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M ethods of Economic Analysis
for Salmon Recovery Programs

Introduction

This paper recommends methods of economic andyss for evauating and comparing fish and
wildlife recovery programs. Developed by the gtaff of the Northwest Power Planning Council, the paper is
intended in part to help the Council evauate the economic dimensions of fish and wildlife recovery actions

The Council draws guidance on the role of economicsin its fish and wildlife decisons from the
Northwest Power Act. Under the Northwest Power Act, the Council develops a Columbia River Basin
Fish and Wildlife Program to “ protect, mitigate and enhance fish and wildlife affected by the development,
operation, and management of the [the basin’s hydrodectric] facilities while assuring the Pacific Northwest
an adequate, efficient, economical, and reliable power supply.” The Act contains procedures and standards
to further guide the Council’ s development of the program, most of them biologicd (e.g., use the “best
available scientific knowledge’) or legd (e.g., conastency with lega rights of tribes). Economics and cost
effectiveness enter directly into the Council’ s program amendment decisonsin only two ways. Firg, as
evident from the primary standard quoted above, the Council must be able to assure that the program
assures the region an “economical” power supply.* Second, if “equally effective dternative means of
achieving the same sound biological objective exigt,” the Council isto include in the program “the dterndtive
with the minimum economic cost.” 2

In 1994, the Direct Service Industries, Inc. argued in a court chalenge to the Council’ s adoption of
program amendments that the Power Act required the Council to subject proposed program amendments
to a cost-bendfit andysis. The U.S. Court of the Appedls for the Ninth Circuit rejected this claim, noting
that the Power Act does not require cost-benefit analysis, explicitly or implicitly.®

A 1996 amendment to the Northwest Power Act provides that when making project funding
recommendations to the Bonneville Power Adminigtration to implement the Council’ s Columbia River Basin
Fish and Wildlife Program, the Council “shall determine whether the projects employ cod effective
measures to achieve program objectives.” This paper attempts to describe an approach or methodology
that the Council will gpply in making the cogt- effectiveness determination caled for in the legidation. The
scope of this cost-€effectiveness determination is limited to whet is caled the “direct program” portion of the
Bonnevillefish and wildlife budget. The direct program budget tota's gpproximately $100 million out of an
average annua budget for Bonneville fish and wildlife activities of $252 million. This direct program portion
of the budget funds, among other things, a number of habitat, production, coordination and research
projects that correspond to measures in the Council’ s program. It isthese projects for which the Council

! Northwest Power Act, § 4(h)(5); see the Council’s Columbia River Basin Fish and Wildlife Program, Section 1.8 and
Appendix C, “Assuring an Adequate, Efficient, Economical and Reliable Power Supply.”

% Northwest Power Act, § 4(h)(6)(C).

® Northwest Resource Information Center, Inc. v. Northwest Power Planning Council, 35 F.3d 1371, [add page cite] (9th Cir.
1994).




must make the cost- effectiveness determination. The cost effectiveness determination required by the
amendment to the Northwest Power Act excludes the remainder of the $252 million Bonneville budget and
foregone power revenues as aresult of changesin the operation of theriver system. It isaso important
to remember that there are fish and wildlife activities in the basin not funded by Bonneville. These include
Mitchdl Act funding for hatcheries and diverson screens, land management activities to improve fish and
wildlife conditions funded by the Forest Service, the Bureau of Land Management and others, and State
investments in watersheds and harvest management, and more. One of the needs in the basin isto better
understand and coordinate fish and wildlife activities of federd, state, and tribal entities.

The Council needs to develop a systemétic gpproach to economic analysis of fish and wildlife
measures to meset its obligations under the Northwest Power Act. Moreover, in order to make systematic
judgments, the Council must consder a broad range of economic information. At a minimum, this broader
economic pergpective provides a context within which the more narrow cost- effectiveness determination
cdled for in the Power Act amendment takes place. The broader context would include al arees of
recovery actions and their implications including direct program funding, changesin operation of the
Columbia River system, funding of production facilities outside the direct program, and capita investment
gppropriations for mainstemn hydrosystem modifications undertaken consistent with the Nationd Marine
Fisheries Service' s Biological Opinion on hydrosystem operations and the Council’s Program. Thus, this
paper has been developed in part to alow the Council’ s cost-effectiveness review to range broader than the
direct program, even if these observations have less of a specific legd meaning for year-to-year funding
decisons.

A broader economic perspective will help prepare the Council and other entities to understand and
make the comprehensive programmatic decisons that will be caled for in the next few years. Under
consideration in anumber of forums and processes, are proposals for mgjor reconfigurations of the
Columbia River hydrodectric facilities for the benefit of saimon and other fish and wildlife, including the
possibility of removing or breaching anumber of damsin the lower Columbia and Snake rivers or making
other substantial and expensive, if less dramatic, modifications to the dams. Decisionmakers need to know
how to develop the appropriate information on the economic implications of these proposals. This paper is
intended as a guide to methods of economic analysisfor this purpose.

Implementation and Funding of the Council Program

The Council does not implement or fund the implementation of its program. Instead, Section
4(h)(10)(A) of the Act requires the Bonneville Power Adminigtration to useitsfund -- its power revenues --
and other authorities to protect, mitigate, enhance fish and wildlife “in amanner consstent with” the
Council’s Program. Bonneville funds fish and wildlife projects and activities proposed by others -- primarily
the state and federd fish and wildlife agencies, tribes, and federd operating agencies -- to implement the
Council’s Program as well as other fish and wildlife programs that are afunding obligation on Bonneville,
With few exceptions, Bonneville does not implement the program itself. Bonneville directly funds many of
these projects, especidly certain production, habitat and research projects. Other projects, including capital
investments for modification to Corps of Engineers and Bureau of Reclamation dams and other Corps



projects, are funded first by Congressiond gppropriations, and then Bonneville reimburses the share
attributable to the hydropower purpose of the hydroe ectric facilities.

In 1995, Bonneville, the National Marine Fisheries Service and the chairman of the Northwest
Power Planning Council negotiated, and the Clinton Administration agreed to, a six-year (1996-2001)
budget for Bonneville sfish and wildlife funding. Toward the end of 1996, Bonneville, the Corps of
Engineers, the Bureau of Reclamation, the Nationd Marine Fisheries Service, and the U.S. Fish and Wildlife
Service developed, in consultation with the region’s Indian tribes and the Council, a Memorandum of
Agreement (MOA) for the Bonneville Fish and Wildlife Budget to implement the budget agreemen.

Under the MOA, Bonnevill€ sfinancid commitment isin two parts. First, Bonneville agreed to
absorb the financial consequences of the current set of system operations, whatever the cost (with afew
exceptions). These operations include implementing the Biologica Opinions for Snake River sdmon
(NMFS) and Kootenai sturgeon (USFWS), aswell as afew other system elements, such as the Lake Pend
Orellle reservoir levesin the Council’s program. The financid costs of these operational changes vary
dramatically depending on year to year water conditions. Second, Bonneville agreed to provide an average
of $252 million per year through fiscd year 2001 for expenditures in three categories:

(2) Direct program expenditures. This category isto average $100 million per year and consists of
direct expenditures by Bonneville for projects related to the Council’ s program and the two Biologicd
Opinions, primarily habitat, production, research and coordination projects. These expenditures are
primarily for operation and maintenance of recovery projects.

(2) Capitd investment repayments. This category is to average $112 million per year, to cover the
repayment stream for both past and expected future direct capita investments by Bonneville (mostly related
to the Council program) and for past and expected capital investments made by Congressiond
appropriations (primarily for modifications to mainsem dams by the Corps of Engineers plus hatchery
capitd investments) that Bonneville is obligated to repay to the Treasury. The budget agreement assumes
that the expected expenditures in this category reflect, in part, a further investment of Bonneville direct
capita during the life of the budget agreement of $27 million per year and that Congress will aso make
available $565 million in new capitd investments over the life of the agreement. The associated repayment
obligations for the new capitd investments are indluded in the $112 million.

(3) Reimbursable operations and maintenance expenditures. This category averages $40 million
per year and conssts of Bonneville reimbursements to the Treasury of Congressiond gppropriations for the
operation and maintenance of artificid production facilities (and afew other matters) directly authorized by
Congress, primarily through the Lower Snake River Compensation Program.

Figure 1 illugtrates the digtribution of Bonneville s $252 million of fish and wildlife expenditures
under the MOA.



Figure 1. Bonneville sMOA Expenditures

Reimbursable
Oo&M
16%

Direct
Program
Expenditure
40%

$40 Million

$100 Million

$112 Million

Capital
Repayment
44%

The MOA assumes that the amounts dlocated to the three categories will remain in those categories
unlessthere is agreement by the federd agenciesin consultation with the tribes and the Council to are-
dlocation. The MOA dso assumes that the regiond sovereigns have developed and will continue to
develop processes to prioritize and dlocate the money assigned to each category. Thereis potentia
inconsgstency, however, between Bonnevill€ sinterpretation of itslegd funding obligations, which may be
impaosed by Congress or the Council’ s program, and the prioritization results.

It isin the prioritization processes that the region expects to find the necessary budget discipline to
make the budget dlocationswork. The eventua am isto include al Columbia River fish and wildlife
mitigation activitiesin the prioritization process. At present the prioritization process has meant the
development of prioritization groups that are prioritizing projects within one budget category or sub-
category. Thus one group (the System Configuration Team) is developing prioritization criteriaand ranking
projects for the Corps of Engineers capital investments. Within the direct program category, separate
teams of fish and wildlife managers develop prioritization criteria and rank projects for resident fish activities,
wildlife ectivities, and anadromous fish activities, including manstem research measures, production and
hebitat activities.

With regard to the “direct program” portion of the Bonneville budget and including the amount of
direct capitd available, beginning in 1995, Bonneville, the Council and the agencies and tribes developed a
more coordinated and annua process for recommending projects to Bonneville for direct funding. Thefish
and wildlife agencies and tribes review and prioritize projects proposed for funding. Inapublic review
process, the Council then reviews the agencies and tribes funding recommendations for consstency with
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the program and forwards its own recommendations to Bonneville for funding. Bonneville has by and large
deferred to the recommendations of the Council, agencies and tribes.’

Congress amended Section 4(h)(10) in late 1996 to add additional procedura and substantive
requirements to this direct program funding process.> Congress sought to insulate the funding process from a
percaived conflict of interest -- the agencies and tribes review and prioritize the projects for funding and are
aso the primary funding recipients. The new legidation creates an independent scientific review processto
review funding recommendations. The amendment directed the Council to gppoint an eeven-member
Independent Scientific Review Pand “to review projects proposed to be funded through that portion of the
Bonneville Power Adminidration’s annud fish and wildlife budget that implements the Coundil’ sfish and
wildlife program.” The Council is dso directed to gppoint scientific peer review groups that are to “assst
the Pand in making its recommendations to the Council.” The Pand and any peer review groups are
subject to the conflict of interest tandards that gpply to scientists “ performing comparable work” for the
Nationa Academy of Sciences. The Panel and peer review groups are to review projects proposed for
funding and make recommendations to the Council “no later than June 15 of each year.” The Pand and
review groups need not review each and every project, but a*“sufficient number of projectsto adequately
ensure that the list of prioritized projects recommended is consstent with the Council’ s program.”
Recommendations of the Panel and the peer review groups are to be based on a“determination that
projects. are based on sound science principles; benefit fish and wildlife, and have a clearly defined
objective and outcome with provisons for monitoring and evauation of results” The Pand and peer review
groups are d <o to review annualy “the results of prior year expenditures based upon these criteria,” and to
submit ther findings to the Coundil.

The Pand’ s recommendeations to the Council must be made available to the public for review and
comment. The Council will make fina funding recommendations to Bonneville “after consideration of the
recommendations of the Panel and other appropriate entities” The Council must explain in writing if it
decides not to incorporate a recommendation of the Pandl. In making its funding recommendations, the
Council dso hastwo additiona responsihilities. Firgt, the Council must “consder the impact of ocean
conditions on fish and populations. And second, and what isimportant here, the Council “shal determine
whether the projects employ codt-effective measures to achieve program objectives” The legidation
provided no further guidance as to the nature of the cost-effectiveness determination or the procedure for
making the determination.

To implement the new Power Act amendment during thisfirg year, the Council anticipates usng the
following process. The agencies and tribes are once again reviewing projects proposed for funding. The
Council recaived a prioritized ligt from the agencies and tribes on June 5. Earlier this year, recognizing that
many of the projects on the priority ligt are likely to be ongoing projects funded in prior years, the
Independent Scientific Review Pandl began reviewing information regarding those projects, and the
prioritization process generdly. The Pand received the prioritized list from the agencies and tribes and
provided their own recommendation to the Council on July 15. After a public review process of the
agency, triba and Pand recommendations, the Council will make its recommendations to Bonneville,
including a determination regarding their cost effectiveness.

* See Council’ s Fish and Wildlife Program, Section 3.1B.
® Northwest Power Act, new § 4(h)(10)(D).



This paper isintended to explain the codt- effectiveness andyss the Council will use. The Council
has appointed an Independent Economic Analysis Board for the purpose, in part, of providing guidance to
the Coundil in making this determination. The IEAB reviewed and commented on earlier drafts of this

paper.

Economic Effects of the Columbia River System

The Columbia River and its tributaries are linked to the regiona economy in a number of direct and
indirect ways. Many of those linkages were crested or enhanced by the development of the system of dams
that have changed the character of the rivers over the past 100 years. The dams have alowed development
of an extengve hydrodectric system, permitted commercid water navigation as far inland as Lewiston,
Idaho, supported irrigation of large areas of arid land, provided flood control, and created recreationa
opportunities in the many reservoirs created by the system of dams. All of these are generaly considered
positive economic effects in the Pacific Northwest.

Accompanying the positive economic effects of Columbia River development, were negative cultura
and environmentd effects. There were aso some negative economic effects on the commercia and
recreationa salmon and steelhead fishing industry due to the declining populations of those species. The
purpose of this section is not to advocate any baance of the various effects of the Columbia River
development. It issmply to establish the nature of the economic linkages that must be accounted for in any
cost-effectiveness analyss of fish and wildlife recovery actions.

Hydroelectricity provides about two thirds of the region’s eectricity supply even in the driest years,
and has traditionaly been much less expengve than dternative forms of dectricity. Additiona amounts of
hydrod ectricity can be generated when water conditions are above drought levels. Much of this so-caled
nonfirm electricity is used to displace therma generation and thus reduces air pollution and the cost of
eectricity for consumersin Cdiforniaand the Pacific Northwest. Asaresult of the hydrodectric system,
the Northwest enjoys eectricity prices that are alittle more than half of the average dectricity pricesin the
nation. In spite of its negetive effects on saimon, hydrod ectricity is a renewable resource that does not
pollute the air or water and thus has provided environmental benefits to the Northwest as well aslow
electricity prices.

Irrigation of agricultural land has crested an important economic base for many arid areas of the
region. There are about 7.3 million acres of irrigated land in the Columbia River Basn. The largest
concentration of irrigated agriculture isin Idaho with about an equa amount in eastern Washington and
Oregon. Nearly dl of the region’s production of potatoes, sugar beets, hops, fruit, vegetables and mint is
fromirrigated lands. A significant share of the production of hay and grain are also from irrigated land
where yieds are much higher than for dry land. In addition to irrigation, water is withdrawn from reservoirs
to provide water supply for some municipa areas and indudtria plants.

The syslem of dams and locks on the Columbia and Snake Rivers has made shalow draft barge
transportation feasible from Portland to the Tri- Cities in Eastern Washington and to Lewiston, Idaho on the



Snake River. Theriver provides a competitive means to ship grain, as well as lesser amounts of wood
products, containers and other agriculturd products from inland areas to the port a Portland. About 36
percent of the wheat and barley arriving in Portland for export comes via barge down the Columbia/Snake
river system. Barges are dso used to ship petroleum products upriver from Portland to inland areas.

Sdmon reared in the Columbia River system help to support acommercid sdmon fishery aswell as
Indian subsstence and religious fisheries. The average annud gross vaue of commercid samon fisheries
from 1986 to 1990, for example, has been estimated at about $17 million (expressed in 1996 dollars).?
Recresationd fisheries were estimated to have avaue of $14 million. Declining sdlmon populations have had
an economic impact on fishing communities and Indian tribes as well asacultura impact in the case of
Indians. Recovery of sdmon would likely have a postive financid impact for fisheries.

Recresation and tourism are important economic activities athough they are not dways thought of in
those terms. Recreationa fishing is an important agpect of this. 1t not only gpplies to sdmon and stee head,
but to other types of resident fish and wildlife aswell. Recrestiond activities support loca businesses such
as motdls, restaurants, tackle shops, and guide services.

In the past, resource based, or extractive industries were the dominant economic force in the Pacific
Northwest. Industries such as lumber and wood products, paper, agriculturd products and, fisheries were
the focal point of economic policy and concern. In 1970, these industries accounted for half of the region’s
manufacturing employment. They are dtill important activities, especidly in smal communities where they
may be the main source of employment and away of life. However, the largest manufacturing sectorsin the
region are now eectronics and trangportation equipment, the latter being dominated by the Boeing
Company. In addition, the non-manufacturing or service sector accounts for the bulk of employment in the
region. A high quality environment and recreationa opportunities are seen asimportant qudities that make
the region an attractive location for high technology, service, and recreationa industries.” The economic
interest of the region is shifting toward preservation of these amenities. During this trangtion, both extraction
and preservation are important economic concerns and that creates substantia conflict within the region on
appropriate resource policies.

Padt efforts to mitigate the damage to anadromous fish including, passage facilities at dams, hatchery
programs, and barging of juvenile sdlmon have falled to reverse the decline of most species. The Genera
Accounting Office estimated that prior to 1981 the region had spent nearly $500 million on salmon
recovery.® Following the Northwest Power Planning Coundil’ s first recovery program, the recovery efforts
intengfied. The Generad Accounting Office found that between 1981 and 1991 $1.3 hillion (in 1991
dollars) were spent on sdmon recovery. The expenditures further intensified following the listing of Snake
river sdmon under the Endangered Species Act. These recovery efforts have been largely funded by the
Bonneville Power Adminigration and, thus, by consumers of dectricity in theregion. Theregionisdill
searching for policies that will be successful in restoring anadromous fish runs and repairing wildlife damages

® Olsen, Darryll, Jack Richards and Richard Turner. The Economic Costs of Fisheries Management Actionsfor the
ColumbiaRiver. Northwest Irrigation Utilities. January 1992.

" See Economic Well-being and Environmental Protection in the Pacfic Northwest: A Consensus Report by Pacific
Northwest Economists, Economics Department, University of Montana, 1995.

8 U.S. General Accounting Office. Endangered Species. Past Actions Taken to Assist ColumbiaRiver Salmon.
GAO/RCED-92-173BR. July 1992.




from the dams. Each action taken to help sdmon will have effects on the other users of theriver. Economic
effectswill ripple through al of the industries mentioned above and possibly others.

The restructuring of the dectricity indudtry is having a dramatic effect on the Bonneville Power
Adminigration’s finances. Changes in federd regulation of the wholesale power markets have exposed
Bonneville to ahighly competitive market for wholesale power. In essence, this means that Bonneville can
no longer smply add costsinto its power rates and be assured of recovering those cogts. Bonneville's
customers are able to find less expensive power in the open market and cannot be expected to pay above
market codts for very long. These factors affect Bonneville funded programs, including fish and wildlife
mitigation.

This growing competitive pressure on Bonnevill€' s costs has elevated the issue of cost effectiveness
of fish and wildlife programs, as evidenced by the new reguirements for the Council in making decisions on
funding of fish and wildlife projects, discussed above. The following section discusses the Council’s legd
requirements and the decision process for determining fish and wildlife project priorities and funding.

Economic Analysis for Resource Programs

Levels of Economic Assessment

Economic assessment of projects can occur on many levels. Thereis generd agreement among
economigts about what condtitutes various types of economic andyss. Some of those types of andysis will
be described and compared in this section. It is useful to digtinguish three levels of economic anays's that
could be gpplied to project evaluation. These are (1) cost analys's, (2) cost-€effectiveness andysis, and (3)
cost-benefit andyss. Each of these involves an andysis of costs, but they combine the cost andysswith
various degrees of benefit or effectiveness assessment.

Cost Analysis

Cogt andyss amply addresses the question, What are the costs of doing this? The benefits or
desired effects of the project are left unmeasured athough they may be described in detail in quditative
terms or are understood or assumed implicitly. Thisandysis may be appropriate where the benefits cannot
be quantified or even measured by any objective indicator.

Costs should be cdculated according to the economic principles described in the following section
on measuring costs. The costs can be digplayed in various ways to facilitate decison maker’ s use of the
information in making a policy judgment about the desirability of the proposed actions.

Cogt andysis can contribute to improved decision making. However, at thislevel, decisonswould
be based on qudlitative assessment of the effects or benefits of the project. This may be the only feasible
anaysisfor some types of projects, but the approach does not facilitate review of the decision process,
measurement of the effects for purposes of adaptive management, or accountability of the project
implementors for achieved results. On the other hand, trying to quantify and vaue benefitsin an attempt to



avoid these problems may lead to afase sense of certainty about the outcome, or an over- or
undervaluation of the benefits.

Cost-Effectiveness Analysis

Cost-effectiveness andlysis addresses the question, Which is the best way to do this? Cost-
effectiveness adds to cost analysis a quantification of the effects of the project. The quantification of effects
isin terms of some physica measure, not in terms of dollar vaue of the effects or benefits. To date, the
most common effectiveness measures gpplied in the analyss of salmon recovery program actions have been
returning adult fish, water particle travel time, or the smolt to returning adult ratio. Cogt-€effectiveness
andysis results may then be expressed in terms of the retio of the effectiveness measure to the cost of the
project.

Cogt-effectiveness analyses take different forms. The Smplest case is where two or more proposed
projects have exactly the same effects. They arejust dternative ways of achieving the samething. Thisis
the gpplication of codt-effectivenessthat is authorized for the Council in the Northwest Power Act;
“...utilize, where equaly effective dternative means of achieving the same sound biologica objective exis,
the dternative with the minimum economic cost.” In practice, thistype of cost-effectiveness reducesto a
ample cost andysis Snce it is not necessary to quantify the effects at dl. Since the effects are the same, it is
smply amatter of comparing costs.

A next leve of codt-effectiveness analyss involves dternative projects dl of which have different
impacts on the same measure of effectiveness. Here projects can be compared based on theratio of the
effect to the cogt, for example, increase in returning adult fish per dollar spent. The project with the highest
fish to dollar ratio would be the most cogt-effective. However, thisis not likely to be an adequate andytica
result for most fish recovery decisons. Itislikely that the most cost-effective of the projects done would
not provide adequate fish recovery and that additional projects would be needed aswell. In addition, there
may be other objectives that are important to decision makers, such aslife history diversty of sdmon (not
just gross numbers) or desired habitat characteristics. Also, thereislikely to be an overdl budget congtraint
to stay within. These Situations complicate the cogt- effectiveness andysis further.

Congder first the case where there is only one objective being considered, but there isaminimum
level of effect to be achieved and a maximum budget available to spend. If the effect of each project is
independent of whether any other project has been implemented, then you would Ssmply implement the
projectsin the order of cost-effectiveness until the overdl god is met or the budget is exhausted.

The nature of the analys's changes, however, if the effects of the projects are not independent, a
case that ismore likely for fish and wildlife programs. The interactions between projects are likely to be
numerous and complex and groups of projects are likely to fit together into strategies. For example, many
projects that would be appropriate to a trangportation strategy would not apply if permanent drawdown
were the basic strategy. In cases such asthis, aternative strategies, or related groups of projects, would
need to be compared for their cost effectiveness.

Findly, there are cases where there are multiple objectivesto be met. Thisismost likely to be the
gtuation for fish and wildlife programs. At aminimum there are different ocks of fish in different tream
reaches. Some of these are hedthy and some are endangered. Some objectives may relate to harvestable
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adults returns and some to long-term habitat quality and genetic strength of the species. Cost-€effectiveness
andysis cannot help select among projects that affect different objectives unless those objectives can
somehow be reduced to a common measure or at least converted to some kind of common index.

Multiattribute analysis is one means of addressing this dass of decisons. Multiattribute analysis
applies evauation techniques to facilitate comparison of actions based on their effects on severd indicators
of merit. The indicators can be quantitative, such as costs or modeled effects on smalt to returning adult
ratios, or they can be quditative, such as anotation of the species of fish affected, or theriver reach
affected, or even apositive or negative cultura effect on particular groups. At least two such studies have
been attempted for salmon recovery actionsin the region. Thefirst was done by Linda May for the
Northwest Power Planning Council®, and the second was done by Resources For The Future for
Bonneville™.

The Resources For The Future study used a variety of measures of benefit. Biological measures
were separate for soring, summer and fal chinook and consisted of increased surviva relative to the base
case and recovery criteria Other measures of effectiveness included the lead time to biological effects, the
degree to which a strategy is retorative of natura conditions, the geographic digtribution of adverse
impacts, and the degree of indtitutiona change required. These various characteristics were arrayed against
cogsin various graphic and tabular forms. The results cannot dl be summarized here, but no one dternative
or combination of dternatives scored high onal attributes. The LindaMay study used awide array of
indicators to evauate the multiple attributes of various actions. Included in the attributes were Sate,
subbasin, stocks affected with classfications of their status, costs and their time distribution, and genetic
ratings. By sorting dternative projects according to different indicators of merit, comparisons among
dternatives can evaluate many characterigtic together. Such studies do not yield one determinate solution
for the best dternative unless dl attribute indicators are quantitative and can be aggregated into asingle
index. To do this, explicit weights would have to be accepted for each of the attributes and the results
would tend to be very sengtive to such weights.

The other solution to this class of problemsisto reduce adl of the benefitsto their dollar values. This
is the gpproach used in cost-benefit andyss

Cost-Benefit Analysis

Cost-benefit analys's addresses the question, Is this worth doing? In cost-benefit andysis the
effects of aproject are evauated in dollar terms. The dollar value of the benefits are then compared to the
cogt of implementing the project. Typicaly if the vaue of the benefitsis less than the cog, or the ratio of
benefits to costs is less than one, the project should not be undertaken.

When dedling with environmenta issues and especialy with endangered species the question of
whether the benefits should be pursued has aready been answered by law. Society has decided through
the legislative process to achieve certain goa's and the question, “is this worth doing?’ has dready been

®May, Linda. A Multattribute Model: To Assist in Ranking Strategies For Salmon and Steelhead. Washington State
Energy Office. 1991.

1% paulson, Charles M., Kris Wernstedt, and Jeffrey B. Hyman. Recovery Planning For Endangered Salmon: A Multiple
Attribute Analysis. Resources For The Future. Washington D.C. December 9, 1993.
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decided. The law has madeit difficult to use economic costs as areason for not pursuing the objective of
preventing extinction of species. The Endangered Species Act made no provisons for doing cost- benefit
anaysisfor recovery actions. In fact, the Northwest Power Act aso contains no requirement to do cost-
benefit andysis on the Council’ s fish and wildlife recovery programs. The fact that cost-benefit andlysisis
not required by law does not preclude its application, but the task of quantifying the vaue of preserving
endangered speciesin dollar terms may be hopeledy difficult.

Review of Existing Studies

A large literature of methods and gpplications of economic analysisfor public policy decisons has
been developed over the years. Many studies have been done rlating to fish and wildlife recovery issuesin
the Pacific Northwest and other areas. The Appendix contains apartia bibliography of these studies. Most
studies ded with specific aspects of economic andysis or with specific issues. However, there have dso
been a number of reatively comprehensive studies of the economic effects of sdmon recovery programsin
the Pecific Northwest. The Council’ s Independent Economic Analys's Board reviewed a number of these
studies and the discussion below draws partialy on that andysis.™

The most comprehensive andysis of the economics of fish recovery dternatives was done by
Bonneville Power Adminigiration, the U.S. Army Corps of Engineers, and the Bureau of Reclamation. Itis
entitled “The Columbia River System Operation Review”.** This study was aimed at balancing the various
competing uses of the Columbia River System and involved many interested parties through its extensive
work groups. The economic anadyssin the Columbia River Systern Operation Review generdly followed
guiddinesfor andyss of federd water projects that were specified by the U.S. Water Resources Council.
These guiddines are embodied in a document published by the U.S. Water Resources Council in March
1983 entitled Economic and Environmental Principles and Guiddlines for Water and Related Land
Resources |mplementation Studies.™® The President of the United States approved this set of economic and
environmenta principles for federal agencies to follow in makings water policy and project
recommendations. The document prescribes step by step analysis procedures for federal agenciesto
follow. Thesewill be referred to asthe WRC guidelines. Because the WRC guidelines play such an
important role in federd agency decision making, it is worth understanding something about how they work.

The WRC guiddines focus on the economic effects of any water project from anational economic
perspective. That is, the evaluations prescribed ca culate benefits and costs from an aggregate point of view
as effects on national economic development. Costs and benefits are to be presented as annudized
condant dollar vaues, smilar to the levelized cogts that the Council usesin its power planning analyses.
Thereis no need to describe the WRC guidelines here, but it isinteresting to list the areas that are to be
consdered in the anadysis of water resource projects. These include:

! Independent Economic Analysis Board. Lessons from Existing Studies of the Economics of Fish and Wildlife Recovery
Measures in the Northwest. Presented to the Northwest Power Planning Council, July 15, 1997.

2 Bonneville Power Administration, U.S. Army Corps of Engineers, and U.S. Bureau of Reclamation, Columbia River
System Operation Review: Final Environmental |mpact Statement, DOE/EIS-0170, November 1995. (The document includes
asummary and Appendices A through T.)

3 Water Resources Council. Economic and Environmental Principles and Guidelines for Water and Related L and
Resources Implementation Studies. U.S. Government Printing office. March 10, 1983.
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Municipa and Indugtrial Water Supply
Agriculture

Urban Flood Damage

Power Production

Inland Navigation

Deep-Draft Navigation

Recregation

Commercid Fishing

Other Direct Effects

For each of these areas of effect, the WRC guidelines provide detailed andysis procedures that should be
followed by federd agencies.

Although the nationa economic development perspective represents a traditional economic
evauation of the effects of water resource actions, the WRC guiddines recognize that there are other
relevant considerationsin evauating projects. There are three other types of analyss recommended;
regional economic effects, environmenta effects, and other socia effects. These may be addressed as
additional considerations for an overal project evauation, but they are not directly part of the economic
evauation or cost/benefit caculation.

Regionad economic effects evauate the regiona or loca incidence of any national economic effects.
Many actions can have the effect of shifting economic activity from one areato another. Decision makers
often want to take these regiona or local effectsinto account when designing policies intended for regiona
gpplication or implementation. From anationa perspective, there may be no effect on income or
employment but there may be arelocation of economic activity. Such shiftsin economic activity occur dl
the time in response to changing economic conditions, and the ability of people and communities to adapt to
such changesis crucid to maintaining avital and competitive economy.

Environmenta and other socid effects are those which cannot be evauated easily in dollar terms.
These may include effects on ecology, culturd resources, aesthetic qudities, income distribution, fiscal
condition of loca government, life, hedlth, and safety. These are clearly important policy considerations, but
are not typicaly adirect component of economic andysis. Although methods have been proposed and
devel oped to quantify such vaues, they remain highly uncertain.

For various reasons the full application of WRC guiddlinesis often not feasible or desrable. One
reason is that such analysisis very expensve and time consuming as indicated by the cost of the Columbia
River Sysem Operation Review study. Although no one has specifically estimated the cost of the economic
andysis done for the Columbia River System Operation Review, it is probably in the range of $1 to $2
million dollars. It iscommon practice to perform abbreviated sudies in the early stages of project
evauation and to move on to more detailed analys's as a project comes closer to redlization.

Key components of data and information are often missing or unquantifiable as discussed above. In
such cases, techniques of risk and uncertainty analysis can help explore these areas and develop policies
that are more flexible to changesin information that may develop during the implementation of policies.
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Nevertheless, the inability to rdiably quantify the economic vaue of some human vaues should be accepted
asalimitation of economic analysis as applied to natura resource decisons, and probably for other areas of
andyssaswel. Economic analysisisonly one of several condderations for policy makers, but it isan
important one. Ignoring the economic implications of policy decisonsislikdly to result in ineffective policies
and failure to meet objectives.

It may be useful to point out another perspective on economic andysis that does not match any of
the WRC concepts. That is a perspective of budgetary andlysis, the alocation of afixed budget to
dternative uses. Clearly, there are agpects of thistype of problem in the Council’ s mandate from the
Gorton Amendment, given the Bonneville spending agreement and the limited scope of activitiesto be
included in the Council’ s cogt-effectiveness determination. In this perspective, the scope of the costs to be
considered would be limited to Bonnevill€ s budgetary expenditures and whether those funds are being used
to obtain the maximum progress on ameasure or measures of effectiveness. Such alimited analysis might
have the potentia of biasing the actions toward those that are funded through sources other than Bonneville
or toward actions whose cogts fal outside the budget agreement, such as decreased power revenues due to
changesin system operation. It isimportant to recognize that there may be some differences in expectations
regarding the scope of cost-effectiveness andyss.

With that background we now return the Columbia River Systern Operation Review. Thislarge
study took six years to complete and cost in the neighborhood of $20 to $30 million. In thefind report, 13
dternative drategies were evauated, but these were sdected through an initid screening of 90 dterretive
drategies. Appendix O of the study contains the economic and socid impact andyss. The economic
andysis identified both the direct costs of dternatives and the indirect economic impacts. Most subsequent
studies have relied to some degree on the economic cost estimates done for this study. The effectiveness of
the aternatives were measured in changes in fish harvest, both commercid and recreationd. Changesin fish
harvest were also expressed in dollar vaue so that a benefit-cost analysis could be done. At thetimethe
study was started Snake River sdmon stocks had not been listed under the endangered species act.

The Columbia River Systern Operation Review utilized severa complex models to evauate effects
and codts in various sectors. Some interesting results emerged from the andlysis. Firg, the study
established the concept that, for mogt aternative measures designed to aid salmon recovery, the costs tend
to be dominated by the hydrodectric system costs. The second most significant cost was usudly lost
recreation opportunities, although those estimates are controversa. Figure 2 below shows an example of
costsin various areas for the preferred aternative case. It represents the effect of moving from the base
case (Corps 1993 Supplementa EIS) to the 1995 biologica opinion. Another result of the andysisisthat,
given the models and assumptions used in the sudy, very few of the aternatives actudly benefit fish
compared to the base case. In the few aternatives that do offer improved fish runs, the vaue of the
increased harvest is small compared to the costs required to achieve the increase.

13



Figure2: Major Costs Changesfor 1995 Biological Opinion
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An earlier study was done for the Bonneville Power Administration by Resources for the Future.™
This study included a very ambitious modeling exercise intended to demondtrate that cost- effectiveness
andyssthat can contribute to a more justifiable and accountable decision-making process for fish and
wildlife planning. The study focused on dternative ways of meeting harvest and escapement gods for 26
subbasinsin the Columbia and Snake River system above Bonneville dam. The study linked four models
that captured (1) water storage, flow and hydropower, (2) downstream migration mortality, (3) the number
of adult fish to compare to harvest and escapement godss, and (4) minimization of cost of meeting subbasin
gods. The study did not address opportunity costs beyond hydropower. Although the study was intended
to be ademondration of feaghility, and serious problems with identifying the biologicd effects of various
actions were noted, the authors, nevertheless, asserted some suggested conclusions. They found that many
of the subbasin gods were over-optimistic and could not be achieved with the recovery actions considered
inthe study. They aso concluded that flow augmentation and drawdowns did not appear to be cost
effective.

Danid Huppert and David Fluharty from the School of Marine Affars a the Univeraty of
Washington did astudy for the National Marine Fisheries Service.™ The authors worked with an advisory
committee cdled the Economics Technicd Committee to bring a variety of expertise to bear on the project.
The study addressed the seven eements of the March 1995 National Marine Fisheries Service proposed
recovery plan for Snake River sdmon stocks. The authors found that there was insufficient information
about the effects of the proposed measures to do a cost-effectiveness analysis and settled for an accounting

 Paulson, Charles M, Jeffrey B. Hyman, and Kris Wernstat. Above Bonneville Passage & Propagation Cost
Effectiveness Analysis. Submitted to Bonneville Power Administration by Resources for the Future. Washington D.C.
January 1993.

> Huppert, Daniel D and David L. Fluharty. Economics of Snake River Salmon Recovery: A Report to the National Marine

Fisheries Service. October 1996.
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of the costs. Roughly two thirds of the total annual costs of between $253 million and $389 million (1993
dollars) were due to hydrodectricity. The remaining costs were primarily related to habitat improvement
and harvest management. The range of cogt islargely due to uncertainty about whether flow augmentation
or drawdown drategies are pursued. The study found that a flow augmentation and minimum operating
pool strategy, which cost between $192 to $249 million a year depending on the cost of supplemental
water, had higher economic cost than a strategy that relied on drawdown of the 4 lower Snake reservoirsto
near spillway crest for four and a haf months ($168 million ayear). Although the study did not attempt a
cost-effectiveness or cost-benefit determination, it did discuss possible benefits. Two types of benefits are
noted, increased direct use of sdmon for commercia and recreationa harvest, and increased indirect use, or
exigencevaue. A plausible range of direct benefits was estimated from a negative $68 thousand dollars to
positive $19.7 million dollars. The authors noted a range of existence value estimates for Pacific Northwest
sdmon from $86.7 to $204 million, but no studies have been done for Snake River sdmon aone.

The biologica opinion issued in March 1995 by the Nationd Marine Fisheries Service required
additiona study of dternativesto improve surviva of Snake River endangered sdlmon stocks. The U.S.
Army Corps of Engineers (COE) isrequired to make arecommendation by 1999 for a preferred
dternaive. The study leading to this recommendetion is cdled the “Lower Snake River Juvenile Sdmon
Migration Feasbility Study”. Two reports have been produced by this effort so far, and additiona anayss
continues.*® The economic evaluation portion of the continuing anaysisis being undertaken by a Drawdown
Regiond Economics Workgroup involving many regiona organizations. Thiswork is essentidly an updating
of the Columbia River System Operation Review analyss, but with a more restricted scope of anayss.
Each of the interim studies has a section that addresses economic consderations.

Thefirst product was a study by Harza Northwest, Inc. for the Corps of Engineers entitled “ Salmon
Decison Andyss: Lower Snake River Feasihility Study”. This study developed a decison andysis
framework that was based on biological objectives first and then economic considerations and risk. Fifteen
specific measures or tools were consdered for their effects on Spring and Summer Chinook in the Lower
Snake. The measures were grouped into magor paths or strategies which included transportation, in-river,
and combinations of both. In the end, the study concluded that the biologica effects information was too
uncertain to rely on the decison analyss framework to select among dternatives. Nevertheless, interesting
results were obtained regarding costs and estimated recovery measures. The recovery measure used was
percent increase in survival and costs were based on cost estimates from the Columbia River System
Operation Review. The dternative measures have awide variety of cogts relative to the base of the 1995
biologica opinion and aso awide range of effects. The study showed that permanent drawdowns had both
large benefits and large costs. However, the cost-effectiveness (costs per 1% surviva improvement) of
drawdowns were poorer than most other alternative measures. However, most of those aternatives aso
hed relatively smd| benefits for sdmon. Table 1 is taken from the Harza sudy and illugtrates the variation in
cogts from a 1995 biological opinion base case.

® US Army Corps of Engineers. Lower Snake River Juvenile Salmon Migration Feasibility Study: Interim Status Report.
December 1996.

Harza Northwest, Inc. Salmon Decision Analysis, Lower Snake River Feasibility Study: Final Report. Submitted to U.S.
Army Corps of Engineers, October 4, 1996.
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Table 1: Annual Equivalent Cost of Tools

Transportation - $200 Million
Baffled Spillways (4) - $ 10 Million
Suices (4) -$ 6 Million
Sound Repulsion $ 1 Million
Fish Guidance Curtain $ 1Million
Juvenile Bypass Fix $ 1 Million
Extended Screens (2) $ 4Million
Surface Collectors (4) $ 9 Million
Minimum Operating Pools $ 20 Million
Permanent Drawdown (4) $ 153 Million

The 1995 hiologica opinion required an interim status report from the Corps of Engineers by 1996
to contain a preliminary decision regarding drawdown dternatives for the lower Snake River. The Corps of
Engineers issued their interim status report in December 1996.2 This study evaluated 3 dternative
drawdown approaches; seasona spillway crest, seasond naturd river, and permanent naturd river.
Evduating the dternatives againg five evauation criteria conggting of (1) technica feaghility, (2) biologica
effectiveness, (3) environmentd effects, (4) cost effectiveness and (5) regiond acceptability, the Corps
eliminated the seasond drawdown aternatives from further consideration. Cost effectiveness played arole
in the decision, but the primary factors seemed to be biologica effectiveness and other environmental
effects, including adverse impacts of seasond drawdowns on adult upriver migration. The economic
analysis did not include power system costs and was based on results from the Columbia River System
Operation Review. The base case for the interim status report was the 1995 biologica opinion or the
preferred dternative from the Columbia River System Operation Review. The permanent naturd river
drawdown had higher recreation and navigation costs, and possibly power costs, athough they weren't
estimated, but it had lower construction costs, a shorter implementation time, biologica benefits for fish, and
less severe environmental effects compared to the seasona drawdown aternatives.

In 1995 ECO Northwest did astudy for the Confederated Tribes of the Umatilla Indian
Reservation.'® This paper contains a critique of the Columbia River System Operation Review’s economic
analysis and a defense of a pecific recovery proposa advanced by the Confederated Tribes of the Umatilla
Indian Reservation. As such this paper is not so much an economic study as a critique of economic studies.
It raises many methodologica issues which are well known issues for economic andysis. These included the
short-term and gtatic nature of impact andyses, the limitations of economics for assessing intrinsic or
existence values, potentid quantification bias, atendency to focus on quantity rather than qudity, and the
issue of subsidiesto affected industries and activities. 1t aso raises issues about defining the base case and
the importance of property rights and legd obligations. It dso stresses the dynamic and changing nature of
the Pacific Northwest economy. As an dternative perspective on economic anaysis the paper presents

" US Army Corps of Engineers. System Configuration Study - Phase |1, Lower Snake River Juvenile Salmon Migration
Feasibility Study: Interim Status Report. December 1996.

8 Neimi, Ernie, Ed MacMullan, and Ed Whitelaw. Economic Consequences of Management Strategies for the Columbia
and Snake Rivers. Submitted to The Confederated Tribes of the Umatilla Reservation by ECO Northwest. July 1995.

16



some important issues, but it aso raises issues that, while not essentialy economic in nature, are neverthdess
part of the overdl fish recovery policy debate.

In 1995 the Environmenta Defense Fund did areport for the Northwest Power Planning Counil . ™
This study evauated 26 dternative approaches to recovery of endangered Snake River sddmon. The
measure of effectiveness used was water particle travel time from Lower Granite dam to below Bonneville
dam. The study found dry-year water leasing and basin wide fallowing to be cost-€effective ways to speed
water particle travel time under avariety of assumptions. Like some other studies, the diversity of costs for
attaining a single objective were large, ranging from a cost per hour of reduced water particle travel timein
the base case of $523 thousand to an increase of $30.2 million dollars. The base case was Smilar to 1992
operations and the same as the Columbia River System Operations Review base case.

Measuring Costs

Codts are the common eement of al of the economic analyses discussed in the previous section.
The relevant types of cost that should be consdered in an economic andys's are more inclusive than
common usage. There are two categories of cost to be considered in economic analysis from a societa
perspective, and athird category that relatesto loca or regiona impact studies.

Direct Project Costs

Direct costs of aproject are the actual costs incurred by the project sponsor. They are sometimes
caled implementation costs or budgetary costs. Direct costs include the capitd, operating, and maintenance
costs directly associated with the project. These direct costs are pretty straightforward and match the usual
non-economists conception of financid codts.

For example, the direct costs of a surface collector a alower Snake River dam would include the
cost of purchasing and ingtaling the equipment plus any ongoing annua cost required to operate and
maintain it, and to periodicaly replace its components. The capita costs should include any costs incurred
for interest during construction as well as for interest required to repay the debt incurred for the project.
Direct project costs are currently reported for proposed fish and wildlife projects and are, therefore, readily
available.

Other Direct Costs

Many projects undertaken for one purpose will have direct effects on other activities. Inan
integrated system like the Columbia River, there are severa activities that rely on the river and its water.

¥ Willey, Zach and Adam Diamant. Water for Salmon: An Economic Analysis of Salmon Recovery Alternativesin the
Lower Snake and Columbia Rivers. Report by the Environmental Defense Fund to the Northwest Power Planning Council
1995.
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These were described in the background section and included such categories as power production,
navigation, irrigation, industrid and municipa water supply, and recregtion. Some of the activities that could
be directly affected by salmon recovery projects may not be considered to be water using activities, but
rather may affect the river habitat or the quaity of water. Examples of these would be logging and caitle

grazing.

Any given project may affect anumber of these other areas of activity. The effects can be positive
or negative. Itisthe net codt, negative and positive, that is the gppropriate measure of other direct costs.
An example will illustrate this concept and aso serve to discuss some principles of how these cost should be
caculated. The example of reservoir drawdown is used here because it has arich array of effectsto
illugtrate. However, the discussion below isnot at dl comprehensive. 1t Ssmply describes a couple of
illugtrative economic effects.

Reservoir drawdowns have been proposed on the lower Snake River to help speed the trip of
sdmon smalts to the ocean. Depending on the depth and duration of drawdown, there will be some direct
project cogts associated with modifying the dams and their associated fish passage facilities to operate at
lower reservoir devetions, or to diminate these facilities in the permanent naturd river drawdown case. In
addition, there may be direct effects on other fish programs. For example, if the drawdown is deep enough,
the downstream barging of smolts would have to be discontinued. The direct operating cost of the fish
barging programs would be reduced and this would be consdered a cost saving associated with the
drawdown. Similarly, planned future costs, such as surface collectors and turbine upgrades, that won't be
necessary with a permanent drawdown will offset the direct project costs of the drawdown.

The other direct costs of drawdowns can be quite extensive. There are likely to be effectsin most
of the areas listed above. For example, power generation would be affected by the loss of hydrodectric
head behind the dams. This means that |ess eectricity can be generated by the turbines at the dam. If
drawdown isto the naturd river there would be no power generated. The net cost of this loss should be
caculated asthe increase in cost that results from replacing the dectricity generation in the most economic
manner available. This may be purchasing on the spot market in the short term, and the eventua
construction and operating codts of eectricity generating plants or new conservation measures. If the price
of eectricity were to increase as aresult of drawdown, the demand for electricity may be reduced and,
therefore, reduce the need for replacement eectricity.

Another activity affected would beirrigation. Theintake for irrigation pumping may be left high and
dry by adrawdown. Thiswould leave the farmer with some dternatives to consider. He could extend the
irrigation intake to the new river leve, incurring capital cogts for the modifications and in addition paying
more dectricity cost for pumping a greater vertical distance. He could dso convert to dryland farming by
changing crops. His decisions should be based on the discounted future value of his expected net income
under the different decisons. If the expected net earnings are greater for dryland farming than the expected
net income for irrigated farming including the costs of extended intakes and increased pumping costs, then
the economicaly more efficient of those two choices would be dryland farming. The net cost to the
economy in this case would be the difference between the expected net earnings of the farm before
drawdown minus the expected net earnings from dryland farming. There may dso be dternative uses for
the land that would generate a greater expected net income than farming. If that were the case the farmer
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would presumably be able to sdll the land for an amount that exceeded his expected net incomeif he
continued to farmiit.

There are some other factors that should enter into the irrigation example aswel. They are
mentioned here just to give an indication of the potentia scope of an economic andlysis. The expected net
income of afarm will depend on the costsincurred to move products to market. If the farmer was using
river barges to trangport his product, and the drawdown eiminated that option for dl, or portions of, the
year, then the farmer’ s transportation costs may be increased by shifting to aternate forms of transportation.

All of the effectslisted so far are directly felt by the irrigator. There may aso be some indirect costs
or benefitsto society. For example, there have been policiesin this country that subsidize farming and
irrigation in various ways. To the extent there are such subsidiesto irrigated agriculture, and the drawdown
policy resultsin adecrease in irrigated agriculture, there would be some offsetting savingsin reduced
subsidy cogts. If the costs of agricultural commoditiesincreased as aresult of the drawdown, this would
creste some vaid coststo consider. However, for most crops, smal changesin production in one area will
be readily offset by subgtitution of production in some other place with no effect on the commodity price.

To the extent that shifts occur in the location, but not the overdl level or cost of economic activity, it
is not aconcern for traditional economic andysis. It issmply aredigtribution of economic activity among
regions or sectors of the economy. However, for the affected communities this can beabig issue. This
leads to the third type of cogt information and to another form of economic andyss.

Indirect Costs and Regional Impact Analysis

Indirect costs refer to the likelihood that direct economic changes will ripple through to affect related
economic activities. To continue using the farming example, changes in farm operation will have an effect on
businesses that supply farm equipment and supplies, and businesses that provide product transportation or
other marketing services. Eventudly such changes will affect most agpects of aloca economy including
dtores, restaurants, insurance agencies, and other types of servicesthat derive their business from serving the
loca population.

The traditiona tools for accomplishing regiona economic impact analyses include regiona economic
base studies, input-output studies, and computable genera equilibrium models. Each of these approaches
eva uates relationships among the various sectors of economic activity in aregion. For example, Input-
output matrices lay out the relationship among al economic sectors and the find demand of consumers for
products. It contains the amount of purchases one sector would make from each of the other economic
sectorsin order to produce a given amount of product. Thus, if the production of one sector is affected by
some fish recovery project, input-output andysis can trace the effect into each of the other economic
sectors that provides products and services to the affected industry. Further, because the modd contains
relationships among al industries, the additiond indirect effects on dl other indudtries in the local economy
can be estimated.
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Locd economic impact studies have been used for along time to justify regiona development
projects on the basis of their direct and indirect benefits to the locality of the project. Loca impact analyss
has S0 been used extensvely to fight changes that might have a negative impact on particular industries or
communities. A couple examples are provided below the clarify the nature of regiond impact analyses and
to illugtrate how they differ from economic andyss from a societd perspective.

Consider apoalicy action that has the effect of increasing the irrigation costs for acommunity to the
point that some local farmers cannot continue to operate profitably and go out of business. Theimmediate
effect isto create adirect loss of farm income and employment to the community. In addition, there would
be some indirect effects on local businesses that provide products and services to the agricultura sector and
eventudly the effects will ripple through the whole community. It is safe to say that the agricultura setback
in this one community will not affect the price of agricultural commodities and therefore will not affect the
overdl nationa demand for agricultura products. The same amount of products will be provided to meet
demand, but they will be produced in another region or community. In these other communities, there
would be smilar direct and indirect effects on theloca economy but in a positive direction. From a nationa
economic perspective, these effects would largely offset one another. Further, the loca impacts will not be
permanent. The economy is dynamic and continualy adjusting and changing and creating opportunities.
People find new jobs in the same community or other communities so that most of the effect is transitional .

Another example could be a case where a policy change eliminates the barging of products on a
section of river. Thismay result in the loss of severa up-river ports and the need for shippersto find
aternative modes to ship their products. The losses of barging business and port jobs and income in the
affected areawill be partly offset by increased business for the trucking and rail industry and may result in
increased business for some down-river ports. To the extent that total costs of delivering products to
markets increases as aresult of this change there could be an adverse nationa economic impact which
reflects the net effects, positive and negative, on various communities. The magnitude of that impact will
depend on the farm responses to the increased cost.  Such adjustments are Smilar to those discussed in the
preceding paragraphs for a changein irrigation cosis.

The analysis of regiona economic impacts can be biased by the fact that it is much essier to identify
and thus quantify the effects on the regions or communities directly affected by the action than it isto identify
the many and dispersed offsetting effectsin other areas. Large economic effects, as contrasted to large
local effects, are most likely to be generated by actions that create or destroy auniquely efficient or low cost
way of providing some product or service. Locd impact anadyssis most relevant for helping communities
understand the adjustments they will need to make if certain policies are followed. The directly affected
communities are where the changes will be most concentrated, while the offsetting effects and economic
adjusments are likely to be widely spread and have far less noticeable impacts on other regions or
communities. From an nationa or societal economic perspective it is the net effect of dl of these
adjusments that is relevant.

% See, for example, Hamilton, J.R., N.K. Whittlesey, M.H. Robison, and J. Ellis. “Economic Impacts, Value Added, and
Benefitsin Regional Project Analysis’. American Journal of Agricultural Econorrics. May 1991.
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The Role of Economic Analysis in Fish and Wildlife Programs

As discussed earlier, nationd policy as embodied in the Endangered Species Act and the Northwest
Power Act actudly provides for quite limited roles for cost-effectiveness congderationsin determining fish
and wildlife programs. The Council has dways consdered economic and other impacts on the power
system, as the Northwest Power Act provides. However, the role of economic andysis of fish and wildlife
programsin now growing. Thisis partly areflection of growing competition in the wholesale power market,
and partly aresult of the growing economic implications of aternative fish and wildlife measures. These
pressures are evidenced by the negotiation of the 1996 federal memorandum of agreement on Bonneville
fish and wildlife funding, and by the passage of the Gorton amendment requiring a prioritization process and
a cost-effectiveness determination for projects to be funded under the Council’ s Fish and Wildlife Program.

The next section discusses severa types of economic andysis that might be considered in
implementing these requirements and the availability of data and information to carry out such anayses.

Individual Project Evaluation

Both the Northwest Power Act and the Gorton amendment seem to require a cost- effectiveness
andyssa theindividud project level. The Northwest Power Act says that the “ Council shdl includein the
program measures which ... utilize, where equaly effective dternative means of achieving the same biologica
objective exig, the dternative with the minimum economic cost.” # The Gorton amendment specifies thét,
in making its funding recommendation to Bonneville, the Council “shal determine whether the projects
employ cogt-effective measures to achieve program objectives” #? Both of these statements direct atype of
andysis that focuses on individua projects and seems most gpplicable to project desgn and implementation
review.

If the Council received two project proposas that had exactly the same effects, satisfaction of the
requirements of the Northwest Power Act would be straightforward. The costs of the two proposals could
be compared and the least costly one picked. In practice, however, project proposers currently provide
direct project cost estimates, but do not provide other direct cost information. The Council has relied on its
rulemaking process to generate information on other direct costs but with limited success.

This does not mean, however, that individua project cost effectiveness cannot be addressed. There
isamore efficient gpproach to help ensure that project proposas will be more cost effective. That
goproach involves putting in place prioritization and project evauation processes that more naturaly lead to
the most cost-€effective approaches being proposed. Such approaches borrow from the concepts of the
private market place to establish comparable incentives in the public sector, and are in keeping with the
effidency in government initiatives of vice-president Gore. Such incentives should be effective a the project
proposa stage as well as throughout the project’ s implementation.

! Public Law 96-501, Section 4.(h)(6)(C).
%216 USC Section 839 b (h)(10)(D), as anmended in 1996.
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There are severd dimensions to be considered in indtilling efficiency incentives and accountability
into the fish and wildlife recovery process. These include the project proposa stage, the project evauation
and prioritization stage, and project implementation, eva uation and accountability. Three principles should
be followed to the extent possible:
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1. Inject competition into the process where it isfeasble.

Remove or neutrdize any conflicts of interest from the sdection and prioritization process.

3. Striveto ensure that project sponsors and implementers are held accountable for performance
throughout project implementation.

N

Thereis currently no one organization that takes full responsibility to ensure that fish and wildlife
recovery funds are spent cost-effectivdy. This has resulted in afish and wildlife program thet lacks a
comprehensve system of management controls. Because of this exigting process, introduction of
competition into the project funding process, for example through competitive bidding, may be difficult to
implement. However, as the funding and contracting agency for implementation, Bonneville isin a position
to implement many of these management systems, and can aso advise the Council and agencies and tribes
of problems that need to be addressed earlier in the selection and prioritization process.

In the meantime, congderation of aternative ways to achieve specific effects will need to be
introduced on an ad hoc basis. When dternative approaches to achieving the same effects are identified
during the project review process funding can be delayed until the aternative approaches can be evauated
for both their cost and ability to achieve the intended effect. Sponsor’s should be encouraged to explore
innovative gpproachesto their projects that utilize more cost- effective means to the same end.

At the project implementation stage, accountakility for performance and review of achievements
could beintroduced. Management audits are atypical way of achieving this accountability. There are two
different objectives to be accomplished inthisarea. Thefirg isto track the dollar flows for the project.
Thisismore of afinancid audit and is standard practice in many government and private agencies. The
guestions addressed are: Are billings and payments properly documented and agpproved? |s the money
being spent asintended? s the work accomplished congstent with the billings? Isthe project staying within
time schedule and budget and achieving the stated objectivesin the proposa? A second type of audit
would be to evauate the contract management process itsdlf to determine whether there are ways that the
process for management and oversight of project implementation could be modified to improve incentives
and accountability. Issuesare: Are the statement of work, performance work schedule, and budget
consistent with the project proposal? Are changes in scope, objective, or methods supported by proper
judtification and approvas? Are competitive bids utilized whenever feasible?

It should be understood that such improvements in the process are not intended to point fingers a
the responsible parties or find fault with the current process, but rather to ingtill into the whole process a
dructure thet leads inherently to more efficient and cost effective use of public funds. It isimpossibleto
imagine a Stuation where fish and wildlife activities will not be subject to budget pressure for the foreseegble
future. In that environment, more effective use of funds means that more can be accomplished for the
resources. In addition, the eectricity rate payers and tax payerswill be more supportive of recovery
programsif they are convinced that funds are being used responsibly and effectively.

Economic Comparisons among Projects
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Economic judgmentsinvolved in implementing the fish and wildlife program with alimited budget are
different from the economic judgments involved in the program’s development. Program implementation
requires project prioritization and cogt- effectiveness analysis under the new section 4 (h)(10) (D) adopted in
1996. These judgments require economic comparisons among projects.

Comparison among projects adds a new dimension to the cost-effectiveness andlyss: the
measurement of effects. Here the Council encounters redl difficulty because there is limited ability to
measure the effects of many fish and wildlife projects. Further, there is no agreement on a set of objectives
that projects should be oriented toward. Aswill become clearer in the discussion below, the identification
of aframework for the fish and wildlife program that formalizes the objectives, srategies, and prioritiesis
indispensable to making significant improvements to the role of economicsin fish and wildlife decisons.

There are anumber of gpproaches to increased consideration of economic factors when many
different projects are being compared and prioritized. Only one of these would be considered traditional
cost-effectiveness andysis. Thefirg gopliesto aStuation in which the effects and their rdative importance
to achieving overdl gods are not understood or agreed to. In this case, thereislittle that can be doneto
formalize the consderation of the effects of various projects. The second gpproach gpplies to the situation
where al effects can be reduced to a Sngle quantitative measure. When thisis possible, then atraditiona
cost- effectiveness andysis can be atempted. The find approach applies to a case where the goas and
objectives are clear and they can be ranked in some type of prioritization scheme that shows ther relive
importance. Each of these gpproaches is described in the following sections.

Providing Improved Cost I nformation

In Stuations where the objectives of the fish and wildlife program are not formalized, not agreed to,
or the effects of projects are not well understood, thereis no hope of accomplishing any form of cogt-
effectiveness andyss among projects. This problem gppliesto the current situation in the fish and wildlife
program. Although important progress has been made in the last few years to improve project informeation
and to organize it into data base form, the program objectives are not systematicaly described or ranked in
importance. The Council’s effort to develop a program framework holds the hope of remedying this
gtuation, but the process will not yield ussful results during this year.

Is there any way that economic information can contribute to better decison making in this
condition? The answer is, yes. The improved data base that Bonneville has developed can be utilized to
provide more and better organized information to the project selection and prioritization process. In
particular, the project direct cost information could be arrayed against various measures of project effects
provided in the project proposal information. 1t would aso be possible to supplement the direct project
cogt information in the data base with information about the other direct costs that might be expected from
various projects. Thisinformation would probably be fairly generd and based on studies that have aready
been performed on smilar proposed actions in the region.

Credtive displays of such information can help decison makers evauate the economic effects of
projects, lead to improved decison making, and increase consideration of the relative costs of dternative
projects. For example, the dlocation of dollarsto various program aress, fish stocks, or geographic areas
would help evauate program baance. Some displays of cost information have been included in both the
“Draft FY 1998 Annud Implementation Work Plan” and the eva uation of that plan by the Council’s
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Independent Scientific Review Pand.*** However, much more detailed cost analyses of various
components of the programs is possible from available information. The progress that has been made to put
project information into a computer data base facilitates this type of andyss.

The more forma congderation of cogts should improve fish and wildlife decisons over the current
process. However, the decisons will Hill reflect an implicit balancing of effects againgt an informal
conception of the goals and objectives of the overall program. Such a process may lead to improved
decisons, but they ill will be decisons that are difficult to document and describe.

Single M easur e of Effects

If thereisasingle measure of effect that is agreed to be the dominant program consideration, and if
al proposed projects contributions to this measure can be quantified, then atraditional cost-effectiveness
andysis could be attempted. In fact, some of the studies discussed earlier in this paper have evauated
mainstem passage dternatives in terms of single effectiveness measures including, water particle travel time,
returning adult sdmon, value of commercid and sport harvest, and percent increase in surviva. Itisclearly
not the case a this time that the region agrees on any single dominant measure of effect that adequately
describes the gods of the fish and wildlife program. However, some parties in the region are willing to
make such a designation and have advocated that the Council perform cost-effectiveness analysis based on
single measures of effectiveness.

It isunlikely that the region would agree on a single measure of effectiveness that could be used to
select and prioritize dl projects. And even if it did, it would turn out to be impossible to measure the effects
of al projects on the single effectiveness measure. However, there may very well be groups of dternative
projects that affect essentidly the same quantifiable objective. 1n these cases cost- effectiveness sudies may
provide useful information for salecting among and prioritizing such projects.

Multi-Attribute Analysis

In cases where there are multiple objectives to be considered, and those objectives can be
prioritized, more formal types of decison making may be possble. Thistype of andysisis generdly cdled
multi-attribute analysis. Where aternative projects or actions have effects on severa objectives, or
attributes, multi- attribute analysis makes use of expressed rankings of those objectivesto display numericd
or non-numerical ranking of proposed projects based on their effects on the various objectives. Two such
studies were referenced earlier in the paper.

Thismethod is usudly applied during the preliminary planning stage when benefits and costs are not
avalable. It, therefore, requires considerable judgment. As aresult, the outcomes are very sendtive to
judgmenta weights assigned to performance measures, and to the specific objectives included in the
evaudion. It isoften used to reduce dternatives to a manageable number which are then given amore
thorough evauation.

% ColumbiaBasin Fish and Wildlife Authority. Draft FY 1998 Annual Implementation Work Plan. Submitted to the
Northwest Power Planning Council, June 4, 1997.

# Independent Scientific Review Panel. Review of the Columbia River Basin Fish and Wildlife Program: As Directed by
the 1996 Amendment to the Power Act. Report to the Northwest Power Planning Council, July 15, 1997.
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The multiattribute approach is smilar to the first approach discussed above where information on
costs and effects are displayed to help decison makers. However, multi-attribute andyssis amore forma
and quantitative approach. This, in turn, requires a more formal system of gods, objectives, ad priorities.
The Coundil’ s framework development may eventudly lead to such information and improve the feagibility
of doing thistype of andysis. Ranking objectives and placing relaive importance of them may prove avery
difficult task for the region. However, the gain would be a more objective and reviewable decison making
process.

Recommendations

For This Year’'s Determination

As discussed above, the most immediate task is the cost- effectiveness determination required by the
Gorton amendment. We propose severd dtrategies for reaching a cost-effectiveness determination for
fiscd year 1998 funding recommendations, which recognize limitations in current information and programs.

Strategy 1: Ensure Biological Effectiveness

The best assessment of the effectiveness of fish and wildlife recovery measures proposed for fisca
year 1998 will come from the prioritization and the Independent Scientific Review Pand (ISRP) process.
The ISRP will evauate projects to ensure that they have sgnificant benefits for fish and wildlife and address
the objectives and policies embodied in the Council’ s fish and wildlife program. The ISRP's
recommendations should address the risks associated with actually redlizing the benefits of projects and the
logica order and timing of projects. An example in which there may be a presumed risk to redizing the
benefits of a project is when the research necessary to establish the effects of actions proposed in the
project has not been completed. Another case would be a project which is complementary to another
strategy which has not yet been sdlected. An example would be investments whose benefits are associated
with either adrawdown dtrategy or a trangportation strategy. Until the region chooses one strategy or the
other, invesmentsin related projects face a high likelihood of providing little benefit while incurring a debt
thet will limit budgetary flexibility in the future

In the process of reviewing projects, aternative gpproaches to achieving the objectives of a project
may beidentified. In cases where such dternatives may hold promise for aless costly way of achieving the
same objectives, the ISRP or the Council may recommend delaying implementation until the dternativeis
andyzed.

Strategy 2: Increased Use of Cost Analysis

A second dStrategy brings cost information into the decision process. For reasons explained earlier
in the paper, it is not currently feasible to do aformal cost-effectiveness andysis for fish and wildlife
projects. However, existing project information can be used to display direct project costs dong with other
project characterigticsin amanner that will help inform funding and cost- effectiveness decisons.
Tabulations can make clear how funds are alocated among program areas, sub-basins, fish stocks,
recovery strategies, and other dimengons that may help decison makers. Such tabulations can provide
perspective about whether funding levels are consstent with the policies and priorities expressed in the
Council’ s fish and wildlife program.
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Specid cost analysesin specific areas of program activity can help compare the various projects
that target common program subobjectives. In specific areas, such as artificia production or habitat
enhancement, it may be feasble to identify ardatively limited set of objectivesto compare againgt costs.
Such andysis can identify projects that seem to be higher in cost than other Smilar projects. Explanations
for such differences may judtify the project, but alack of explanation can verify the need for changesin the
project plan or areduced priority.

This gpproach to introducing cost considerations into the decison processis less rigorous than may
be ultimatdly attainable, but it does provide a positive step forward in increasing the role of cost-
effectiveness condderations in the prioritization and funding process. More forma gpplications of codt-
effectiveness analysiswill become possible as the program framework develops and provides more
common structure to the overal program godss, objectives and Strategies.

Strategy 3: Evaluate Project Histories

A third gtrategy isto evaluate the record of existing projects over the past. Projects that have been
ongoing for some time should have yielded some measurable effects or have contributed some concrete
addition to the region’ s knowledge about fish and wildlife problems. A sampling of projects should be
evauated to determine what benefits they have yidded for the money expended. This exercise will
introduce some accountability into the process, but more importantly can provide a better understanding of
how to specify measurable effectsin future project proposas. An improved ability to hold project sponsors
and implementors accountable for results requires progressin thisarea. Further, such measurements are
essentid for an adaptive management gpproach to program design and implementation. Asthe project
manager for the implementation of the fish and wildlife program, the primary respongbility for this activity
should be Bonneville's.

Strategy 4: Audit and Implement I mprovementsto Contract M anagement Procedures

A fourth strategy is to introduce selective audits on projects. These audits would be oriented
toward determining whether the contracting process contains the procedures necessary to manage the
project’s cost and effectiveness. This audit would be characterized as a Generd Accounting Office style of
audit, rather than the financia audits that generdly characterize contracting procedures. It should ensure that
aproject is holding to its schedule and cost estimates and that it is providing results cons stent with the
project proposal. Such procedures are intended to establish accountability for project implementors and
clear responsibilities for contract managers.

Specificdly, the contract management review process would include procedures for examining the
project proposa documentation and reviewing the initid contract documentation, including the statement of
work, budget and schedule. 1t would dso include areview of contract expenditures to determine if they
were consistent with the project budget and statement of work as well as dispersed only for payment of
work which was completed. The procedure would include areview of contract amendments to determine if
there was proper documentation providing justification for changes in statement of work, budget or time
schedule. It would aso examine whether contract amendments tended to change or broaden the origina
objectives and methodol ogies from those contained in the project proposal. A review of contract
monitoring and eva uation requirements would be necessary in order to ensure that there was a method for
periodic reporting on the overal progress or status of the project.
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While the contract management review would not address an evauation of the contractor’s
performance nor the degree to which project objectives were being achieved, it would serve the purpose of
highlighting the extent to which a project does or does not clearly define objectives, remain consstent in
those objectives, develop procedures to monitor and eva uate whether objectives are being achieved, and
report to Bonneville and others the results of that monitoring and evauation.

For Future Determinations

Findly, with the hdp of the Independent Economic Anaysis Board the Council will identify gapsin
the information base that have precluded a more rigorous cost-effectiveness method. A plan will be
developed to remedy that information gap if it isfeasible. This establishes an evolutionary cost-effectiveness
method that will improve over time to enhance the Council’ s decison process and the documentation of its
choices.
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