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] e must Iearn Y domg for you think
1 know it, you have no certainty until
_u try” Sophocles Circa 450 BC
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2 A UL cess that mtegrates project design,
mrn agement and monitering to provide a
rrzu IEWerk for testing assumptions,

= adaptation and learning.” (Source: IFAD
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f?-'Gwde on Project M&E)
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VENEGEment,Objectivess
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Tog,_ We tend te fecus management on

HErECOSystems approach and

Ji Stainability of watershed as the method
_d ORJECtIVE of management. Adaptation

= prowdes the basis for integration as we
— learn more about both.




WICKEW Problems
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PRI Tor the envwonment (|n -stream flow
recft Trements)

2 \/\/_s__g for Human Health
SRNEREPeINt source Pollution
= IClimate Change
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__...:Tf Speues Diversity and Endangered Species
— & Economic Growth and Technology
s Pepulation growth

e Spatial and temporal patterns of change
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SIOGIEN/S watershed problems represent a complex set of
orr,r confllctlng ISSUES

3 rc Acern for environment
E=COnCcern for economy
= = concern for health
f:' - raprdly changing Institutions and organization
-concern for the public interest and rights
- concern for private interest and rights
- rapidly changing values
- rapidly changing issues
- concern for risk and precaution
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The Acceleration of Time and Comp lexity

Transiticnto @ stai rability?
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geentainty and RISk
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BliCEriainty - is the staterefi knowledge with' respect to
'rne-c 9ssible eccurrence: ofi and event

B S TS O e T e BT SOUICES: [ ack O SYStems
IBYWIEHEE; Iack off elbservational’ knowledge and lack of

elgjfede MENt of the many sources of knowledge

Bircanrstem from external sources (influences on the
S /Jn ) firem internal sources (errors on the part of

r:pr [MaRager)
=incertainty is inherent in any complex process
= lesk IS the occurrence of an uncertain event subject to
= knowable probabilities for a given period of time or

space in combination of the harm done should this event
@Cccur

- our understanding of risk emanates from our
experience or from observational record

“Unanticipated surprises, being unanticipated, become
crises” (Hollings 1993).




NPZCTS of-Uncertaintysamd RISK™
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- \/ulm ablllty IS the degree terwhich a system Is
ptlble 10 Or IS exposed to the effects ofi an event
SIRSEMUIENCE of events

ulnerablllty can be due to the nature of the system of
== 3 —part Off It

’ ..-n--':h-._-uu—-—

e '—'—-vulnerablllty can be a function of the event and its
= hature
e Sensitivity — Is the magnitude of the response of a

system to a disturbance as in the amount of change that
occurs In relation to the magnitude of the event
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SERING WithrUncertaimtyss
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MOorE It.
eOstpene Decisions until you have better
] fiGmation.

ﬁ ssume the worst (precaution)
~ & Assume the Best (naive optimism).

® |.earn by Doing (adaptation).
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Tyye proaches o Uncertalnty —

£IfIC |sk In I\/Ianagement

Pre autlonary Approach li7an act|V|ty poses a risk to

mm il ealithl or the envirenment precautionary.

asures shieuld be taken even if some cause and
Sifect relationships are not fully established.

-/}'-*"" daptive Approach: If an activity poses a risk to
= himanthealth or the environment and the harm done
= — Wil either occur Incrementally over an extended
= period of time or will be reversible then an adaptive

Mmanagement process can be applied to adjust
management to the uncertainty over that time or to
remediate any harm done.
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SMCET some cwcumstances change means that the
Werershed will-track infa new direction which will not be
EVEISIvIE (Ieversibility)

- \/\/r'}; UErE IS a one way progression the development in

EVidICHEtNEre: IS no opportunity for exercising control and
— -trackmg the experiment (lack of control)

;.:- ==Efaeradaptive approach Is based on learning by
= anticipating, through a combination of forecasting and
~  adjustment if there Is no effective monitoring then it can
not be applied

e If the development takes place rapidly compared to the
progression of its Impacts then there may not be time to
learn and adjust




O If Adaptatlon IS 2
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> Cojgk |der the scope and severlty of harm
BHENELT. [iSk tolerance

> Co) S|der USIng the precautionary approach

| *0n3|der using adjustments to the process
E ";’*ie provide the necessary opportunities for

adaptation

e Consider using a combination of
precaution and adaptation
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Jlimpler IEntation can be treated as a purposeful
X Lrlment

\Jl geftiES are committed to or are required to
el |C|pate I the experiment

iﬁ Parties accept that the rules and reguirements can
shange

The risk of not experimenting Is greater than that

of- the experiment

® When there Is a progression of development In
time and there is the opportunity to intervene
seguentially as we learn more about the problem and
the solutions
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2 [ner e e fio 5‘//77,0/6’ cause ana effect
fr’f’a Z‘/ansh/ps

=7 ere are no. universal stability regimes.
7 here /5 /10" easy way/ our.

S There can be no neat packaging or
proplems in time ana space

s [he impacts of the experiment can be
reversead
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ACEJE auien In planning and .

Vi agement
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> Acdelg |ve capauty — the ablllty 10 adapt

r\rlﬁm — ani intervention that improves the
SUICOIE O a Process.

- A aptlve design- design solutions that respond
{6 many eventualities

| ’—--—Adaptlve planning- plans that provide for a
= number of outcomes depending on context

—® Adaptive management- management that
adjusts to learning and informs planning and
design
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padaptive Management of
Policy




RO)ICY Cycle
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Tyglce IIy a product of a complex set of Interactions ofi

iflg e ected @decision makers, the public service and the
ouos

- F & eloped ever time and applied through legislation, and

_._._:_:__ﬁ_* , policy statements, budgets, programs and
= Ji_—-—*— “Projects

==s" Implementation often varies from place to place and
' time to time.

e Policy Is infreguently evaluated
® |t is often revised

* |t Is ideal for adaptive management




IE Adz"ﬁtive Policy” Cycle,

Policy alternatives Implementation

VY

conservatig,,

teofga”izabb,?

Potential ———

Policy plan Policy failure

Connectedness———

Figure 2.5 The adaptive cycle

Source Gunderson, Holling, and Peterson (2001)
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PUBLIC SERVICE

R

Initial

CABINET

Design of options

Potential off
ramp

Implementation

s

Routimized service

Setting agenda and
ohjectives

delivery

-+
=
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CITIZENS Periadic CITIZENS

reassessment




JSQ e Identlflcatlon (adaptaz‘/on)
- .___]C)/ anaIyS|S (aa’apz‘az‘/on)
SEO[[cyAinstrument development (agapzation)
R ( Consultation (Which permeates the entire

process)

— %= Coordination

-~ = Decision
s |mplementation (adapzation)
s  Evaluation (aa’apz‘az‘/on)
e Revision of Policy (adaptation)
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daptlve Management of
2 Programs

Pregrams are the most visible
outcome of policies
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NEEGNe)r Adaptive Preject
agement
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< VLT 9le Objective
- M Hitiple Agencies
L\ itl:) e Jurisdictions
::sél\ﬂultl:) e Publics

~*slimited and unreliable funding
e Changing priorities




AuZpLVE VManagementsStEPs

A

Determine

the Strategy
to be

Evaluated

T

-

B.

=elect a

Focused
Fortfolio of

Frojects

-

-~ .

C.

Develop
an
Analytical
Framework

A

.

D.

|mple me nt

#‘ Frojects &

Analytical
Framework

F. Use Results to Adapt and Learn

-

E.

Analyze
Data &
Communicate

Hesults

Source: Adapted from Salafsky & Margolis, 1999.
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AViRcUapUVE ManageEmEeRt approach Is generailly
IfErsteod to be a systematic process for continually
IPIGVING Management practices over time by
SnpNasizing learning through experimentation. Adaptive
v-;;: nagement also Incorporates collaboration among
e Stakeholders, managers, and scientists who are

__:’—‘**—knowledgeable about the system being evaluated. The

. comprenensive, iterative, and collaborative nature of an
ddaptive management approach is why It was
Implemented as part of the long-term management
strategy for refining operations.

Glen Canyen Dam Adaptive Management Program
(GCDAMP)




N the Process

- Need ‘assessment (adaprarion)
r\lm natlve Implementation instruments (aapzation)
- J I“" fiment selection

mplementation Plan Development (what,
;-‘- : here When, Why how, by WhO) (aa’apz‘az‘/on)

p—

—'-_: Pregram proposal and review (adapation)
% Program approval and funding
Program Implementation (adapration)
Program Evaluation (adapration)
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daptlve Management of
2 Projects




Augptive Project Management™
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. Goa /CIlent focused
l/CIlent driven
- ,J remental results early and often
S Continuous question and introspection

_.__

- Change IS progress to a better solution
® Don't speculate on the future
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=8 S o SSIble |f you have contrel and time for
rnn xperlment for learning, for revision
2l diimprovement

et here are approaches to developing these
= opportunities:

1) Phasing
2) Conditional approval

3) Negotiated Binding/Regulatory
Agreements




MOJECY Development Steps

SEVElopment Proposal
e Hu ect [DEsign
_ ::oact Assessment

“% Implementation
- Monitoring
e Completion
® Decommissioning/ redevelopment
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IESTING -

> Wiy I’OjeCtS CaN e |mplemented I a
SEWIENCEr T PIaseS eachroiWhich canroperate
eIENIEr SUCCESSHiul |nd|V|duaIIy
Endlng @n the successes of a phase

ora SEUUIES for subsequent phases can be
BNEVISEd based on what is learned Initially.

E=SE{i requires that each phase be monitored and

-‘f = evaluated prior to approval of subsequent phase

m—

— ® |t requires that the processing of monitoring and
evaluation be coincident with implementation
(multi-streaming)

® |t requires that impacts be manifest rapidly so
that they may be observed and responded to Iin
short time periods




p—

SENLIONAIAPPrOVAISSE

> CoriclitiogrelzlggraVveldirers ety fels
gudrm et It 1S based onachievement of stated
Ctlve and provides for revision: of approval
5 penlcrtihose objectives not be met

g Brequires agreed upon monitoring and
___::T::"" gvalliation

= e adaptation process is usually one of
negotiation and can be difficult

® Processes such as conditional approval are
utilized in Certificate of operations type

Instruments




NEYOliated Agreementssss
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AN O ) Of CO- Regulatlon that give all' parties an
ooﬁe ftlinity. to revise and rethink project
El; Jegement

== Sy 1dely used inithe EU under the Lisbon Protocol

--:-.._-u-—-_

“=Reguires support of the regulatory process

~ & [ imits right of appeal while providing for
opportunity for flexibility




B \daptive Decision Making
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AueEpVe Decision Making

soNsIderations

NIHENDECIS 0| Problem
Tmatlon gaps
Nw {01 accuracy
=ffort reguired to obtain accuracy
#__m;:POSSIblllty ofi reassessment in the future
= “Internal Social Context
. - Decision makers expertise
- Analytical resources
- Accountability
- Soclal relationships

- Communications networks




| -ecisioﬁ‘ﬁ?laking
& orh derations

> T2 Iernal Social Context
SRS Elc WelUES
- 50 sictall goals
SWACH Jountablllty
-__._C“ membership of stakeholders

B Stakeholder relationships
ﬁ_.,:ﬁ__Geog raphy.

:_' = ~ Jime frame
— e Pecision Context

=t =

- Routine decision
- Crisis decision
- Controversial /divisive decision

After Anderson, Hilborn, Lackey and Ludwig 2003
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QUESHIENS. on Decisions
— J\Ja of the Problem

=S ere a trade off between accuracy andl efifort or

-

'I‘Jff]‘—* B M
SSHnErSyStemr easily divided  spatially or temporally?
SSOVACARIWE recognize a satistactory decision or
grde) liessitoward a solution?

= _:; Jew lenglwill it take the system to respond to the

-T-_.==..¢——a Management?

a—'_mﬂ'— —

= s internal Social Context
- Will*the problem solving be carried out by an individual
OIf group?
- What kind of scientific analysis will decision makers be
able to understand and convey to others?

- What consequences will decision makers experience |f
they undertake an experiment or innovation?

After Anderson, Hilborn, Lackey and Ludwig 2003




Quesﬂem;gn [Decisions

el Social Context —

iEre are multplergoals, do thelr objeé‘t’fves suU@gest
20 metrics or ane they incemmensuranle?

'r Soclell carftei deisly ef)jefdel izl elgle[ic[lojeffele)gl (e
r along ether dimensions? (Socio— economic,
2fielder group etc.)

Cal e ExjPect secial conditions and goals to change
ow SHime?

*re there legall or political time constraints

—_—

= \Where does science fit in?

= _,_____

_—'*Decmlon context

- = |T"the decision Is part of a routine program are the
decision makers confident of the process?

- Do the decision makers have confidence In their
advisors?

- Are the decision makers accountable?

- What Is the relationship among the decision makers?
- What is the relationship of the decision makers to the stakeholders?
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shialienoes ftor \Watershed

a—gement —
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- rnance The Public nterest, public
mr~ groups , participation and
C0) [Eeration

= ~— O|ItICS and Power
e Suence and ldeology
e Economics and Ideology
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MEWANEOVErnance, New Management,
JJevv*' Apacities anarSKills
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S Elan -;:,ig i the face of uncertainty and risk
SBISIBERNG Vulnerability and sensitivity

SNpECIsion making in the face of uncertainty and

Bisk considering vulnerability and sensitivity

--... .'_

____~~_=:.—.J mplementing in the face of uncertainty and risk
considering Vulnerability and sensitivity

e Working in a multi-stakeholder environment in
the face ofi conflict, considering political and
economic vulnerability and sensitivity




BOX 3.1
Valuing the Benefits of Adaptive Management

Many of adaptive management's benefits come in the form of better
knowledge of scosystem response © management actions. This Im-
proved knowledge reduces uncerainties and should therefore improve
managemeant decisions. Benefits of better future management decisions
will be realized in the future. These benefits, however, are difficult to
measure and translate into dollars, the standard metric of economic
analysis. The intangible nature of these benefits stands in contrast to the
direct, up-front costs of adaptive management programs, such as eco-
system monitoring programs, scientific staff, and instiutional support.
Gaining political approval and funding for adaptive managemant may be
difficult if fraditional, standard economic analysis cannot be or is not
done. Clear articulation of the benefits of adaptive management to
stakeholder groups, decision makers, and budgeters, may thus consti-
fute a challenge to persuading skeptics of the value of the concept. Fail-
ing to learm from past experiences may entail costs in the form of ineff-
cient operations and protracted controversies that spring from policies
that have not been adjusted fo changing conditions and social prefer-
ences.




