVTKGU VJCP KP KPFWUVTKCNK\GF EQWPVTKGU� 6JKU KU

TGCUQPCDNG� UKPEG GPGTI[ KPHTCUVTWEVWTG CPF GHHKEKGPE[

CTG IGPGTCNN[ NGUU FGXGNQRGF KP FGXGNQRKPI EQWPVTKGU�

CPF VJG EQUVU QH NCPF CPF NCDQT CTG NQYGT�

# UGEQPF� ENQUGN[ TGNCVGF HCEVQT KU VJG UWDUVKVWVKQP

RTKEG QH EQORCTCDN[ RTKEGF ECTDQP TGFWEVKQPU CV JQOG�

(QT VJQUG YKVJ RTQHKVCDNG� QT NQY�EQUV QRRQTVWPKVKGU VQ

TGFWEG GOKUUKQPU FQOGUVKECNN[LHQT GZCORNG VJTQWIJ

KORTQXGOGPVU KP GPGTI[ GHHKEKGPE[LVJG OCTIKPCN EQUVU

QH TGFWEKPI GOKUUKQPU VJTQWIJ VJG %&/ OC[ DG JKIJGT

VJCP VJQUG QH OCMKPI FQOGUVKE TGFWEVKQPU� (QT QVJGTU�

%&/ KPXGUVOGPVU UJQWNF DG HKPCPEKCNN[ CVVTCEVKXG

OGCPU QH TGFWEKPI GOKUUKQPU� *QYGXGT� VJGKT CVVTCE�

VKXGPGUU KU NKMGN[ VQ FKOKPKUJ QXGT VKOG CU VJG OCTIKPCN

EQUVU QH GOKUUKQPU TGFWEVKQPU KP FGXGNQRKPI EQWPVTKGU

TKUG CHVGT VJG NGCUV GZRGPUKXG %&/ QRRQTVWPKVKGU CTG

UGK\GF� /QTGQXGT� VJG UWDUVKVWVKQP RTKEG HQT FQOGUVKE

TGFWEVKQPU UJQWNF FGETGCUG CU ECTDQP GOKUUKQPU EQUVU

CTG KPVGTPCNK\GF KPVQ VJG RTKEKPI U[UVGO KP KPFWUVTKCNK\GF

EQWPVTKGU� URWTTKPI KPPQXCVKQP CPF EQUV UCXKPIU HQT

CFQRVKQP QH PGY GPGTI[ VGEJPQNQIKGU 
&G%CPKQ �����

+PVGTNCDQTCVQT[ 9QTMKPI )TQWR ������

6JKTF� ECTDQP QHHUGV KPXGUVOGPVU KP FGXGNQRKPI

EQWPVTKGU CTG EWTTGPVN[ UWDLGEV VQ VTCPUCEVKQP EQUVU CU

JKIJ CU �� RGTEGPV 
9QTNF $CPM ������ EQUVU VJCV OC[

EJCPIG UWDUVCPVKCNN[ CU VJG TWNGU CPF OCTMGVU HQT %&/

QHHUGVU FGXGNQR� (QT GZCORNG� VJG FGXGNQROGPV QH ECT�

DQP QHHUGV KPXGUVOGPV HWPFU VJCV DTQMGT %&/ KPXGUV�

OGPVU OKIJV UWDUVCPVKCNN[ TGFWEG VTCPUCEVKQP EQUVU 
G�I��

$TQYP GV CN� ����� 9QTNF $CPM ������ # ECTDQP�QHHUGV

HWPF YQWNF RTQDCDN[ EJCTIG C WPKHQTO RTKEG RGT WPKV

ECTDQP QHHUGV VJTQWIJ VJG %&/ CPF WUG GZKUVKPI KPVGTPC�

VKQPCN RTQLGEV KPXGUVOGPV KPHTCUVTWEVWTG VQ OKPKOK\G

EQUVU� *QYGXGT� VTCPUCEVKQP EQUVU OKIJV CNUQ DG CH�

HGEVGF� GKVJGT RQUKVKXGN[ QT PGICVKXGN[� D[ VJG FGXGNQR�

OGPV CPF KORNGOGPVCVKQP QH UVCPFCTFK\GF IWKFGNKPGU HQT

OGCUWTKPI� OQPKVQTKPI� CPF XGTKH[KPI ECTDQP UVQEMU CPF

HNQYU KP %&/ RTQLGEVU�

(QWTVJ� VJGTG KU VJG TKUM QH RTQLGEV HCKNWTG FWG VQ RTQ�

LGEV�NGXGN HCEVQTU 
UWEJ CU HKTG QT FKUGCUG KP OCP[ .7%(

RTQLGEVU� QT PCVKQPCN�NGXGN KUUWGU CUUQEKCVGF YKVJ FGXGN�

QRKPI GEQPQOKGU UWEJ CU KPCFGSWCVG KPHTCUVTWEVWTG�

KORTQRGT GPHQTEGOGPV QH CITGGOGPVU CPF TGIWNCVKQPU�

QT RQNKVKECN CPF GEQPQOKE KPUVCDKNKV[� +PFGGF� RGTEGKXGF

TKUM� EQWRNGF YKVJKP YGCM KPUVKVWVKQPCN ECRCEKV[ VQ KFGP�

VKH[ CPF CVVTCEV RTQLGEVU� OC[ KPKVKCNN[ NKOKV VJG RCTVKEKRC�

VKQP QH OCP[ FGXGNQRKPI EQWPVTKGU KP VJG %&/ WPNGUU

FQPQTU RTQXKFG UWRRQTV HQT VJG DCUKE KPHTCUVTWEVWTG PGE�

GUUCT[ VQ CVVTCEV RTQLGEV KPXGUVOGPVU 
UGG OCKP VGZV�� #

ECTDQP QHHUGV KPXGUVOGPV HWPF EQWNF UGTXG VQ FKNWVG TKUM

VJTQWIJ FKXGTUKHKECVKQP CETQUU OCP[ RTQLGEVU KP FKHHGTGPV

EQWPVTKGU� $WV KPXGUVOGPV RQTVHQNKQU EQPVCKPKPI JKIJ�TKUM

KPXGUVOGPVU CTG UVKNN NKMGN[ VQ DG CXQKFGF KH CNVGTPCVKXG

KPXGUVOGPVU YKVJ EQORCTCDNG HKPCPEKCN CPF ECTDQP QHH�

UGV DGPGHKVU CV NQYGT TKUM CTG QVJGTYKUG CXCKNCDNG�

1PG KPVGTGUVKPI CVVGORV VQ SWCPVKH[ VJG RTQURGEVKXG

HKPCPEKCN HNQYU VJTQWIJ VJG %&/ KPVQ FGXGNQRKPI EQWP�

VTKGU WUGU C EQORWVCDNG IGPGTCN GSWKNKDTKWO OQFGN VJCV

GUVKOCVGU VJG XQNWOG QH ECTDQP VTCFG DGVYGGP PCVKQPU

WPFGT XCT[KPI ECTDQP�OKVKICVKQP CITGGOGPVU 
XCP FGT

/GPUDTWIIJG� ������ %QPUKFGTKPI QPN[ GPGTI[ UGEVQT

KPXGUVOGPVU� CUUWOKPI VJCV CNN EQWPVTKGU RCTVKEKRCVG� CPF

UVCTVKPI KP ����� VJG OQFGN RTQLGEVU VJCV VJG GSWKNKDTKWO

EQUV QH ECTDQP ETGFKVU YKNN DG CRRTQZKOCVGN[ ����VQP KP

����� ����VQP KP ����� CPF ����VQP KP ����� KP ����

FQNNCTU� 7PFGT VJKU UEGPCTKQ� FGXGNQRKPI EQWPVTKGU

YQWNF TGEGKXG CNN KPFWUVTKCNK\GF EQWPVT[ KPXGUVOGPVU KP

ECTDQP GOKUUKQPU OKVKICVKQP VJCV GZEGGF VJGUG EQUVU�

#EEQTFKPI VQ XCP FGT /GPUDTWIIJGNU 
����� CPCN[UGU�

VJKU EQWNF RTQFWEG OQTG VJCP ��� DKNNKQP RGT [GCT KP

%&/ KPXGUVOGPVU D[ �����

�� 6JG +2%% 5RGEKCN 4GRQTV QP .CPF�7UG� .CPF�7UG

%JCPIG CPF (QTGUVT[� CPF %CTDQP 'OKUUKQPU KU UEJGF�

WNGF HQT EQORNGVKQP KP OKF������

�� /CTIQ $WTPJCO� RGTUQPCN EQOOWPKECVKQP� 6JG FGVCKNU

QH VJG QHHUGV UJCTKPI CTTCPIGOGPV CTG FGUETKDGF KP #TVK�

ENG ��� QH VJG %QORTGJGPUKXG #ITGGOGPV HQT VJG 0QGN

-GORHH /GTECFQ %NKOCVG #EVKQP 2TQLGEV� UKIPGF �

/CTEJ �����

�� 6JG 0QGN -GORHH /GTECFQ 2TQLGEV KP $QNKXKC KU CP GZ�

CORNG QH C ECTDQP QHHUGV KPXGUVOGPV HKPCPEKPI VJG RTQ�

VGEVKQP QH C HQTOGT VKODGT RTQFWEVKQP HQTGUV� 6JG TGNC�

VKXG ECTDQP DGPGHKVU QH OGCUWTGU VQ RTQOQVG NQPI�VGTO
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VKODGT RTQFWEVKQP YQWNF DG KPETGCUGF D[ CEEWTCVG

OGCUWTGOGPV CPF ETGFKVKPI QH ECTDQP UVQTGF QHHUKVG KP

FWTCDNG YQQF RTQFWEVU�

�� 5QOG TGUGCTEJGTU JCXG CTIWGF VJCV ECTDQP GOKUUKQPU TG�

FWEGF QT QHHUGV KP VJG HWVWTG CTG PQV GSWKXCNGPV VQ VJQUG

TGFWEGF QT QHHUGV VQFC[� CPF VJGTGHQTG FGUGTXG VQ DG

FKUEQWPVGF� #PCN[UGU KPEQTRQTCVKPI C FKUEQWPV TCVG

UJQY� HQT GZCORNG� C TGFWEGF EQUV�GHHGEVKXGPGUU QH RNCP�

VCVKQPU CPF HQTGUV TGUVQTCVKQP� YJGTG OWEJ QH VJG ECTDQP

KU PQV UGSWGUVGTGF HQT UGXGTCN FGECFGU KPVQ VJG HWVWTG�

TGNCVKXG VQ HQTGUV RTQVGEVKQP CPF OCP[ GPGTI[�UGEVQT RTQ�

LGEVU 
G�I�� (GCTPUKFG ����� 5VCXKPU ����� 6TGZNGT CPF

#UUQEKCVGU ������ *QYGXGT� KPENWFKPI UWEJ C ECTDQP

FKUEQWPV TCVG KP VJG IWKFGNKPGU HQT GOKUUKQPU ETGFKVKPI

WPFGT VJG -[QVQ 2TQVQEQN YQWNF DG KPCRRTQRTKCVG� %WT�

TGPVN[� VJG UJCRG QH VJG ENKOCVG EJCPIG FCOCIG HWPEVKQP

KU PQV WPFGTUVQQF� VJCV KU� UEKGPVKUVU FQ PQV [GV MPQY VJG

URGEKHKE TGNCVKQPUJKR DGVYGGP EJCPIGU KP CVOQURJGTKE

EQPEGPVTCVKQPU QH ITGGPJQWUG ICUGU� ENKOCVG EJCPIG�

CPF EQPUGSWGPV JCTO VQ VJG DKQURJGTG 
6TGZNGT CPF #U�

UQEKCVGU ������ 6JWU VJGTG KU PQ DCUKU HQT FGVGTOKPKPI

YJGVJGT� CPF VQ YJCV GZVGPV� FKHHGTGPEGU GZKUV KP VJG

OCTIKPCN KORCEV QH ECTDQP GOKUUKQPU TGFWEGF QT QHHUGV

QPG [GCT� HKXG [GCTU� QT VYGPV[ [GCTU HTQO PQY� (QT

UKORNKEKV[� C FKUEQWPV TCVG VQ ECTDQP ETGFKVKPI UJQWNF

PQV DG FGUKIPCVGF WPVKN UWEJ FKHHGTGPEGU ECP DG GUVK�

OCVGF YKVJ TGCUQPCDNG CEEWTCE[�

�� #U YKVJ RTQHKVCDNG GPGTI[ UGEVQT RTQLGEVU� RTQHKVCDNG

RNCPVCVKQPU OC[ HCEG VJG EJCNNGPIG QH RCUUKPI C UVTKEV

VGUV QH PCFFKVKQPCNKV[Q WPFGT VJG -[QVQ 2TQVQEQNLVJCV

VJGKT GOKUUKQPU TGFWEVKQPU YQWNF PQV DG CEJKGXGF� DWV

HQT VJG RTGUGPEG QH VJG %&/ KPXGUVOGPV� 4GFWEVKQPU

OKIJV DG EQPUKFGTGF CFFKVKQPCN� HQT GZCORNG� KH UVCTV�WR

EQUVU CTG RTQJKDKVKXGN[ JKIJ KP VJG CDUGPEG QH PGY HK�

PCPEKPI VJTQWIJ VJG %&/� $WV TGFWEVKQPU ICKPGF

VJTQWIJ CEVKXKVKGU VJCV YQWNF JCXG DGGP ECTTKGF QWV KP

VJG CDUGPEG QH %&/ KPXGUVOGPVU UJQWNF PQV DG ETGF�

KVGF� CPF UQWPF IWKFGNKPGU HQT VGUVU QH CFFKVKQPCNKV[ WP�

FGT VJG %&/ YKNN PGGF VQ DG GUVCDNKUJGF�

�� #V VJG /C[ ���� �VJ %QPHGTGPEG QH VJG 2CTVKGU 
%12� VQ

VJG %QPXGPVKQP QP $KQNQIKECN &KXGTUKV[ 
%$&� KP $TCVK�

UNCXC� 5NQXCMKC� FGNGICVGU TGSWGUVGF VJG 'ZGEWVKXG 5GE�

TGVCT[ VQ PNKCUG CPF EQQRGTCVGQ YKVJ VJG 5GETGVCTKCV QH

VJG (TCOGYQTM %QPXGPVKQP QP %NKOCVG %JCPIG 
(%%%�

KP QTFGT VQ GPUWTG VJCV HQTGUV�DCUGF OGCUWTGU VQ OKVKICVG

ENKOCVG EJCPIG CNUQ JGNR CEJKGXG VJG QDLGEVKXGU QH VJG

%$&� 6JG %12 CNUQ TGSWGUVGF VJG 'ZGEWVKXG 5GETGVCT[

VQ PUVTGPIVJGP TGNCVKQPUJKRUQ YKVJ VJG (%%% CPF VJG

-[QVQ 2TQVQEQN PYKVJ C XKGY VQ OCMKPI KORNGOGPVCVKQP

CEVKXKVKGU CPF KPUVKVWVKQPCN CTTCPIGOGPVU OWVWCNN[ UWR�

RQTVKXGQ 
JVVR���YYY�DKQFKX�QTI�EQR��(KPCN4GR��HKPTGR�

JVON�� #V VJG (%%%NU ,WPG ���� PGIQVKCVKQPU KP $QPP�

)GTOCP[� VJG %QPXGPVKQPNU 5GETGVCTKCV YCU UKOKNCTN[

TGSWGUVGF D[ KVU 5WDUKFKCT[ $QF[ HQT 5EKGPVKHKE CPF

6GEJPQNQIKECN #FXKEG 
5$56#� VQ NKCUG YKVJ VJG 5GETG�

VCTKCV QH VJG %$& CPF QVJGT KPVGTPCVKQPCN DQFKGU UWEJ CU

VJG (QQF CPF #ITKEWNVWTCN 1TICPK\CVKQP� 6JG 5$56#

CNUQ TGSWGUVGF VJG +2%% KP KVU HQTVJEQOKPI URGEKCN TG�

RQTV QP .7%( ECTDQP UGSWGUVTCVKQP OGCUWTGU VQ GZCO�

KPG VJG KORNKECVKQPU QH .7%( UVTCVGIKGU HQT DKQFKXGTUKV[

CPF QVJGT GPXKTQPOGPVCN CPF UQEKQ�GEQPQOKE GHHGEVU�


JVVR���YYY�WPHEEE�FG�HEEE� FQEU�UDUVC�JVO����
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4'('4'0%'5

#WUVKP� &�� ,� )QNFGODGTI� CPF )� 2CTMGT� ����� %QPVTKDW�

VKQPU VQ %NKOCVG %JCPIG� 9QTNF 4GUQWTEGU +PUVKVWVG�

9CUJKPIVQP� &�%� &TCHV�

$%0� ����� #PPWCN 4GRQTV ����� $KQFKXGTUKV[ 5WRRQTV 2TQ�

ITCO� $KQFKXGTUKV[ %QPUGTXCVKQP 0GVYQTM� 9CUJKPIVQP�

&�%�

$NWO� .�� 4� &GPKUQP� CPF ,� 4WUVQP� ����� # NKHG�E[ENG CR�

RTQCEJ VQ RWTEJCUKPI CPF WUKPI GPXKTQPOGPVCNN[ RTGHGT�

CDNG RCRGT� ,QWTPCN QH +PFWUVTKCN 'EQNQI[ �
�����K���

$QNKP� $� ����� 6JG -[QVQ PGIQVKCVKQPU QP ENKOCVG EJCPIG�

# UEKGPEG RGTURGEVKXG� 5EKGPEG �������K����

$QUEQNQ� /�� ,� $WQPIKQTPQ� CPF 6� 2CPC[QVQW� ����� 5KOW�

NCVKPI QRVKQPU HQT ECTDQP UGSWGUVTCVKQP VJTQWIJ KO�

RTQXGF OCPCIGOGPV QH C NQYNCPF VTQRKECN TCKPHQTGUV�

'PXKTQPOGPV CPF &GXGNQROGPV 'EQPQOKEU �����K����

$TQYP� 2� ����� %NKOCVG� DKQFKXGTUKV[ CPF HQTGUVU� 9QTNF

4GUQWTEGU +PUVKVWVG� 9CUJKPIVQP &�%�

$TQYP� 2�� $� %CDCTNG� CPF 4� .KXGTPCUJ� ����� %CTDQP

EQWPVU� 'UVKOCVKPI ENKOCVG EJCPIG OKVKICVKQP KP HQTGUVT[

RTQLGEVU� 9QTNF 4GUQWTEGU +PUVKVWVG� 9CUJKPIVQP� &�%�

$TQYP� 5�� ,� 5CVJC[G� /� %CPPGNN� CPF 2� -CWRRK� �����

/CPCIGOGPV QH HQTGUVU HQT OKVKICVKQP QH ITGGPJQWUG ICU

GOKUUKQPU� +P 4� 6� 9CVUQP� /� %� <KP[QYGTC� CPF 4� *�

/QUU� GFU� %NKOCVG %JCPIG ����L+ORCEVU� #FCRVCVKQPU

CPF /KVKICVKQP QH %NKOCVG %JCPIG� 5EKGPVKHKE�6GEJPKECN

#PCN[UGU� %CODTKFIG� 'PINCPF� %CODTKFIG 7PKXGTUKV[

2TGUU� RR� ���K����

&G %CPKQ� 5� ����� $CTTKGTU YKVJKP HKTOU VQ GPGTI[ GHHK�

EKGPE[ KPXGUVOGPVU� 'PGTI[ 2QNKE[ ��
������K����

&KPGTUVGKP� '�� &� /� 1NUQP� &� ,� )TCJCO� #� .� 9GDUVGT�

5� #� 2TKOO� /� 2� $QQMDKPFGT� CPF )� .GFGE� ����� #

EQPUGTXCVKQP CUUGUUOGPV QH VJG VGTTGUVTKCN GEQTGIKQPU QH

.CVKP #OGTKEC CPF VJG %CTKDDGCP� 6JG 9QTNF 9KNFNKHG

(WPF� 6JG 9QTNF $CPM� 9CUJKPIVQP &�%�

(#1� ����� 5VCVG QH VJG YQTNFNU HQTGUVU� (QQF CPF #ITKEWN�

VWTG 1TICPK\CVKQP QH VJG 7PKVGF 0CVKQPU� 4QOG� +VCN[�

(GCTPUKFG� 2� /� ����� /QPKVQTKPI PGGFU VQ VTCPUHQTO

#OC\QPKCP HQTGUV OCKPVGPCPEG KPVQ C INQDCN YCTOKPI�

OKVKICVKQP QRVKQP� /KVKICVKQP CPF #FCRVCVKQP 5VTCVGIKGU

HQT )NQDCN %JCPIG ����������

(GCTPUKFG� 2� ����� )NQDCN YCTOKPI TGURQPUG QRVKQPU KP

$TC\KNNU HQTGUV UGEVQT� %QORCTKUQP QH RTQLGEV�NGXGN EQUVU

CPF DGPGHKVU� $KQOCUU CPF $KQGPGTI[ �
������K����

(TWOJQHH� 2� %�� CPF '� %� .QUQU ����� 5GVVKPI 2TKQTKVKGU HQT

%QPUGTXKPI $KQNQIKECN &KXGTUKV[ KP 6TQRKECN 6KODGT 2TQ�

FWEVKQP (QTGUVU� 7PKQP QH %QPEGTPGF 5EKGPVKUVU � %CO�

DTKFIG� /CUU�

(5%� ����� 2TKPEKRNGU CPF ETKVGTKC HQT HQTGUV UVGYCTFUJKR�

(QTGUV 5VGYCTFUJKR %QWPEKN� 1CZCEC� /GZKEQ�

)NQDCN 'PXKTQPOGPVCN %JCPIG 4GRQTV ���K� �����

*CODWTI� 5� 2�� &� )� <COQNQFEJKMQX� )� 0� -QTQXKP� 8�

8� 0GHGFLGX� #� +� 7VMKP� ,� +� )WNDG� CPF 6� #� )WNDG�

����� 'UVKOCVKPI VJG ECTDQP EQPVGPV QH 4WUUKCP HQTGUVU�

# EQORCTKUQP QH RJ[VQOCUU�XQNWOG CPF CNNQOGVTKE RTQ�

LGEVKQPU� /KVKICVKQP CPF #FCRVCVKQP 5VTCVGIKGU HQT )NQDCN

%JCPIG �����K����

*CTFPGT� ,� ����� (QTGUV EQPUGTXCVKQP CPF YCVGTUJGF RTQ�

VGEVKQP KP +NJGWU� $CJKC� #P CXQKFGF EQUV CRRTQCEJ� 2TG�

RCTGF HQT %QPUGTXCVKQP +PVGTPCVKQPCN CPF VJG +PUVKVWVQ FG

'UVWFQU 5QEKQ�#ODKGPVCKU FQ 5WN FC $CJKC�

*WIJGU� ,� $�� )� %� &CKN[� CPF 2� 4� 'JTNKEJ� ����� 2QRWNC�

VKQP FKXGTUKV[� +VU GZVGPV CPF GZVKPEVKQP� 5EKGPEG

�������K����

+)$2 6GTTGUVTKCN %CTDQP 9QTMKPI )TQWR� ����� 6JG VGTTGU�

VTKCN ECTDQP E[ENG� +ORNKECVKQPU HQT VJG -[QVQ 2TQVQEQN.
5EKGPEG ��������K�����

+PVGTNCDQTCVQT[ 9QTMKPI )TQWR� ����� 5EGPCTKQU QH 75 ECT�

DQP TGFWEVKQPU� 2QVGPVKCN KORCEVU QH GPGTI[ VGEJPQNQIKGU

D[ ���� CPF DG[QPF� .CYTGPEG $GTMGNG[ 0CVKQPCN .CDQ�

TCVQT[� $GTMGNG[� %CNKH�� 1CM 4KFIG 0CVKQPCN .CDQTCVQT[�

1CM 4KFIG� 6GPP�

,QJPU� #� )� ����� 6KODGT 2TQFWEVKQP CPF $KQFKXGTUKV[

%QPUGTXCVKQP KP 6TQRKECN 4CKP (QTGUVU� %CODTKFIG� 'PI�

NCPF� %CODTKFIG 7PKXGTUKV[ 2TGUU�

-CPQYUMK� 2� ,�� 2� 5� 5CXKNN� 2� )� #FNCTF� ,� $WTNG[� ,� 'XCPU�

,� 4� 2CNOGT� CPF 2� ,� 9QQF� ����� 2NCPVCVKQP HQTGUVT[�

+P 0� 2� 5JCTOC� GF� /CPCIKPI VJG 9QTNFNU (QTGUVU� &W�

DWSWG� +QYC� -GPFCNN�*WPV� RR� ���K����

-GGPCP� 4�� &� .COD� 1� 9QNFTKPI� 6� +TXKPG� CPF 4� ,GP�

UGP� ����� 4GUVQTCVKQP QH RNCPV DKQFKXGTUKV[ DGPGCVJ

VTQRKECN VTGG RNCPVCVKQPU KP 0QTVJGTP #WUVTCNKC� (QTGUV

'EQNQI[ CPF /CPCIGOGPV ������K����

-KUJQT� 0� /�� CPF .� (� %QPUVCPVKPQ� ����� (QTGUV OCP�

CIGOGPV CPF EQORGVKPI NCPF WUGU� #P GEQPQOKE CPCN[�

UKU HQT %QUVC 4KEC� 6JG 9QTNF $CPM� .CVKP #OGTKEC

6GEJPKECN &GRCTVOGPV� 'PXKTQPOGPV &KXKUKQP�

-TCOGT� 4� #�� CPF 0� 5JCTOC� ���� 6TQRKECN HQTGUV DKQFK�

XGTUKV[ RTQVGEVKQP� 9JQ RC[U CPF YJ[� +P 4� -TCOGT�

%� XCP 5EJCKM� CPF ,� ,QJPUQP� GFU� .CUV 5VCPF� 2TQVGEVGF

#TGCU CPF VJG &GHGPUG QH 6TQRKECN (QTGUV $KQFKXGTUKV[�

0GY ;QTM� 1ZHQTF 7PKXGTUKV[ 2TGUU� RR� ���K����

.CWTCPEG� 9� (�� 5� )� .CWTCPEG� .� 8� (GTTGKTC� ,� /� 4CP�

MKP�FG /GTQPC� %� )CUEQP� CPF 6� '� .QXGLQ[� �����

$KQOCUU EQNNCRUG KP #OC\QPKCP HQTGUV HTCIOGPVU� 5EK�

GPEG ��������K�����

.WIQ� #� ����� 6JG CRRCTGPV RCTCFQZ QH TGGUVCDNKUJKPI URG�

EKGU TKEJPGUU QP FGITCFGF NCPFU YKVJ VTGG OQPQEWNVWTGU�

(QTGUV 'EQNQI[ CPF /CPCIGOGPV ����K���

.WIQ� #� '�� CPF 5� $TQYP� ����� /CPCIGOGPV QH VTQRKECN

UQKNU CU UKPMU QT UQWTEGU QH CVOQURJGTKE ECTDQP� 2NCPV

CPF 5QKN ������K���

/CE&KEMGP� -� )� ����� 2TQLGEV URGEKHKE OQPKVQTKPI CPF

XGTKHKECVKQP� 5VCVG QH VJG CTV CPF EJCNNGPIGU� /KVKICVKQP

CPF #FCRVCVKQP 5VTCVGIKGU HQT )NQDCN %JCPIG �����K

����

/CMWPFK� 9� 4�� CPF #� 1� #VK� ����� %CTDQP HNQYU CPF

GEQPQOKE GXCNWCVKQP QH OKVKICVKQP QRVKQPU KP 6CP\CPKCNU

HQTGUV UGEVQT� $KQOCUU $KQGPGTI[ �
������K����

/CTNCPF� )�� $� 5EJNCOCFKPIGT� CPF .� %CPGNNC� ����� (QT�

GUV OCPCIGOGPV CPF OKVKICVKQP QH %1� GOKUUKQPU� *QY

OWEJ OKVKICVKQP CPF YJQ IGVU VJG ETGFKVU! /KVKICVKQP

CPF #FCRVCVKQP 5VTCVGIKGU HQT )NQDCN %JCPIG �����K

����
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/CUGTC� 1�� /� $GNNQP� CPF )� 5GIWTC� ����� (QTGUV OCP�

CIGOGPV QRVKQPU HQT UGSWGUVGTKPI ECTDQP KP /GZKEQ�

$KQOCUU $KQGPGTI[ �
������K����

/KMCNGU� ,�� CPF -� 5MQI� ����� 6JG FGEQORQUKVKQP QH HQTGUV

RTQFWEVU KP NCPFHKNNU� +PVGTPCVKQPCN $KQFGVGTKQTCVKQP �

$KQFGITCFCVKQP ��
�K������K����

/[GTU� 0� ����� 6JG YQTNFNU HQTGUVU CPF VJGKT GEQU[UVGO

UGTXKEGU� +P )� %� &CKN[� GF�� 0CVWTGNU 5GTXKEGU� 9CUJ�

KPIVQP� &�%�� +UNCPF 2TGUU�

1NUQP� &� /�� CPF '� &KPGTUVGKP� ����� 6JG )NQDCN ����

# TGRTGUGPVCVKQP CRRTQCEJ VQ EQPUGTXKPI VJG GCTVJNU FKU�
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