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Need for Improving |RP Decisions

Emerging from its use in the enegy indugry sncethe
late seventies Integrated Resaurce Planning (IRP) is
presently being madified and tailored to the water
industry’s needs (Beecher, 1995). Howeve, for IRP's
methods and analyses to become widely accepted, this
innovative planning approach must earn areputation for
providing sound decision making support. Inattempting
to devel op this approach and build such areputation, we
must pay particular attention to al of the planning stages,
and be concerned with caonsensus building and learning
throughout the entire planning process.  While
recognizing the unity and dynamic nature of decision
making, this paper focuses on the initia pl anni ng stages
relating to prdblen context (problem identification,
acceptance, and representation) and the generation of
alternatives. These phasesare important condderaions
as they set the entire stage for planning. The
management science literature on dedsion making
contains a number of findings which have direct
relevance for the IRP process. By reviewing these
findings and contrasting them with the experiences of
IRP applicati ans, we attempt topoint out omeimportant
issues in the IRP process relating to these two critical
decision stages

The Meta-Decision d Planning Approaches

A sound process is a necessary condition for good
decison making and can improve the likelihoods of
attaining effective planni ng outcomes. Water resour ces
plannersand every other profession must deal with meta-
decisions, i.e., decisions about how to make decisions.
Johnson and Payne (1985) found that the decision
making rules and processes tha tend to be adopted are
those that can strike a goad balance between dfat
expended and expected decision qual ity within a given
problem environment. The meta-choice of decision
making approaches is usua ly conditioned by problem
contexts decision make characteristics, availabe
resources and legitimation criteriafor both processand
outcomes.
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In a very fundamental sense, good water resource
decisi on making requires meta-analydsthat eval uatesthe
issues invdved from a broad perspedive (Klendorfer,
Kunreuther, & Schoemaker, 1989). The increased
complexity of problem contexts and information
processng are forcing such a systematic examination.
Somekey issues for such an evaluation include: problem
definition, institutional arrangements, information
gathering, final choice process and implementation.
Under each rubric we must obtain answers to several
critical questions about the meta-decision process.

Problem definition is the first step where the entire
planningprocessmay falter i f the plannerscannot answer
such quedionsas: What isthered prodem we aretrying
to solve? What is its genesis and scaqpe? How is this
particular problem related to our goals, vd uesand needs?
Are we aldressing the right prablem? The entire
planning effort may "missthe boat" if the problemisnot
adequately researched. Because water resource prodems
affect many people, they cannot be effedively sdved by
an agency with anarrow purpose. We must examinethe
existing ingtitutional arrangements and the broadest
dimensonsof the problem by answering such quegions
as: Who are the stakeholders in this problem? How do
they interact with one another? How can we include
them in the planning process? How do we undestand
and incorporate ther gods, views, oljedives, and
constraints? With respect to information gathering, the
meta-dedsions address such questions as.  What
information do we have? What data and determinations
do we need? What biases exist towards data and how do
we address them? What are the costs and benefits of
collecting additiona data? Finaly, the consideration
regardng the fina choice of alternaives and their
impl ement ation include such questionsas: Which should
be considered?Who should dedde? What arethe trade-
offs between approaches? What criteria are used? Can
specificappr oaches be more successfully impl emented by
generating useful feedback, using legitimation criteria,
and establishing control and accountability procedures?

The existing literatur e on IRP offers very little detailed
guidance for addressing these specific questions.



Currently, theagencieswho conduct the|RP processhave
to search for answers as they are gang through the
process, thus running the risk o undermining the
confidence of the participants and various stakehdders
in both the process and it outcomes

Issuesin Problem Context

Problem context is impartant as the decision sciences
literaure has long shown that the longer and more
difficult this predecision stage, the greater the cognitive
dissonancethat emergesafter alternativesarechosen (e.g.
Festinger 1964). This cognitive disonance and
postdecision regret can have crucial implications far the
impl ement ation process and the eventua achi evement of
theobjectivesand goals. As chosen dter nativescan have
thetendency tochange during implementation, thisisan
important consideration.

At the core of any useful planning model is the
embodiment of triggers to signa the existence of a
problem or need and to help define problem status

(see Figure 1). Throughout waer resources planning
hi story, the trigger of "adequate suppl y" has dominated
planning processes. The decision making environment
has predominantly been monitored for cues of deviations
from refer ence poi ntsr dati ngto adequatewater supply or
related measures. As problem acceptance has centered
amost exclusively on this aspect, our planning models
have been unidimensional in nature.

Problem Context

Social Context
Institutional Constraints
Avail able Information

Probem Finding

Identification
Acceptance
Representation

Figure 1. Problem Caontext and Prablem Finding
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Documentati on of the previous and onga ng applications
of IRPcontains very littleinformation on theanalysis of
problem context other than the prgection of potential
shortages of water in the future. Information on the
basdine conditions of a water supply system and the
natureof demandsto be met is minimal at best. In cases
when problemsother than the ex pected futur e shor tage of
water in supply sources are recognized, they are not
investigated to pinpaint the actual causes o the prablem.
For exampl e, a problem of insufficient capacity to meet
maximum-day demands is rarely defined in termsof the
sources of peak demands or their digributionin timeand
space. Thelack of detailed definitian of the problemmay
preclude planners from identifying such alternative
solutions as "shedding pesk demands" in parts of the
distribution system or providing distribution system
storage. Similarly, the unknown distribution of peak
demands in time may prevent any condderaionsof the
optionswhich would shift peaksof short durationsto off-
peak periods.

Miltroff and Kil man (1978) haveidentified thr ee types of
errorsassociated with problem acceptance (1) detecting
a problem when no problem exists, (2) not detecting a
problem when thereis one, and (3) deteding thewrong
problem or aless important problem. Obvioudy, there
are costs associated with each of these errors and water
resources management has incurred many of these costs
in various contexts. Thefirst type of eror iscommonin
planning for urban water supply where the financial
resources which areavail ableto ur ban economies allowed
many municipalities to expand the capacity o their
supplies beyond the level of any foresecableneed. This
typeof error isvery aostly and invariably leadsto higher
than necessary cost of water supply to urban consumers.
The instances of nondetection of the problem are often
equated with poa management of the agency and the
resour ces under its purview. Finally, agood example of
the misdiagnods prodem can be found in the recent
histary of water supply planing for theBogon area. The
system was reaching its safe yield thus pointing to the
need for new sources of supply. However, a new
management of the system under the Massachusetts
Water Resaurces Authority revealed significant system
losses which in combination with pricing and other
demand management measures produced a significant
drop in water demand well below the historical safeyield
of the supply sources.

Thenatureof problem defini tion and pr oblem acceptance
in water resources is undergoing much change and, thus,
the corresponding interes in alternative planning



approaches has emerged. Many author s have addr essed
the reluctance of water professionals to accept any new
triggers, prodem ddinitions and alternatives (Vickers,
1996; Beedher, 1996; Viessman, 1996). Thisreluctance
then extends to IRP as well. This narrow problem
acceptance (of what is/needs to be solved) may be related
to nonexistent triggers, myopic trigge's, improper
evaluation of trigge's, redstance or fear of accepting
multiple objectives, and lack of confidence that newer
problem definitions can be adequately resdved. An
indugtry wide discussion of objectives and goalsand their
detailed clarification may help ontribute to the
acceptance of, and the eventual resolving of, the more
“correct” problems facing water decision makers.

The"open and participatory" natureof the IRP processis
an important step toward the improvement of problem
contexts. For example, individua water users who
participatein the IRP process may seewater problansin
a way that is radically different from that of utility
planners. A remote passibility of "systemfailure” during
a low-prohability drought event may not be considered as
a problen woth the planning dfat. Thus the
discussion of problem contexts must adequately address
the “for whom” question, that of stakeholdes and
relationships between these variousgroups. This could
shed further light on the conflicts between vari ous roles
and the underlying valuesthat give rise to them.

IRP researchers can help develop tools to focus the
industry’s attention on appropriade signals and
infor mati on to help avoid or minimize these three types
of errors relatad to problem structure. The more
accurately the IRP modd and process reflects what is
achievable and what the status quo actuallyis, themore
likely water resource decision makers are to accept
problems that are both real and important. How the IRP
process helps to structure the problem oontext is
important. The values and goals that trigger problem
finding are then the most likely guides to the eventual
definition of when we assessthat the problemisresolved,
or a least ameliorated. The representation o the
problem has a strong influence on theresulting problem
solvingactivitiesand its frami ng can have astrong effect
on the alternatives considered aswell.

Issuesin Generation of Alternatives
Alternatives are typically generated with particuar

problems, objectives and gaals in mind. Given the
relative narrowness of problem definition (as wdl as the
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sets of goals and objectives), we can think of the
historical generation of aternatives in water resources
planning as having been guided by a type of bounded
rationality. This bounded rationality has been
constrained by a myopic focuson a given sd of suppy
side dternatives and has served to screen out the
complexity of the planning problem, and perhaps
opportuni ties for learning aswell. The predominance of
preferred alternatives have been closeto the existing set
of alternatives, i.e., theimmediatedecision neighborhood
and in this sense wate resources decision making has
been conservative (while perhaps not in the fiscal sense
given the costs associated with the traditional supply
augmentation alternatives). Thus, the existing position
has been the primary determinant of the set of feasible
aternatives and it also infl uenced the satisfaction of the
water community with the traditional set of aternatives.
Often, the constraints on feasihbility of solutions are
introduced at an ear ly stage of the search for aternatives
thus exclud ng any uncanventional set of optionsfrom the
initial set.

Overall, new dternative generation has historically not
been a priority in the decision making process. Yet, we
know that the process o identification of alternativesis
of the utmost importance in the decison making process.
The need for decision making sems from the lack of an
obvious or ideal alternative end the dedsion making
processisintended to create one. Significantly, dedsion-
makers often form a “madel” of a desirable ideal
aternative while in the early stages of the planning
process. The distance fram the status quo to this
aternative gives us some measure of the conflict
embedded in the problem. Indeed, the purpose o this
decision-making is to solve this essential undelying
conflict through the identification of alternatives (as
opposed to removing the apparent conflict through
advocacy or other means). This desirable ideal
dternative becomes a point of reference against which
choices are measur ed against our objectives and val ues
(Fedinger, 1964). However, the usefulnessof the concept
of such anideal sdutionwill depend onitsdiscriminaory
power, how wdl it aids the decison-maker in
distinguishing among dternatives. It is progress or
movement towards this ideal that brings about the
instrumentality and expressibility of these values The
establishment of an ideal can dso stimuate the
generation process for new aternatives and provide
direction to this process.

Typicaly, newer and perhaps more innovative
aternatives are only considered after the di ssati sfacti on



with the caurrent dtuation is both recognized and
accepted, i.e., athreshold level of di ssati sfacti on must be
reached. Factors both internal and external to the
decis on maker will affect the attainment of thisthreshol d
level. In particular localized regionsthis threshold level
has clearly been attained. It must eventualy be
recognized by the weter industry as a whde for the
widegoread diffus on of awide, more comprehensive set
of aternatives. There is a rde for researchers and
professional organizations to study variables related to
thisdiffusion process, both the factors that act as barriers
to acceptance and factors inducing acceptance. In this
way, the social context within which decisions are made
in the wate resources profession can be changed soas to
encourage the consideration of a wide set of feasible
alternatives.

The nonavailahlity o suitade aternatives o more
specifically, theinfeasibili ty of anideal aternative, often
trigger s the conflict that moti vates the sear ch for a meta
structure for decison making to “solve” the problem.
Thus, the conflict can be traced to the set o available
dternatives. In thisway, aternatives, or more precisly
a set of feasble dternatives, lie at the heart of any
dedsion-making process. Objectives will only be
achieved in reference to a given set o alternatives. Yet,
a set of dternatives is rarely prescribed or given, most
often, making a decison requires inventing new
aternatives. Especidly under the complex regime of
water resources decision-making contexts described
above, alternatives rarely present themselves as nicely
ordered and clearly differentiated options. Within some
problem contexts, the creative generdion of new
alternatives can be even more critical than the careful
evaluation of those already existing. And it isthe level
and type of oconflia that motivate the intendty of the
search for new aternatives. In some sense, the overall
aim of the process is to find an aternative(s) that will
reduce the conflict to some acceptable level. T herefore,
any alternative can be viewed as aparticularly realizable
configuration of the rdationship between the meansand
ends of the decision maki ng process, i .e., the objectives
and the outcomes.

One of the premisses of IRP is the recognition that the
agreament on the ideal sdution can rarely be found.
Accordingly, the IRP process recognizes the need to
consder multiple and often conflicting objectiveswhere
each objective is digned with a different set of
dternatives. Within the outcomes of IRP, the best
alternative is repl aced by best alternative(s) for each of
the multiple objectives and the information on expliat
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tradeoffs between competing objectives. A classic
exampleisthetradeoff between the affordabi lity (or cost)
of water supply and its reiability. In terms of
alternatives, those that are most affordald e arerarely the
same as those that maximize the reli ability of water
supply. However, theabi lity of decis on maker swould be
severely congtrai ned if the set of working aternatives
excluded those that did nat megt some high standard of
reliability. A good example here is the excluson of
demand-side measures on the basisof the low reliability
of projected water savings. Even when water
conservation is included it rarely receives a status of a
fully fledged alternative. Instead, itisincluded as a goal
for demand redudion and the expected savings are
deducted from the projected demands thus preventing
evaluation of atruemix of supply-9de and demand-side
aternatives. Thehistory of water resources planning and
management and its shortcomings can be studied from
this viewpant of alternaiveidentification and sdection.

Theinsuffidency of alternatives is & leag as important
asthe i ncompatibi lity of objectives The aim of utilizing
the IRP process critically highlights the importance of
dternative identification and generation in water
resources decision making. The important question for
IRPis: Howto effectivelyevolve theinitial set of feasibe
decison alternatives? This is an important question
because apoor initial set of alternatives will: (1) hamper
and perhaps even stall the gart of the ded sion-making
process, (2) bias the evaluation of alternatives, (3)
constrain the effectiveness of planning outcomes, and (4)
subvert meeting the planning objectives.

The goodness of any set of alternativesis not necessarily
a function of number. A good set of dternatives can be
thought of as some reasonable number of sufficiently
different dter nativesthat can provide useful informati on
about the attainable limits of al relevant dimensions,
criteria, or objectives We should not expect that this
good st is a gatic entity. Alternatives may be dropped
from consideration at many points throughout the
decison making process. Additionally, effective
decisi on making often means creating new alternatives.
This is a very important consideration because: (1)
introduction of new dternatives may help to clarify the
decis on making process, (2) it may becostly to generate
new aternatives, and (3) there is a danger in settling
upon a set of new dternatives too quickly. However, the
generation of new dternatives itself may be the most
important outcome in the decision making process.



The importance of generating new a ternativesis related
to the distance of present aternatives to the ideal
dternative. Yu (1977) and othes have shown that the
process of successful generation of new aternativesis
facilitated by: (1) introducing new strategies, (2)
searching for an ideal solution with al constraints
relaxed, (3) bresking individual and institutional
constraints on creativity, (4) learni ng how to invent new
options, (5) modifying existing strategies in order to
achi eve new goals, (6) introducing new gaals or criteria,
or new levds of aspiration with respect toexisting goals,
(7) incor poration of new technical, organizational, and
other areas of knowledge, (8) willingness to accept idea
of new dternatives during an ongoing planning process,
and (9) open and unbiasad explor aion of ther feagbility.

In the process of alternative generation, it becomes
readily apparent to participantsthat thealternaive(s) and
criteria are interdependent and thus unfold jointly. A
new alter native can rende someprevioudy wnimportant
attribute important or could lead to the modifi cation of
some other criteria. And these criteria could then shed
light on our existi ng set of alternatives. Thus, changesin
theset of feasible aternatives affect the criteriaset whi ch
in turn affect the alternatives and so on. Further more,
after lengthy considerations of alterndives, the
participants may come to the realization that thereis no
separation of ends and means, i.e, between our
dternatives and objedives. We do not generate
alternatives without having somenotion of our objectives
and goalsin mind. And we cannot determineour criteria
without having some notion of what is available.
Objectives evolve o the basis of our set of available
aternatives, which in turn are manipulated and
regenerated in light of exiging objectives and so on.

Examples of new aternative generation in water
resources planninginclude someapplications of the IRP
process which led to the unconventional sdutions to
water supply problems. The most prominent new
dternatives are the demand-side options for balancing
supply and demand. The universe o those options is
constantly growing and includes many very creative
solutions. Many new altenatives which are usualy
termed as "supply management have been devised
through a process of successful alternative generation.
Dual water distribution systems, groundwater recharge
and recovey, nonperpeual transfers of wate rightsand
water marketi ng are good examples of new al ternatives of
this type.
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The process of new alternaive generation leads to the
issue of when to stop investing in the creation of new
aternatives as wdl. The decision sdences literature
suggest looking far signalsthat either the creation of any
new alternative is unlikely to be produdive and/or the
new alternatives generated are not sufficiently different
from already existing ones (Zeley, 1982).

Development o Planning Alter natives

Oncethe set of dternatives isgenerated, each a ternative
must be formulated to permit its evaluation during the
IRP process. Whileitisre ativel y easy to preparealist of
aternatives, theavail ability of infor mati on on individual
aternatives is likely to vary. As one shoud expect, the
new and unconventional solutions arethose that contain
the least amounts of information that is needed in
evduatian. Ontheother hand, thetraditional supplyside
alternatives aremost likel y to havebeen aroundfor along
time and have been the subjed of detailed engineering
investigations. It shauld na be surprisng that the
availability of informati on about these alternatives can
biasthe planners decisionsin favor of those dternatives
that have been well researched. In addtion to the
availability of information on thetraditional aternatives,
the agencies who conduct the IRP process and many
participants have much experience with implementing
them. As a resut, the odds against unconventional
aternatives are stacked fairly high. Their inclusion in
the list of atenatives under consideation is likely to
have minimal impact on thefinal choice unless adequate
resources are devoted to formulating them to aleve of
detail that ison par with theavailableinformation on the
more traditi onal options.

The IRP process uses various qualitative or semi-
quantitative procedures for screening alarge setof initial
alterndives in order to reduce the set to a manageable
size. Again,theavail ability of information on individud
dternatives is likely to have a significant impeact on the
results of the screening process. A useful criterion for
correding this biasis the concept of "fatal flaw". Under
this criterion, only alternatives that exhibit some easily
recognizable(and agreeabl e toall participants) fatal flaw
are excluded from further considerations. Examples of
fatal flows include prohi bitive cost, lack of water rights,
unacceptable water quality (especialy sdinity),
impracticality of implementati on, and similar constraints
that are not likely to be overcome during the planning
horizon. Beyond the criteaion o fatal flaw, no easy



safeguardsexist toprevent dimination of unconventional
aternatives when they are not well devdoped.

Another important consideration in the formulati on of
aternatives relates to their rdationship to each other.
Ided ly, the plannerswould wish that al al ternatives are
formulated as independent entities which can be
combined into mixes or sequences for meeting the
objectives. Thisrarely happensin thereal world. Almost
all aternatives can be staged (or scaled) thus making
them mutualy exclusive. Other dternatives which are
not subject to scaling may not be truly independent as
their implementati on woul drequireasmul taneoususe of
someother altemative. Because thescreening and detail
evauation looks at alternatives independently, the
exiginglinkag esbetween alternatives can complicatethe
process. We need tolearn how toidentify and formulate
aternatives which could serve as "building blocks' for
condructing resource sequences and strategies. Some
practical methods for classifying alterndives and
mapping out their interrelationships are needed to
facilitate decision maki ng within the IRP process.

Conclusions

The water resources profession has a long history of
experiences concerning the traditional supply side
planning approach. Experienceswith IRP are new and
just beingimplemented. Addtionally, IRPiscaminginto
theprofession at atimewhen na everyonehad even fully
in pradicebought intothe requirements of the least cost
planning approach. This opens the door for those
supportingmoreinnovative planning approaches, such as
IRP, to advocate for these approaches. This advocacy
will require concentrated information dissemination
eff arts about theimplementation of the appr oach (how to)
and evaluations of the processes and outcomes (how well
did it wak).

A significant opportunity exits for the dissemination of
infor mati on about | essons lear ned from IRP about “new”
alternatives and combinationsof alternaives (Anderson,
forthcoming 1997). This would aid decision makersin
defining a wider set of feasible aternatives, dispe
commonly held biases againg newer alternatives, and
provide benchmark type information. Thisinformation
should allow dedsion makers to efedively incorporate
new viewpoints and challenge exi sting assumptions and
is critical to more effective dternative generation.
Systematic research will help to unlock decision makers
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andingtitutionsfromtheir past experi enceswith problem
solving (Kaufman 1991).

Are there ways to encourage and reward creativity and
vigilance in the IRP process with repped to the
generation of alternaives? Are there methods to
organizationally and institutionally reward theexpansion
of the set of feasible alternatives? What new or improved
tools and techniques can be provided to aid in this
endeavor as well? IRP proponents must be concerned
with the rate of acoeptance of alternatives asit presents a
significant barrier to effectivedecision making and tothe
adoption of IRP or any aher innovative planning
approaches. The improved quality of water resource
planni ng outcomes depends upon the effectiveness of our
procedures for establishing goals and objectives,
generating new alternatives and develgping data on all
aternatives.
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