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Adaptive management is a valuable approach for evaluating new guidelines, such as the
Riparian Management Guidebook and other elements of the Forest Practices Code, and
resolving conflicting opinions about the best way to meet management objectives.

3 Arguments for Implementing Adaptive Management Now

Adaptive management is valuable whenever there is significant uncertainty about
the outcomes of management policies. Some argue that under such conditions there
is no logical reason not to implement adaptive management, and that we should
do so before opportunities are foreclosed. Additional impetus for implementing
adaptive management is provided by the Forest Practices Code (FPC), which requires
managers to adopt many new, previously untested strategies. Other existing condi-
tions, not related to the FPC, are also conducive to adaptive management. The
advantages of implementing adaptive management now (summarized in Sections
3.1–3.9) should be weighed against potential disadvantages. For example, the
demands of the FPC may limit the time, energy, and resources available for adap-
tive management, as well as the flexibility to try alternative practices. On the other
hand, some people contend that, for most issues, the FPC still allows ample room
to test alternatives. The preface in the FPC guidebooks states explicitly that the
purpose of the guidebooks is to help users exercise professional judgement,
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that some guidelines provide a range of options, and that recommended practices
may be modified when an alternative could provide better results (B.C. Forest
Service and B.C. Environment 1995).

3.1 The sooner the better

The strongest argument for implementing adaptive management now is that the
sooner we start managing adaptively, the sooner we will gain critical information
about the ecosystems we are managing and the effectiveness of management
activities. If an adaptive approach had been used more widely in the past, we would
be facing less uncertainty now. We would have a clearer idea of which activities
are effective in meeting management objectives, and whether those management
objectives are appropriate. It is particularly important to start experiments soon
because of the potentially long lag times and response times characteristic of forest
ecosystems.

3.2 The potential value of expected information is high

The high level of uncertainty about how to manage forest ecosystems sustainably
and meet changing objectives means that the potential value of information that can
be gained from management experiments is also high. Deliberate management
experiments are less valuable where the system is well understood and uncertainty
about the outcome of management is low (Walters 1986; Walters and Holling 1990).

3.3 Opportunities for testing a range of options are still available

We must start managing adaptively before options are foreclosed and costs become
too high. Existing landscapes still offer opportunities for testing a range of manage-
ment prescriptions (e.g., unlogged landscapes are still available as controls for some
types of experiments). The longer we wait, however, the less flexibility we will have
in selecting spatial replicates (especially those replicates requiring unlogged condi-
tions). For example, in an adaptive management project in the Missouri Ozark for-
est (Kurzejeski et al. 1993), past harvesting activities constrained the number of spatial
replicates and precluded temporal replication of treatments.

Furthermore, as the amount of unmanaged forest decreases, its value increases,
and our ability to compensate for outcomes that are ecologically damaging decreases
(Hilborn 1987). Managers (and the public) may be more averse to risk, and less will-
ing to experiment with “endangered” ecosystems (Volkman and McConnaha 1993).
Management experiments will also become more difficult and expensive (but
potentially more valuable) as competing pressures on the forest increase. In some
cases, the potential ecological and economic costs of management experiments
could come to outweigh the benefits of increased knowledge. The potential costs
of postponing experimental policies is emphasized by Walters et al. (1992), in ref-
erence to the Florida Everglades: “But balanced against these risks and costs is the
stark fact that there is only one Everglades. The alternative to an aggressive and timely
restoration program is to watch economic development, with its thirst for new
water sources, quickly erode the flexibility and opportunities that now exist . . .
Unless a demonstration experiment is arranged soon . . . we will lose forever the
opportunity to make that demonstration.”
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3.4 Adaptive management can be used to evaluate and improve the Forest
Practices Code

We need to determine whether the strategies in the FPC achieve their intended
objectives. Although the FPC is based on the best available knowledge and profes-
sional expertise, that knowledge is limited. Inevitably, some parts of the FPC will
be ineffective, some will be unnecessary, and some may be detrimental. Managers
do not have the luxury of waiting for information from detailed research or small-
scale studies before implementing the FPC. Thus, adaptive management could be
an integral component of a strategy for monitoring the effectiveness of the FPC, and
could allow us to learn from any unexpected outcomes. Moreover, because adap-
tive management provides an explicit strategy for dealing with unexpected outcomes,
such outcomes are less likely to undermine the credibility of those trying to improve
forest practices.

Adaptive management could not only deliberately generate information that
would help improve the FPC, it could also be designed to provide a formal conduit
for that information to flow from the operations level (in districts) up to policy-makers.
It thus may help the B.C. Forest Service move away from its current emphasis on com-
pliance, towards a management system that emphasizes objectives, allows more site-
specific prescriptions, and focuses on managing forest ecosystems sustainably.

3.5The Forest Practices Code may be an effective catalyst for implementing
adaptive management

The FPC has heightened awareness of uncertainty and may diminish resistance to
change. “Crises” and turbulence often stimulate managers and decision-makers to
try new approaches (Walters 1986). The FPC and the turbulence it creates may be
an effective catalyst for overcoming the inertia that often frustrates effective imple-
mentation of adaptive management (e.g., Hilborn 1992; Lee 1993; Volkman and
McConnaha 1993). In addition, recent crises in the management of other resources
(e.g., the northern cod fishery on the east coast and the salmon fishery on the west
coast) may contribute to greater awareness of the uncertainty in forest management,
and of the costs of managing in ignorance.

3.6 Adaptive management offers a strategy for dealing with the changes that
accompany the Forest Practices Code

The FPC requires changes in the way forests are managed. Because adaptive man-
agement offers a strategy for dealing with these changes and the accompanying un-
certainties, it may face less resistance as an extra burden or a source of change itself.
Adaptive management offers a strategy for dealing with the chaos of implementing
and monitoring the FPC.

3.7 Links between various agencies and stakeholder groups already exist

Adaptive management requires co-operation among government agencies, indus-
try, and other stakeholders, and among researchers, managers, and decision-mak-
ers. In British Columbia, these links already exist (although they can be strengthened)
because of past processes and initiatives (e.g., Old Growth Strategy, Model Forests,
Land and Resource Management Plans).

“Taking advantage of
changes being forced
by non-experimental
changes can be
useful. . . . This is a
circumstance in
which operational
staff are already
bruised by changing
conditions, and may
welcome
experimenters who
approach them with
an understanding of
their confusion at
having their jobs
altered and criticized”
(Lee 1993).

Arguments for Implementing Adaptive Management Now

“Experiments often
bring surprises, but if
resource management
is recognized as being
inherently uncertain,
the surprises become
opportunities to learn,
rather than failures to
predict” (Lee 1993).
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3.8 Acrimony and conflict can provide the impetus for adaptive management

There is a healthy and vigorous debate in British Columbia over how forests should
be managed sustainably. People are aware of a variety of alternatives, but may
disagree over their merits and effectiveness. Adaptive management may therefore
receive wide support as a strategy for resolving these debates and “breaking con-
frontational gridlock” (Halbert 1993; Lee 1993).

3.9 Adaptive management (and its value) is more widely understood
than ever before

The concept of adaptive management and its value are more widely recognized
(albeit vaguely) than ever before, in part because of the influence of Holling, Walters,
and other proponents of adaptive management. There are people within both
the B.C. Forest Service and B.C. Environment, including many former students of
Walters and others, who are familiar with adaptive management and are keen to
implement it.
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There are a number of technical, economic, ecological, and institutional challenges in
implementing adaptive management. For example, people may be reluctant to experiment with
vulnerable or special species.

4 What Key Problems Will Need to be Resolved?

Adaptive management of forest ecosystems will not be easy. Despite the benefits
cited by proponents, there have been relatively few cases where adaptive manage-
ment has been attempted, or implemented effectively. Technical, economic, and eco-
logical barriers are intertwined with substantial institutional and sociological barriers.
While the ecological and institutional complexities of most forest management
issues increase the potential value of adaptive management (since outcomes are more
difficult to predict), they also increase the difficulties in implementing it. Forest man-
agement must address multiple spatial and temporal scales, and multiple objectives.
This complexity can be overwhelming.

Problems mentioned in the literature, in the workshop, and in interviews with
experts and those who have attempted adaptive management are summarized below.
Not all will necessarily arise in applying adaptive management to forests in British
Columbia. Given the significant potential benefits outlined in Section 2, these prob-
lems should not be viewed as arguments against adaptive management, but rather
as a reason to invest careful thought and effort in strategies to avoid, minimize, or
mitigate them.
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4.1 Technical challenges

The technical challenges primarily arise from how to design powerful experiments
and effective monitoring strategies for phenomena that operate at large spatial scales,
are characterized by high levels of variability, have complex time – treatment inter-
actions, or have long response times. These challenges include:

• identifying and finding enough large-scale replicates;

• providing temporal replicates of treatments with long response times;

• developing alternative statistical techniques (or making use of existing ones)
when temporal or spatial replication is impractical;

• providing useful results in timely fashion;

• developing strategies that allow us to improve management in the short term,
as well as the medium and long terms; and

• using information from sources other than perturbation experiments in a
systematic and rigorous way that recognizes both its merits and limitations.

Potential solutions

In finding solutions to specific design problems, assistance should be sought from
those with expertise in experimental design and statistics. For help in designing large-
scale experiments that investigate ecosystem relationships, we can also look to the
experience of those involved in experimental forests, such as the H.J. Andrews and
Hubbard Brook forests in the U.S.A. (e.g., Likens 1985). Reviewing research in medi-
cine (e.g., clinical trials) and social sciences, areas that also face significant con-
straints on experimental design, may provide useful insights that can be applied when
designing forest management experiments.

These technical challenges are substantial, but they need not prevent the
implementation of adaptive management. Although experimental designs may not
be ideal, with thought and imagination they can be adequate to provide useful
information about how management activities affect forest function. For example,
McAllister and Peterman (1992b) used specific examples to demonstrate how fish-
eries management could be made more informative by applying the principles of
experimental design. While forest ecosystems will impose different design problems,
they are not necessarily more difficult to overcome. Moreover, an adaptive approach
is not precluded when control and replication are impossible. Although retrospec-
tive studies and monitoring the outcome of a single policy provide feedback
that is less reliable than that from well-designed management experiments, these
efforts can still lead to learning.

4.2 Economic challenges

Management experiments can be expensive to design, implement, and monitor. The
planning and layout of prescriptions that compare alternatives will take more time,
and sometimes more expertise, than is currently required. Often some revenue will
be foregone. Discount rates and impatience frequently deter activities where the costs
are immediate, but the benefits are delayed. Moreover, the costs (and benefits) of
management experiments may not be borne evenly (see Section 7.5). Additional costs
may result if some of the alternatives that are tested have negative outcomes. Together,

“From the
experimental design
standpoint, one of
MOFEP’s biggest
disadvantages is low
statistical power of
the design”
(Kurzejeski et al
1993).
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these costs may lead to pressure to implement experiments that are less expensive,
even if they are also less reliable, and thus less valuable, in the long term.

Potential solutions

Formal decision analysis can be used to compare the expected economic values of
alternative designs and monitoring schemes (see Section 6.2). This can help man-
agers identify the design that best achieves a desired balance between the value of
information gained and its cost. It can also be a useful tool for deciding when it is
economically worthwhile to take an experimental approach.

Adaptive management does not necessarily require detailed (and therefore
expensive) monitoring everywhere. A monitoring strategy that focuses on a few pow-
erful indicators may be adequate to distinguish between management options. We
should also invest effort in developing innovative monitoring techniques that are
inexpensive but reliable.

4.3 Ecological challenges

Deliberately perturbing the ecosystem, to improve understanding about how it works
and how to manage better, carries some risk of causing irreversible damage. Man-
agers and the public may be particularly reluctant to experiment with scarce or
endangered ecosystems.

Potential solutions

It is important to recognize that, because we are uncertain about their outcomes,
current management practices are also “experiments” (though poorly designed ones).
They too could result in ecological damage, and that damage would be widespread.
Hilborn et al. (1979) point out that “trial-and-error” approaches to resource man-
agement are no longer acceptable because: “. . . we are now at a time where the
intensity and the extensiveness of our trials can generate errors that are potentially
larger than society can afford.” (Hilborn et al. 1979, cited in Halbert 1993) Thus,
deliberate management experiments are not necessarily more risky or ecologically
damaging than the consequences of managing in ignorance.

The irreversibility and cost of ecological damage is a function of scale. Dam-
age will be limited to only some replicates in an experiment, since not all replicates
will receive the same treatment. Damage that is limited to a portion of the landbase
is more acceptable than extensive damage that could result from widespread appli-
cation of conventional practices. Furthermore, some ecological damage in the short
term may lead to sustainability in the long term, by providing information that
allows managers to correct damaging courses of action, and by defining the limits
of “safe” practices. Some strategies for minimizing the risk of damage are listed below.

• Use formal methods of risk assessment to assess when the risks and costs of eco-
logical damage outweigh the value of information that will be gained.

• Consider assigning potentially damaging treatments to those replicates that have
lower ecological value already, although this bias would present problems in
classical statistical analyses.

• Design experiments that are “safe to fail” rather than “fail safe.” Experiments
that are “safe to fail” would explicitly include contingency plans that would be
implemented in the case of “failures” or potentially damaging outcomes. In

What Key Problems Will Need to be Resolved?

“If adaptive
management is to
reduce the
uncertainty as rapidly
as possible, it may
occasionally be
necessary to do
something that does
not appear ‘optimal’
because it will
provide information
about the system”
(Hillborn et al. 1979,
cited in Halbert
1993).
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contrast, “fail safe” experiments assume that failures will not occur, and leave
managers unprepared when they do occur.

• Develop an “early warning system” to avoid or minimize damage. Use infor-
mation from previous management activities (whether deliberate experiments
or not) to identify changes in indicators that should trigger adjustments in the
management regime in order to minimize damage.

4.4 Institutional and social challenges

Institutional and social challenges are often the biggest barriers to getting adaptive
management accepted and then implemented effectively (Halbert 1993; Lee 1993).
The key barriers identified in the literature and at the workshop are summarized
below, and addressed further in Section 7.

Reluctance to admit uncertainty and to risk innovative management alternatives

Adaptive management presupposes that we recognize that there is uncertainty about
the outcomes of management activities. It is impossible to convince people of the
value of adaptive management if they fail to acknowledge uncertainty. Conversely,
mangers who recognize that they are already experimenting will be much more open
to adaptive management. Although reluctance to admit uncertainty has been a sub-
stantial barrier to effective adaptive management in other jurisdictions (Halbert 1993;
Lee 1993), some contend that it will be less of a problem here because people
involved in forest management in British Columbia are already well aware of
uncertainty and are eager to try new approaches.

Adaptive management involves testing a range of treatments; some will be less
effective than others and some will have undesirable outcomes. Managers will be
reluctant to adopt adaptive management if undesirable outcomes are perceived as
“failures” and if managers are viewed unfavourably or penalized as a consequence.

Lack of necessary expertise and skills

Few managers currently have the necessary expertise (or resources) to design large-
scale management experiments or effective monitoring strategies, or to use quanti-
tative decision analysis. Neither do they have access to adequate expertise to help
fill those knowledge gaps.

Ensuring continuity of funding and commitment

Forest ecosystems operate at much longer time scales than do most decision-makers,
managers, or researchers. Management experiments may be vulnerable to interrup-
tions in funding and support (e.g., Leamann and Stanley 1993; Sainsbury et al. 1994)
Staff turnover, particularly in isolated areas, and storage of data will pose significant
logistical problems for long-term projects. Support from industry may vary with the
economic climate. Support from a variety of stakeholders may be lost if short-term
preliminary results are unfavourable.

Ensuring proper implementation

How well or poorly an experiment is implemented can affect the value of the infor-
mation it yields, regardless of how rigorous the initial design is. Predictions cannot
be reliably compared to outcomes if the policy is not implemented as planned.
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Management experiments can be scuttled in mid-stream by political, economic, or
social pressures. For example, Leamann and Stanley (1993) encountered a number
of difficulties in implementing an experimental management program for two stocks
of Pacific ocean perch. Some of these problems significantly reduced the value of
information that was gained. In particular, fishermen grew dependent on the high
catches called for in the first phase of the protocol and were reluctant to subsequently
reduce them in the second phase. Managers, faced with the political, social, and
economic pressures to maintain catch levels, suggested a compromise that would
have yielded no useful information. The problems encountered by Leamann and
Stanley (1993), together with solutions they suggested, are listed in Appendix 3.

Desire for fair and equitable treatment of tenure holders, other resource users, and
communities

With British Columbia’s current system of assigning rights to timber in specific areas to
individual companies, it is likely that the costs and benefits of alternative manage-
ment practices will be borne unevenly among participants. Some management
alternatives tested will restrict the availability of timber in some areas, impose other
costs and foregone revenues, or enhance revenues in only some areas. Such inequi-
ties in costs and benefits could make it difficult to gain necessary support and
co-operation.

The existing organizational and regulatory structure may be incompatible with
adaptive management

To manage adaptively, managers must have the flexibility to respond quickly to the
results of management experiments. For example, Hilborn (1992) noted that organi-
zational structure inhibited institutional learning about the value of spawning chan-
nels for sockeye salmon in British Columbia. While monitoring and evaluation were
effectively used to improve operation of the spawning channels, they were not
effectively used in decisions about whether to build additional channels. Learning
about channel operation occurred because: (i) the objective was clear, (ii) the deci-
sions could be evaluated quickly, and (iii) evaluation and decision-making occurred
within the same facility, by the same people. This suggests that considerable thought
will have to go into improving connections among evaluators, decision-makers, and
implementors.

The FPC, with its emphasis on compliance and the penalties for non-compliance,
may be a barrier to the implementation of adaptive management. Managers may be
unwilling to experiment, if they perceive that it raises the risk of violating the FPC
and incurring penalties.

Adaptive management requires a team approach that involves participants with a
diversity of skills, backgrounds, and perspectives

The wide variety of skills required for adaptive management implies that a whole
range of participants will have to interact as a team. Communication among team
members must overcome differences in training, education, values, experience, and
institutional “cultures.” Turnover in participants will be an additional problem to
maintaining an effective team.

What Key Problems Will Need to be Resolved?
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Adaptive management requires multi-agency participation

Management problems cross jurisdictions and require co-ordinated multi-agency
approaches. Working with different agency “cultures” and different cultures between
researchers and managers will be a challenge. Institutional politics and power
struggles may pose a further hurdle to implementation of adaptive management.

Adaptive management requires explicit links between the results of management
experiments and changes to management practices

Some stakeholders will have a vested interest in maintaining the status quo; others
will have a vested interest in change. There must be a commitment to use the results of
management experiments to improve management practices in the future.


	3 Arguments for Implementing Adaptive Management Now
	3.1 The sooner the better
	3.2 The potential value of expected information is high
	3.3 Opportunities for testing a range of options are still available
	3.4 Adaptive management can be used to evaluate and improve the Forest Practices Code
	3.5 The Forest Practices Code may be an effective catalyst for implementing adaptive management
	3.6 Adaptive management offers a strategy for dealing with the changes that accompany the Forest Practices Code
	3.7 Links between various agencies and stakeholder groups already exist
	3.8 Acrimony and conflict can provide the impetus for adaptive management
	3.9 Adaptive management (and its value) is more widely understood than ever before

	4 What Key Problems Will Need to be Resolved?
	4.1 Technical challenges
	4.2 Economic challenges
	4.3 Ecological challenges
	4.4 Institutional and social challenges

	Continued Sil426-3

