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ABSTRACT: The purpose of this paper s (o analyze containts (o the effecuve implementation
of adapuve management from 3 sociological and insututional perspecuve. Although formal
adopuien and institutionalization of adapuve management is cntical. it s however insufficient
to ensure successful implementauon. Successful impiementauon of idapuve management
fequires. management to ke nsk-prone acuons whide providing insututonal pauence and

~staptiey, | The expenmental nature of adaptive management requires that managers and

politcians redefine success so that learming from error becomes an accepuble pant of the
learming process. In addition. information must be collected and anaivzed over time frames
that ofien exceed the nvpicai tenure of poliucians. Adapuve management also needs to be

predicaied on-cleariy establisted goals and decision cntena that will allow for accountabulity
and evaiuation of how goals ire being met. Funthermore. the goals must be compatible with

natural processes. existing or achievable technology. and social norms.
~7"Oreiof the fundamental problems (o the effecuve unplementaton of adapuve management

|is an agreed-upon definition of that term and how and i it should be unplemented. Its

applicaton would have far greater success in resolving natural resource management conslicts
if it wereuniversaily defined as both (1) linking science wvth management and (2) implemenung
management itself as an expenment.

KEY WORDS: Adaptive management. expenmental management, Timber. Fish. and Wildlife
Agreement. naninal resource management. dispute resoluuon.

. INTRODUCTION

Resource managers are increasingly challenged to balance a2 wide range of goals and
must use innovative management strategies to resolve conflicts inherent in the
multiple use of resources. Resolution of such problems is complicated by two kinds
of unceruainty: (1) technical (in the dvnamics of the resources being managed). and
(2) social (in the dynamics of the institutional. economic. and political environment).
Management strategies that succeed must transcend both sources of uncertainty.
Adaptive management. a strategy that anempts to address the problems of
management under uncertainty, is receiving increasing recognition in the northem
US. (e.g.. see Lee and Lawrence (1986]) and western Canada (e.g., see Walters [1986)
and Leaman and Stanley [in press)). Adaptive management is an innovative tech-
nique that uses scientific information to help formulate management strategies in
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order to “leam” from programs so that subsequent umprovements can be made in
formulaung both successful policy and improved management programs (Holling,
1978 Lee and Lawrence, 1986: Walters, 1986). Accerding 1o 1ts proponents, adaptive
management aliows for large-scale naturl resource management acuvities o pro-
ceed in the face of uncerainty and potenual opposiuon. facilitates communication
among different user groups. and encourages the suspension of corulicts as tradi-
tonal adversanes jointly develop ways to leam from expenence. By allowing large-
scale projects to begin i the face of signdficant uncenauney, long-term .costs of
resource management can be lowered while raising the probabilirv of success in
managing the biological aspects of the resource (Fluharty and Lee. 1988).
Although adapuve management explicily recogrizes the need'to link's
with management. the literature to date has focused almost exclusiveiy b(ﬁf‘ ho :
reduce the technical uncerainties of managing narural ecosvstems (Holling, 1978;
Walters and Hilbom. 1978. Walters, 1986). Very liie analysis has been conducted
on the sociological and institutional requirements necessary for the effective imple-
menwauon of adiapuve management. The purpose of thus paper is to anaiyze the
constraints 1o the effective implementuon of adazuve management from a socio-
logical and instrutional perspecuve. For thus analvsis. a landmark case s examined,
the Timber. Fish. and Wildlife Agreement (TFW. 1987) of Washington State. which
formally adopred the concept of adapuve management at its incepuion. Other cases,
such as the Salmon Sumumut negotiations in the Pacific Northsvest and an expenmen-
ul management program for rockfish stocks in Briush Columbia. are rughlighted for
companson purposes. ' '

ll. ADAPTIVE MANAGEMENT IN THEORY

The basic concept of adaptive management is to “leam about the potentials of

natural populauons to sustain harvesung mawnly trough expenence with manage- |

ment wself. rater than through basic research or the development ‘of general «
ecological theorv™ (Walters, 1986). ' BETTE

The concept of adapuive management was onginally developed by C. S. Holling
(1978) and co-workers at the University of British Columbia. It was based on 2
method called “Adaptive Environmental Assessment and Management™ (AEAM).
AEAM was onginally envisioned as a technique to incrementaily influence construc-
ton development designs with the use of environmental impact studies. More
generally, AEAM is 2 method by which information from environmenul assessment
studies can be used 10 enhance the undersunding of biological populauons affected
by environmenul change, thus allowing furure management 1o be done more’
knowledgeably. This methoed is based on simpie simulation models and databases
that are used to predict future environmenul conditions of the ecosystem or
populations of interest (Walters, 1986).

The original concept of AEAM has been broadened into the concept of adaptive
management. In genenal, adaptive management is the concept of appiving “experi-
menuuon” to the design and implemenuation of natural-resource and eavironmental
management policies. An adaptive ‘policy is designed from the outset not only to
change or regulate, but also to test clearly formulated hypotheses about the behavior
of an ecosystem being changed by human use. Such hypotheses usuail?.,gﬁké'ghe,
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form of predictions of the response of one or more species to a cerain policy; for
example. the response of commercial fishenes to changes in harvest regulations
(Walters and Hilbomn. 1976, 1978). The necessity to develop quanutatively explicit
hypotheses about how the system funcuons may be both the greatest limitation t0
its use as well as the greatest benefit (Baskervile. 1985).

Although ‘adapuve management may be utlized in many arenas, it has two
distinguishing characteristics. The first essential charactenistic of adaptive manage-
ment is that 2 direct feedback loop exists berween science and management. This
allows for management and policy decisions to be modified in light of new scientific
informauon. The second essential characteristic of adaptive management is that
managément is an experiment. An adapative approach emphasizes that resource
management iself is an important source of expenments on the natural system
(Flshamry 'and’ Lee. 1988). It is the combination of these two characteristics that
distinguishes’ adaptive management from either taditional science or incremental
“leaming-as you go.”

Il ADAPTIVE MANAGEMENT VS. TRADITIONAL

“MANAGEMENT
LINKING SCIENCE WITH MANAGEMENT

In tradmonal managemcm research is ordinarily separated from actual resource
management. Rarely is there an explicit procedure on how the emerzing science will
be uulized to influence management. Providing a link berween science and manage-
ment geﬁcmux requires some tyvpe of inventory. montoring. and evaluation program.
[t is necessary 1o distinguish berween resource inventory and monitoring. Resource
inventor is simply compiling population and habitat daia. whereas monitoring is the
colléction of dita used to evaluate progress toward meeting objecuves. which in rum
can be used to adjust management policies. It is the feedback part of monutonng that
distinguishes it from inventory (Salwasser et al., 1983). Monitoring can be considered
as’ both an acuvity (measuring) and a process (evaluation and refinement). As a
process, it is the evaluation and use of the data as feedback to improve decision
making. “[t is in this latter sense that monitoring transcends inventory to become a vital
link in the cycle of adaptive management” (Salwasser et al., 1983).

From a conceptual standpoint, resource inventory and monitoring are relatively
uncomplicated tsks. although they may be costy and difficult to manage. Evalu-
ation. however. is highly dependent on proper conceprual design. It requires clearly

- defined objectives so proper measurements that evaluate progress toward meeting

the stated objectives can be made. The implicit assumption is that the information
gained from experimentation will be used to meet management objectives. Only in
this manner can one truly link science with management.

8. ’M’ANAGEMENT AS AN EXPERIMENT

One of the pervasive myths of adaptive management is that it can be simply defined
as using information as it becomes available to modify decisions. In this light, most
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managers imply that they are already operaung “adapuveiy.” The nouon is one of
incrementalism: accumulating knowledge through gradual bits of informauon and
making marginal adjustments as vou go (Lindblom. 1939). [n this manner. incremen-
ulism is akin to passive (as opposed to active) adapuve management (Walters and
Hilbomn. 1978). In passive adapuve management. it is assumed that the best
\nformation avauable is comect. Learming 1s to occur through inadvertent manage-
ment mustakes and ineviable narural varations (Walters. 1987). Passive adapuve
management is likely to be opumal only in systems that have 2 high degree of narural
variation (i.e.. they are self-identfving). e

In contrast, active adapuve management treats all management acuons as
deliberate experiments in order to sort out system processes. By implementing
deliberate experimenul management policies. bener information .is expected for
long-term management, particularly in situauons where nature. does not provide
sufficient input disturbances. There is a trade-off in balancing the value of reducing
future uncerainties vs. the costs of managing for the status-quo without experimen-
ution. The tade-offs will, in pant, be due to the revenue generated dunng the
leaming period. the costs of observauons made during the leamning period. and the
long-term economic value of learug (Sainsbury. 1991). Whether expenmentuon
is worthwhile wil in pant be determined by the level of .random vanation, the
discount rate of the furure value of the resource 1 question, and the applicability
of results to other management situations (Walters. 1987).

Adaptive management is different from convenuonal management in that it
requires managers not only to uulize updated scienufic information as it becomes
available. but also it requires that managers directly “test” the policy or management
regime that they have decided to implement on the resource. itseif. It is a deliberate
and explicit commitment to "leam" from expenence. It is the explicit recognition that
all management practices are experments. that formalizes the leaming process,
often referred to as experience (Oliver, et al.. 1992). Thus. it is the expenmenul
nature of the management reqme that facilitates learming.

Although monitoring and evaluation are essential tools in describing the sarus
quo. and can in most cases be used to evaluate how well one has met cen:
obiectives, it does not provide information to measure “Why" 2 parucular pc
worked (i.e., to determine causality). For thus reason. it Qgcdmgtg vial to incorporai:
an experimental component into the monitonng and management design itseif.

Experimentation can be seen as 3 means of applying the scientific method to
resource management. In essence. adaptive management is merely 4 special case
of experimental management (Eberharct and Thomas. 1991). As Mcallister and
Peterman (1992) noted, “Experimental management promotes a scienufic basis for

‘management vet does not require action to be dependent on.extensive past

studies: instead. actions can be based on limited current data as long as uncerain-
ties are recognized openly and experiments are designed to generate new informa-
tion to resolve them.’ R 4

The scientific method relies on two key concepts: controls and treatments.
Adaptive management is very different from uaditional resource management
because *adaptive management really contemplates. control ‘and replication as a
serious part of the implementation strategy, which traditional resource management
does not” (Lee, cited in Halbert, 1991). DIRIR '
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Although the concept of using controls and repiicates 1s fundamental o anv
well-defined scientfic invesuigaton that seeks (o estabisn causal refationships. its
use 1n the expenmental he::rur?:‘o( adapuve management needs to be emphasized.
Thus. it becomes necessary to have a clear dnsxmmon berneen resource inventorv.
monitonng. evaluaton, ind expenmentation.

Expenmentauon. however, 1s limite‘d_bf"\éemm space and ume scales. Expern-
Mentauon s easiest and most defensible for examining local. shom-term “tactical
management” (field implementauon techniques such 1s altemauve fish enhance-
ment technologies. regulation/enforcement schemes). Usually there is u trade-off
berwveen the benefits of leaming rapidiv bvintroducing larze disturbances and a high
level of monitonng. and the high costs and nsks of downg so (Walters and Hilbom.
1978). Expenmentauon becorric§ ,pr,pgressnjeiy more duTicult. expensive. and ethu-
cally questionable when applied o larger scale. longer term (cumulative) strategic
opuons. At some scale. such as global warming. replicaton and control become
unpossible. At that level, computer modehing is used 15 1 decision analysis tool.
~hich permits some orderly use of informauon in companng larger scale and long-
term options. o

The use of expenmenmtxon,;nqmtﬁf: Sc':envti{ic method are unfamiliar and uncom-
forable concepts to those involved in estabished management regunes that tradiuon-
ally manage (o mawnwin the starus quo.,As Taylor (1984) notes. “Clearly. science s
easier (O pursue in the scientific. commuruty than 1 the political commurune”
However. policymakers' uncemainty about the effectiveness of current practices i 2
cnucally mouvaung force for expenmenuuon. Policvmakess and managers need more
than descnpuve informaton: they need to know hew weid one policy opuon works
compared to another. Expenments provide answers to such quesuons because the
uruque contnbution of each policy vanable can be isolated t Garmer and Visher. 1988)

In adciuon to reducing uacerainty. expenmenuucn also mav have other
benefits. [t mav produce uné;cpcé:g‘d(mnq\t:;wc and fru:zul results in the people
mpiementing the acapuve program. As ore unplemerter of an adapuve manage-
ment program noted. “San expenmenting and people bezin to think that what they
are doing 15 exciung and interestng. Thev begin to wuke a different view of
themseives They begin to think expansively creauvely. onginally...” (Minneapolis
Police Chief Anthonyv Bouza quoted in Gamer and Vishe:. 1988).

Some of the key differences between adapuve man3agement and traditionai
management are summanzed in Table 1. Most imporanty. unlike traditional man-
agement. %hich is founded on the ,;idéﬁ.«oflmaking small. incremental adjustments
as you go, adaptive management illows}for«lzhg idea that science and management
programs mav undergo sudden 'shifts ‘in conceprual design that may necessitate
reevaluauon of stated objectives. It is the abilitv to plan o incorporate unanticipated
changes into objectives and knowledge that distinguisies acapuve management
from crisis management (Oliver et al.,, 1992). Thus. -Adaptive leamning through
management may proceed much more quick!y than through conservauve manage-
ment and basic research® (Walters, 1986).

An analysis of the Timber, Fish, and Wildlife Agreement is presented next
because it clearly illustrates one of the most fundamental problems to the effective
implementation of adaptive management, that is, an agreed-upon definition of that
term and how and f it should be implemented.
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TABLE 1 | SR
Differences between Traditional Management and
Traditional [ ‘
management " “management
Uncenainty Uncenainty is rarely © . Uncentainty is explicrty
acknowledged explicitly; ¢ is - ;-recognized and the policy
assumed that the policy is .~ . #tself is testeq” by treating
comect and it is not tested . ._s#Mmanagement as an

v .. expenment

Unk between science  Link absent: vague process science is used ®
and management for how science will be used .directly inform policy and
change poficy © 7 'management
Management No "~ VYes
implemented as an Lo e
axpenment
implementation Ooes not use controis and o USQS« @pgfols and/or

replications in the
implememation of ts - -
management program

¢ réatments in the
implementation of its
anagement program

T of learmi incremental: manages to e ,‘;Suddén shifts occur, status
ype ng : _
maintain status quo. leaming . QuOo subject to change,
from failure unacceptable learning.from faifure

acceptable

IV. ADAPTIVE MANAGEMENT IN PRACTICE =

A. ADAPTIVE MANAGEMENT IN WASHINGTON STATE:
THE TIMBER, FISH, AND WILDLIFE AGRE, SMENT
The historic Timber. Fish, and Wildlife Agreement represents one of the first aempus
10 negouate a comprehensive agreement among state agencies. Indian tnbes,
environmental groups, and timber companies for managing private and state-owned o
umberiands (NRRC. 1985). This agreement was forged under the auspices of the
Northwest Renewable Resources Center (NRRC), an organization that specializes in
mediating natural resource disputes (Fraidenburg, 1989). Althdugh several features
distinguish the TFW agreement from other resource managemiént greements (Halben,
1989), it is innovative in that it formally incorporates the 'concep

s oncept of adapuve
management through the creation of the Cooperative Monitoring, Evaluation, and
Research (CMER) program set up under the agreement (TFW CMER, 1988).

8. FORMAL ADOPTION

In TFW, adaptive management was formally incorporated :into the Washington
Forest Practices Rules and Regulations (Washington .-»\d”m‘gp‘xjsu,'aﬁtjyﬁe Code [WAC]
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222-12-043). As stated in WAC 222-08-033: “The depanument [Department of Natural
Resources] is directed to repont to the board on opportunities to modify these
reguiations when baseline data. monitonng. evaiuauon or the use of interdisciplinary
teams show that such adaptive management will benter meet the purposes and
policies of the Forest Pracuces Act® (WSFPB. 1988. emphasis added).

Despite the formal adopnon of :d:xpme management in the WAC regulations. the
only specific reference to it in the TFW agreement itself is in the subtitle of a secuon
on annual evaluations and in-depth evaluatons. It was agreed by TFW negotators that
having one set of rules for forest management was inappropniate because of site-
specific variability. Thus, it wa.s agreed (0 manage by an “evolutionary process” that
wil resuilt in different m:magement approaches over time (TFW, 1987).

During the TFW negotiations, negouiators agreed that some issues required
additional scientific information in order fo make effective management decisions.
Thus. the TFW parties deliberately ominted bargaining on those issues during the
mediation process (Halbert and Lee. 1990) and created the CMER program. Specifi-
cally. CMER was designed “to provide 2 basns for understanding resource manage-
ment interactions and the impacts of forest pracuces on public resources™ (TFW,
1987). It was understood that where' the impact of timber harvest on public resources
can be ascertained. that scientific knowledge should be utlized to manage forest
resources 1s it becomes available.

The imporance of being able to defer bargumng on unresolved issues unul
scientific information becomes available is sigruficant for twvo reasons: (1) it allowed
the negotiations to proceed in other substantve areas and thus come to a successful
conclusion and (2) it implicitly endorsed the pnnaiple that scientific informauon can
settle disputes. and that research and management should be conducted with that
aim (Halbert and Lee. 1990). In sum. successful negotiation depended on future
answers to contemporary questiors,

The appeal of the adaptive' management technique is that it allow's management
to proceed in the face of sociological and:technical uncertainties. Although virtually
all ceaisions about natural resources are made under uncertainty, traditional man-
agement regimes do not explicitly acknowledge this uncertainty. TFW has advanced
the plausibility of an unlikely idea: that shared uncerainty can be a basis for
developing explicit commitments to act differently, once the uncertainty has been
reduced by scientific research. This is a significant improvement over trving to
resolve env ironmcnul management conﬂxcts inan acnmonious and Imgxous forum

has yet to be re:l:zed

C. ADAPTIVE MANAGEMENT VS. FLEXIBLE MANAGEMENT

Because adaptive management incorporates many components of traditional science
and management (Holling, 1978; Walters, 1986), it has been subject to misinterpre-
ation. As Kai Lee noted “Adaptive management has proven difficult to understand
because it's so easy to understand approximately” (Mavar, 1990). It is 2 buzz word
that is widely used but poorly understood.

The misunderstanding of adaptive management within the TFW negotiations is
evident. As one of the original co~chairs of the TFW CMER committee commented,
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*Adapuve management is like the joke at the party that every one laughs at but
nobody gets™ (D. McDonald. personal commurucation). An outside analvst to the
TFW process revealed that. “Radically different opinions are held wittun CMER 1s
to the meaning and requuements of an adapuve mnnagemem system and whether
CMER should implement such a system and the related: planmng practices” (Cumie.
1989). A key Weyerhaeuser manager noted that they ge( 2 “vanery of rehashes, of
such a gross generalization. it (adaptive management] has no meaning when we v
to put 2 program together™ (K. Sullivan, personal communicauon).
The fact that adapuve management is interpreted in a vanery of wavs has led
to divisiveness conceming if adaptive managemerit should be implemented within
the TFW framework and. ¥ so. how. Some. fee‘m,mxt daptive management requires
the development of simple sumulauon models to ‘pmahzev‘ nd understand how
the svstem is working in order to predict fumre environmental conditions. In fact
some nvestigators note that the difficulties of implementing active adapuve manage-
ment may be because it invoives relatively sophisucated quanutauve methods
(McAllister and Peterman. 1992). Others fee! that adapuve. manage'nem neesds to be
defined differendy for diverse user groups. such as managers. regulators. and policy
makers. Those groups have different needs and operate on different ume frames and
at different spaual scales ranging from shornt-term and localized (managers) to long-
term and regional (policvmakers).
Managers, to various degrees, are charged with v.he planmng design, oversight.
and implemenuation of individual acuons at speczﬁc locations. Thus. they need to
know the condition and magrutrude of the resource, wuh wfuch they are working.
To managers in TFW, adapuve managemenl unmlates to developmg predicuve tools
that can be used for site-specific management. \Jl.hough some TFW parucipants fee!
they are moving toward site-specific management, most C\lER research prosects ase
aimed at providing informauon that may be used xo ‘modify regulations. However.
“it isn't clear how you are going to get from regs [regulauonsl 10 site-specific
management” (K. Sullivan. personal communication). R
Regulators are charged with the xmplement 10 ér'temenz of san-
dards, laws, and regulations. Their overall job is to ee, 'at smndzrds are met. They
are concemed with individual and cumulative zcuons Regulators generally are
most interested in the current status of the resource ‘or the likely sarus after a
parucular management action. They need resource starus information to compare
against the standards set by the regulations that they - are charged to enforce. In
general. they have less interest in the prior or long-term sums of the resources
(TFW, 1989).
Policymakers are charged with developing sundards laws. and regulations that
are implemented by regulators and, in 1 less direct sense, by managers. Policymakers
also may be involved in esublishment of the go.ﬂs and ob;ecuves of agencies, tribes,
industries, and public groups. Policymakers are u.sually invoived in the setting of
policies that affect broad areas such as an entire state. A.lthough their policies are
implemented at the local level, they themselves are. usuzlly not involved in manage-
ment of specific actions but rather are mxerested in v.he owerall eﬂ'ect of Lhexr policies
(TFW, 1989).
Policy persons have, in general, a2 major mxerest in l.he long-term starus of
resources and somewhat less interest in the exact current status of those resources.
The policies they set are often in place for ext "‘nded‘penods and are not always




Volume ! (Issue 83,1993 ' IMPLEMENTING ADAPTIVE MANAGEMENT

easily chunged. These people arc mstrumenul in guiding the future surus of one
Of Manv resources.

Much of the emphasis on the use of ndapmc management 1n TFW is regulauon
onented. In TFW. adapuve man:xgemem to decision makers has translated wnto
-performance based regulations.” That 'is. new information generated from the
forthcomung CMER studies is expecred 16 modify exisung regulauons. This view of
adaptive management invokes constraints of its own. Public resource managers are
often reluctant to advocate rule changes because once regulatory changes are made.
they are difficult to reverse or modify.- Likewise, industry 1s often averse (o rule
changes. particularly if those changes lead to increases in the cost of operation.

The above-mentioned distinctions about the needs of different user groups are
generalizauons at best. However. the differences in mandate. time. and locational
scale have very significant u'nplxc:mons on the design and implemenuuon of an
adaptive management program that must satisfy the needs of each user group. In
sum. discussions within TFW have centered on whether the focus of adaptive
management should be on Inrge-scnle natural resource system modeling, as orig-
nally defined bv Holling (1978) and Walters (1986). or whether it should be to
delineate adapuve management for each user group.

In this light, one of the mterestmg outcomes 1n TFW discussions rcgard'u‘.g
adapuve management is the rede inition of the term as “flexsble management.” At
a CMER meeting on August 31, 1989, it was pointed out that TFW is nct pracucing
adaptive management as deﬁned by, Hollmg (1978) and Walters (1989". According
to meeung minutes (TFW, 1989) 'Eaﬂy in the TP negotiauons the termn adapuve
management’ was used (o dcscnbe the feedback loop of trial and eror through
which new technical knowledge nould be applied 10 multiple resource manage-
ment. This genenlly applied to rcgulauons. 1e.. we'll find out «f the reguiations work
and change them if necessary. It was suggested that what we're pracucing might
bener be called ‘flexible management'.... If we can focus it towarc site specdic
analysis. assessment’decision making tools and regulanons. then maybe we don't
really need adapuve management in its classical sense.”

Although tlexible management in TF is never defined in the Agreement. based
on the context of its use, it appears to mean a management system that aempts to
fic resource use and protecuon to resource sensitivity according to area. It is the
geographical vanability of resources that essentially justifies such an approach.
Broad regulations invariably fail to capture this vanability and ultimately over-protect
or under~pr0tec: many sites. (Cum&,.lS&) Thus. the need for “flexibie manage-
ment.”

The emphasis in TFW is to move to“ard a management program that is based
on site-specific information. rather than to abide by a “one regulauon fits all”
approach. This is reflected in one of the few substantive changes resulting from the
agreement, the incorporation of mlerdxsc:plmaty team reviews on applications that
have been flagged due to potentially sensitive issues (Halbert and Lee, 1990).
lllustrations of how this might work include “geographic” management. in which
different criteria are used to implement forest practices based on geographic
location. Indusury appears to favor the use of flexible management over adaptive
management. Although “nobody could tell you what flexible management meant
when you asked them, they had some notion that it means that we wouldn't
have to do everything by regulations” (K. Sullivan, personal communication).
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It s clear that both :he large-scaie (ecosystem) and mc expermenual character
of adapuve management requue reevaluating and changing current forest land
management pracuces. “Monitonng and evaluation of what has’ ‘worked and what
has not worked is an important pant of the adappve mannge'rc'u idea... . There is
some concem ... that whule all the TFW parucipants use the term. the umber industry
does not vet re:hze that adaptive managcmem c0uld come (o have 2 more
substanual impact on their harvest methods® (Brown 1989).

Regardless of the substantive outcomes of discussions on if and how adaptive
management should be used. it is apparent that sxmph hzvmg adapuve management
interpreted in a vanerv of ways can have senous implicauons for successful
implementation. It also is apparent that formal adopuon and wnsututionalization by
incorporation into reguiations is msumcxem to cn.sure Lhc eﬂ'ecme unplemenuuon
of adaptive management.

The malleable narure of adaptive management is a doublc-edged sword. On the
one hand. it allows for the concept to be utilized in a wide varery of situations. On
the other hand. the fact that it is subject to such an armav. of interpretations is an
effecuve bamer to successful implemenuation. Redeﬁmng the term as flexible
management leads one to question the accountabdity of such a management regime.
In fact. in TFW there 1s no provision for compliance monjtonng. and no provision.
as vet. for monitonng the results of a recommcndauon (P Hauq personal commu-
nication).

The fact that adapuve management is sub|ect xo such :m :r-.u of interpretations
may be one of its basic flaws. This author asserts. hone\ er. that if adapuve
management were universally defined as both hnk;ng science with rnznagcmem and
implementing management as an expenment, as prevxousl\ dxscussed its apphc:-
tion would have far greater success. -

D. ADAPTIVE MANAGEMENT IN BRITISH COLUMBIA: AN
EXPERIMENTAL MANAGEMENT PROGRAM FOR TWO PACIFIC
OCEAN PERCH STOCKS ~

The case of the TFW agreement demonsurates that muisinterpreation of the concept
is an effective barrier to its successful implementation. What about those programs
in which the concept has been formally adopted and correctly understood? For
companson purposes. 2 Canadian experience conducted under the Department of
Fisheries and Oceans. British Columbia, is highlighted. This example illustrates that
even if adaptive management is correcdy understood.- socul and economxc con-
straints may prevent its effective implementation: -

An expenmental management program was Lmuated in lhe 1980s involving two
Pacific ocean perch (Sebastes aluius) stocks off Bnu.sh Columbxa The. program
involved a S-year period of specified overﬁshmg ‘in-order 1o test assumptions about
stock dynamics, biomass and productivity estimates, .aging methods, and the values
of population parameters. The original expeérimental’ design required that after the
injtial period of overharvesting, a period of no harvesting would follow in order to
continue testing the assumptions about population dynamics and to allow the stocks
to recover. Although there was general acknowledgment by industry and managers
that biomass had significandy decreased dunng the overﬂsl'ung portion of the

270



Volume 1 (Issue #3i. 1993 S IMPLEMENTING ADAPTIVE MANAGEMENT

expenment and that the parameter values used to predict stock productivity were
correct. there n 35 no agreement on the level of hanvest that couid be sustained. The
logical inconsistency of those o views was not acknowledged (Leaman and
Sanley. in press).” i

Although 1t vas recommended that the experiment stop because indusuy was
not adhenng (o the second’portion of the expenmentl design (1.e.. no harvesting),
managers were reluctant to terminate the study. Instead. they retumned to 3 middle
level of controlled harvest. As the prncipal investigator of this study noted. “This
represents a classic example of what Walters (1986) refers to as 1 ‘conservauve
compromise.’ an intermediate response which should only be favored if learning
effects are to be ignored” (Leaman and Stanley. in press: emphasis 1dded).

It was assumed that fishermen would value the leamning effects of these
experiments because the studv directly addressed the industry's contention that the
Canadian Depanment of  Fishenes and Oceans underestimated abundance and
productivity. Yet. despite declining catch rates throughout the overtishing peniod.
the fishing indusuy lobbied to keep the area open indefinitely. “Once established.
this expenmentai fishery came to be regarded as an integral. permanent, and
necessary pan of the groundfish industry... . To reduce or ciose the.. .fishery
therefore took on much greater significance than the absolute level of landings
would infer” (Leaman and- Sanlev. 1’ press).

This example indicates -the troubling aspect that although a management
program can make the "progressive attempt (o officially sancuon management
experiments with the wntent of leaming, such expenments can get demded mid-
stream by political pressures that result-in severely curtailing the potenual to leam.
The applicauon of expenmental methods can be cumailed by social and economic
constraints if the expenment temporanly decreases harvests. or 1s inconverient o
harvesters by displacing them from -traditional fishing grounds (Mcallister and
Peterman. 1992). Although it has-been shown that higher than average vields can
be expected in the long run by penodic disturbances and recovery times. such
policies may not be optimum in aréas where the main objectives are short-term
yields and temponlly stable and predictable harvests (Walters. 1987). This example
illustrates the paramount imporunce that all of the parties involved realize the
payoffs from increased knowledge through experimentation i it is t0 become an
acceptable means of managing narural resources. )

V. INCENTIVES AND IMPEDIMENTS TO IMPLEMENTING

ADAPTIVE MANAGEMENT
A. FORMAL Aoopn‘o&j

In most cases, the formal adoption of adaptive management may be considered a
necessary but insufficient criterion for implemenution. The probability that
adaptive management will be implemented (Lee and Lawrence, 1986) is increased
if it is formally adopted by management or though regulation. In fact, the lack of
formal recognition by management may pose serious barriers to its effective
implementation. However, even if the need to apply science is recognized, a clear
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and explict commitment by management mav be difficult 10 obum‘
a restrucrunng of the management infrastructure 1s first required '7 3§
should be noted that it is possible that imporunt informauon can'be’ge
systems that uulize the pnnciples underiving adaptive management even J the
approach is not formaily used as the management policy for the resource. (Samsbun
1988, 1991). :
Implemenung adapuve management requires difficult changcs 4n.. Lhc way
resource management tkes place. Fluharty and Lee (1988) oudined four :ssenunl
elements 10 umplement adaptive management: they are to quote: : '

1. The possibility of failure must be specificaily acknowledge
the planning process.

2. Frontend costs for planning, expenmental design, and baseline measure-
ment must be wncurred, together with 1 long-term commuument to continue
those activites. Institutional patience and stability thererorc must. be sufﬁ-
cient 10 measure outcomes.

3. Interventions must be large but shou!d not be applied uru\erszlh a charac '
tensuc that makes their justification more difficuit. - '

4. Informauon must be collected and analvzed and r'e‘ﬂec;‘e\ __‘program
redesign over ume scales that may exceed the terms of offxce or agency
assignments.

The difficulties involved with implemenung these tvpes of ch:mgcs r’mm a pohtxc:xl
viewpoint are large. None of this is readilv achievable. especxallv in m.sumuonzl
structures wiiere implementaton is spread out among several sate agencxes “Indian
tribes, envuonmenal groups, and timber comparues. “The rules and processes by
which we govem these natural resources must therefore approach th omgk‘e‘ ity of
the ecological interacuons themseives. That ciearly challenges tie’ cnp&cztv‘b human’
govemance — which is why, as 2 pracucal marer. goals set by humans must be
provisional. must be revised in light of experence” (Fluharty and Lee, 1988)... ..

B. MANAGING UNDER UNCERTAINTY

One of the central tenets of adaptive management is that it is a technique that allows -
natural resource management to proceed ir. the face of uncerainty. How to deal
with these unceruinties is at the heant of most environmental conﬂ:grs Cnder an

adaptive management regime, management may proceed in the face of uncemum R

because the uncerainty is expected to be reduced by implementing m:ngcmcm
itself as an experiment. ,
The proposed -olutions to large environmental issues, such as acid rain nnd
global warming, may be conurolled by factors other than ecological uncerainties. For’
example, Hourcade and Thery (1992) noted that in order to diffuse the crisis,
perspective on the forest dieback issue in Germany fueled by the media in 1983,
European producers had to comply with new regulations to minimize car emissions,

despite the lack of scientific knowledge about the real mechanisms mvoh.ed Ay forcsz v

«T‘A
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dieback. This was due in large part to the fact that the Germans had already
developed the catalvtic technoliogy for cleaning automobile exhaust gases. Other
copntﬁcs; such as France and lulyv. chose different means to respond to the forest
dieback issue because their technologies had developed in duferent directions.
However, in all cases. despite the lack of scientific evidence, the presumption was
made that there was a direct link between acid rain and forest dieback, and that car
emissions were the main culprit (Hourcade and Thery. 1992).

This example illustrates another potential pitfall in managing adaptively. The
solutions proposed for an environmental management crisis il depend on the
‘collective expectation of ecological risk. and in the collective interpretation of
scientific knowledge. If a crisis situation is perceived by the public, the media, and
decision makers. then suboptimal decisions may be made in order to diffuse the
crisis. In the example of acid rain in Germany. existing technologies shaped the
-solutions. rather than a clear understanding of the cause and effect mechanisms of
"the ecological processes involved. This type of decision making may short circuit the
- leaming process and mav. in tum. irreversibly shape the innovat:on process. Thus,
“decision under uncenainty.” may be more appropriately termed. “decision under
‘controversy” (Hourcade and Thery. 1992).

* This'example highlights the fact that many uncertainues have the added burden
of having a controversial nature. In addition. the narure of future uncerainties will
‘be determuined by actions taken today. In tum. the decisions uken today depend on
a certain subility of the existing institutional context (e.g.. laws, economuc instru-
ments). The existing uncertainty may be used s 3 mearns to increase the options
-available in a negotiation process for resolving environmental conflict. However, it
is important that the leaming process not be prematurely cut short by a suboptimal
“decision that may irreversibly shape the innovation process.

C.. RISK-PRONE VS. RISK-AVERSE ACTION

One of the reasons why adaptive management mayv have some fundamental
difficulties in becormung effectively implemented into public management programs
. is because the experimental nature of adaptive management implies the need to take
“risk-prone” actions. Public agencies typically manage for some ill-defined equilib-

rium to mainuain the starus quo and can generally be characterized as risk-averse.

This presents a major dilemma for managers who need to take risk-prone action in

order to leam more about the system. when they are enmeshed in a risk-averse

setung. In some cases. it may still be optimal to experiment. even when the
management objective is explicitly risk-averse. so as to not ignore the longer term

imporaance of learning (Walters and Ludwig, 1987).

As Hilbom et al. (1979) indicated, the drawbacks for managing for an ill-defined
equilibrium are that “When a system is at equilibrium it provides no information
about system behavior, and if some element of the system changes, an equilibrdum

- Management strategy wil provide no information about that change.” Thus, the
argument is that “such systems should be intentionally perturbed away from the
equilibrium to0 provide information about the dynamics of the system” (Hilbom et
al., 1979). By intentionally increasing the contrast between key variables, the

[imporant processes governing the system may be identified (Sainsbury, 1991).
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The arguments for perturbing systems away from thew equilibrium point are
rwofold. Cne. it is often impossible to determune wvhen the opumum effort (eg.
maximum sustainable yield) has been reached untl it has . been surpassed. The
notion here also is one of providing increased conuast between wreatments (Mcallister
and Peterman. 1992). Second. it is becoming increasingly clear that most systems are
not governed by 1 single equdibrium (or maximum) point and therefore one needs
to leam to track changing maxima (Hilbom and Sibert, 1988).

Hilborn et al. (1979) argued that if adaptive management is 1o reduce uncerainty
as rapidly as possible, it may occasionally be neccss;ry;tov do _*soheMg that does
not appear to be “optimai” because it will provide informauon about the system. *
somewhat hereucal example for fisheries argues that the manager should ‘occasion-
ally ‘underfish’ and ‘overfish’ to make sure that producuvity esumates of the fish
population are correct” (Hilborn et al.. 1979; Hilbom and Sibert 1988).

Despite the fact that the heretical example of. overfishing was sanctioned in the
Canadian expenence precisely in order 1o test the assumpuons of their population
esumates, the experimenul nature of the adaptive. management program was
derailed midstream due to political pressures against underfistung.

D. ETHICS OF EXPERIMENTATION ..

Despite the value of using an experimental approach to management, in some cases.
experimentaton may be impossible or ethically questionable. The potenual benefits
for additional knowiedge needs to be weighed against the potenual adverse effecs
of taking risk-prone action. Although past efforts:in ifesource’ management “have
been essentially trial-and-error approaches to cope with the unknown and the
unexpected...we are now at 3 time where the intensity and the-extensiveness of our
tials can generate errors that are potenually larger than socierv can afford” (Hilbomn
et al,, 1979). We can no longer assume the paradigm- *of .the wnfinitely forgiving
nature that seems implicity to have been assumed in the past’ (Hilbom ez al., 1979). ,

Deciding when to experiment is challenging at best. At what point should
scientists and managers decide that certain acuons (expenments) will cause socially
unaccepuable irreversible harm? How far do we ‘80 in* the' name  of science? How
much do we let legislative (agency) mandates dictate the nature. exent. and timing
of research programs? Y T B ,

If some experiments are deemed too dangerous to:allow risk of failure and if
failure is reasonable grounds for holding management 10 account. then the experi-
mental approach of operating adaptively becomes suspect. One can make the
feverse argument, however, that cerain problems may pose uteversible harm if no
policy action is taken immediately. In those cases, there may be no time for
expenimeniation. The point at which the uncerainties are large enough to suggest
delaying policy responses is not a scientific qQuestion per se, but i value judgment
As Gamer and Visher (1988) note, the *purpose of expenments is to' inform policy,
not to make policy.” The actions taken will rcﬂ’e'ctf’the‘ﬁ’sk-‘pronc or risk-averse
nature of the decision makers. S A

Although it is logical that any research design should impose the fewest burdens
on participants (and resources) in the expcrimcnr.s,"‘bo‘m practitioners and research-
€rs must recognize that experimentation is not just »z,srg“dy;"_ﬁit‘is not just 2 program

i
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evaluation: it is a major process of organizational change. No maner how temporary
that change mav be. it is stfl goung 1o be intrusive and major” (Lawrence Sherman,
quoted in Gamer and Visher. 1988). Clumately. the impact of the proposed
intervenuon: must be ' weighec -against the costs of continuing policies that are
ineffecuve. SRR Gl

The fadure of adaptive manrazement to be effectively implemented leads to the
question of whether adaptive management is indeed an appropnate technique for
managing natural resources. Can the uncertainties in fact be resolved expenmentally?
Is the learning time short enough that the information will be available before the
system changes and the informaton becomes outdated? Despite admitting the
uncerinties, are the natural resource cooperators going to be willing to act on the
basis of scientific information or' will hidden agendas preciude the effective and
honest use of scientific informauon? Will science merely be used s 1 tacuc to delay
action? ‘ )

VI. SCIENCE AS A DELAY TACTIC: THE CASE OF THE
SALMON SUMMIT NEGOTIATIONS

In October of 1990. Salmon Summut negotiations were convened by Oregen Senator
Mark Hatfield in the Pacific Northwest as a direct result of pettions filed with the
National Marine Fisheries Service (NMFS). The Summit sought to protect four
severely diminished Columbia and Snake River salmon stocks under the Endangered
Species Act. These negouations are jllustrative of the impediments to adaptive
leaming in a management regime dominated by muitiple user groups with different
objectives. The peutions.filed are indicative of the failure of the Northwest Power
Planning Council to manage equally for fish and power as demanded by the
legisiauve mandate of the Northwest Power Planning Act of 1980. Equally uoubling
is the aspect that very linle learmung is apparent despite the formal adopuon of the
concept of adaptive management in their fish and wildlife program (Lee and
Lawrence. 1986). Although the peutions filed with NMFS raise an ax over the heads
of both fisheries managers and commercial fishermen (Cone. 1991). it is unclear
what the negotiators will be able to do in 3 months that they have not been able
to do in the last 3 decades. ‘

A brief reference to adaptive management in a draft version of the document
resulting from the Salmon Summit negotiations indicates the rwo general perspec-
tives present among the negotiators. The first group believes that. given the present
state of the resource and the relative uncenainty regarding the impacts of various
measures. there should be an immediate commitment to begin implementation of
all long- and shon-term measures o resoive the problem of declining salmon runs.
Shouid furure evaluation indicate that the results of short- and near-term actions are
sufficient to meet the target improvements, then it may be possible to discontinue
implementation of cerain long-term provisions. This was dubbed the “off-ramp
approach” (draft Salmon Sumsmit document).

Conversely, the second group believes that shont- and near-term measures will
be sufficient to achieve the necessary targets for rehabilitating the resource. They
suggest that more aggressive, long-term measures are not likely to be required, and
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management package at 1 later date. This was dubbed the ‘on-ramp approach®
(draft Salmon Summut document). * - e
Either one of these management. techniques will requure agreement cn the

LrgeLs (0 be achieved and the means by which 10 determine when and (f the arget

should furure evaluation indicate that they are needed. they can be added :0 the

to leam from resources that may ke decades to. respond 10 a particular marage.

ment acuon. On the other hand, there is 3 real danger that. as one key negctiator

said, it will always be *too soon 1o tell.” .ksbnevf_senator noted. “We've studied more
things so many umes that it becomes a way of not doing thungs.”

VII. INERTIA VS. INNOVATION: THE CASE OF THE
DVORAK SIMPLIFIED KE YBOARD

/is @ very complicated task. Clearly. the
uncerinues inherent in narural resource management remain formudable. However,

the real queston one mught ask. is “if one truly knew all the answers (ie.. i the

It is evident that managing narural resources

2 new kevboard configuration that would enable typists to work faster and core
accurately (50% fewer mustakes) and with 35 10.100% gains in productivity and a2 337,
reduction in the time it takes t0 leam the QWERTY keyboard. Despite the fact that
the Dvorak Simplifed Keyboard is demonsurably: superior t0 the keyboards now: in
use (QWERTY), it has failed 1o be implemented since its introduction in 1932, Trey
conclude from this and other accounts of innovation that.it is not safe to assume :hat
the best or superior inventuons. innovauons will survive on therr own menits. “The
reasons why a superior technological innovation has not gained accepunce or
widespread implementation are often not grounded in rational scientific logic but
rather in the political bardes of a soliary inventor against vested interest with 2 stake
la mainuining the starus quo* (Frost and Egn, 1991; emphasis added).

In their extensive review of orgaruzational power and politics. Frost and Ezgn
(1991) noted that Deetz (1985) idenufied four ways in which humans systematicaily
distort reality for their own benefit. In brief they are 10 quote:

leges ‘are veated by an interest
te and - therefore not subject 1o

1. Naturalization: Existing forms andp
group (for their own benefit) as in
discussion, debate, or change.
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3. Legitimizatlon: Higher order explanatory devices, such as sacnfice, loyalty,
one’s-country, religion. etc., are invoked to justify and sustain the self-
interests of an- elite in the system. Allusions to such higher levels serve 10
mainuin the compliance of lower power players while cloaking the reai
mouvation and goals of the powertul [e.g.. whistleblowers or boat-rockers
are established as dlegitimate to the decision-making process|.

4. Socialization: Actions, systems. and processes that serve to direct and shape
the behaviors, amitudes. values, and interpretive schemes of some players to
the benefit of others... . Those in posiuons of power have access to a diverse
amay of normative. reward, and strucrural mechanisms to guide the indi-
vidual leaming of what they deem to be appropriate (and inappropriate)
values, beliefs, and behaviors.

These political strateg:es are often used as defensive measures to preserve the
prevailing distribution of p,c_yv:er and. in particular. may be used when a proposed
innovation threatens the status quo. Thus. in the face of political games of neutral-
izaton, naturalization., lg_gum;gon. and socialization, reasoning and rational logic
become secondary tools of influence (Frost and Egri, 1991).

[t is clear that in both the TFW" case and the Canadian case. deliberately semung
ou: to learn from experience threatens to change the existing management strucrure.
Again. this is an uncomforable position in a management structure in which it is
‘saie” to manage for the status quo. and where drastically changing the management
rezume is admitting failure 10 2 previous management regime. The adaptve ap-
proach recognizes that leaming can only proceed by the idenufication of error
(Baskerville. 1985) yet thus open acknowledgment of unceruainty is heretical at best
in waditional management political regimes. “Leamning is not an easy process. but
wiliout leaming it is, iinpbssublc for management to close on a goal... . Adapuve
management is not easy 'because it requires...explicit recognition of error. It is
therefore not yet common in resource management” (Baskerviile, 1985).

Vill. STATING ,OBJECTIVES EXPLICITLY AND IMPLICITLY

One of the reasons that leaming is not an easy process in traditional resource
management regimes is because management rarely proceeds in accordance with
simple objectives (Walters."1986). Often. in cases where the objectives are explicitly
siated. they are stated in-such 3 generalized manner that it becomes impossible 1o
measure if one is meeting the objective or not. It is necessary to have specific
perormance measurements if management is not to be reduced to a trivial academic
discussion (Baskerville, 1985). .

Along with the need to define clear objectives, there is 2 need to develop
specific decision criteria in order to evaluate different policy options. This is where
the feedback loop berween technical information and the management process
becomes critical. Feedback can be defined as either single- or double-loop learning
(Argyris and Schon, 1978). In single-loop leaming, existing goals are evaluated,
whereas double-loop leaming results in changes to0 existing nomms, policies, and
objectives.
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Development of decision critena is essenual because trade-offs need (0 be made
inasmuch as it is rarely possible to simultaneously maunmuze multiple objecuves. The
development of decision critenia can be used not only (0 measure whether one is
meeung objectives. but also whether or not the goals are wuly compauble. The
compaubulity of goals becomes paricuiarly important in management regumes that
purport to manage simultaneously for multiple resources. This is exemplified by the
TFW agreement whose goals are to simulaneously - protect. wildlife. fish. water
quality. archaeological and cultural resources, and the umber indusuy. The goals as
stated in the TFW agreement are in part as follows: . -

Wildlife: “to provide the greatest diversity of habiats (particulary ‘ripanian,
wetands and old growth), and to assure the.greatest.d crs;w\of:;gg‘qtjcg within
those habitats for the survival and reproducucnof enqugﬁ individuais’ to
mainain the nauve widlife of Washington forest lands.” .

Fish: long-temm habitat productivity for nacural and mld fish: and the protection
of hatchery water supplies.” S L

Water: “protection of water needs of peopie. fish and waldlife.”

Archacological and cultural: “to develop a process 10 inventory archaeologi-
cal cultural spaces in managed forests; and (o wventory, evaluate. preserve
and protect traditional cultural and archaeoiogical spaces and assure (nbal
access.” S :

Timber: “continued growth and dcvelopmem‘d‘f the State's "f’o‘rest products
industry svhich has a vial stake in the long-term ppqu¢4\1ty gf both the public
and private forest land base” (TFW, 1987: 2-3). ...~

In stating these objecuves, there is an implicit assumption that the goals in the
agreement are in fact compauble (Halbert, 1989: Halbert and Lee. :1_990). Although
the purpose here is not to debate that issue, the assumpton is problematc and raises
senous questions as (o the instrutional process that this: menit, has set up in
order to meet those goals. I ,‘

Although the goals of the TFW agreement are noteworthy and ambitious. they
are stated in such a way as to prevent adequate assessment oﬂ‘whethcr they are
being met and if indeed they are compatible with one another. ‘The criteria by which
compability should be judged have not been developed. What is “greatest diversity
of habitae” How should one define “long-term productivicy” and “protection of
water needs for people. fish, and wildlife2” What.about: *continued growth and
development of the State's forest products industry?”. ‘Are these objectives 10 be
measured and, if so, against what baseline? In this case. the issue that remains to
be resolved is how to manage the state's forest in order (0 mainuin the consensus
set out in the TFW Agreement. e _

The only resource for which there exists a clear objective in the TFW agreement
is the timber resource because it can be measured in economic terms. The lack of
equally measurable economic criteria for the other resources (e.g., wildlife, cultural
values) illustrates the challenges of atempting to manage multiple resources in 3
world that traditionally favors economic priorities to nonmarket or nonconsumptive
uses. Furthermore, it is uncertain whether or not adaptive. management, which has
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previously only been implemented in single resource management regimes (mosdy
fish). is an effective tool in the management of muluple resource regimes. As one
Weyerhaeuser manager (K. Sullivan. personal communicauon) noted: *! think that
adapuve management in TF'W for multiple resource management in general is a very
uneasy alliance. { believe in fact, that there are formudable obstacles to pracucing and
implementing adaptive management because of the lack of explicit goals and lack
of change in implicit behavior.” Without clearly stated objectives, it is impossible to
teil exacly how much conflict there really is in managing simultaneously for multiple
resources. It is necessary to buiid objectives that are at least in essence compatible.
otherwise. “we're going to end up fighting berween. instead of balancing them
[objecuvesi® (K. Sullivan. personal communication). ,

As implied in the above quote. along with staung explicit objectives, it is
necessary to look at implicit objectives. *For every one that's said. there's 2 whole
lot that's not said. And that's one of the 'first things | leamed about TFW, nobody
said what they really wanted. Really, very few people said what they reaily wanted”
(K. Sullivan, personal communication). Since implicit objectives by definition go
unstated, it will alvays be impossible to teil whether or not they are incompatible
with the stated objectives. It is. however, necessary to be aware that implicit
objectives have the potential to be at odds with explicit management goals and thus
may influence their success. The danger is that if unstated. implicit objectives are
incompatible with the stated, explicit objectives. adapuve management may be used
as a delay tactic to temporally stop-fighting rather than as a tool for the effectve
management of natural resources.

IX. REDEFINING SUCCESS

Adaptive management in essence requires a redefinition of success because, by
definition, it is 2 management technique that is to be used to evaluate why projects
(and/or policies) worked or fell short of expectations. Rather than treating mistakes
and failures as useful adaptive experiments, we tend to burv' our mistakes rather than
leaming from them (Walters and Hilborn, 1978). Planning for failure however is a
politically hazardous endeavor. As Lee and Lawrence (1986) note “Even to admit
unceruinty can be 1 sign of weakness in the highly combative environment in which
fisheries [or forestry] management has been conducted. Correspondingly, those who
provide funds want to support-projects that succeed — even when measures of
success are chosen shonsightedly.” :

Genenily. leaming from failure is neither politically nor scientifically acceptable.
This is exacerbated by the fact that continuing legislative support often demands that
the progam demonstrate concrete, short-term results. This poses problems in a
: regime that requires failure to be an acceptable pan of the leaming process.

X. SUCCESSFUL ADAFTI«VE‘ MANAGEMENT
Trying to find e:dmple# in which ‘adaptive management has been implemented

successfully in multiple resource management regimes has proven elusive. The
following example illustrates a case from a different arena in which adaptive
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management was successfully implemented in order 1o demonstrate that the concept
of adapuve management can. in fact, be used to leam from management expenence.

In the Minneapolis Spouse Assault Expeniment (Gamer and Visher. 1988), which
was conducted berween 1981 and 1982. officers responding 16.2 domesuc violence
call responded in one of three ways: (1) on the: spot advice to the suspect, (2)
separauon of the couple for at least 8 h. or (3) immediate arrest. Responses were
assigned randomly to the police officer by the opérator. The rate of recidivism after
2 é-month follow-up was used (o0 measure which policy was most effectuve (re-
sponse 3 had the lowest recidivism rate). The success of that policy expenment
illustrates the value of experimentation to reduce uncertanyes in a management
context. In parucular, implementing the management program itseif as an expeni-
ment. and using the resulting informauon to modify pro procedures in order

10 meet program objecuves, is illustrative of 3 uue 3daptive Management expenence.

Xl. CONCLUSION

The effecuve implemenuauon of adapuve management (0 manage muitple resource
regumes remauns elusive. Adapuve management has been ;ubiec} 1o 2 wide armay of
interprerauons that may preciude its effectve uulizaton in natural resource manage-
ment regunes that are governed by muiuple plavess. various agency mandates. and
potenuaily incompauble objecuves. Ultimately. ad;pdyg'm_an;agqment may be best
suited to probiems less complicated than those addressed by either the Timber. Fish.
and Wildlife agreement or the Northwest Power Planning Act. Although formal
adoption anc institutionalization of adapuve management is critical. it is however
insufficient to ensure successful implementation. L .

The inherent nature of adaptive management requires fmanagement o take risk-
prone action while providing instiruuonal patence and subility. Furthermore,
informauon must be collected and analyzed over ume frames that often exceed the
typical tenure of politicians. Even when risk-prone action is accepred, other barriers
to the successiul acceptance of superior mno\auonsmavrmsc padticularly  the

wnnovauon threatens the ewustence of the starus quo.

Multiple resource management regimes present unique challenges to the imple-
menution of adaptive management. If adapuve management is to succeed. it must
be predicated on clearly esublished goals and decision criteria that will allow for
accounubility and evaluation of how goals are being met. This is panticularly
imporant in agreements predicated on consensus. Furthermore. the goals must be
compauble with nacural processes. existing (or achievable) technology, and social
norms (Oliver et al., 1992). S e

Although adaptive management has different requirements ‘depending on the
regime in which it is being implemented, the single’ most imporuant requirement
necessary for its effective use is an agreed-upon definition of what the term means
and an explicit commitment to implement it as deﬁnfe‘d;hWimom an agreed-upon
definition and commitment, the resulting understanding will continue to be frag-
mented and is unlikely to conuibute to 2 comprehensive understanding on a system-
wide scale, such as is demanded by adapuve managemént .

The difficulties of implementing adaptive management from a sociological and
instituional perspective are large. In essence, adaptive management requires the
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redefiniuon of success by managers and politicians in which learrung from error
becomes an acceptable part of the leaming process. If we are to move toward
successfully resolving natural resource management conflicts, then scientists. man-
agers. and decsion makers alike wul need to more fully embrace the fundamental
concepts of adapuve managemcm that is, (1) provide effective links berween
science and m:n:gcmen( and’ (’) u‘nplemcn( management recommendations and
policies as an e(penmcm Thxs xs necessary f we are to tuly “leam’ from
expenence.
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