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educational organization comprising a network of scholars across the nation dedicated
to protecting health, safety, and the environment through analysis and commentary. CPR
believes sensible safeguards in these areas serve important shared values, including doing
the best we can to prevent harm to people and the environment, distributing environmental
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government action. Rather, CPR supports thoughtful government action and reform to
advance the well-being of human life and the environment. Additionally, CPR believes
people play a crucial role in ensuring both private and public sector decisions that result
in improved protection of consumers, public health and safety, and the environment.
Accordingly, CPR supports ready public access to the courts, enhanced public participation,
and improved public access to information.
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Introduction
Over the last two decades, natural resource scientists, managers, and policymakers have
increasingly endorsed “adaptive management” of land and natural resources. Indeed, this
approach, based on adaptive implementation of resource management and pollution control
laws, is now mandated in a variety of contexts at the federal and state level. Yet confusion
remains over the meaning of adaptive management, and disagreement persists over its
#3&0#A$&33'"/'0&73(@(A(,B'($'3>&;(?;';"$,&G,3C'
H(,-'(,3'&6>-73(3'"$'7%D#3,($2'6&,-"%3'@73&%'"$'3B3,&67,(;'
monitoring of ongoing results, adaptive management
recognizes the inherent uncertainty that complicates natural
/&3"#/;&'67$72&6&$,'&00"/,3'7$%'"00&/3'7'3,/7,&2B'0"/'?AA($2'
information gaps. However, documented instances of
successful adaptive management of public resources are rare.
Funding structures and agency cultures often stand in the way
of learning. Furthermore, unless carefully designed, adaptive
management programs threaten management accountability
and can be used to avoid politically controversial limits on
economic activity.

Key Lessons for Adaptive Management
UÊ `>«ÌÛiÊ>>}iiÌÊV>ÊLiÊÕÃivÕÊÊ>``ÀiÃÃ}Ê
iÛÀiÌ>Ê«ÀLiÃÊV >À>VÌiÀâi`ÊLÞÊV«iÌiÊ
Õ`iÀÃÌ>`}Ê>`Ê`Þ>VÊÃÞÃÌiÃ°
UÊ `>«ÌÛiÊ>>}iiÌÊÜÀÃÊLiÃÌÊÜ iÊÊ
ÌÊÃÊÌ>Ài`ÊÌÊÌ iÊ«ÀLiÆÊÃÊ`iÃ}i`ÊÊ
ÌÊiÃÕÀiÊ>VVÕÌ>LÌÞÊ>`ÊivÀVi>LÌÞÆÊ«ÀÌiÃÊ
ÕÃivÕÊi>À}ÆÊ>`ÊÃÊÃÕ««ÀÌi`ÊÊ
LÞÊÃÕvwViÌÊvÕ`}°
UÊ `>«ÌÛiÊ>>}iiÌÊÃÊÌÊ>Ü>ÞÃÊÌ iÊ>««À«À>ÌiÊ
ÃÌÀ>Ìi}Þ°ÊÌÊÃ Õ`ÊÌÊLiÊÕÃi`ÊÌÊ`i>ÞÊÀÊiÛ>`iÊi}>Ê

ÀiµÕÀiiÌÃÆÊÜ iÀiÊÊ««ÀÌÕÌÞÊiÝÃÌÃÊÌÊÀiÛÃiÊÀÊ
This white paper is intended to help legislators, agency
ÀiiÛ>Õ>ÌiÊÀi}Õ>ÌÀÞÊ`iVÃÃÆÊÜ iÀiÊÃÌ>iÃÊ>ÞÊ
personnel, and the public better understand and use adaptive
LiÊÀÀiÛiÀÃLiÆÊÀÊÜ iÀiÊi>À}ÊÃÊÕiÞÊÊ
management. Adaptive management is not a panacea for
ÊÌ iÊÀiiÛ>ÌÊÌiÊÃV>i°Ê
the problems that plague natural resource management. It is
appropriate in some contexts, but not in others. Drawing on
key literature as well as case studies, we offer an explanation
"0 '7%7>,(4&'67$72&6&$,+'($;A#%($2'7'%(3;#33("$'"0 '(,3'@&$&?,3'
and challenges; a roadmap for deciding whether or not to use it in a particular context;
7$%'@&3,'>/7;,(;&3'0"/'"@,7($($2'(,3'@&$&?,3'E-(A&'74"(%($2'(,3'>",&$,(7A'>(,07AA3C'!"AA"E($2'
these recommendations should simultaneously improve the ability of resource managers to
achieve management goals determined by society and the ability of citizens to hold managers
accountable to those goals.
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What Is Adaptive Management?
The concept of adaptive natural resource management was developed in the 1970s by
&;"A"2(3,'.CIC'JK#LLM'N"AA($2'7$%'?3-&/(&3'@("A"2(3,'.7/A'H7A,&/3C'O-&B'7/2#&%',-7,'A(6(,&%'
knowledge about natural systems called for a structured, iterative approach to environmental
management. The goal of this approach was to reduce uncertainty over time by
systematically incorporating learning into management. They called for managers to design
,-&(/'7;,("$3'73'3;(&$,(?;'&G>&/(6&$,3+'6"$(,"/($2',-&'"#,;"6&3+'7$%'7%D#3,'67$72&6&$,'
direction in light of what the experiments revealed.
The Elements of Adaptive Management
The essence of adaptive management is a commitment to learning and a systematic
7>>/"7;-',"'%"($2'3"C'P&,7(A&%'%&?$(,("$3'"0 '7%7>,(4&'67$72&6&$,'7@"#$%+'@#,',-&/&'(3'
general agreement that it embraces these elements:
Q' Explicitly stated goals and measurable indicators of progress
toward those goals;
Q' R$'iterative approach to decision-making, providing the opportunity
,"'7%D#3,'%&;(3("$3'($'A(2-,'"0 '3#@3&S#&$,'A&7/$($2T
Q' Systematic monitoring of outcomes and impacts;
Q' Feedback loops so that monitoring and assessment produce continuous
and systematic learning that in turn is incorporated into subsequent
rounds of decision-making;
Q' UG>A(;(,'acknowledgement and characterization of risks and uncertainties,
(%&$,(?;7,("$'"0 'F&B'#$;&/,7($,(&3'0"/'67$72&6&$,'>#/>"3&3T'7$%'
Q' R$'"4&/7/;-($2'2"7A',"'reduce uncertainty over time.
A distinction is often made between “active” and “passive” adaptive management. In active
adaptive management, management actions are designed as experiments to test hypotheses
7@"#,',-&'3B3,&6C'!"/'&G76>A&+'0"/&3,'67$72&/3'#$;&/,7($'"0 ',-&'&00&;,'"0 '>"3,V?/&'A"22($2'
on sensitive species might decide to log some areas while leaving others untouched. Passive
adaptive management does not rely on deliberate experiments, instead choosing the strategy
,-"#2-,'6"3,'A(F&AB',"'E"/F'@#,'#3($2'6"$(,"/($2',"'($0"/6'/&?$&6&$,'"0 ',-&'>/&%(;,(4&'
models and updating of the management hypotheses. In a passive adaptive management
3,/7,&2B+'0"/&3,'67$72&/3'E"#A%'(6>A&6&$,'>"3,V?/&'A"22($2'($',-&'A";7,("$3'7$%',"',-&'
extent they believe it will promote desired forest conditions. They would intensively monitor
the outcome and be prepared to learn that at least some elements of their initial decisions
were mistaken. Both active and passive adaptive management should be distinguished from
ordinary trial-and-error, a less structured decision-making approach in which management
interventions are tried seriatim, evaluated on an ad hoc basis, and either retained or discarded
based upon a general assessment of how well they achieve their goals.
Making Good Use of Adaptive Management
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Adaptive management is frequently coupled with collaborative or consensus-based
decision-making. The two are, however, conceptually distinct. Adaptive management is a
>/";&33'0"/'A&7/$($2'7$%'7%D#3,($2'67$72&6&$,C'W$',-&"/B+'(,';7$'@&'#3&%'E(,-'7$B'3"/,'"0 '
decision-making process that the particular management context permits. Consensus-based
"/';"AA7@"/7,(4&'67$72&6&$,'>/";&33&3'7>>AB'3>&;(?;'>/";&%#/&3',"'67F($2'67$72&6&$,'
decisions, engaging a variety of stakeholders and attempting to reach consensus rather than
imposing actions in a top-down way.
X7$72&/3'3-"#A%'&G&/;(3&'3>&;(7A';7#,("$'($'#3($2'7%7>,(4&'67$72&6&$,'($';"$D#$;,("$'
with consensus-based decision making because the need for consensus adds a potentially
insurmountable barrier to changing management direction in response to new information.
Adaptive management provisions, for example, are increasingly popular in hydropower
relicensing settlement agreements, which often have a very large number of parties. Some
settlement agreements require that all parties agree on changes to management in response
to monitoring data.1'O-7,'3"/,'"0 '>/"4(3("$'($-(@(,3'67$72&6&$,'7%D#3,6&$,'3(6>AB'@&;7#3&'
(,'(3'%(0?;#A,',"'2&,'7AA',-&'>7/,(&3',"2&,-&/',"';"$3(%&/';-7$2&3C'O-"#2-',-&/&'67B'@&'",-&/'
@&$&?,3'0/"6'/&S#(/($2'3,7F&-"A%&/';"$3&$3#3+'%(4&/2&$,'3,7F&-"A%&/'($,&/&3,3'7A3"',&$%',"'
67F&'67$72&6&$,';-7$2&3'%(0?;#A,'@&;7#3&',-&'>7/,(&3'67B'$",'72/&&'"$'E-7,'-73'@&&$'
learned or what changes are desirable.
Adaptive Management in Practice
Since the mid-1990s, the concept of adaptive management has held a prominent place in
natural resource management policy in the United States, embraced by agency heads and
A($&'67$72&/3'7A(F&'7$%'($;/&73($2AB'?$%($2'(,3'E7B'($,"'72&$;B'2#(%7$;&+'/&2#A7,("$3+'7$%'
statutory mandates. The concept is not without controversy, however. Resource users
and the regulated community sometimes argue that adaptive management does not provide
3#0?;(&$,'/&2#A7,"/B';&/,7($,B+'&G>"3($2',-&6',"',-&'/(3F'"0 ';"3,AB'#$7$,(;(>7,&%';-7$2&3'7$%'
67F($2'A"$2V,&/6'>A7$$($2'%(0?;#A,'"/'(6>"33(@A&C'!"/',-&(/'>7/,+'67$B'&$4(/"$6&$,7A(3,3'
argue that adaptive management places too much open-ended discretion in the hands
of agency managers, reducing accountability and exposing environmental values to the
risks of agency capture and bureaucratic inertia.
As practiced by resource management agencies, adaptive management often falls well short
"0 ',-&'3;(&$,(?;'(%&7AC'I,7,#,"/B'7$%'72&$;B'%&?$(,("$3'"0 '7%7>,(4&'67$72&6&$,'47/B'E(%&AB+'
73'%"',-&'"@D&;,(4&3'7$%'(6>A&6&$,7,("$'>/",";"A3'"0 ',-&'72&$;(&3'7$%'>/"2/763C'X"3,'
"0 ',-&'%&?$(,("$3'&6>A"B&%'7/&'%&;(%&%AB'(6>/&;(3&C'Y&B'S#&3,("$3Z($;A#%($2'-"E'A&7/$($2'
will be accomplished, exactly how it will improve management decisions, and how managers
E(AA'@&'-&A%'7;;"#$,7@A&',"'3,7,#,"/B'2"7A3Z,B>(;7AAB'7/&'$",'7%%/&33&%C'R3'7'/&3#A,+'
in many cases the term “adaptive management” has become at best uninformative
and at worst a smokescreen for unbounded agency discretion and a wobbly commitment
,"'>/"2/76'"@D&;,(4&3C'
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The Everglades: Without Clear Goals, Adaptive Management Goes
Nowhere
/ iÊ «Ài iÃÛiÊ ÛiÀ}>`iÃÊ,iÃÌÀ>ÌÊ*>Ê

,*®ÊÕÃÌÀ>ÌiÃÊiÊÃÌ>ViÊÜ iÀiÊ>`>«-

ÌÛiÊ>>}iiÌÊ >ÃÊv>i`Ê«À>ÀÞÊLiV>ÕÃiÊÌÊÜ>ÃÊ>`>Ìi`ÊLÞÊ }ÀiÃÃÊÊ>Ê>««À«À>ÌiÊVÌiÝÌ°Ê/ iÊ

,*ÊÜ>ÃÊ>`«Ìi`ÊÊÓääÓÊÊ>ÊivvÀÌÊÌÊÀiÃÌÀiÊÌ iÊiV}V>ÊvÕVÌ}Ê

vÊÌ iÊÀ`>Ê ÛiÀ}>`iÃ°ÓÊÊ }ÀiÃÃÊÌi`i`ÊºÌÊÀiÃÌÀi]Ê«ÀiÃiÀÛi]Ê>`Ê«ÀÌiVÌÊÌ iÊ-ÕÌ Ê
À`>ÊiVÃÞÃÌiÊÜ iÊ«ÀÛ`}ÊvÀÊÌ iÀÊÜ>ÌiÀÀi>Ìi`Êii`ÃÊvÊÌ iÊÀi}]ÊVÕ`}ÊÜ>ÌiÀÊ
ÃÕ««ÞÊ>`Êy`Ê«ÀÌiVÌ°»3ÊÊ/ iÊfnÊLÊVÃÌÊvÊÌ iÊÀiÃÌÀ>ÌÊ«>ÊÜ>ÃÊÌÊLiÊÃ >Ài`Ê
iµÕ>ÞÊLÞÊÌ iÊvi`iÀ>Ê}ÛiÀiÌ]ÊÌ ÀÕ} ÊÌ iÊÀÞÊ À«ÃÊvÊ }iiÀÃ]Ê>`ÊÌ iÊvi`iÀ>Ê
Ã«ÃÀ]ÊÌ iÊ-ÕÌ ÊÀ`>Ê7>ÌiÀÊ>>}iiÌÊ ÃÌÀVÌÊ-7 ®°Ê
i>ÛÞÊi« >ÃÃÊ >ÃÊLiiÊ«>Vi`ÊÊÃ>ÌÃvÞ}ÊÃÌ>i `iÀÃ½ÊiVVÊÌiÀiÃÌÃÊÀ>Ì iÀÊÌ >Ê
Ì iÊiÛÀiÌ>Ê>`>ÌiÃ]Ê>`ÊÌ ÃÊL>>ViÊ«>ViÃÊ>ÊV i `ÊÊiÝ«iÀiÌ>Ì]Ê
i>À}]Ê>`Ê>`>«Ì>Ì°ÊÊÀiÃ«ÃiÊÌÊÃÌ>i `iÀÃ½Ê`i>`Ã]ÊÌ iÊ

,*Ê`iÛÌiÃÊ>Ê}Ài>ÌÊ

`i>ÊvÊ>ÌÌiÌÊÌÊÌ iÊÕÃiÊvÊiÛiÀÊÀiÊ iÀVÊi}iiÀ}ÊÌiV µÕiÃÊÌÊiÝ«>`ÊÜ>ÌiÀÊ
ÃÕ««iÃÊ>`ÊiÃÕÀiÊy`ÊVÌÀÊvÀÊ-ÕÌ ÊÀ`>½ÃÊiÝ«`}Ê««Õ>Ì°Êi>Ü i]ÊÌÊ
}ÛiÃÊÜÊ«ÀÀÌÞÊÌÊÌ iÊ«ÀÛiiÌÊvÊiViÃÃ>ÀÞÊÃ iiÌÊÜ>ÌiÀÊyÜÃpÌ iÊ«À>ÀÞÊiV}V>Ê >>ÀÊvÊÌ iÊ ÛiÀ}>`iÃ°ÊÃÊ>ÊÀiÃÕÌ]ÊÌ iÊ

,*ÊÀi>ÃÊÊ>Ê«>}Ê`i]ÊÀ>Ì iÀÊÌ >Ê

>Ê>`>«ÌÛiÊ«iiÌ>ÌÊ`i°ÊÊ>ÊÓääÇÊÀiÛiÜ]ÊÌ iÊÛiÀiÌÊVVÕÌ>LÌÞÊ"vwViÊ
LÃiÀÛi`ÊÌ >ÌÊÊ

,*Ê«ÀiVÌÃÊ >`ÊLiiÊV«iÌi`Ê>`ÊÌ >ÌÊÌ iÊÞÊ«À}ÀiÃÃÊÌ >ÌÊ >`Ê

LiiÊ>`iÊÛÛi`Ê>ÊviÜ]ÊÃiiVÌÊ

,*Ài>Ìi`Ê«ÌÊ«ÀiVÌÃÊ`iÃ}i`ÊÌÊÕ`iÀÃÌ>`ÊÕÌÀiÌÊ

ÀiÛ>ÊÊ>L>`i`Ê>}ÀVÕÌÕÀ>Êwi`Ã°4
7 ÞÊ >ÃÊÃÕV Ê>ÊÜivÕ`i`Ê>ÌÌi«ÌÊ>ÌÊ>`>«ÌÛiÊ>>}iiÌÊv>ÌiÀi`¶Ê"iÊv>VÌÀÊÃÊÌ iÊ>ÀÌVÕ>Ìi`Ê}>ÊvÊÌ iÊ

,*]ÊÜ V ÊÃÌÀÛiÃÊÌÊ >ÛiÊÌÊ>\ÊiVÃÞÃÌiÊÀiÃÌÀ>ÌÊ>ÃÊÜiÊ>ÃÊÕÌiÀ-

ÀÕ«Ìi`ÊÜ>ÌiÀÊÃÕ««ÞÊ>`Êy`Ê«ÀÌiVÌ°ÊÃÊÊÌ iÀÊV>ÃiÃÊÜ iÀiÊ«ÀÛ>ÌiÊiVVÊÃÌ>iÃÊ>ÀiÊ
} ]ÊÀi}Õ>Ìi`ÊiÌÌiÃÊ>`ÊÌ iÀÊÃÌ>i `iÀÃÊÜ>ÌÊViÀÌ>ÌÞÊ>`ÊÃÌ>LÌÞ°ÊvÊÃViÌÃÌÃÊV>ÌÊ
«Ài`VÌÊÕÌViÃÊÜÌ Ê>Ê}Ài>ÌÊ`i}ÀiiÊvÊViÀÌ>ÌÞ]ÊiÝ«iÀiÌ>ÌÊÊ>ÞÊÃÌ>ViÃ]ÊvÊÌÊ
ÃÌ]ÊÃ«ÞÊÜÊÌÊÌ>iÊ«>Vi°ÊÃÊ>ÊÀiÃÕÌ]ÊÌ iÊ ÛiÀ}>`iÃÊ«>ÊÃÊÃÌÕVÊÊ`i}Ê>`Ê`>Ì>Ê
ViVÌÊÀ>Ì iÀÊÌ >Êi>À}ÊÌ ÀÕ} Ê>VÌÛiÊiÝ«iÀiÌ>ÌÊ>`ÊÀiÃÛ}ÊÕViÀÌ>ÌiÃÊÊ
v>ÛÀÊvÊiV}V>ÊÀiÃiVi°Ê
ÊÃiV`Êv>VÌÀÊÃÊÌ iÊL>ÃVÊV}ÀiÃÃ>Ê`ÀiVÌÛiÊvÀÊ>Ê À«Ã½Ê`iVÃ>}]ÊÜ V Ê}ÛiÃÊ
Ì iÊ>}iVÞÊ`ÃVÀiÌÊÌÊ«ÀVii`ÊÜÌ Ê>Ê«ÀiVÌÊÜ iiÛiÀÊLiiwÌÃÊºÌÊÜ ÃiÛiÀÊÌ iÞÊ
>VVÀÕi»ÊiÝVii`ÊVÃÌÃ°5ÊÊ/ iÃiÊ}À>ÌÃÊvÊLÀ>`Ê`ÃVÀiÌÊvÀiiÊÌ iÊ À«ÃÊÌÊiÃÌ>LÃ Ê«ÀÀÌiÃÊ
L>Ãi`ÊÊ«ÌVÃÊÃÌi>`ÊvÊ«ÀV«i`ÊÀi>Ã}Ê>`ÊiÛ`iVi°ÊÃÊ>ÊÀiÃÕÌ]ÊÌ iÊiÀV>Ê«ÕLVÊ >ÃÊLiiÊÃ>``i`ÊÜÌ Ê Õ`Ài`ÃÊvÊµÕiÃÌ>LiÊ`>Ã]ÊiÛiiÃ]Ê>`ÊÌ iÀÊÃÌÀÕVÌÕÀiÃÊÕÃÌwi`Ê
ÞÊLÞÊ`ÕLÕÃÊVÃÌLiiwÌÊ>>ÞÃiÃ°ÊÊ>ÊÃÌÕ`ÞÊvÊÃÃÃÃ««Ê,ÛiÀÊ>>}iiÌÊÊÓää{]ÊÌ iÊ
>Ì>Ê,iÃi>ÀV Ê ÕVÊÃÃÕi`Ê>ÊÃÜii«}Ê`VÌiÌÊvÊÌ iÊÃ}Õ`i`ÊiÌ `}ÞÊÕÃi`Ê
LÞÊÌ iÊ À«ÃÊÌÊÕÃÌvÞÊÀi«>V}ÊVÃÊ>`Ê`>ÃÊÊÌ iÊÕ««iÀÊÀÛiÀ°6ÊÊ/ iÊ
ÃÕvviÀÊvÀÊÃ>ÀÊy>ÜÃ°
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When Is Adaptive Management Appropriate?
Because uncertainty is typical of environmental and natural resource problems, adaptive
management is an important tool. When misused, however, it can provide an excuse to delay
>"A(,(;7AAB'#$;"60"/,7@A&'%&;(3("$3'7$%',"'($-(@(,'&00&;,(4&'>#@A(;'"4&/3(2-,C'O-&'?/3,'3,&>'
for policymakers considering prescribing adaptive management or managers considering
(6>A&6&$,($2'(,'3-"#A%'@&',"'&47A#7,&'(,3'?,'($',-&'>7/,(;#A7/';"$,&G,C
Adaptive Management Can Help Address Incomplete Understanding
and Changing Systems
Adaptive management can help address two challenges common to environmental problems:
($;"6>A&,&'#$%&/3,7$%($2'7$%';-7$2($2'3B3,&63C'U$4(/"$6&$,7A'3B3,&63'7/&'0/&S#&$,AB'
highly complex and poorly understood. Gaps in baseline data are common. Furthermore,
many natural processes and systems are inherently dynamic and non-linear, producing
unforeseen and even unforeseeable changes in the natural system on a human time scale.
Superimposing rapid global climate change on systems that were already dynamic has made
the situation even more complicated.
W$'A(2-,'"0 '#$;&/,7($,(&3'7$%'&$4(/"$6&$,7A';-7$2&+'(,'67B'@&'%(0?;#A,',"'(%&$,(0B'
management strategies that will achieve applicable management goals. Those circumstances
call for provisional management decisions and the structured learning adaptive management
can provide. Adaptive management is especially appropriate when uncertainties make
67$72&6&$,';-"(;&3'%(0?;#A,+'@#,',-&'>/"3>&;,3'0"/'/&%#;($2'#$;&/,7($,B'7>>&7/'2""%C
Adaptive Management Is Not Always the Answer
Adaptive management should only be used in contexts where it is likely to improve
67$72&6&$,C'W,'3&&F3',"'&$3#/&'>/"2/&33'"4&/',(6&',"E7/%'6&&,($2',-&'"@D&;,(4&3'"0 '7'
67$72&6&$,'&G>&/(6&$,'($',-&'07;&'"0 '3;(&$,(?;'#$;&/,7($,B+'E-(A&';"AA&;,($2+'3B$,-&3(L($2+'
7$%'7>>AB($2'$&E'3;(&$,(?;'($0"/67,("$C'W,'(3'7$'(,&/7,(4&'>/";&33',-7,';"AA&;,3'($0"/67,("$'
7$%'7>>A(&3'(,',"'%&,&/6($&'E-&,-&/'"$2"($2'67$72&6&$,'(3'"$',/7;F'"/'$&&%3',"'@&'7%D#3,&%'
to changed conditions or newly learned information.
But adaptive management is not a panacea. It requires more resources than conventional
management, because doing it right requires taking the time to carefully analyze the system
at the outset, monitor the results, and periodically reassess and revise. It imposes unfamiliar
%&67$%3'"$'67$72&6&$,'($3,(,#,("$3'0"/'A"$2V,&/6';"66(,6&$,'"0 '-#67$'7$%'?$7$;(7A'
resources. It imposes greater demands on stakeholders, because they must monitor decisions
7$%',-&'%&;(3("$V67F($2'>/";&33'"4&/',-&'A(0&'"0 ',-&'>/"D&;,C'K&;7#3&'(,'(6>A(&3',-7,'
decisions are always tentative, adaptive management may also increase or extend controversy
7$%';"$[(;,C'!($7AAB+'(,'67B'/&S#(/&',/7%($2',-&'7$,(;(>7,&%'@&3,'"#,;"6&'($',-&'3-"/,V,&/6'
for long-term learning and improvement.
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Because of these costs, adaptive management should not be undertaken lightly.
Managers should not assume that it is the right strategy for every management context.
W,'3-"#A%'@&'#3&%'"$AB'(0 ',-&'67$72&6&$,'(6>/"4&6&$,3'(,'>/"6(3&3'"4&/',(6&'D#3,(0B'
the trade-offs it imposes.
ESA ‘Incidental Take Permits’: Misuse of Adaptive Management to Evade Legal
Requirements
`>«ÌÛiÊ>>}iiÌÊÃÊÊÃÕLÃÌÌÕÌiÊvÀÊi}>ÞÊÀiµÕÀi`Ê«Ài>VÌÊiÛÀiÌ>Ê>>ÞÃÃÊÀÊvÀÊV«>ViÊÜÌ Êi}>Ê
ÃÌ>`>À`Ã°ÊÌÊÃÊÌÊ>««À«À>ÌiÊÌÊÀiÞÊÊ«ÀÃiÃÊvÊvÕÌÕÀiÊ>`>«ÌÛiÊ>>}iiÌÊ>ÃÊ>ÊÕÃÌwV>ÌÊvÀÊ}}Ê> i>`ÊÜÌ Ê>VÌÃÊ
Ì >ÌÊÜÕ`ÊÌ iÀÜÃiÊÌÊLiÊ>Üi`°Ê
1vÀÌÕ>ÌiÞ]ÊÌ >ÌÊÃÊ«ÀiVÃiÞÊ ÜÊ>`>«ÌÛiÊ>>}iiÌÊ >ÃÊLiiÊÕÃi`ÊÊViVÌÊÜÌ Ê>««V>ÌÃÊvÀÊºV`iÌ>ÊÌ>iÊ
«iÀÌÃ»ÊÕ`iÀÊÌ iÊ `>}iÀi`Ê-«iViÃÊVÌÊ -®]ÊÜ V Ê>ÜÊ>VV`iÌ>ÞÊ >À}ÊÀÊiÛiÊ}Ê>ÊÃÌi`ÊÃ«iViÃ°Ê1`iÀÊÌ iÊ
-]ÊiÛiÀÞÊvi`iÀ>Ê>}iVÞÊÕÃÌÊiÃÕÀiÊÌ >ÌÊ>VÌÃÊÌÊÌ>iÃ]ÊvÕ`Ã]ÊÀÊ«iÀÌÃÊ`ÊÌÊi«>À`âiÊÌ iÊVÌÕi`ÊiÝÃÌiViÊvÊ>ÞÊ
ÃÌi`ÊÃ«iViÃ°Ê/ iÊ1°-°ÊÃ Ê>`Ê7`viÊ-iÀÛViÊ7-®Ê>`Ê >Ì>Ê>ÀiÊÃ iÀiÃÊ-iÀÛViÊ -®ÊV>Ê«iÀÌÊºÌ>i»ÊvÊÃÌi`Ê
Ã«iViÃÊvÊÌ iÊ>««V>ÌÊÃÕLÌÃÊ>Ê >LÌ>ÌÊVÃiÀÛ>ÌÊ«>ÊÃÕvwViÌÊÌÊiiÌÊÌ >ÌÊÃÌ>`>À`°Ê/ iÊ -]ÊÊÌ iÀÊÜÀ`Ã]ÊÃiÌÃÊ>Ê
ÕÊÃÌ>`>À`ÊvÀÊvÀ>ÌÊiÛiÃ°Ê ivÀiÊÌ iÊ-iÀÛViÃÊV>ÊÃÃÕiÊV`iÌ>ÊÌ>iÊ«iÀÌÃ]ÊÌ iÞÊÕÃÌÊÜÊiÕ} Ê>LÕÌÊ
Ì iÊ«>VÌÊÊÌ iÊÃ«iViÃÊÌÊLiÊÃÕÀiÊÌ >ÌÊÌ iÊ«iÀÌÌi`Ê>VÌÊÜÊÌÊV>ÕÃiÊi«>À`Þ°Ê7-]Ê ÜiÛiÀ]ÊÌ>iÃÊÌ iÊ«ÃÌÊÌ >ÌÊÌÊ
V>ÊÃÃÕiÊ>Ê«iÀÌ]ÊiÛiÊÜ iÊÌ iÀiÊÃÊÃÕLÃÌ>Ì>ÊÕViÀÌ>ÌÞÊ>LÕÌÊÌ iÊivviVÌÊÊ«ÀÌiVÌi`ÊÃ«iViÃ]ÊvÊÌ iÊ«>ÊVÕ`iÃÊ>`>«ÌÛiÊ
>>}iiÌÊ«ÀÛÃÃ°Ç
/ ÃÊ>««À>V ÊÃÊ«>ÞÊÜÀ}°Ê`>«ÌÛiÊ>>}iiÌÊV>ÌÊÕÃÌvÞÊÌ >ÌÊÌ>Êº}ÉÊ}»Ê`iVÃ°Ê7 iÌ iÀÊÀÊÌÊÊ
ÌÊ>ÜÊiÛÀiÌ>ÞÊ >ÀvÕÊ>VÌÃÊÕÃÌÊLiÊ`iV`i`ÊÊÌ iÊL>ÃÃÊvÊÌ iÊ>Û>>LiÊvÀ>ÌÊ>`Ê>VVÀ`}ÊÊ
ÌÊÌ iÊÀiiÛ>ÌÊi}>ÊÃÌ>`>À`Ã°

When to Use Adaptive Management
In order to ensure that adaptive management is employed only where it is appropriate,
before deciding to implement it, resource managers should undertake, and policymakers
should require, an explicit, formalized analysis of the prospects for learning and its expected
value for management. That analysis, which should be reviewed by leading technical experts
outside the management agency and periodically re-examined, can serve valuable internal
and external ends. Internally, it can force managers to confront their assumptions about
the system and their information needs, providing the kind of intellectual discipline that
prepares the groundwork for learning. A thorough pre-adoption review of the prospects for
adaptive management can lead to a better adaptive management program if one is ultimately
7%">,&%C'UG,&/$7AAB+'(,';7$'>/"4(%&'7'%(00&/&$,'F($%'"0 '%(3;(>A($&+'&$-7$;($2'7;;"#$,7@(A(,B',"'
management goals by forcing managers to explain how they expect adaptive management to
help them achieve those goals.
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The Three Prerequisites for Adaptive Management

Adaptive management is premised on the assumption that learning is both plausible and
47A#7@A&C'W,'67F&3'A"2(;7A'3&$3&'"$AB'(0 ',-/&&';"$%(,("$3'7/&'37,(3?&%C'!(/3,+',-&/&'6#3,'@&'7$'
information gap that is important to management choices. Second, it must seem possible to
?AA',-7,'27>'"$'7'67$72&6&$,V/&A&47$,',(6&'3;7A&C'O-(/%+'(,'6#3,'3&&6'>"33(@A&',"'7%D#3,',-&'
initial decision over time in response to new information.
Q' Information gaps. Adaptive management is useful only if learning is needed
in order to achieve management goals. Unless information gaps limit resource
managers’ ability to evaluate their choices, they do not need adaptive management
,"'07;(A(,7,&'A7,&/'7%D#3,6&$,C'K&;7#3&',-&/&'(3'3"'6#;-'E&'%"'$",'F$"E'7@"#,'
natural systems, this requirement will rarely turn policymakers away from adaptive
67$72&6&$,C'\"$&,-&A&33+'%(/&;,AB';"$0/"$,($2'(,'(3'(6>"/,7$,C'P&?$($2'(6>"/,7$,'
($0"/67,("$'27>3'/&S#(/&3',-&'%&?$(,("$'"0 ';A&7/'67$72&6&$,'2"7A3+'7$'&33&$,(7A'
@#,'"0,&$'"4&/A""F&%'&A&6&$,'"0 '3#;;&330#A'7%7>,(4&'67$72&6&$,C'UG>A(;(,AB'
identifying information gaps focuses attention on areas where learning would be
6"3,'-&A>0#AC'W,'(3'7A3"',-&'?/3,'3,&>'($'(%&$,(0B($2'E-B'($0"/67,("$'(3'6(33($2+'
and how it might be obtained.
Q' Good prospects for learning. The second requirement for successful adaptive
management is the ability to learn. Adaptive management will not improve
management outcomes unless important information gaps are narrowed over time.
RA,-"#2-'(,';7$'@&'%(0?;#A,',"'&47A#7,&',-&'A(F&A(-""%'"/';"3,':($'/&3"#/;&3'7$%'
time) of learning, making a rough stab at that analysis is crucial to understanding
whether adaptive management will be useful. It should take into account the sources
of uncertainty, potentially confounding environmental variables, the ability to
experiment and the resolving power of available experiments.
Q' Opportunities for adjustment. Finally, adaptive management requires the ability
to change management direction in response to learning. Initial management steps
must not become immediately locked in, either formally by law or informally by
reason of their practical effect. Adaptive management cannot help when there is
no way to correct an initial mistake, as when the decision in question is to allow
(//&4&/3(@A&'7A,&/7,("$'"0 ',-&'&$4(/"$6&$,C'!"/'&G76>A&+'U1R'3-"#A%'$",'/&AB'"$'
adaptive management to ensure that mountaintop removal mining does not violate
water quality standards8'#$A&33'(,'F$"E3',-7,',-&'E7,&/'S#7A(,B'&00&;,3'"0 '?AA($2'
streams with mine debris are reversible.
Nor is adaptive management useful when the legal framework or institutional
3,/#;,#/&';7AA3'0"/'7'3($2A&'%&;(3("$'$",'3#@D&;,',"'A7,&/'/&;"$3(%&/7,("$+'"/'E-&$'
practical or legal constraints on implementation allow only one management choice.
!"/'&G76>A&+'(0 ',-&'."/>3'"0 'U$2($&&/3'/(2(%AB'($,&/>/&,3',-&'A7E',"'/&S#(/&',-&'
maintenance of a 9-foot navigation channel in a river it manages, there will be no
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point in applying adaptive management to that aspect of river operations because no
opportunity exists to consider alternative management strategies.
Adaptive management is also inappropriate if budget constraints make management
;-7$2&3'#$A(F&ABC'O-(3'>/"@A&6'7/(3&3'($',-&';"$,&G,'"0 'UIR'J($;(%&$,7A',7F&M'
permits. FWS has issued a “no surprises” regulation, promising permittees that they
will not be required to provide additional land or money for conservation if their
7>>/"4&%'-7@(,7,';"$3&/47,("$'>A7$',#/$3'"#,',"'@&'($3#0?;(&$,',"';"$3&/4&',7/2&,'
species. It is therefore crucial that the plan explicitly provide for corrective measures.
],-&/E(3&+'!HI'67B'-74&',"'@&7/',-&';"3,3'"0 '7%D#3,($2'7'07(A($2'>A7$+'7$%'2(4&$',-&'
/&7A(,B'"0 '($7%&S#7,&'0&%&/7A';"$3&/47,("$'@#%2&,3+';"3,AB'67$72&6&$,'7%D#3,6&$,3'
are unlikely to be made.
Evaluating the Usefulness of Adaptive Management

^$A&33',-&3&',-/&&'07;,"/3Z3(2$(?;7$,'($0"/67,("$'27>3+'">>"/,#$(,(&3'0"/'A&7/$($2+'7$%'
">>"/,#$(,(&3'0"/'7%D#3,6&$,Z7/&'7AA'>/&3&$,+'7%7>,(4&'67$72&6&$,'(3'7'$"$V3,7/,&/C'K#,'
the analysis is more nuanced, particularly with respect to the prospects for learning. Before
committing to adaptive management, resource managers should evaluate the expected value
"0 'A&7/$($2'0"/'7;-(&4($2'67$72&6&$,'"@D&;,(4&3'7$%';"6>7/&',-7,'47A#&',"',-&';"3,3'7$%'
complications learning will impose. The analysis should be in writing, available to the public
0"/';"66&$,'7$%+'0"/'A7/2&V3;7A&+'A"$2V,&/6+'"/'-(2-AB';"$,/"4&/3(7A'>/"D&;,3+'/&4(&E&%'@B'
independent experts.
Determining the Usefulness of Adaptive Management
£®Ê

iÃVÀLiÊÌ iÊ>««V>LiÊ>>}iiÌÊ}>Ã°

Ó®Ê ÀÌVÕ>ÌiÊÌ iÊ`iÊvÊÌ iÊ>>}i`ÊÃÞÃÌi°
Î®Ê

«>ÀiÊÌ iÊ`iÊÌÊÌ iÊ>>}iiÌÊ}>ÃÊÌÊ } } ÌÊÜ >ÌÊÊ
Ì iÊi>À}ÊÕÌViÃÊÜÊLiÊ>`ÊÌÊ>iÊ>««>ÀiÌÊÌ iÊÕViÀÌ>ÌiÃ°

{®Ê ÊViÀÌ>Ê } ÊÃÌ>iÃÊVÌiÝÌÃ]ÊV`ÕVÌÊ`i«i`iÌÊ«iiÀÊÀiÛiÜÊvÊÌ iÊ
`iÊ>`ÊiÛ>Õ>ÌÊvÊi>À}Ê«ÀÃ«iVÌÃ°

The analysis should begin by setting out the
applicable management goals. To the extent
that statutory goals are, as is so often the
;73&+'472#&'"/';"$[(;,($2+',-&B'3-"#A%'@&'
;A7/(?&%'7,',-&'"#,3&,C'W$'",-&/'E"/%3+'7$'
agency planning or considering undertaking
adaptive management should identify what it
views as its management goals as well as the
metrics it believes will indicate achievement
of those goals.

The next step is articulation of a model of
the managed system. The model need not be elaborate. Depending upon the management
goals and level of knowledge at the start, it can be as simple as a schematic diagram
or brief narrative, or as elaborate as a detailed computer model. Its function is both to
discipline managers’ thinking and to make that thinking accessible to stakeholders. It should
highlight key elements of the system for management purposes, their interconnections,
their relationship to the management goals, and their expected response to management
alternatives. It should explicitly acknowledge uncertainty and competing hypotheses.
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."6>7/($2',-&'6"%&A',"'67$72&6&$,'"@D&;,(4&3'3-"#A%'-(2-A(2-,'E-7,'67$72&/3'-">&'
to learn through adaptive management. In particular, it should make apparent the areas
of uncertainty or competing hypotheses that are important to achieving the desired
management outcomes.
The regulation of duck hunting in the United States is a longstanding and relatively
successful example of adaptive management.9 The management goal is sustainable harvest;
therefore, the key management question is how hunting mortality will affect population
abundance and productivity. The key uncertainties are whether most of the birds killed by
hunters would have died from other causes or whether their deaths must instead be added to
natural mortality; and the extent to which reproduction declines with increasing population
density.10 Using mathematical models corroborated by comparison to monitoring data,
researchers showed in 1996 that harvest levels could be deliberately varied to distinguish
between the two possibilities, and thus accelerate learning.11
There are often trade-offs between learning and resource protection, however. In the duck
hunting example, harvest levels that would produce the fastest learning also posed the
highest risk to the population. Those trade-offs must be evaluated in context. A variety
of decision analysis tools can be used for that purpose.12 Managers should have some
[&G(@(A(,B',"';-""3&',-&',""A'7>>/">/(7,&'0"/',-&(/';"$,&G,+'>/"4(%($2',-&B'&G>A7($',-7,';-"(;&C'
Whatever tool is used, the analysis must be done explicitly and transparently; must consider
the available avenues for investigation, observation, and testing hypotheses; and must be
;A&7/'7@"#,',-&'&G,&$,',"'E-(;-'0#,#/&'@&$&?,3'7/&'%(3;"#$,&%C'O-(3'3"/,'"0 '7$7AB3(3'(3'$",'7$'
empty exercise. It can reveal that learning is less valuable than managers had expected,13 or
that “active” adaptive management, using deliberate management experiments, adds little to
simple observation of the results of more conventional management choices.14
W$';73&3'"0 '4&/B'-(2-'47A#&'/&3"#/;&3+'4&/B'-(2-'#$;&/,7($,B+'"/'4&/B'3-7/>'>"A(,(;7A';"$[(;,'
over management choices, managers should seek independent peer review of both the
model and the analysis of prospects for learning. This preliminary analysis stage, before
67$72&/3';"66(,',"'3>&;(?;'%&;(3("$3+'(3',-&'>"($,'7,'E-(;-'>&&/'/&4(&E';7$'@&'6"3,'-&A>0#A+'
and is least likely to be perceived as a threat to agency autonomy or authority. Peer review
can sharpen the agency’s attention to gaps in its knowledge, unrecognized assumptions, and
new or emerging methodologies.
Reviewers should have independence from the agency’s mission, culture, and process, so that
they are able to take a fresh look at, and demand a clear explanation of, the problem. They
should, however, have enough support from agency leaders to ensure that agency personnel
take the peer review process and resulting critiques seriously. Ideally, a standing review
committee would periodically evaluate progress. Managers who must report every year to the
same review committee are more likely to seriously address that committee’s concerns than
those who receive a one-time report but will never be faced with tough follow-up questions.
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Best Practices for Adaptive Management
U4&$'E-&$'#3&'"0 '7%7>,(4&'67$72&6&$,'(3'D#3,(?&%+'7%7>,(4&'67$72&6&$,'>/"2/763'6#3,'
be carefully designed and implemented. The learning that makes adaptive management
valuable requires a cycle of monitoring, evaluation, and reconsideration that is unfamiliar
to most regulatory and resource management agencies. Furthermore, while adaptive
67$72&6&$,'/&S#(/&3'3"6&'[&G(@(A(,B+'(,';7$'7AA"E'72&$;(&3',"'(2$"/&'3,7,#,"/B'"@D&;,(4&3'
($'/&3>"$3&',"'0";#3&%'>"A(,(;7A'>/&33#/&3'(0 ',-7,'[&G(@(A(,B'(3'$",'7%&S#7,&AB';"$3,/7($&%C'
Adaptive management programs should always include features designed to increase
the probability that management will generate useful learning, ensure that management
agencies remain accountable for meeting their statutory goals, and reduce the likelihood that
political pressures will turn management from those goals. Four principles should guide the
development of any adaptive management program. We articulate these principles below,
E(,-'3>&;(?;'/&;"66&$%7,("$3',"'(6>A&6&$,',-&6C
Tailor the Strategy to the Problem
O-&'?/3,'>/($;(>A&'(3',"'7;F$"EA&%2&',-7,'$",'7AA'67$72&6&$,'>/"@A&63'7/&',-&'376&C'
O-&'7%7>,(4&'67$72&6&$,'3,/7,&2B',-#3'3-"#A%'@&',7(A"/&%',"'?,',-&'>/"@A&6'7$%',-&'
management context.
To begin with, management goals must be as clear and explicit as possible.
Some proponents of adaptive management argue that the goals themselves should
be evaluated and reconsidered as part of the adaptive management cycle. However,
management goals for public or quasi-public natural resources are most appropriately
determined in the policy arena. These goals are a function of social values, not of technical
understanding. Adaptive management is the forum for technical experts with time to devote
,"'7'67$72&6&$,'>/"@A&6C'X7$72&6&$,'2"7A3'/&[&;,'47A#&3',-7,'67B'3-(0,'"4&/',(6&'7$%'
3-"#A%'@&'3#@D&;,',"'/&;"$3(%&/7,("$'($',-&'7>>/">/(7,&'>"A(,(;7A'0"/#6+'&G"2&$"#3',"',-&'
adaptive management process.
X7$72&/3'3-"#A%'@&'7@A&',"'&G>A(;(,AB'%&?$&'E-7,',-&B'-">&',"'27($'@B'#3($2'7%7>,(4&'
management. Before implementing it, they should identify relevant uncertainties in the
understanding of the system that additional information might reduce; consider the costs
and time frame for developing that information; and articulate what management changes
could be made in response to revised understanding.
Managers considering adaptive management should also think proactively about the
particular challenges an adaptive management program may face in a particular context.
If, for example, some impacts of a proposed action may be irreversible, managers should
authorize or take the action incrementally, so that there is an opportunity to learn and correct
before the impacts are too severe. If there are limits on the ability to correct after the fact,
opportunities for correction should be built into the initial approval.
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Ensure Accountability and Enforceability
Adaptive management is premised on the promise that management direction will be
changed as needed to account for new information or altered circumstances. But change
;7$'@&'%(0?;#A,+';"$,/"4&/3(7A+'"/';"3,ABC'K7//(&/3',"';-7$2&';7$'@&'&3>&;(7AAB'-(2-'($',-&'
context of management and conservation of the environment and natural resources.
Decision-makers often must go through lengthy and contentious processes before
choosing an initial course of action, so they may be understandably reluctant to consider
67F($2'67D"/'6"%(?;7,("$3',"',-7,';"#/3&+'&3>&;(7AAB'(0 ',-7,'/(3F3'/&">&$($2'%(0?;#A,'
questions or displeasing important constituencies.
]$&'"0 ',-&'6"3,'3(2$(?;7$,'E&7F$&33&3'"0 '7%7>,(4&'67$72&6&$,',"'%7,&'-73'@&&$
that agencies have promised future adaptation but not delivered it. Therefore, one of the
most important prerequisites for successful adaptive management is devising a workable
strategy up front to ensure that changes actually take place when new information shows
them to be necessary.
In order to ensure that adaptation occurs, management plans should set forth clear
benchmarks for adapting to new information or changing circumstances. The trick,
of course, is that decision-makers cannot predict exactly where new information may
lead or what new circumstances might prevail. Nonetheless, initial management plans can
&3,7@A(3-';A&7/',-/&3-"A%3',-7,'E(AA',/(22&/'0#,#/&'7%D#3,6&$,3',"'67$72&6&$,+'"/'7,'A&73,'>#,'
($'6",("$'3>&;(?;'>/";&%#/&3'0"/'67F($2'7%7>,7,("$'%&;(3("$3C'!"/'&G76>A&+'7'67$72&6&$,'
>A7$'700&;,($2',-&'-7@(,7,'"0 '7'3>&;(&3'"0 ';"$;&/$'6(2-,'A(3,'3>&;(?;'67$72&6&$,';-7$2&3'
to be made in the event that monitoring indicated a threshold amount of decline in the
target species’ population.15
RA,&/$7,(4&AB+',-&'($(,(7A'67$72&6&$,'>A7$'6(2-,'"#,A($&'7'3>&;(?;'$&E'%&;(3("$V67F($2'
process that would occur in the event of such a decline. If this route is taken, however,
,-&/&'6#3,'@&'733#/7$;&3',-7,'67$72&6&$,'E(AA'@&';-7$2&%'E(,-($'7'3>&;(?&%'>&/("%'
of time to address the decline. Merely including a requirement for reconsideration
"0 '67$72&6&$,'%(/&;,("$Z($'",-&/'E"/%3+'7'67$%7,"/B'>/";&33'E(,-"#,'67$%7,"/B'
/&3#A,3Z(3'$",'3#0?;(&$,C16
Transparency is essential to ensuring that adaptive management is accountable and
3#;;&330#AC'H(,-"#,';A&7/AB'3>&;(?&%';/(,&/(7'7$%'>/";&33&3'0"/'67F($2'7%D#3,6&$,3',"'7'
management plan, adaptive management can become a tool to rationalize uncertainty or
;"4&/'[7E3'($'($(,(7A'%&;(3("$3+'/7,-&/',-7$'7'6&;-7$(36'0"/'(6>/"4($2'67$72&6&$,'"4&/'
time. Adaptive management strategies that set forth transparent means of making changes
7/&'6"/&'A(F&AB',"'>/"%#;&'3;(&$,(?;7AAB'7;;#/7,&'7%D#3,6&$,3',-7,';7//B';/&%(@(A(,B'E(,-'
stakeholders and interested parties.
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Finally, the adaptive management plan must be adopted in a way that makes it not only
binding on the management agency but enforceable by interested citizens. In the absence
of an enforceable commitment to act, interested citizens may encounter virtually
(6>&$&,/7@A&'D#%(;(7A'/"7%@A";F3'(0 ',-&'%&;(3("$',"';-7$2&'67$72&6&$,'%(/&;,("$'"/'$",'(3'
viewed as a matter entirely within the agency’s discretion.17 Natural resource management
agencies often face intense and asymmetric political pressures. The costs of conservation
tend to be focused on a small community of resource users. Not surprisingly, the resource
#3&/3'7/&'"0,&$'-(2-AB'4";7A'7$%'0/&S#&$,AB'($[#&$,(7A'($',-&(/'">>"3(,("$',"'3,/"$2'
conservation measures. In that context, citizen enforcement can be a crucial mechanism for
keeping agencies true to statutory mandates.
Promote Directed Learning
O"'0#A?AA'(,3'>",&$,(7A+'7%7>,(4&'67$72&6&$,'6#3,'(%&$,(0B'">>"/,#$(,(&3'0"/'A&7/$($2',-7,'
will improve management and take advantage of those opportunities. Systematic learning
requires that managers have an explicit model of the system. The model need not be
elaborate; a basic conceptual model can effectively highlight key uncertainties. It need only
clarify hypotheses or expectations about the system and the relevance of those expectations
to management. It is important that both the model and the starting assumptions about
the system be made available to the public and that the entire process of learning about the
3B3,&6'@&',/7$3>7/&$,+'($%&>&$%&$,'"0 '>"A(,(;7A'D#%26&$,3+'7$%';/&%(@A&C
Using their model of the system, managers should identify needed data. Systematic
monitoring to collect that data is essential to adaptive management, but monitoring should
not be treated as an end in itself. Data must not sit on a shelf. The learning effort must
include systematic and ongoing data interpretation and evaluation, as well as data sharing
within and between agencies so that learning diffuses from one action to others.
Managers should look for opportunities to set up controlled experiments where those
experiments are feasible and can be expected to yield useful information. They should not,
however, make a fetish of experimentation. Many managed systems do not lend themselves
,"'&G>&/(6&$,3+'&(,-&/'@&;7#3&'(,'(3',""'%(0?;#A,',"';"$,/"A'@7;F2/"#$%'47/(7@A&3'"/'@&;7#3&'
there is no room for failure. Like data collection, experimentation is not an end in itself. It
3-"#A%'@&'#3&%'3,/7,&2(;7AAB'E-&/&'(,3'@&$&?,3'&G;&&%'(,3'>",&$,(7A';"3,3+'@#,'$",'",-&/E(3&C
1&/-7>3',-&'6"3,'%(0?;#A,'&A&6&$,'"0 '7%7>,(4&'67$72&6&$,'(3'&$3#/($2',-7,'A&7/$($2'
translates to appropriate management changes. Agencies engaged in adaptive management
need to create the right incentives for learning. Career advancement and budgets should be
tied to learning, not solely to “bean-counting” measures of success, and not to reduction
"0 '>"A(,(;7A';"$,/"4&/3BC'U00&;,(4&'7%7>,(4&'67$72&6&$,'/&S#(/&3'>"A(,(;7A';"#/72&C'W$'
-(2-V>/"?A&';"$[(;,3+'67$72&6&$,'72&$;(&3'6#3,'-74&',-&'@7;F($2'"0 ',-&(/'A&2(3A7,(4&'7$%'
executive branch bosses.
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Ensure Sufficient Funding
Finally, adaptive management cannot succeed without funding that is both stable and
3#0?;(&$,C'R%7>,(4&'67$72&6&$,'(3'$",'7'E7B',"';#,';"3,3C'R'/(2"/"#3'7$%'E&AAV3,/#;,#/&%'
7%7>,(4&'67$72&6&$,'>/"2/76'$&;&337/(AB'($4"A4&3'3(2$(?;7$,'6"$(,"/($2'7$%'733&336&$,'
;"3,3C'R%7>,(4&'67$72&6&$,'3-"#A%'$",'@&'#3&%'#$A&33'(,'"00&/3'3#0?;(&$,AB'47A#7@A&'
opportunities for learning to offset those costs. If the choice is made to use adaptive
67$72&6&$,+'3#0?;(&$,'0#$%($2'6#3,'@&'%&%(;7,&%',"'3#>>"/,'6"$(,"/($2+'%7,7'7$7AB3(3+'
and the implementation of management changes. Federal agencies, for example, are
6(3#3($2'7%7>,(4&'67$72&6&$,'(0 ',-&B'/&AB'"$'(,'($',-&';"$,&G,'"0 '\U1R'7$7AB3(3',"'D#3,(0B'
(33#($2'7'!($%($2'"0 '\"'I(2$(?;7$,'W6>7;,+',-&/&@B'&47%($2',-&'3,7,#,"/B'/&S#(/&6&$,',"'
prepare a detailed environmental impact statement, without analyzing the costs of learning
7$%'7%D#3,6&$,'7$%'%&%(;7,($2'3#0?;(&$,'0#$%($2',"';"4&/',-"3&';"3,3C18
Funding for adaptive management must not be dependent upon the annual appropriations
>/";&33C'!#$%&/3'6#3,'#$%&/3,7$%',-7,'A&7/$($2'7$%'7%D#3,6&$,',7F&',(6&+'7$%',-7,',-&'
process will be inhibited if management agencies must constantly scramble for funds in a
contentious political environment. Adaptive management requires a measure of political
($%&>&$%&$;&',-7,';7$$",'@&'>/"4(%&%'E(,-"#,'3,7@A&'0#$%($2'0"/'7',&/6'3#0?;(&$,',"'
support learning. Adaptive management programs, therefore, should be supported by
3>&;(?;7AAB'%&%(;7,&%'0#$%3C'O-"3&'0#$%3'67B'@&'>/"4(%&%'@B'7'>&/6(,,&&+'73',-&B'7/&'($'
,-&';"$,&G,'"0 'UIR'($;(%&$,7A',7F&'>&/6(,3T'@B'%&%(;7,&%',7G'/&4&$#&3'E(,-"#,',-&'$&&%'0"/'
further appropriations; or by a targeted multi-year appropriations measure.
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Conclusion
Adaptive management is a promising strategy for many resource management problems.
It offers a means of approaching information gaps that otherwise might be paralyzing, and
(,'/&6($%3'#3',-7,'67$B'(,&/7,(4&'%&;(3("$3';7$'@&$&?,'0/"6'7;,(4&'A&7/$($2'7$%'/&V&47A#7,("$C'
Nonetheless, adaptive management is not a magic bullet. It adds costs, can undermine
accountability, and can prolong or heighten controversy.
W$'3"6&';"$,&G,3+',-&'#3&'"0 '7%7>,(4&'67$72&6&$,'(3'[7,AB'($7>>/">/(7,&C'1/"6(3&3'
"0 '0#,#/&'7%7>,(4&'67$72&6&$,';7$$",'D#3,(0B'7#,-"/(L($2'&$4(/"$6&$,7AAB'%7672($2'
activities unless those harms will in fact be reversible. Nor can they substitute
0"/'A&27AAB'67$%7,&%'>/&V>/"D&;,'&$4(/"$6&$,7A'/&4(&E3'"/',-/&3-"A%'D#%26&$,3'7@"#,'
the acceptability of environmental harm. In other contexts, decisions about whether
or not to use adaptive management are more nuanced, requiring an explicit,
publicly available analysis of information gaps, prospects for learning and ability
,"'7%D#3,'67$72&6&$,'3,/7,&2(&3'"4&/',(6&C
When used, adaptive management programs must be carefully designed to maximize
,-&'@&$&?,3'"0 'A&7/$($2'7$%'6($(6(L&',-&';"3,3'"0 '[&G(@(A(,BC'Y&B'&A&6&$,3'"0 '7'2""%'
adaptive management program include clearly articulated goals and plans for learning,
enforceable commitments to revise management decisions, and assured funding for
the lifetime of the plan.
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