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Biological Challenges for Certification of Tropical Timber'
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ABSTRACT

Ecological certification of forest products is a rapidly developing market-based incentive for better forest management.
Improved forest management can be an important component of tropical conservation and development strategies,
To provide a solid biophysical basis for certification programs, however, research is needed on the ecological and
silvicultural consequences of different forest management practices. The currene criceria for certification are generally
based on sustainability of timber harvest volumes, protection of hydrological functions, maintenance of soil productivity
and forest structure, and minimization of che deleterious impacts of forest management on non-commercial plants
and animals, Some criteria and the field indicators used in cheir assessment apply equaily well to most forests, whereas
others are only appropriate for certain forest 1ypes, stands, or species. Tropical biclogists can contribute to the processes
of refining eco-certification criteria and selecting ecologically meaningful indicators of good forest management that
can. be readily assessed and monitored, Participation of tropical biologists in the design of ecological certification
pretocols will improve ceedibility of the process and promote better forest stewardship,

RESUMEN

La certificacion ccoldgica de productos forestales es un incentivo de rapido desarrello, basado en las fuerzas del mercado,
para un mejor mancjo forestal, [l manejo forestal mejorado puede ser un componente importante de las estrategias
de conservacion y desarrollo tropical. Sin embargo, para proporcionar una base biofisica sélida para los programas de
cercificacion, se necesita investigacion sobre las consecuencias ecolégicas y silviculturales de los distintos procedimientos
de manejo forestal. Los criterios actuales para la cercificacién estédn generalimente basados en la sostenibilidad de los
voliimenes de aprovechamiento de macdera, proteccidn de funciones hidroldgicas, mancenimiento de la productividad
del suelo y estructura del bosque y reduccion de impactos nocivos del manejo forestal sobre plantas y animales
nocomerciales. Cicrtos critetios y los indicadores de campo utilizados en su evaluacién, sc aplican por igual a la
mayoria de los bosques, mientras que otros son apropiacos solamente pata ciertos tipos de bosque, rodales o especies.
Los bidlogos wopicales pueden contribuir al proceso de perfeccionamienco de los criterios de ecocertificacion y de
seleccion de indicadores validos para el buen mancjo forestal, los cuales puedan ser ripidamente evaluados y moni-
toreados. La participacion de los bidloges tropicales en la elaboracidn de protocolos de certificacion mejorard la
credibilidad del proceso y promoverd un mejor cuidade de fos bosques.

Key words:  conservation; ecological certification; foresiry; green mavkets; silviculture; sustainabifity.

PusLic coNCERN ABOUT DRFORESTATION and forest  Commercially-exploited forests are important com-

misuse, perceived and anticipated shortages of tim-  ponents of local, regional, and global conservation
v L]

ber and other forest products, as well as threatened  and development strategies; Forest management can

and realized boyeotts of tropical timber have
prompeed proliferadon of programs for certifying
that forest management is carcied out in socially
and biologically acceptable manners, A number of
assumptions underlie these certification programs
among which the following figure prominently:
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be more financially proficable, socially beneficial,
and environmentally acceptable than competing land
uses; Conversion of natural forest into pastures,
plantations, and other non-forest land uses is less
likely where the forest has commetcial potential;
and by reducing the demand for and thus the fi-
nancial vatue of forest produces, boycotts may in-
crease the likelihood of forest destruction. A basic
dilemma faced by some environmentalists is thac
because the goal of forest management for com-
mercial production of timber and non-timber forese
products is to concentrate growth in commercially
valuable species, successful forest “domestication’”
unavoidably has deleterious environmental conse-
quences, The cftects of forest management on bio-
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TABLE 1. Examples of biephysical principles for certification of timber established by the Porest Stewardship Council
(FSC) and the International Tropical Timber Organization (FFT0),

ESC Principle #5. Forest management operations shall encourage the efficient use of che forest’s multiple praducts
and services to ensure economic viability and a wide range of environmental and social benefits,

FSC Principle #6. Forest management shall conserve biclogical diversity and its associated values, water resources,
soils, and unique and fragile ccosystems and landscapes, and, by so doing, maintain the ecological functions and

integrity of che forest,

ITTO Principle 33. Monitoring and research should provide feedback about the compatibility of forest management
operations with the objectives of sustainable timber production and other forest uses.

diversicy and ecosystem processes, however, might
more appropriately be compared with those of farm-
ing and cacele ranching racher than with incact forests
because foresery generally competes with chese non-
forest land uses.

If forest produce certification programs are o
be successtul, they muse be based on che best avail-
able social, silvicultural, and ecological information,
Alrhough social and economic pressures have great
influence on rthe fates of forests, chis article concen-
trates on the ecological basis of cettification prote-
cols, Also, we restrict our comments to nacural forest
managemenc, leaving plantation forestry and agro-
forestry for fueure discussions, We outine the ra-
tionale behind certification critetia and suggest re-
search needed ro further refine the field indicators
used to determine compliance with these criteria.
For background, a brief history of certificacion is
provided and the certification process as it is cur-
rently being carried out is described. Qur goal is to
facilitate involvement of tropical biologists in rhe
cercification process,

A BRIEF HISTORY OF
FOREST PRODUCT
CERTIFICATION

Certification programs initially focussed on the trop-
ical timber trade because of alarming rates of de-
forestation in the tropics (e.g., FAQ 1993), the
fancaseic biological richness of trapical forests (2.2,
Wilson 1983), the concern that few tropical forests
are well managed (e.g., Poore ¢f &l 1989), and
repeated threats and occurrences of boycorts of teop-
ical forest products (see Willie 1991). Furthermore,
in 1990 the International Tropical Timber Orga-
nization called for sustainable forest management

in the tropics by the year 2000 for internationally
traded timber and timber praducts (ITTO 1990},
By mid-1994, at least 11 forest operations were
certified and 19 were under evaluation by five cor-

* tification organizations in 11 councries (Viana 1994},

As participation in certification broadened to include
more representatives of cropical countrics and with
agreement on Global Forese Principles ar the United
Nadions Conference on Environment and Devel-
opment (Uniced Nations 1992), the geopolitical
inequity of cettifying only cropical timber became
apparent, Organizations involved in certification of
tropical forestry opetacions chus modified cheir pro-
grams to include temperate and boreal forests.

Rapid proliferation of certification programs and
a mulritude of unsubstantiated claims of sustaina-
bilicy motivated creation of the Forest Stewardship
Council (FSC), an umbrella organization that co-
ordinates certification efforts worldwide {Cabarle e
2f. 1995), FSC is an international non-govern-
menral organization dedicated to promoting certi-
ficacion of forest products through voluntary thied-
party accreditation of certification organizations on
the basis of generally recognized principles of good
forest management (Table 1).

Alchough the certification process is still devel-
oping, an overall structure appears to be emetging.
Globally applicable principles for good forest man-
agement have been proposed by the International
Tropical Timber Organization (ITTO 1992), the
Forest Stewardship Council (FSC 1994), the Min-
isterial Conference on the Protection of Forests in
Europe (Loiskekoski ef #f. 1993), the United Narions
Conference on Envitonment and Development
{United Nations 1992), and as part of the Montreal
Process (i.e., the Saatiago Declaration, Anonymous
1995). The principles vary in specificity, buc are in
general accord with one anotbet and with principles

promulgated by many fo
centuries (Table 1). At
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promulgated by many forescers during che last two
cencuries (Table 1), Ac regional and stand levels,
cticeria for certification as well as verifiable indicators
of compliance with chese criteria ate being developed
mote-ot-less independently by many different or-
ganizations. In chis paper we focus on porential
contributions of tropical biclogists to the develop-
ment of certification criteria and to selection of in-
dicators of acceptable forest management practices.

THE CERTIFICATION
PROCESS

In general, a team of 3—5 people spends 5—15 days
inspecting forest management practices, reviewing
data on tree growth and yield, and conducting field
interviews wich forest workers, envitonmental groups,
and lecal residents (Seymour ef @l 1995), Inspec-
tion teams often consist of a forester, an ecologist,
and a social scientist.

At present, the vatiows cercification organiza-
tions have their own criteria on which certification
decisions are based (Hahn-Schilling e &/, 1994).
Although all organizatiens that participate in FSC
or that want t¢ be recognized by I'T'I'C must follow
their principles (Table 1), there is scill flexibilicy in
the explicit guidelines used. Field-based compari-
sons of the certification criteria and indicators used
by a numbet of different organizations are currently
being coordinated by the Center for Incernational
Fortestry Research {CIFOR, Prabhu 1994). The goals
of the tests include cvaluation of the scientific va-
lidity, technical feasibility and cost-effectiveness of
different sets of criteria.

A difficule question thac has emerged during
discussions of the princples of certification is wheth-
er forest management operations should be cerdfied
solely on the basis of overall sustainabilicy, or wheth-
er they should also recognize the application of
“good” but perhaps not yet proven sustainable for-
est management practices. ‘The concepr of “'sustain-
abilicy” is excremely complex, with nearly as many
definitions as there are people discussing the topic
(e.g., Gale & Cordray 1991, Johnson & Cabarle
1993, Dovers & Handmer 1993); just deciding on
the spatial and temporal scales over which sustain-
ability should be evaluated can be contentious. In
recognition of the problems associated with declar-
ing a forest management operation ‘‘sustainable’’,
some certification organizations have opted for mul-
ti-leveled certification to promote better forest stew-
ardship. The Smartwood Program of the Rainforest
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Alliance, for example, might certify a forestry op-
cration as “‘well managed’” but not necessatily “sus-
tainable,”” Scientific Certification Systems, in com-
parison, assigns numeric scores (0—100%) for cach
of the categories of “sustainable harvest,” “ecosys-
tem health,”” and “community benefits™ (Seymour
et al. 1995). Annuval audits of certified forest man-
agement areas allow verification of continued com-
pliance with guidelines, including required improve-
Mments in Management praceices,

VOLUMETRIC SUSTAINABILITY
OF TIMBER YIELDS

A basic tenet of sustainable forest management and
one of the major criteria for certification is that the
rate of timber harvesting (¢.g., m’/ha/yr) should
not exceed the rate at which timber volume accu-
mulates. In other words, only the “interest” on the
forest ““capiral’” is harvested, Field application of
this ostensibly simple concept is fraught with dif-
ficuity; one common problem is that few forests are
composed of balanced mixtures of stand ages (e.g.,
Smith 1986). Furthermore, where old-growth forest
abounds thete is a strong financial incentive to “'liq-
uidate’’ quickly as much of the forest capital as
possible (e.g., Vincent 1992),

Claims of sustained cmber yields should be
based on data from repeacedly measured growth
and yield plots representing the full range of scand
ages and stand conditions. Many forest owners and
concessionaires intetested in pursuing certification
lack growth and yield data or lack personnel trained
in analysis of the data that ate available. Given the
costs of establishing and monitoring growth and
yield plots, reseatch is watranted on the efliciencies
of different plot designs for capturing the data nec-
essary for assessment of volumerric sustathabilicy.
Researchers could also help to develop protocols for
estimating sustainable harvesting rates when long-
term site-specific data are not available.

‘T'o be worthy of certification, it seems reasonable
1o expect that & dmber management program ap-
proaches volumerric sustainability, but we must ask
ourselves what titne periods and degrees of temporal
and spatial variation are teasonable? For example,
should forest managets be requited to demonstrate
that the nutrients temoved in the barvested products
are teplaced by rainfall inputs or released from bed-
rock? Do they need to account for minor environ-
mental damages that might accumulate over a num-
ber of rotations? Should possible increases in the
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sevetity of weed infestations after several cutting
cycles be considered? Finally, can enhanced timber
production through intensive forest management
{e.g., enrichment planting) in some patts of a forest
compensate for forest liquidation elsewhere?
Growth and yield studies are parcticularly chal-

lenging in the trapics where trees lack annval rings,

the marketability of different species fluctuates wild-
ly, and rapid developments in the wood processing
industry induce changes in the acceprability of dif-
terent sized logs. In anticipation of changes in mar-
ketability, should growth and yield analyses consider
all species and size classes, or only chose for which
there are current demands? Also, should volume
increments of dumaged, hollow, or otherwise mad-
tormed trees be included in the calculations, or only
those likely to produce high quality logs? Forest
owners might juscifiably claim thac eestriction to
curtently marketed eree species is unfair, but how
many species should be included?

PROTECTION OF
HYDROLOGICAL FUNCTIONS
AND MAINTENANCE OF SOIL
PRODUCTIVITY

In recognition of the potentially deleterious effects
forestry operations can have on water quality and
flow regimes, forest certification programs generally
include criteria pertaining to hydrology. Congerns
about water pollution and other hydrological changes
apply to most forests of the world and hydrological
certification criteria arc among the most easily gen-
eralized. As with other criteria, however, logging
practices thought to minimize deleterious hydrolog-
ical impacts are generally andited, not the hydro-
logical changes themselves. For example, stream
secdiment loads in logging arcas are gencrally min-
imized if strcamsides are protected, culverts ate right-
sized, and bridge abutinents are properly construce-
ed. Due to lack of time, cectification auditors de-
termiine whether or not these good {oresc manage-
ment practices were implemented, not whether im-
plementation of these practices resulted in the de-
sited hydrological effects. Management practices are
cherefore used as surrogates for the more difficule
o audic hydrological processes.

The degree to which the audiced forestry prac-
tices {/.e., the indicators of compliance with the
criteria) will result in the desired hydrological effects
will be improved through research, Yorests differ
hydrologically and so must the criteria used to eval-
vate the envirenmental acceptability of forestry op-

erations. Yor example, managers of forests on flac
terrain with well drained soil may object 1o prohi-
bitions of clearcutting within 20 or 30 m of streams
on the grounds thac in their forests this practice does
not result in increased sediment loads. Cleatcutting
stream banks mighe justifiably be prohibited on
other grounds (e.g., water tempetature changes or
wildlife cotridor protection), but erosion is not a
universal problem,

Where streamside bufter zones are known to be
beneficial (e.g., Moore & Moore 1994, it still re-
mains to be determined how wide they should be,
che minimum size of streams requiring buffer zones,
and whac fotestry activities should be permitted
within buffer zones. There is even some question as
1 whether protection of headwaters or screamsides
is more effective in reducing sediment loads (A.
Grreer, pers, comm. ). The answers to these questions
and most others relaced to forese management will
vary from forest to forest and the explicit certification
criceria used should be based on sound local scientific
research.

Appropriate methods for mitigating hydrolog-
ical damage duc to foresery operations vaty among
and cven within fotests. For example, many cetti-
fication guidelines call for installation of cross drains
on skid trails at intervals determined by slope, soil
type, and rainfall intensity, Cross drains direce water
off compacted and otherwise damaged soils of skid
trails and thus reduce rates of erosion, Where the
surface soil layers have been somewhac protected by
prohibitions on wet weather logging and restrictions
on use of soil-moving blades on extraction equip-
ment, infileeacion rates on skid trails can remain
faitly high and digging cross drains may result in
unnecessary environmental damage (Pinard g2 &/,
1995). Other forestry practices with hydrological
consequences that warrant reseacch include culvere
design and installacion, bridge construction, and
slope stabilization,

Uncontrolled and unplanned forest operations
can resule in considerable damage to soil not directly
telated to erosion, In patticular, soil compaction can
greatly reduce plant growth rates (e.g., Greacen &
Sands 1980). To sume extent, soil compaction is
an unavoidable conscquence of ground-based log
extraceion, Bftorts to improve and implement aerial
logging systems should be continued, but research
is also needed on improving plant regeneration and

growth on compacted soils. Whete heavy equip-
ment is used, research is needed on methods for
reducing soil damage through, for example, plan-
ning skid trail locadons (e.g., Gullison & Hardner
1993} and directional felling to teduce skidding
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distances {¢.g., Hendrison 1989). Rescarchers could
also help develop guidelines for operators to follow
in deciding how wet is too wet for logging.

MAINTENANCE OF FOREST
STRUCTURE AND
BIODIVERSITY

In develeping ecological cettification criteria for
forest products, the accumulating evidence that
many forests suffered severe disturbance in the not-
so-distant past should be considered. The presence
of charcoal in the soil of many tropical forests
formerly consicered “pristine’’ (e.g., Sanford ez 4/,
1985, Saldarriaga & West 1986, Goldammer 3
Sieberr 1989) along with evidence of widespread
human occupation and forest use (e.g., Gomez-
Pompa & Kaus 1990) may suggest the conditions
under which cutrent canopy dominants regener-
ated, For example, the scarcity of regeneration of
important neotropical timber trees even in the vi-
cinity of mature teees (e.g., Swietenia macropbylic)
suggests a relation with major dissupcdions of what
are now faitly contdinuous forest canopies {e.g., Lamb
1966). Forests on the Darien Peninsula, Panama,
are evidencly still influenced by land-use practices
that ended centuries ago (e.g., Bush & Colinvaux
1994). On the basis of these and other similar
observations by ecologists, the issue of maincaining
forest structure in a pre-intervention state becomes
complicated by the necessity to determine the ap-
ptopriate time frame (i.e., how long “pre-inter-
vention'’ can the target be?).

How much distuption of forest structure and
loss of biodiversity in the course of forest manage-
ment will be allowed under cercification guidelines?
The answer 1o this question is basically political,
but researchers need to provide guidance for policy-
makers, For example, what floral, faunal, scrucrural,
and hydrological changes result from liana curting
to reduce felling damage and promote tree growth?
Given that logging and silvicultural treatments un-
avoidably alter forest structure and composition, are
there particular life forms (e.g., hemicpiphytes) or
specics (e.g., pollinators) that should be given special
protection? Where should logging operations be de-
signed to mimic large-scale, stand-regenerating nat-
ural disturbances such as hutricanes and wildfires?
Where should forest managers mimic gap-phase
succession using carefully controlled single-ttee se-
lection (e.g,, Baur 1964)? Research obviously is
needed on the effeces of different landscape-level
patterns of forest management activities {e.g., stand
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size, shape, internal heterogencity, and spacial dlis-
wribution) on biodiversity conservation, fire suscep-
dbility, and other ecosystem properties.

Another issuc that scientises should consider is
whether drastic manipulation of forest struceure to
maximize timber yields in some portions of the
landscape can be compensaced for by protecting or
gently treating more enviconmencally-sensitive areas
clsewhere. Perhaps differenc managemene practices
and certification criteria should be used in potentially
productive arcas capable of withstanding or recov-
cring from heavy logging or drastic silviculcural
teeatments {e.g., level terrain with well drained soil)
than in ecologically-sensitive ateas {e.g., steep slopes
with erosion-prone soil or arcas that are particulacly
rich in rare and endemic species).

Because certification is based on a faitly broad
inrerpretation of “‘sustainability,” forest vperations
are judged on the basis of criteria thac may have
little direct silviculeural imporeance. A major goal
of certification, for example, is to rminimize the
deleterious impacts of forest management on specics
and genetic divetsity and composition. Impacts on
non-target specics are generally estimated inditectly
by evaluating forest management practices, Only in
regards o large animals is there likely to be aoy
fairly easy way of determining impacts (e.g., cvi-
dence of hunting, presence of captive animals, scar-
city of easily detected birds and mammals). There
is the possibility, however, that some easily moni-
tored species might provide indications of the overall
similarity of the flora and fauna 1o pre-management
conditions.

So-called “indicaror species” are receiving a gteat
deal of attention from researchers and policy-mak-
ers. Apparently, an analoguc of the “mine canary”
is bring sought for forestry operations. Large and
so~called “charismatic™ vertebrates are often sug-
gested as indicator species and continue to Peceive
the bulk of funding for rescarch on the environ-
mental impacts of tropical forestry (e.g., Frumhoff

1995), The muiticude of studies on the effects of
logging on birds and mammals (¢.g., Johns 1988,
Lamberr 1992, Thiollay 1992, Mason 1996, Laur-
ance & Laurance 1996) is testimony to this ten-
dency. Research on the consequences of logging and
other forest management activities for plants, in-
sects, and other taxa is less common, but the con-
clusions are generally similar and often equally ob-
vious; species characteristic of forest interiors suffer
when the canopy is disturbed while species char-
acteristic of more open conditions chrive. These
conclusions are neither surprising nor pacticularly
informative; certifiers cleatly need mote sensitive
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indicators of change and more ecological support
for any predetermined limits on che degree of change
allowable. Suggestions of appropriate sutrogate spe-
cies for biodiversity monitoring ate likely to emerge
from rescarch under way in Brazil, Costa Rica,
Malaysia, and elsewhere in the tropics,

An inditect way of assessing impacts of forestry
operations on non-tatget spectes might be based on
determining the scarus of “keyscone species’ (e.g.,
Mills e/ &/, 1993), i.e,, species upon which many
other species depend. Among the most commonly
suggested keystone species in the tropics are figs
(Ficus spp.) because they sometimes fruit when oth-
er foods are scarce (e.g., Windsor e 4. 1989),
While much remains to be leatned about figs as
keystone species (e.g., Susilo 1993), protecting them
in forest management areas seems reasonable. Before
keystone species should figure prominently in forest
certification guidelines, however, the concept de-
serves close scrutiny from rescarchers, Given the
prohibitively high cost of gencral biodiversity mon-
iroring, research on this topic is clearly wartanted.

CARBON BALANCE: A GLOBAL
ECOLOGICAL CONSIDERATION

Improved narural forese management and refores-
tation both reduce atmospheric accumulation of car-
bon dioxide and othet heat-trapping gasses (e.g.,
Trexler 1991, Houghton ef 2/, 1992, Trexler &
Haugen 19935). Many forest stewardship practices
required for certification resulc in larger carbon stor-
ages and increased rates of carbon sequestration (e.g.,
Purz & Pinard 1993, Pinard & Putz 19963, but
should carbon balance be explicitly considered as a
certification criterion? If so, what standards of carbon
offsct data reporting should be required and how
should carbon balance be weighed against, for ex-
ample, biodiversity maincenance? Cereainly it is casy
to envision silvicultural stand “improvement’ treat-
ments that increase rates of carbon sequestration at
the expense of species diversity {e.g., culling of trees
of non-crop species). Furthermore, where cataclys-
mic discurbances chatacterize a forest’s dynamics,
reduced-impact logging and gentle stand improve-
ment treatments co retain cacbon in living trecs may
be silviculturally inappropriate.

POLICY ISSUES

Researchers need to work with policy-makers to
decide just how much change in forest structure and

composition will be permissible in certified fotests.
Some modifications in species composition and ge-
netic composition will unavoidably resule from for-
est management activities (Robinson 1993); such
changes are to some extent che goal of commercial
forest management. If conservation-minded con-
sumers are willing o accept “organically certified”
exotic vegetables grown in fields that formerly were
forests or savannas, it would be upreascnable for
them to expect managed forests to be identical to
protected areas in composition and structure. Per-
haps, as we suggested abave, conservationists should
compare the effects of certified foresc management
activities with the consequences of "liquidation log-
ging" and forest conversion to other land uses,

In many cercification programs the introduction
of exotic organisms is prohibited under all bue che
most pressing circumstances, This and-cxotic bias
is presumably based on fears of invasive expansion
of the introduced species (“harbingers of the Hom-
ogocene”’) as well as the apparent incompatibility
of exotics wich native organisms (bur sce Lugo 1992).
Researchers will need to help elucidate the condi-
tions undler which exotics, particulatly fast-growing
or high-value trees, can play a role in consetvation
eftorts (e.g., Parotta 1992). For example, most peo-
ple would agree chat in deforested areas subjected
to intense erosion, any trees are beteer than no ttees.
Also, tests are needed of the assumption that wood
fiber production from intensively managed plan-
tations reduces the likelihood of natural forest de-
struction,

CONCLUSIONS AND
RECOMMENDATIONS

Although environmentalists and foresters are pri-
marily responsible for development of the certifi-
cation process to date, biological scientists can con-
wribute to the refinerment of ecologically-sound forest
management practices and help 0 develop the
guidelines on which these practices will be evalu-
ated. Conservation biologists interested in contrib-
uting to the forest certification process, however,
may have to reconcile their preservationist principles
with the unavoidable impacts of foresc manage-
ment. Whereas there is no inherent conflict becween
serict preservation and management, saving every
species everywhere is not an optien and neither is
maintaining “‘pre-intervention” forest scructure in
forests managed for timber, The challenge for bi-
ologists who accept these awful conclusions is to

develop scicntifically valid
cost-effective methods for
ing the effects of forest v
fication, if propetly conc
provide imporeant fiscal
better forest stewardship.
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