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Comment need an economist to compute costsA minimum protocols
need to be established

Stan - would you need a committee to meet to hammer out proto-
cols?

Comment - yes; may get a few people together to draw up a propos-

1
W /5

Stan -4?oes Fi%ﬁ/ﬁ;d Game do cost estimation the same way?

Comment - have to make sure they are expressed in the form of
marginal costs

Stan - have to have a way to calculate basic cost

Mark - not comfortable that we have identified a way to keep the
economic analysis cost down and make it defensible; need to reach
closure on what level of economic analysis is needed

Susan - maybe if agencies have a standard method of doing cost
analysis, it might help to look at it

Comment - not aware of anything agency-specific for cost analysis
Susan - EPA does

Art - gave the classes of restorable options

i

Comment - what are the five most important? ‘ \V//

Art ~ we selected the most defensible ones AA
Hrak wine b shiresncd

Stan diagramed the following speciesAfor restitution:

Sea Otter

Dolly Varden/Cutthroat
Harlegquin Duck

Common Murre

Stan - there are no competing alternatives for Sea Otters,
Harlequin Duck, or Common Murre; can only maintain the environ-
ment in which they live; need to look for things that benefit
multiple resources

Comment - if you need to do it on political grounds, you need a
political scientist; what is the nature of the form to resolve
disputes

Alex - even Trustees can’t make decisions completely in a vacuum;
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decisions must be defended
Break at 2:15

Ken - need to look at the three proposals for economic studies
this year; see how they fit into restoration program

Comment - (overview of proposed projects) - developed a demon-
stration project to show how cost benefit analysis could be used;
damage assessment would probably concentrate on consumer surplus;
should be more concentration on the supply function and the
industry cost function; put together proposal for project study
#1 for commercial fisheries restoration; two economist would be
John Boyce and Matt Berman for this project; would get them
access to confidential fish files; funds are in the budget but
want advice as to whether to carry out studies

Comment - why did you decide to ignore consumer surplus?

Comment - this is not an import/export model

Art - would managemental differential be shown in this model?
Comment - could ask managers to provide us with that

Sandy - is it correct to consider this a desk study?

Comment - yes; data already here

Sandy - how long would it take you?

Comment - a year to get the model developed

Comment - what is the kind of precision that is going to be used
to make decisions on restoration allocation; do we contemplate
doing studies that will provide estimates like this for all the
restoration projects? is this kind of fine tuning necessary?
Stan - there are different answers to that questions; fisheries,
land acquisition and economic implication, and recreation are
three areas most likely to need economic studies beyond the
routine

Mark - how can we do something most cheaply that will be defensi-
ble? what is the level?

Art - does model deal with management actions?
Comment - it would be capable of estimating management issues

Art - why isn’t it being done as part of regular management
budget?
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Comment - been trying to convince Fish and Game to do this for
half a decade

John - would hate to see a decision made regarding enhancing pink
salmon without a cost benefit analysis; need the kind of data the
model will give us

Comment - take best estimates you can find; how much can you
improve estimates of archaeological studies? doesn’t know how to
spend the money

Susan - do you have to justify economically?
Comment - not required to by law
Art - is the money already allocated for fisheries

Stan - money allocated for restoration is subject to NRDA approv-
al

Alex - to avoid the appearance of an agency getting its own work
done with restoration money, work group should take a look at
this kind of question in a broader prospective and make the
decision that these should be done as pilot projects

Sandy - appropriate context is to hold next year’s program

Stan - difficulty is the projects have been on the table for six
months; should be on a faster track

Comment - could you be more precise on the nature and how cost
function will be estimated?

Comment - recommends having a conference call with John Boyce

Stan - looking for some indication that conceptually these are
worth looking further at; should hear other two proposals and
have some discussion on them

Comment - (proposal regarding Dolly Varden/Cutthroat project) -
this proposes to use some models and information that was devel-
oped for management purposes by the Dept. of Fish and Game about
cost and benefits associated with management actions and regula-
tory proposals; began in Cook Inlet on problems with King Salmon
and then the next important question came up in Southeastern;
probably won’t get to PWS before restoration begins; history -
had input/output models for impact estimates and developed some
discrete choice models for benefit analysis; committed to a
voluntary experimental approach; made more sophisticated models
that have computer based models that give changes in benefits;
going out and evaluating stocks in non-oiled areas to see if they
are up to supporting displaced resources; might take some manage-
ment action to move sport fishing from oiled areas to other
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areas; values on discrete choice models tend to be very small;
have an annual survey in which usage is measured all over the
state; all of this was directed at assessing benefits

Ken - focus is on dolly varden and cutthroat?
Comment - yes, but the direction kept changing
Ken - what if we wanted to look at all recreation fishing?

Comment - they would do that; would refine models so they could
do that

Comment - economists love to make assumptions; model is incredi-
ble but is the cost worth it; what are you willing to pay for the
extra precision?

Stan - can anyone talk about Scott Goldsmith’s project?

Comment - the most accurate way to descrike what Scott wants to
do is conduct a survey on household consumption data and try to
refine some impact models he is already operating; suggestion to
do economic impact assessment and relate it to fisheries in the
0il spill affected areas

Art - unfair to have someone to explain someone else’s project
Susan - how do these two fit together?

Comment - describe employment and personal income changes in sub-
regions in the state

Comment - if you decide to estimate economic impacts, then these
are the kinds of things you would want to do; only small parts of
big picture ‘

Comment - if you decide to do these things, it is best to go with
an available mode

Ken - need to bring this to some kind of closure; could we ask
our peer reviewers to take these back and maybe get on conference
call with PI and then later get on conference call with RPWG
before making a final decision? do we want this level of analy-
sis?

Alex - seems appropriate

Susan - could we get technical reviews so we can figure out how
we want to extrapolate this to the larger picture?

Stan - not sure we should hold them hostage to our not having
identified the other elements we need; we have money to do these
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on hand

Mark - just because we want additional information, does not mean
we want this level of detail

Peg - are you setting up an expectation?

Mark - what level of information is needed; if we don’t need it
for other studies, we don’t need it for these

Alex - is there a need to do some level of investigation?
Comment - would want to know are there other proposals out there
that could do the same thing for better or for less

Comment -~ felt the whole assessment process cost 8 or 10 times
what it should have; wondering about other opportunities out
there

Comment - strategy does not accomplish returning ecosystem as a
whole to pre-spill conditions; someone will have to integrate all
component parts from models; need to redefine the goal; one
definition is not consistent with how you are strategically
attacking it

Stan - no simple answer, have to use the hand dealt us; damage
assessments were charismatic species-driven; have tried to
operate on a couple of different levels; one is on a species-
specific action that can restore or enhance; we need to look at
individual species opportunities for restoration and need to look
at habitat level approach that benefits multiple species

Comment - hard to integrate without a little background context
Stan - believe there are beds of mussels that are sinks for oil
and are prey for a variety of predators; several species are
experiencing long-term decline; may be something we can do to
restore prey base

Art - the action taken was a response action; an attempt to work
on the entire ecological system

Comment - seems you are starting at the upper end; could fertil-
ize and plant

Stan - invested money in fichus for a while
Ken - what do we want to do with the three studies?
Susan - would appreciate a technical review

Ken - would be hard to review the third one
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Comment - would encourage review with the authors

Stan - could we arrange a conference call? we could organize it;
would you be willing to chat with individuals? recognizing we
have not resolved some of the larger issues

Alex - Gardner’s services are rather expensive

Stan - what are we looking at 3 or 4 hours?

Gardner - is not worth it?

Stan - learned some things; RPWG has a lot more thinking to do

George ~ when calling his office, extension 1886 rings into his
office, 1885 disappears

Comment - Ben Chambers sends his regards; is in NOAA restoration
office in Washington on November 20th for a meeting

Meeting adjourned at 4:00.
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Attendees:

Susan MacMullin EPA (202) 260-6412 ﬂaﬂae/.f 0 conmt-Br
Jeff Hartman ADF&G (907) 465-4160

Mike Mills ADF&G (907) 267-2369
Lewis Queirolo NOAA /NMFS (208) 526-6364
George Peterson USDA/FS (303) 498-1885, 1886
Sandy Rabinowitch DOI/RPWG (907) 257-2653

John Strand NMFS /RPWG (907) 789-6601

Art Weiner ADNR/RPWG (907) 278-8012

Ken Rice USFS/RPWG (907) 278-8012

Mark Brodersen ADEC (907) 465-2610
Gardner Brown Univ. of WA (206) 523-7915

Alex Swiderski AG’s Office (9C7) 269-5274

Peg Kehrer OSIAR/ADF&G (907) 465-4125

Stan Senner ADF&G (907) 278-8012
Regina Sleater DOT (907) 271-4131
Barbara Iseah CACI/RPWG (907) 278-8012

Meeting began at 9:15

Stan - gave an overview of restoration planning; stated that Alex
would speak on legal aspect of economic analysis; this is an
initial scoping meeting; restoration group needs to get a better
understanding of economic point of view; a secondary purpose is
that we have three proposals put forth by the Department of Fish
and Game to carry out economic restoration studies; need to
evaluate those proposals; no members of federal economics team
have seen the proposals; copies are being prepared; will give
time to scan them; don’t need to do a detailed critique but see
if they fit with the emerging program; the Restoration Work Group
consists of seven agencies which have worked together since
January 1990 as a planning team and have identified a wide array
of restoration options and concepts; are now evaluating individu-
al ideas; focus of our efforts was doing this in the context of
litigation and ultimately would have prepared a damage claim;
basic job is still to identify options and formulate a restora-
tion plan which involves public participation; past public
involvement had been kept to a minimum prior to the settlement;
the charge in the settlement is still to restore, replace,
acquire resources and enhance

Stan diagramed the following as a sequence to look at different
restoration options:

Injury - resource
service




Regulate - human uses
species and habitat manipulations

Direct- replacement
equivalent resources

Habitat protection

Actions should be scientifically credible, objective for making
decisions, and ecologically-oriented; all these are attributes of
what we are trying to put in place; public participation is also
important; there are political and social components to consider;
economics comes in here; we need to have NRDA economic dimensions
incorporated in post settlement; in addition to all these at-
tributes, it has to be a common sense program for staff in
trenches and the public; it has to be cost efficient

Sandy - there is the need for application at the project level;
there may be impacts on the economics of the community

Alex - talked about the regulations (NRDA) in the settlement; how
they interplay and how he perceives them applying to the settle-
ment and the economics portion of them; would like to see the
role of economists in the regs; regs will provide significant
guidance on how to proceed with restoration; the settlement
consists of a number of documents:

1. Settlement Agreement - says two governments must abide by
the MOA
2. Memo of Agreement - is really the document that tells us how

to proceed with restoration

MOA defines restoration slightly different from the regulations;
MOA allows for enhancement of resources and services in addition
to other things that can be done

Applicability of DOI regulations:

A, The MOA (settlement) provides that the governments do not
elect to be bound by the DOI regulations

B. The definition of restoration in the MOA differs from that
in the DOI regulations:

1. Restoration includes "restoration, rehabilitation,
and/or acquisition of equivalent natural resources and
the services those resources provide to the baseline."
43 CFR 11.82

2. Restoration means any action which endeavors to "re-
store to their pre-spill condition any natural resource
injured, lost, or destroyed as a result of the 0il
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Spill and the services provided by that resource or
which substitutes for the injured, lost or destroyed
resource and affected services. Restoration includes
all phases of injury assessment, restoration, replace-
ment, and enhancement of natural resources, and acqui-
sition of equivalent resources and services. (MOA
paragraph II. K)

C. Portions of the regulations have been disapproved by the
D.C. Circuit Court of Appeals in Ohio w. DOI. Those por-
tions have been redrafted and circulated for comment. The
comments are currently being reviewed.

The proposed portion of the regs deal with waluation; the section
on valuations may be useful to RPWG and economists in determining
how to address the services component of restoration; cost
benefit analysis is a very large component; another aspect of the
Ohio case is the grossly disproportionate test; how that applies
is that the court opinion suggests that it be applied to the cost
benefit analysis in determining which restoration option would be
selected; the Trustees should look to technical feasibility
project, natural recovery period, acquisition of equivalent land;
there are ten factors; Interior has proposed that they would
apply the gross disproportionate test.

The proposed regs are (1) not going to apply a hard and fast
rule; trustees will have discretion and (2) there should still be
application of gross disproportionate test but specifically they
are an initial set of comments and do not intend that the Trust-
ees will be bound to the 3 to 1 analysis; the Trustees have a
little more discretion than perceived from the opinion but should
be able to justify deviating;

The proposed regulations provide for the development of a "Resto-
ration and Compensation Determination Plan." The trustees must
develop a reasonable number of restoration alternatives, the
purpose of which is to:

a. Return the injured natural resource to its baseline
condition.
b. Return the level of services provided to the public by

the natural resource to its baseline level.

1. Services means '"the physical and biological func-
tions performed by the resources including the
human uses of those functions. These services are
the result of the physical, chemical, or biologi-
cal quality of the resource." 43 CFR 11.14.

c. Baseline means the condition or conditions that would
have existed at the assessment area had the discharge
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not occurred.

Comment - from the literature, exercise of GDT and restoration
costs and burden operates from the assumption that someone takes
an action that results in damage and another party is trying to
predict what the liability will be for that action; GDT argument
would seem to make sense; Exxon already knows what their liabili-
ty is, so why would the gross disproportionate test enter into
this

Alex - have this finite pot of money for the next ten years; we
should pick the one that is most cost efficient; there have been
things in the press with suggestions of marine parks; a more
serious and viable one is a marine research institute; some of
the things may affect the size of the pot of money spent on hands
-on restoration

Comment - who would intervene and say a marine sanctuary is not a
viable option?

Alex ~ environmentalists, fishermen, Native corporations, Exxon,
...each other; would not be surprised to see Exxon take a some-
what critical role in the restoration process

Comment - regarding payments

Alex - there is a provision for the reopener clause for damage
that was not foreseeable; there is a provision for reopening
claims for upward of 100 million dollars; the other part is that
the restoration process will become public within 90 days of
settlement; has not figured out how public participation will be
accomplished

Susan - may be sued; need to establish we are doing it with
correct analysis

Stan - have a public trust and will need a record

Alex - Trustees have a fiduciary obligation

Mark - public and courts have a handle in making sure the trust-
ees maintain public trust; GDT may be used to shoot down some
options

Alex - MOA says we are not bound by regs

Stan - in proposed DOI revisions, it boils down to cost benefit
and cost effectiveness (the least cost alternative that delivers
the desired results); a little ambiguity when referring to
alternative (a suite of projects)

Sandy - are bound by public opinion
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Susan - do we have to do grossly disproportionate?
Comment - may not even be relevant

Alex ~ addresses inadvertent or accidental discharge
Comment - disproportionate rule benefits the spiller

Ken - the parallel is back to the EIS process where you have a
reasonable set of options; have used the red face test in propos-
ing projects; need some bounds for what suite of alternatives
that we put forth

Comment - regarding GDT, does the law describe cost as social
cost?

Alex - don’t know

Stan - does GDT involve a valuation of the damaged or undamaged
resource?

Alex - value resource and service; don’t know how you would
separate them

Comment - can’t understand why you would want to consume more
value than you produce, is it because of political restraints?

Art - enhancement constraints may force us into this; an example
would be recreation enhancement opportunities

Mark - another example is a unique salt marsh that would cost a
lot to fix; in terms of value to ecosystem, may be more impor-
tant than value in dollars and cents

Alex - in the preamble to the proposed regs in terms of cost
benefit:

the trustee should consider the relationship of the expected
costs of an alternative to the benefits from the implementa-
tion of that alternative, both in terms of the recovery of
the resource and the benefits to the public that would
result. This consideration is not intended to be a straight
cost/benefit analysis. The trustee should weigh circum-
stances unique to each assessment against the expected
alternative costs. Such circumstances might include season-
al conditions, e.g., long winters resulting in a short field
sampling season requiring extra personnel, overtime, and
high travel costs. All relevant consideration that might
affect the weighing of costs and benefits should be taken
into account by the trustee on a case-by-case basis. The
trustee will document this consideration within the Restora-
tion and Compensation Determination Plan that is subject to
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public review and comment.
Stan - least cost is being addressed in restoration options
Comment - is that compounding injury in some sense?

Stan - that is tricky because if we take an action, we want to
minimize cost

Comment - who pays the cost and who receives the benefits; need
to keep our ledgers straight

Comment - don’t need to get into who the individual bearers are
Mark - seems we are somewhat vulnerable at this point
Alex - that’s why we wanted to settle with the fishermen

Comments -~ there are all types of legal complexities; these are
good questions for the future

Stan - need to hear some thoughts from the economists on what is
cost effective; what basic elements do we need in our program

Comment - need to define what you mean by cost and also what is
the goal

Stan - our goal is recovery; to the short hand would be pre-spill
conditions such as composition, abundance, and a healthy system
with functional integrity as prior to spill; settlement is very
explicit about pre-spill condition and allows us to enhance

Susan - regarding cost benefit, aren’t there certain categories
of cost to look at

Comment - There are engineering cost and land acquisition cost;
have to go to the political arena to choose among optiocons

Alex - suggest we begin with task of making ecosystem whole; if
trustees ask us to deviate, we can deal with those questions as
they arise

Stan - when talking about alternatives, one could have alternat-
ives consisting of suites of action that have different emphasis;
need to package this in way that the public will get a handle on
the range of strategies; may have several different packages; Art
prepared a restoration plan decision diagram; it gives a good
sequence for making decisions

Comments - is this a time sequence?
Stan - conceptually it is not a time sequence
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Art - run options through decision tree

Stan - it is a series of decisions made in seguence but not
spread out over ten years

10 minute break

Stan - the RPWG is working on a process by which we are identify-
ing the relevant habitats; showing which ones are on public and
private land and ultimately enabling us to make recommendations
to the trustees; need to translate from the conceptual down to
the specific which will enable us to get down to cost

Jeff - had an opportunity to see some projects generated by
biologist for fisheries and can’t see where benefit side is
equal; if cost effective analysis is to be a meaningful exercise,
you have to make sure two projects have identical benefits

Comment - RPWG has to bring economists some very precise informa-
tion about the physical attributes, status of resource, level of
recovery and rate at which that recovery will occur for them to
tell RPWG about the cost benefit; will be hard for economists to
do much in a quantitative way otherwise

Mark - that would be requesting a level of understanding of the
ecosystem that we don’t possess

Comment - can’t definitively determine cost benefit unless very
precise about benefit scheme

Art - if we decrease the recovery time, is that a benefit?
Comment - would have to see an explicit example

John - are getting some information from a contract dealing with
estimating

Art - Alternatives are no action, management action and direct
intervention action

Comment - can tell us difference in cost and productivity; one in
dollars and one physical units; have trick ways of computing

Ken - putting in a net present value
Comment - the problem in reality is that the political decision
will be made; all they can do is summarize the information in a

useful way

Comment - the one advantage is that the goal is defined to pre-
spill equilibrium; can determine relative performance of options




Comment ~ are you talking only about direct cost of obtaining the
alternative?

Art - there are also benefits that might accrue

Comment ~ see if you can assign economic values; how much money
and how much credibility do you want to assign to the methods?

Alex - NEPA does not apply but can be used to make decisions as a
methodology for determining endpoints

Comments - may not be able to quantify to the last duck, but
theory tells us about the estimates surrounding each

Alex - regarding applicability of NEPA regulations, can only
speak from the state side

Stan - anything that can be construec as a federal action or
using federal money will have NEPA come into play

Ken - may have to do site specific analysis

Stan - a good deal of money might get eaten up in NEPA compliance
Mark - would like to get a summary of where we are in terms of
cost effectiveness; what can we do to make an administrative

record to show that we have considered this

Stan - if someone were assigned to provide an economic view to
the RPWG, what types of steps do we need to be going through?

Comment - have to be sure everyone is talking about the same
questions; economist are infamous for answering the wrong ques-
tions; have to have the concepts nailed down

Art - need to use an example we are faced with such as Harlequin
Duck

Comment - important to date your expenditures
Art - what about costs of land?

Comment - management and monitoring are costs economist need to
know about

Stan - it’s not the purchase of land that improves productivity
but rather it prevents further degradation of the environment in
which the duck is nesting

Comment - what are things that will go away as a result of
purchase of land?




Stan - when c¢ost is incurred and when the benefits are realized
should be noted; maintenance operating cost and at what intervals
are also information we desire to have; another is planning and
compliance cost;

Stan diagramed the following for project costs:

Internal Project Costs

Planning/compliance
Construction/acquisition
when incurred
when benefit realized (rate of benefit accrual)
maintenance
-interval
administrative/fixed

Benefit

service restored

when realized
-rate of accrual

External Proiject Costs

Costs Benefit
lost use services restored
~technical spill overs -joint products

-additional benefits

Community/Regional Impact

who gains?
who loses?
how nuch?
Art - would we need to provide a no action scenario?

Comment - yes

Comment ~ some of these lost uses are lost property, and others
are de facto losses that are not recognized under the law

Comment - you can’t collect what you never owned
Comment - be careful of double counting

Stan - do we need to look at economic impacts?
Art - would be politically impossible not to
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Comment -~ we don’t have the data to give us a stable model

Sandy - would rather be criticized for what we have done than
what we have not done

Art - we should be able to quantify losses to fishermen

Comment - in the absence of evidence to the contrary, each option
has the same repercussion effect

Stan - is there potentially a non-trivial effect?

Art - who determines what is trivial?

Mark - the Trustees

Comment -~ there may be multiple objectives; economics deals with
efficiency and equity; economic impact assessment only explains

to the best of your ability

Comment =~ input/output is a loaded term and should be substituted
with community/regional impact

Comment ~ in a cost benefit analysis, it is appropriate to list
your errors and biases

Comment -~ can’t begin to do any analysis until the mapping out is
done

Break for lunch at 12:15

Stan - work group needs to huddle together to make good use of
time this afternocon with economist; will meet at 12:45

Stan - work group met and tried to frame a few more questions for
the economists; here are a few things we need to know more about:

1. Is framework appropriate

2. Methods - where do we go to get some insight to establish a
program

3. Level or rigorousness needed to satisfy Trustees

4. What kind of staff capability is required (staff economist)

we tried to articulate the goals; need to have valuations of re-
sources and injuries to make judgments

Comment - it is not a monetary measure but a performance measure
Mark - we are expending money we recovered for lost use and

returning it in the form of enhancement; we are compensating the
people through enhancement beyond pre-spill
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Art diagramed the following:

SODTAIDS JO ToADT]

lost services

Time

Art - whole system will come back to this dynamic equilibrium
even if left alone

Comment - is that a good thing to do?
Stan - why do you call this enhancement and not restoration?
Comment - should look at what do we gain per dollar

Stan - in order to calculate benefit, we still need a valuation
in dollars and cents

Another diagram was drawn by an economist from work of Dennis
King, Wetland Creation and Restoration: An Integrated Framework
for Evaluating Costs, Expected Results and Compensation Ratios,
Chesapeake Biological Laboratory Center for Environmental and
Estuarine Studies, University of Maryland System, Solomons, MD
20688~-0038 (301) 326-4281, prepared for Kenneth Adler, Office of
Policy Planning and Evaluation, U.S. Environmental Protection
Agency, April 1991. A copy was obtained from Industrial Econom-
ics Incorporated, 2067 Massachusetts Avenue, Cambridge, Massachu-
setts 02140

Pre-spill ®)

LS 857
/;// 75%

(81 (post spill)

ﬁ'inieugg
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Another economist diagramed whether margin of cost is worth the
margin of gain:

MEASURES OF EFFECTIVENESS

dollars out

- min. acceptable

dollars in

Comment - bristles at the notion that you have to use scientist
and analyst to sell these things

Comment - some of us think the cleanup added to the damage; what
is the alternative best use of this money that would produce more
benefit?

Stan - that is what the equivalent resource option is

Comment - do benefits have to be in Alaska?

Stan - yes; what capabilitieé)does it require to do basic cost
benefit analysis? does technical team need to have a couple of

economist? do we need them now or after we have a conceptual
plan?

Comment - probably should have had one a year and a half ago when
the RPWG began working; need someone advising which may short
circuit problems

Art - what kind of person do we need (background)?

Comment - need someone who cah relate to non-economist and with
natural resource experience

Stan - is it necessary to have an economics team?

Comment - you have a pile of money and at some point will have to
make some hard allocations; at this point you will need an
economist, especially when considering benefits

Stan - cost estimation is not something that is an issue for an

12



economists

Comment ~ need an economist to compute costs; minimum protocols
need to be established

Stan - would you need a committee to meet to hammer out proto-
cols?

Comment - yes; may get a few people together to draw up a propos-
al

Stan - does Fish and Game do cost estimation the same way?

Comment - have to make sure they are expressed in the form of
marginal costs

Stan - have to have a way to calculate basic cost
Mark - not comfortable that we have identified a way to keep the
economic analysis cost down and make it defensible; need to reach

closure on what level of economic analysis is needed

Susan - mayvbe if agencies have a standard method of doing cost
analysis, it might help to look at it

Comment - not aware of anything agency-specific for cost analysis
Susan - EPA does

Art - gave the classes of restorable options

Comment - what are the five most important?

Art - we selected the most defensible ones

Stan diagramed the following species for restitution:

Sea Otter

Dolly Varden/Cutthroat

. Harlequin Duck

Common Murre

Stan - there are no competing alternatives for Sea Otters,
Harlequin Duck, or Common Murre; can only maintain the environ-
ment in which they live; need to look for things that benefit
multiple resources

Comment - if you need to do it on political grounds, you need a
political scientist; what is the nature of the form to resolve
disputes

Alex - even Trustees can’t make decisions completely in a vacuum;
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decisions must be defended
Break at 2:15

Ken - need to look at the three proposals for economic studies
this vear; see how they fit into restoration program

Comment - (overview of proposed projects) - developed a demon-
stration project to show how cost benefit analysis could be used;
damage assessment would probably concentrate on consumer surplus;
should be more concentration on the supply function and the
industry cost function; put together proposal for project study
#1 for commercial fisheries restoration; two economist would be
John Boyce and Matt Berman for this project; would get them
access to confidential fish files; funds are in the budget but
want advice as to whether to carry out studies

Comment - why did you decide to ignore consumer surplus?

Comment - this is not an import/export model

Art - would managemental differential be shown in this model?
Comment - could ask managers to provide us with that

Sandy - is it correct to consider this a desk study?

Comment - yes; data already here

Sandy - how long would it take you?

Comment - a year to get the model developed

Comment - what is the kind of precision that is going to be used
to make decisions on restoration allocation; do we contemplate
doing studies that will provide estimates like this for all the
restoration projects? is this kind of fine tuning necessary?
Stan - there are different answers to that gquestions; fisheries,
land acquisition and economic implication, and recreation are
three areas most likely to need economic studies beyond the
routine

Mark - how can we do something most cheaply that will be defensi-
ble? what is the level?

Art - does model deal with management actions?
Comment - it would be capable of estimating management issues

Art - why isn’t it being done as part of regular management
budget?

14



Comment ~ been trying to convince Fish and Game to do this for
half a decade

John - would hate to see a decision made regarding enhancing pink
salmon without a cost benefit analysis; need the kind of data the
model will give us

Comment - take best estimates you can find; how much can you
improve estimates of archaeological studies? doesn‘t know how to
spend the money

Susan - do you have to justify economically?

Comment - not required to by law

Art - is the money already allocated for fisheries

Stan - money allocated for restoration is subject to NRDA approv-
al

Alex - to avoid the appearance of an agency getting its own work
done with restoration money, work group should take a look at
this kind of question in a broader prospective and make the
decision that these should be done as pilot projects

Sandy - appropriate context is to hold next year’s program

Stan - difficulty is the projects have been on the table for six
months; should be on a faster track

Comment - could you be more precise on the nature and how cost
function will be estimated?

2

Comment - recommends having a conference call with John Boyce

Stan - looking for some indication that conceptually these are
worth looking further at; should hear other two proposals and
have some discussion on then

Comment - (proposal regarding Dolly Varden/Cutthroat project) -
this proposes to use some models and information that was devel-
oped for management purpceses by the Dept. of Fish and Game about
cost and benefits associated with management actions and regula-
tory proposals; began in Cook Inlet on problems with King Salmon
and then the next important question came up in Southeastern;
probably won’t get to PWS before restoration begins; history -
had input/output models for impact estimates and developed some
discrete choice models for benefit analysis; committed to a
voluntary experimental approach; made more sophisticated models
that have computer based models that give changes in benefits;
going out and evaluating stocks in non-oiled areas to see if they
are up to supporting displaced resources; might take some manage-
ment action to move sport fishing from oiled areas to other

15



areas; values on discrete choice models tend to be very small;
have an annual survey in which usage is measured all over the
state; all of this was directed at assessing benefits

Ken - focus is on dolly varden and cutthroat?
Comment - yes, but the direction kept changing
Ken - what if we wanted to look at all recreation fishing?

Comment - they would do that; would refine models so they could
do that

Comment - economists love to make assumptions; model is incredi-
ble but is the cost worth it; what are you willing to pay for the
extra precision?

Stan - can anyone talk about Scott Goldsmith’s project?

Comment - the most accurate way to describe what Scott wants to
do is conduct a survey on household consumption data and try to
refine some impact models he is already operating; suggestion to
do economic impact assessment and relate it to fisheries in the
0il spill affected areas

Art - unfair to have someone to explain someone else’s project
Susan - how do these two fit together?

Comment - describe employment and personal income changes in sub-
regions in the state )
Comment - if you decide to estimate economic impacts, then these
are the kinds of things you would want to do; only small parts of
big picture

Comment - if you decide to do these things, it is best to go with
an available mode

Ken - need to bring this to some kind of closure; could we ask
our peer reviewers to take these back and maybe get on conference
call with PI and then later get on conference call with RPWG
before making a final decision? do we want this level of analy-
sis?

Alex - seems appropriate

Susan - could we get technical reviews so we can figure out how
we want to extrapolate this to the larger picture?

Stan - not sure we should hold them hostage to our not having
identified the other elements we need; we have money to do these
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on hand

Mark - Jjust because we want additional information, does not mean
we want this level of detail

Peg - are you setting up an expectation?

Mark - what level of information is needed; if we don’t need it
for other studies, we don’t need it for these

Alex - is there a need to do some level of investigation?
Comment -~ would want to know are there other proposals out there
that could do the same thing for better or for 1less

Comment ~ felt the whole assessment process cost 8 or 10 times
what it should have; wondering about other opportunities out
there

Comment - strategy does not accomplish returning ecosystem as a
whole to pre-spill conditions; someone will have to integrate all
component parts from models; need to redefine the goal; one
definition is not consistent with how you are strategically
attacking it

Stan - no simple answer, have to use the hand dealt us; damage
assessments were charismatic species-driven; have tried to
operate on a couple of different levels; one is on a species-
specific action that can restore or enhance; we need to look at
individual species opportunities for restoration and need to look
at habitat level approach that benefits multiple species

Comment - hard to integrate without a little background context
Stan - believe there are beds of mussels that are sinks for oil
and are prey for a variety of predators; several species are
experiencing long-term decline; may be something we can do to
restore prey base

Art - the action taken was a response action; an attempt to work
on the entire ecological system

Comment - seems you are starting at the upper end; could fertil-
ize and plant Zfﬂ

cul
Stan - invested money in-gichus- for a while
Ken - what do we want to do with the three studies?
Susan - would appreciate a technical review

Ken - would be hard to review the third one
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Comment - would encourage review with the authors

Stan - could we arrange a conference call? we could organize it;
would you be willing to chat with individuals? recognizing we
have not resolved some of the larger issues

Alex - Gardner’s services are rather expensive

Stan - what are we looking at 3 or 4 hours?

Gardner - is not worth it?

Stan - learned some things; RPWG has a lot more thinking to do

George -~ when calling his office, extension 1886 rings into his
office, 1885 disappears

Comment - Ben Chambers sends his regards; is in NOAA restoration
office in Washington on November 20th for a meeting

Meeting adjourned at 4:00.
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Stan - gave an overview of restoration planning; stated that Alex

would speak on legal aspect of economic analysis; this is an

initial scoping meeting; restoration group needs to get a better
understanding of economic point of view; a secondary purpose is

that we have three proposals put forth by the Department of Fish
and Game to carry out economic restoration studies; need to

evaluate those proposals; no members of federal economics team
have seen the proposals; copies are being prepared; will give

time to scan them; don’t need to do a detailed critigque but see
if they fit with the emerging program; the Restoration Work Group
consists of seven agencies which have worked together since
January 1990 as a planning team and have identified a wide array
of restoration options and concepts; are now evaluating individu-
al ideas; focus of our efforts was doing this in the context of

litigation and ultimately would have prepared a damage claim;

basic job is still to identify options and formulate a restora-
tion plan which involves public participation; past public
involvement had been kept to a minimum prior to the settlement;
the charge in the settlement is still to restore, replace,
acqguire resources and enhance

Stan diagramed the following as a sequence to look at different

restoration options:

Injury - resource
service




Regulate - human uses
species and habitat manipulations

Direct~ replacement
egquivalent resources

Habitat protection

Actions should be scientifically credible, objective for making
decisions, and ecologically-oriented; all these are attributes of
what we are trying to put in place; public participation is also
important; there are political and social components to consider;
economics comes in here; we need to have NRDA economic dimensions
incorporated in post settlement; in addition to all these at-
tributes, it has to be a common sense program for staff in
trenches and the public; it has to be cost efficient

Sandy ~ there is the need for application at the project level;
there may be impacts on the economics of the community

Alex - talked about the regulations (NRDA) in the settlement; how
they interplay and how he perceives them applying to the settle-
ment and the economics portion of them; would like to see the
role of economists in the regs; regs will provide significant
guidance on how to proceed with restoration; the settlement
consists of a number of documents:

1. Settlement Agreement - says two governments must abide by
the MOA
2. Memo of Agreement - is really the document that tells us how

to proceed with restoration

MOA defines restoration slightly different from the regulations;
MOA allows for enhancement of resources and services in addition
to other things that can be done

Applicability of DOI regulations:

A. The MOA (settlement) provides that the governments do not
elect to be bound by the DOI regulations

B. The definition of restoration in the MDA differs from that
in the DOI regulations:

1. Restoration includes "restoration, rehabilitation,
and/or acgquisition of equivalent natural resources and
the services those resources provide to the baseline."
43 CFR 11.82

2. Restoration means any action which endeavors to "re-
store to their pre-spill condition any natural resource
injured, lost, or destroyed as a result of the 0il
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Spill and the services provided by that resource or
which substitutes for the injured, lost or destroyed
resource and affected services. Restoration includes
all phases of injury assessment, restoration, replace-
ment, and enhancement of natural resources, and acqui-
sition of equivalent resources and services. (MOA
paragraph II. K)

C. Portions of the regulations have been disapproved by the
D.C. Circuit Court of Appeals in Ohio v. DOI. Those por-
tions have been redrafted and circulated for comment. The
comments are currently being reviewed.

The proposed portion of the regs deal with valuation; the section
on valuations may be useful to RPWG and economists in determining
how to address the services component of restoration; cost
benefit analysis is a very large component; another aspect of the
Ohio case 1is the grossly disproportionate test; how that applies
is that the court opinion suggests that it be applied to the cost
benefit analysis in determining which restoration option would be
selected; the Trustees should look to technical feasibility
project, natural recovery period, acquisition of equivalent land;
there are ten factors; Interior has proposed that they would
apply the gross disproportionate test.

The proposed regs are (1) not going to apply a hard and fast
rule; trustees will have discretion and (2) there should still be
application of gross disproportionate test but specifically they
are an initial set of comments and do not intend that the Trust-
ees will be bound to the 3 to 1 analysis; the Trustees have a
little more discretion than perceived from the opinion but should
be able to justify deviating;

The proposed regulations provide for the development of a "Resto-
ration and Compensation Determination Plan."” The trustees must
develop a reasonable number of restoration alternatives, the
purpose of which is to:

a. Return the injured natural resource to its baseline
condition.
b. Return the level of services provided to the public by

the natural resource to its baseline level.

1. Services means "the physical and biological func-
tions performed by the resources including the
human uses of those functions. These services are
the result of the physical, chemical, or biologi-
cal quality of the resource." 43 CFR 11.14.

c. Baseline means the condition or conditions that would
have existed at the assessment area had the discharge
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not occurred.

Comment -~ from the literature, exercise of GDT and restoration
costs and burden operates from the assumption that someone takes
an action that results in damage and another party is trying to
predict what the liability will be for that action; GDT argument
would seem to make sense; Exxon already knows what their liabili-
ty is, so why would the gross disproportionate test enter into
this

Alex - have this finite pot of money for the next ten years; we
should pick the one that is most cost efficient; there have been
things in the press with suggestions of marine parks; a more
serious and viable one is a marine research institute; some of
the things may affect the size of the pot of money spent on hands
-on restoration

Comment - who would intervene and say a marine sanctuary is not a
viable option?

Alex - environmentalists, fishermen, Native corporations, Exxon,
...each other; would not be surprised to see Exxon take a some-
what critical role in the restoration process

Comment - regarding payments

Alex - there is a provision for the reopener clause for damage
that was not foreseeable; there is a provision for reopening
claims for upward of 100 million dollars; the other part is that
the restoration process will become public within 90 days of
settlement; has not figured out how public participation will be
accomplished

Susan - may be sued; need to establish we are doing it with
correct analysis

Stan - have a public trust and will need a record

Alex - Trustees have a fiduciary obligation

Mark - public and courts have a handle in making sure the trust-
ees maintain public trust; GDT may be used to shoot down some
options

Alex - MOA says we are not bound by regs

Stan - in proposed DOI revisions, it boils down to cost benefit
and cost effectiveness (the least cost alternative that delivers
the desired results); a little ambiguity when referring to
alternative (a suite of projects)

Sandy - are bound by public opinion
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Susan - do we have to do grossly disproportionate?
Comment - may not even be relevant

Alex — addresses inadvertent or accidental discharge
Comment - disproportionate rule benefits the spiller

Ken -~ the parallel is back to the EIS process where you have a
reasonable set of options; have used the red face test in propos-
ing projects; need some bounds for what suite of alternatives
that we put forth :

Comment - regarding GDT, does the law describe cost as social
cost?

Alex - don’t know

Stan - does GDT involve a valuation of the damaged or undamaged
resource?

Alex - value resource and service; don’t know how you would
separate then

Comment - can’t understand why you would want to consume more
value than you produce, is it because of political restraints?

Art - enhancement constraints may force us into this; an example
would be recreation enhancement opportunities

Mark - another example is a unique salt marsh that would cost a
lot to fix; in terms of value to ecosystem, may be more impor-
tant than value in dollars and cents

Alex - in the preamble to the proposed regs in terms of cost
benefit: :

the trustee should consider the relationship of the expected
costs of an alternative to the benefits from the implementa-
tion of that alternative, both in terms of the recovery of
the resource and the benefits to the public that would
result. This consideration is not intended to be a straight
cost/benefit analysis. The trustee should weigh circum-
stances unique to each assessment against the expected
alternative costs. Such circumstances might include season-
al conditions, e.g., long winters resulting in a short field
sampling season requiring extra personnel, overtime, and
high travel costs. All relevant consideration that might
affect the weighing of costs and benefits should be taken
into account by the trustee on a case-by-case basis. The
trustee will document this consideration within the Restora-
tion and Compensation Determination Plan that is subject to
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public review and comment.
Stan - least cost is being addressed in restoration options
Comment - is that compounding injury in some sense?

Stan - that is tricky because if we take an action, we want to
minimize cost

Comment - who pays the cost and who receives the benefits; need
to keep our ledgers straight ‘

Comment - don’t need to get into who the individual bearers are
Mark - seems we are somewhat vulnerable at this point
Alex - that’s why we wanted to settle with the fishermen

Comments - there are all types of legal complexities; these are
good questions for the future

Stan - need to hear some thoughts from the economists on what is
cost effective; what basic elements do we nzed in our program

Comment - need to define what you mean by cost and also what is
the goal

Stan - our goal is recovery; to the short hand would be pre-spill
conditions such as composition, abundance, and a healthy system
with functional integrity as prior to spill; settlement is very
explicit about pre-spill condition and allows us to enhance

Susan - regarding cost benefit, aren’t there certain categories
of cost to look at

Comment - There are engineering cost and land acquisition cost;
have to go to the political arena to choose among options

Alex - suggest we begin with task of making ecosystem whole; if
trustees ask us to deviate, we can deal with those gquestions as
they arise

Stan - when talking about alternatives, one could have alternat-
ives consisting of suites of action that have different emphasis;
need to package this in way that the public will get a handle on
the range of strategies; may have several different packages; Art
prepared a restoration plan decision diagram; it gives a good
sequence for making decisions

Comments -~ is this a time sequence?
Stan - conceptually it is not a time sequence
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Art - run options through decision tree

Stan - it is a series of decisions made in sequence but not
spread out over ten years

10 minute break

Stan - the RPWG is working on a process by which we are identify-
ing the relevant habitats; showing which ones are on public and
private land and ultimately enabling us to make recommendations
to the trustees; need to translate from the conceptual down to
the specific which will enable us to get down to cost

Jeff - had an opportunity to see some projects generated by
biologist for fisheries and can’t see where benefit side is
equal; if cost effective analysis is to be a meaningful exercise,
you have to make sure two projects have identical benefits

Comment - RPWG has to bring economists some very precise informa-
tion about the physical attributes, status of resource, level of
recovery and rate at which that recovery will occur for them to
tell RPWG about the cost benefit; will be hard for economists to
do much in a gquantitative way otherwise

Mark - that would be requesting a level of understanding of the
ecosystem that we don’t possess

Comment - can’t definitively determine cost benefit unless very
precise about benefit scheme

Art - if we decrease the recovery time, is that a benefit?
Comment - would have to see an explicit example

John - are getting some information from a contract dealing with
estimating

Art - Alternatives are no action, management action and direct
intervention action

Comment - can tell us difference in cost and productivity; one in
dollars and one physical units; have trick ways of computing

Ken - putting in a net present value ' |

Comment - the problem in reality is that the political decision g
will be made; all they can do is summarize the information in a
useful way

Comment - the one advantage is that the goal is defined to pre-
spill equilibrium; can determine relative performance of options



Comment -~ are you talking only about direct cost of obtaining the
alternative?

Art - there are also benefits that might accrue

Comment -~ see if you can assign economic values; how much money
and how much credibility do you want to assign to the methods?

Alex - NEPA does not apply but can be used to make decisions as a
methodology for -determining endpoints

Comments - may not be able to quantify to the last duck, but
theory tells us about the estimates surrounding each

Alex - regarding applicability of NEPA regulations, can only
speak from the state side

Stan - anything that can be construed as a federal action or
using federal money will have NEPA come into play

Ken - may have to do site specific analysis

Stan - a good deal of money might get eaten up in NEPA compliance
Mark - would like to get a summary of where we are in terms of
cost effectiveness; what can we do to make an administrative

record to show that we have considered this

Stan - if someone were assigned to provide an economic view to
the RPWG, what types of steps do we need to be going through?

Comment ~ have to be sure everyone is talking about the same
guestions; economist are infamous for answering the wrong ques-
tions; have to have the concepts nailed down

Art - need to use an example we are faced with such as Harlequin
Duck

Comment -~ important to date your expenditures
Art - what about costs of land?

Comment ~ management and monitoring are costs economist need to
know about

Stan - it’s not the purchase of land that improves productivity
but rather it prevents further degradation of the environment in
which the duck is nesting

Comment ~ what are things that will go away as a result of
purchase of land?



Stan - when cost is incurred and when the benefits are realized
should be noted; maintenance operating cost and at what intervals
are also information we desire to have; another is planning and
compliance cost;

Stan diagramed the following for project costs:

Internal Proiject Costs

Planning/compliance
Construction/acquisition
when incurred
when benefit realized (rate of benefit accrual)
maintenance
-interval
administrative/fixed

Benefit

service restored

when realized
~-rate of accrual

External Project Costs

Costs Benefit
lost use services restored
-technical spill overs ~joint products

—additional benefits

Community/Regional Impact

who gains?
who loses?
how much?
Art - would we need to provide a no action scenario?

Comment - yes

Comment - some of these lost uses are lost property, and others
are de facto losses that are not recognized under the law

Comment - you can’t collect what you never owned
Comment - be careful of double counting

Stan - do we need to look at economic impacts?
Art - would be politically impossible not to
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Comment - we don’t have the data to give us a stable model

Sandy - would rather be criticized for what we have done than
what we have not done

Art - we should be able to gquantify losses to fishermen

Comment - in the absence of evidence to the contrary, each option
has the same repercussion effect

Stan - is there potentially a non-trivial effect?

Art - who determines what is trivial?

Mark - the Trustees

Comment - there may be multiple objectives; economics deals with
efficiency and equity; economic impact assessment only explains

to the best of your ability

Comment - input/output is a loaded term and should be substituted
with community/regional impact

Comment - in a cost benefit analysis, it is appropriate to list
your errors and biases

Comment - can’t begin to do any analysis until the mapping out is
done

Break for lunch at 12:15

Stan - work group needs to huddle together to make good use of
time this afternoon with economist; will meet at 12:45

Stan - work group met and tried to frame a few more questions for
the economists; here are a few things we need to know more about:

1. Is framework appropriate

2. Methods - where do we go to get some insight to establish a
program

3. Level or rigorousness needed to satisfy Trustees

4. What kind of staff capability is required (staff economist)

we tried to articulate the goals; need to have valuations of re-
sources and injuries to make judgments

Comment - it is not a monetary measure but a performance measure
Mark - we are expending money we recovered for lost use and

returning it in the form of enhancement; we are compensating the
people through enhancement beyond pre-spill
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Art diagramed the following:

SDOTAIDS JO T9A9T

lost services

Time

Art - whole system will come back to this dynamic equilibrium
even if left alone

Comment -~ is that a good thing to do?
Stan - why do you call this enhancement and not restoration?
Comment ~ should look at what do we gain per dollar

Stan - in order to calculate benefit, we still need a valuation
in dollars and cents

Another diagram was drawn by an economist from work of Dennis
King, Wetland Creation and Restoration: An Integrated Framework
for Evaluating Costs, Expected Results and Compensation Ratios,
Chesapeake Biological Laboratory Center for Environmental and
Estuarine Studies, University of Maryland System, Solomons, MD
20688-0038 (301) 326-4281, prepared for Kenneth Adler, Office of
Policy Planning and Evaluation, U.S. Environmental Protection
Agency, April 1991. A copy was obtained from Industrial Econonm-
ics Incorporated, 2067 Massachusetts Avenue, Cambridge, Massachu-
setts 02140

Pre-spill @)

(A):’(post spill)
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Another economist diagramed whether margin of cost is worth the
margin of gain:

MEASURES OF EFFECTIVENESS

dollars out

- min. acceptable

dollars in

Comment - bristles at the notion that you have to use scientist
and analyst to sell these things

Comment - some of us think the cleanup added to the damage; what
is the alternative best use of this money that would produce more
benefit?

Stan - that is what the equivalent resource option is

Comment - do benefits have to be in Alaska?

Stan - yves; what capabilities does it require to do basic cost
benefit analysis? does technical team need to have a couple of
econonist? do we need them now or after we have a conceptual
plan?

Comment - probably should have had one a year and a half ago when
the RPWG began working; need someone advising which may short
circuit problems

Art - what kind of person do we need (background)?

Comment - need someone who can relate to non-economist and with
natural resource experience

Stan - is it necessary to have an economics team?

Comment - you have a pile of money and at some point will have to
make some hard allocations; at this point you will need an
economist, especially when considering benefits

Stan - cost estimation is not something that is an issue for an

12



econonists

Comment - need an economist to compute costs; minimum protocols
need to be established

Stan - would you need a committee to meet to hammer out proto-
cols?

Comment - yes; may get a few péople together to draw up a propos-
al

Stan - does Fish and Game do cost estimation the same way?

Comment - have to make sure they are expressed in the form of
marginal costs

Stan - have to have a way to calculate basic cost
Mark - not comfortable that we have identified a way to keep the
econonmic analysis cost down and make it defensible; need to reach

closure on what level of economic analysis is needed

Susan - maybe if agencies have a standard method of doing cost
analysis, it might help to look at it

Comment - not aware of anything agency-specific for cost analysis
Susan - EPA does
Art - gave the classes of restorable options

Comment - what are the five most important?

Art - we selected the most defensible ones
Stan diagramed the following species for restitution:

Sea Otter

Dolly Varden/Cutthroat
Harlequin Duck

Common Murre

Stan - there are no competing alternatives for Sea Otters,
Harlequin Duck, or Common Murre; can only maintain the environ-
ment in which they live; need to look for things that benefit
multiple resources

Comment - if yvou need to do it on political grounds, you need a
political scientist; what is the nature of the form to resolve
disputes

Alex - even Trustees can’t make decisions completely in a vacuum;
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decisions must be defended
Break at 2:15

Ken - need to look at the three proposals for economic studies
this year; see how they fit into restoration program

Comment - (overview of proposed projects) - developed a demon-
stration project to show how cost benefit analysis could be used;
damage assessment would probably concentrate on consumer surplus;
should be more concentration on the supply function and the
industry cost function; put together proposal for project study
#1 for commercial fisheries restoration; two economist would be
John Boyce and Matt Berman for this project; would get them
access to confidential fish files; funds are in the budget but
want advice as to whether to carry out studies

Comment - why did you decide to ignore consumer surplus?

Comment - this is not an import/export model

Art - would managemental differential be shown in this model?
Comment - could ask managers to provide us with that

Sandy - is it correct to consider this a desk study?

Comment - yes; data already here

Sandy - how long would it take you?

Comment - a year to get the model developed

Comment - what is the kind of precision that is going to be used
to make decisions on restoration allocation; do we contemplate
doing studies that will provide estimates like this for all the
restoration projects? is this kind of fine tuning necessary?
Stan - there are different answers to that questions; fisheries,
land acquisition and economic implication, and recreation are
three areas most likely to need economic studies beyond the
routine

Mark - how can we do something most cheaply that will be defensi-
ble? what is the level?

Art - does model deal with management actions?
Comment - it would be capable of estimating management issues

Art - why isn‘t it being done as part of regular management
budget?

14




Comment - been trying to convince Fish and Game to do this for
half a decade

John - would hate to see a decision made regarding enhancing pink
salmon without a cost benefit analysis; need the kind of data the
model will give us

Comment -~ take best estimates you can find; how much can you
improve estimates of archaeological studies? doesn’t know how to
spend the money

Susan - do you have to justify economically?
Comment - not required to by law
Art - is the money already allocated for fisheries

Stan - money allocated for restoration is subject to NRDA approv-
al

Alex - to avoid the appearance of an agency getting its own work
done with restoration money, work group should take a look at
this kind of question in a broader prospective and make the
decision that these should be done as pilot projects

Sandy - appropriate context is to hold next year’s program

Stan - difficulty is the projects have been on the table for six
months; should be on a faster track

Comment - could you be more precise on the nature and how cost
function will be estimated?

Comment - recommends having a conference call with John Boyce

Stan - looking for some indication that conceptually these are
worth looking further at; should hear other two proposals and
have some discussion on them

Comment - (proposal regarding Dolly Varden/Cutthroat project) -
this proposes to use some models and information that was devel-
oped for management purposes by the Dept. of Fish and Game about
cost and benefits associated with management actions and regula=-
tory proposals; began in Cook Inlet on problems with King Salmon
and then the next important guestion came up in Southeastern;
probably won’t get to PWS before restoration begins; history -
had input/output models for impact estimates and developed some
discrete choice models for benefit analysis; committed to a
voluntary experimental approach; made more sophisticated models
that have computer based models that give changes in benefits;
going out and evaluating stocks in non-oiled areas to see if they
are up to supporting displaced resources; might take some manage-
ment action to move sport fishing from oiled areas to other
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areas; values on discrete choice models tend to be very small;
have an annual survey in which usage is measured all over the
state; all of this was directed at assessing benefits

Ken -~ focus is on dolly varden and cutthroat?
Comment -~ yes, but the direction kept changing
Ken - what if we wanted to look at all recreation fishing?

Comment -~ they would do that; would refine models so they could
do that

Comment - economists love to make assumptions; model is incredi-
ble but is the cost worth it; what are you willing to pay for the
extra precision?

Stan - can anyone talk about Scott Goldsmith’s project?

Comment - the most accurate way to describe what Scott wants to
do is conduct a survey on household consumption data and try to
refine some impact models he is already operating; suggestion to
do economic impact assessment and relate it to fisheries in the
0il spill affected areas

Art - unfair to have someone to explain someone else’s project
Susan - how do these two fit together?

Comment -~ describe employment and personal income changes in sub-
regions in the state i
Comment - i1f you decide to estimate economic impacts, then these
are the kinds of things you would want to do; only small parts of
big picture

Comment - if you decide to do these things, it is best to go with
an available mode

Ken - need to bring this to some kind of closure; could we ask
our peer reviewers to take these back and maybe get on conference
call with PI and then later get on conference call with RPWG
before making a final decision? do we want this level of analy-
sis?

Alex - seems appropriate

Susan - could we get technical reviews so we can figure out how
we want to extrapolate this to the larger picture?

Stan - not sure we should hold them hostage to our not having
identified the other elements we need; we have money to do these
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on hand

Mark - just because we want additional information, does not mean
we want this level of detail

Peg - are you setting up an expectation?

Mark - what level of information is needed; if we don’t need it
for other studies, we don‘t need it for these

Alex - is there a need to do some level of investigation?
Comment - would want to know are there other proposals out there
that could do the same thing for better or for less

Comment - felt the whole assessment process cost 8 or 10 times
what it should have; wondering about other opportunities out
there

Comment - strategy does not accomplish returning ecosystem as a
whole to pre-spill conditions; someone will have to integrate all
component parts from models; need to redefine the goal; one
definition is not consistent with how you are strategically
attacking it

Stan - no simple answer, have to use the hand dealt us; damage
assessments were charismatic species-driven; have tried to
operate on a couple of different levels; one is on a species-
specific action that can restore or enhance; we need to look at
individual species opportunities for restoration and need to look
at habitat level approach that benefits multiple species

Comment - hard to integrate without a little background context
Stan - believe there are beds of mussels that are sinks for oil
and are prey for a variety of predators; several species are
experiencing long-term decline; may be something we can do to
restore prey base

Art - the action taken was a response action; an attempt to work
on the entire ecological system

Comment - seems you are starting at the upper end; could fertil-
ize and plant

Stan - invested money in fichus for a while
Ken - what do we want to do with the three studies?
Susan - would appreciate a technical review

Ken - would be hard to review the third one
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Comment - would encourage review with the authors

Stan - could we arrange a conference call? we could organize it;
would you be willing to chat with individuals? recognizing we
have not resolved some of the larger issues

Alex - Gardner’s services are rather expensive

Stan - what are we looking at 3 or 4 hours?

Gardner - is not worth it?

Stan - learned some things; RPWG has a lot more thinking to do

George - when calling his office, extension 1886 rings into his
office, 1885 disappears

Comment -~ Ben Chambers sends his regards; is in NOAA restoration
office in Washington on November 20th for a meeting

Meeting adjourned at 4:00.
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Attendees:

Susan MacMullin EPA (202) 260-6412
Jeff Hartman ADF&G (907} 465-4160
Mike Mills ADF&G (907) 267-2369
Lewis Queirolo NOAA /NMFS (206) 526-6364
George Peterson USDA/FS (303) 498-1885, 1886
Sandy Rabinowitch DOI/RPWG (907) 257-2653
John Strand NMFS /RPWG (907) 789-6601
Art Weiner ADNR/RPWG (907) 278-8012
Ken Rice USFS/RPWG (907) 278-8012
Mark Brodersen ADEC (907) 465-2610
Gardner Brown Univ. of WA (206) 523-7915
Alex Swiderski AG’s Office (907) 269-5274
Peg Kehrer OSIAR/ADF&G (907) 465-4125
Stan Senner ADF&G (907) 278-8012
Regina Sleater DOT (907) 271-4131
Barbara Iseah CACI/RPWG (907) 278-~8012

Meeting began at 9:15

Stan - gave an overview of restoration planning; stated that Alex
would speak on legal aspect of economic analysis; this is an
initial scoping meeting; restoration group needs to get a better
understanding of economic point of view; a secondary purpose is
that we have three proposals put forth by the Department of Fish
and Game to carry out economic restoration studies; need to
evaluate those proposals; no members of federal economics team
have seen the proposals; copies are being prepared; will give
time to scan them; don’‘t need to do a detailed critique but see
if they fit with the emerging program; the Restoration Work Group
consists of seven agencies which have worked together since
January 1990 as a planning team and have identified a wide array
of restoration options and concepts; are now evaluating individu-
al ideas; focus of our efforts was doing this in the context of
litigation and ultimately would have prepared a damage claim;
basic job is still to identify options and formulate a restora-
tion plan which involves public participation; past public
involvement had been kept to a minimum prior to the settlement;
the charge in the settlement is still to restore, replace,
acquire resources and enhance

Stan diagramed the following as a sequence to look at different
restoration options:

Injury - resource
service

1O
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Regulate - human uses
species and habitat manipulations

Direct~ replacement
equivalent resources

Habitat protection

Actions should be scientifically credible, objective for making
decisions, and ecologically-oriented; all these are attributes of
what we are trying to put in place; public participation is also
important; there are political and social components to consider;
economics comes in here; we need to have NRDA economic dimensions
incorporated in post settlement; in addition to all these at-
tributes, it has to be a common sense program for staff in
trenches and the public; it has to be cost efficient

Sandy - there is the need for application at the project level;
there may be impacts on the economics of the community

Alex - talked about the regulations (NRDA) in the settlement; how
they interplay and how he perceives them applying to the settle-
ment and the economics portion of them; would like to see the
role of economists in the regs; regs will provide significant
guidance on how to proceed with restoration; the settlement
consigts of a number of documents:

1. Settlement Agreement - says two governments must abide by
the MOA
2. Memo of Agreement - is really the document that tells us how

to proceed with restoration

MOA defines restoration slightly different from the regulations;
MOA allows for enhancement of resources and services in addition
to other things that can be done

Applicability of DOI regulations:

A. The MOA (settlement) provides that the governments do not
elect to be bound by the DOI regulations

B. The definition of restoration in the MOA differs from that
in the DOI regulations:

1. Restoration includes "restoration, rehabilitation,
and/or acquisition of equivalent natural resources and
the services those resources provide to the baseline."
43 CFR 11.82

2. Restoration means any action which endeavors to "“re-
store to their pre-spill condition any natural resource
injured, lost, or destroyed as a result of the 0il
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Spill and the services provided by that resource or
which substitutes for the injured, lost or destroyed
resource and affected services. Restoration includes
all phases of injury assessment, restoration, replace-
ment, and enhancement of natural resources, and acqui-
sition of equivalent resources and services. (MOA
paragraph II. K)

c. Portions of the regulations have been disapproved by the
D.C. Circuit Court of Appeals in Ohio v. DOI. Those por-
tions have been redrafted and circulated for comment. The
comments are currently being reviewed.

The proposed portion of the regs deal with valuation; the section
on valuations may be useful to RPWG and economists in determining g
how to address the services component of restoration; cost |
benefit analysis is a very large component; another aspect of the
Ohio case is the grossly disproportionate test; how that applies
is that the court opinion suggests that it be applied to the cost
benefit analysis in determining which restoration option would be
selected; the Trustees should look to technical feasibility
project, natural recovery period, acgquisition of equivalent land;
there are ten factors; Interior has proposed that they would
apply the gross disproportionate test.

The proposed regs are (1) not going to apply a hard and fast
rule; trustees will have discretion and (2) there should still be
application of gross disproportionate test but specifically they
are an initial set of comments and do not intend that the Trust-
ees will be bound to the 3 to 1 analysis; the Trustees have a
little more discretion than perceived from the opinion but should
be able to justify deviating;

The proposed regulations provide for the development of a "Resto-
ration and Compensation Determination Plan." The trustees must
develop a reasonable number of restoration alternatives, the
purpose of which is to:

a. Return the injured natural resource to its baseline
condition.
b. Return the level of services provided to the public by

the natural resource to its baseline level.

1. Services means "the physical and biological func-
tions performed by the resources including the
human uses of those functions. These services are
the result of the physical, chemical, or biologi-
cal quality of the resource." 43 CFR 11.14.

c. Baseline means the condition or conditions that would
have existed at the assessment area had the discharge
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not occurred.
Comment - from the literature, exercise of GDT and restoration

costs and burden operates from the assumption that someone takes
an action that results in damage and another party is trying to
predict what the liability will be for that action; GDT argument
would seem to make sense; Exxon already knows what their liabili-
ty is, so why would the gross disproportionate test enter into
this

Alex - have this finite pot of money for the next ten years; we
should pick the one that is most cost efficient; there have been
things in the press with suggestions of marine parks; a more
serious and viable one is a marine research institute; some of
the things may affect the size of the pot of money spent on hands
-on restoration

Comment - who would intervene and say a marine sanctuary is not a
viable option?

Alex - environmentalists, fishermen, Native corporations, Exxon,
...each other; would not be surprised to see Exxon take a some-
what critical role in the restoration process

Comment - regarding payments

Alex - there is a provision for the reopener clause for damage
that was not foreseeable; there is a provision for reopening
claims for upward of 100 million dollars; the other part is that
the restoration process will become public within 90 days of
settlement; has not figured out how public participation will be
accomplished

Susan - may be sued; need to establish we are doing it with
correct analysis

Stan - have a public trust and will need a record

Alex - Trustees have a fiduciary obligation

Mark - public and courts have a handle in making sure the trust-
ees maintain public trust; GDT may be used to shoot down some
options

Alex - MOA says we are not bound by regs

Stan - in proposed DOI revisions, it boils down to cost benefit
and cost effectiveness (the least cost alternative that delivers
the desired results); a little ambiguity when referring to
alternative (a suite of projects)

Sandy - are bound by public opinion
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Susan - do we have to do grossly disproportionate?
Comment - may not even be relevant

Alex - addresses inadvertent or accidental discharge
Comment - disproportionate rule benefits the spiller

Ken - the parallel is back to the EIS process where you have a
reasonable set of options; have used the red face test in propos-
ing projects; need some bounds for what suite of alternatives
that we put forth

Comment -~ regarding GDT, does the law describe cost as social
cost?

Alex - don’t know

Stan - does GDT involve a valuation of the damaged or undamaged
resource?

Alex - value resource and service; don’t know how you would
separate them

Comment - can’t understand why you would want to consume more
value than you produce, is it because of political restraints?

Art - enhancement constraints may force us into this; an example
would be recreation enhancement opportunities

Mark - another example is a unique salt marsh that would cost a
lot to fix; in terms of value to ecosystem, may be more impor-
tant than value in dollars and cents

Alex - in the preamble to the proposed regs in terms of cost
benefit:

the trustee should consider the relationship of the expected
costs of an alternative to the benefits from the implementa-
tion of that alternative, both in terms of the recovery of
the resource and the benefits to the public that would
result. This consideration is not intended to be a straight
cost/benefit analysis. The trustee should weigh circum-
stances unique to each assessment against the expected
alternative costs. Such circumstances might include season-
al conditions, e.g., long winters resulting in a short field
sampling season requiring extra personnel, overtime, and
high travel costs. All relevant consideration that might
affect the weighing of costs and benefits should be taken
into account by the trustee on a case-by-case basis. The
trustee will document this consideration within the Restora-
tion and Compensation Determination Plan that is subject to
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public review and comment.
Stan - least cost is being addressed in restoration options
Comment - is that compounding injury in some sense?

Stan - that is tricky because if we take an action, we want to
minimize cost

Comment - who pays the cost and who receives the benefits; need
to keep our ledgers straight

Comment - don’t need to get into who the individual bearers are
Mark - seems we are somewhat vulnerable at this point
Alex - that’s why we wanted to settle with the fishermen

Comments - there are all types of legal complexities; these are
good questions for the future

Stan - need to hear some thoughts from the economists on what is
cost effective; what basic elements do we need in our program

Comment - need to define what you mean by cost and also what is
the goal

Stan - our goal is recovery; to the short hand would be pre-spill
conditions such as composition, abundance, and a healthy systenm
with functional integrity as prior to spill; settlement is very
explicit about pre-spill condition and allows us to enhance

Susan -~ regarding cost benefit, aren’t there certain categories
of cost to look at

Comment - There are engineering cost and land acquisition cost;
have to go to the political arena to choose among options

Alex - suggest we begin with task of making ecosystem whole; if
trustees ask us to deviate, we can deal with those questions as
they arise

Stan - when talking about alternatives, one could have alternat-
ives consisting of suites of action that have different emphasis;
need to package this in way that the public will get a handle on
the range of strategies; may have several different packages; Art
prepared a restoration plan decision diagram; it gives a good
sequence for making decisions

Comments - is this a time sequence?
Stan - conceptually it is not a time sequence
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Art - run options through decision tree

Stan - it is a series of decisions made in sequence but not
spread out over ten years

10 minute break

Stan - the RPWG is working on a process by which we are identify-
ing the relevant habitats; showing which ones are on public and
private land and ultimately enabling us to make recommendations
to the trustees; need to translate from the conceptual down to
the specific which will enable us to get down to cost

Jeff - had an opportunity to see some projects generated by
biologist for fisheries and can’t see where benefit side is
equal; if cost effective analysis is to be a meaningful exercise,
you have to make sure two projects have identical benefits

Comment - RPWG has to bring economists some very precise informa-
tion about the physical attributes, status of resource, level of
recovery and rate at which that recovery will occur for them to
tell RPWG about the cost benefit; will be hard for economists to
do much in a gquantitative way otherwise

Mark - that would be requesting a level of understanding of the
ecosystem that we don’t possess

Comment - can’t definitively determine cost benefit unless very
precise about benefit scheme

Art - if we decrease the recovery time, is that a benefit?
Comment - would have to see an explicit example

John - are getting some information from a contract dealing with
estimating

Art - Alternatives are no action, management action and direct
intervention action

Comment - can tell us difference in cost and productivity; one in
dollars and one physical units; have trick ways of computing

Ken - putting in a net present value
Comment - the problem in reality is that the political decision
will be made; all they can do is summarize the information in a

useful way

Comment - the one advantage is that the goal is defined to pre-
spill equilibrium; can determine relative performance of options
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Comment - are you talking only about direct cost of obtaining the
alternative?

Art - there are also benefits that might accrue

Comment - see if you can assign economic values; how much money
and how much credibility do you want to assign to the methods?

Alex - NEPA does not apply but can be used to make decisions as a
methodology for determining endpoints

Comments - may not be able to quantify to the last duck, but
theory tells us about the estimates surrounding each

Alex - regarding applicability of NEPA regulations, can only
speak from the state side

Stan - anything that can be construed as a federal action or
using federal money will have NEPA come into play

Ken - may have to do site specific analysis

Stan - a good deal of money might get eaten up in NEPA compliance
Mark - would like to get a summary of where we are in terms of
cost effectiveness:; what can we do to make an administrative

record to show that we have considered this

Stan - if someone were assigned to provide an economic view to
the RPWG, what types of steps do we need to be going through?

Comment - have to be sure everyone is talking about the sane
gquestions; economist are infamous for answering the wrong ques-
tions; have to have the concepts nailed down

Art - need to use an example we are faced with such as Harlequin
Duck

Comment - important to date your expenditures
Art - what about costs of land?

Comment - management and monitoring are costs economist need to
know about

Stan - it’s not the purchase of land that improves productivity
but rather it prevents further degradation of the environment in
which the duck is nesting

Comment - what are things that will go away as a result of
purchase of land?
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Stan - when cost is incurred and when the benefits are realized
should be noted; maintenance operating cost and at what intervals
are also information we desire to have; another is planning and
compliance cost;

Stan diagramed the following for project costs:

Internal Proiject Costs

Planning/compliance
Construction/acquisition
when incurred
when benefit realized (rate of benefit accrual)
maintenance
-interval
administrative/fixed

Benefit

service restored

when realized
~-rate of accrual

External Project Costs

Costs Benefit
lost use services restored
-technical spill overs -joint products

—-additional benefits

Community/Regional Impact

who gains?
who loses?
how much?
Art - would we need to provide a no action scenario?

Comment - yes

Comment - some of these lost uses are lost property, and others
are de facto losses that are not recognized under the law

Comment - you can’t collect what you never owned
Comment - be careful of double counting

Stan - do we need to look at economic impacts?
Art - would be politically impossible not to
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Comment - we don’t have the data to give us a stable model

Sandy - would rather be criticized for what we have done than
what we have not done

Art - we should be able to guantify losses to fishermen

Comment - in the absence of evidence to the contrary, each option
has the same repercussion effect

Stan - is there potentially a non-trivial effect?

Art - who determines what is trivial?

Mark -~ the Trustees

Comment - there may be multiple objectives; economics deals with
efficiency and equity; economic impact assessment only explains

to the best of your ability

Comment - input/output is a loaded term and should be substituted
with community/regional impact

Comment - in a cost benefit analysis, it is appropriate to list
your errors and biases

Comment - can’t begin to do any analysis until the mapping out is
done

Break for lunch at 12:15

Stan - work group needs to huddle together to make good use of
time this afternoon with econonmist; will meet at 12:45

Stan - work group met and tried to frame a few more questions for
the economists; here are a few things we need to know more about:

1. Is framework appropriate

2. Methods - where do we go to get some insight to establish a
program

3. Level or rigorousness needed to satisfy Trustees

4, What kind of staff capability is required (staff economist)

we tried to articulate the goals; need to have valuations of re-
sources and injuries to make judgments

Comment - it is not a monetary measure but a performance measure
Mark - we are expending money we recovered for lost use and

returning it in the form of enhancement; we are compensating the
people through enhancement beyond pre-spill
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Art - whole system will come back to this dynamic equilibrium
even if left alone

Comment - is that a good thing to do?
Stan - why do you call this enhancement and not restoration?
Comment - should look at what do we gain per dollar

Stan - in order to calculate benefit, we still need a valuation
in dollars and cents

Another diagram was drawn by an economist from work of Dennis
King, Wetland Creation and Restoration: An Integrated Framework
for Evaluating Costs, Expected Results and Compensation Ratios,
Chesapeake Biological Laboratory Center for Environmental and
Estuarine Studies, University of Maryland System, Solomons, MD
20688-0038 (301) 326-4281, prepared for Kenneth Adler, Office of
Policy Planning and Evaluation, U.S. Environmental Protection
Agency, April 1991. A copy was obtained from Industrial Econom-
ics Incorporated, 2067 Massachusetts Avenue, Cambridge, Massachu-
setts 02140
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Another economist diagramed whether margin of cost is worth the
margin of gain:

MEASURES OF EFFECTIVENESS

dollars out

- min. acceptable

dollars in

Comment - bristles at the notion that you have to use scientist
and analyst to sell these things

Comment - some of us think the cleanup added to the damage; what
is the alternative best use of this money that would produce more
benefit?

Stan - that is what the equivalent resource option is

Comment - do benefits have to be in Alaska?

Stan - yes; what capabilities$ does it require to do basic cost
benefit analysis? does technical team need to have a couple of
economist? do we need them now or after we have a conceptual
plan?

Comment - probably should have had one a year and a half ago when
the RPWG began working; need someone advising which may short
circuit problens

Art - what kind of person do we need (background)?

Comment - need someone who can relate to non-economist and with
natural resource experience

Stan - is it necessary to have an economics team?

Comment - you have a pile of money and at some point will have to
make some hard allocations; at this point you will need an
economist, especially when considering benefits

Stan - cost estimation is not something that is an issue for an
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economists

Comment - need an economist to compute costs; minimum protocols
need to be established

Stan - would you need a committee to meet to hammer out proto-
cols?

Comment - ves; may get a few people together to draw up a propos-
al

Stan - does Fish and Game do cost estimation the same way?

Comment - have to make sure they are expressed in the form of
marginal costs

Stan - have to have a way to calculate basic cost

Mark - not comfortable that we have identified a way to keep the
economic analysis cost down and make it defensible; need to reach
closure on what level of economic analysis is needed

Susan - maybe if agencies have a standard method of doing cost
analysis, it might help to look at it

Comment - not aware of anything agency-specific for cost analysis
Susan - EPA does

Art - gave the classes of restorable options

Comment - what are the five most important?

Art - we selected the most defensible ones

Stan diagramed the following species for restitution:

Sea Otter

Dolly Varden/Cutthroat

Harlequin Duck

Common Murre

Stan - there are no competing alternatives for Sea Otters,
Harlequin Duck, or Common Murre; can only maintain the environ-
ment in which they live; need to look for things that benefit
multiple resources

Comment - if yvou need to do it on political grounds, you need a
political scientist; what is the nature of the form to resolve
disputes

Alex - even Trustees can’t make decisions completely in a vacuum;
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decisions must be defended
Break at 2:15

Ken - need to look at the three proposals for economic studies
this year; see how they fit into restoration program

Comments by Jeff Hartman

Comment - (overview of proposed projects) -~ developed a demon-
stration project to show how cost benefit analysis could be used;
damage assessment would probably concentrate on consumer surplus;
should be more concentration on the supply function and the
industry cost function; put together proposal for project study
#1 for commercial fisheries restoration; two economist would be
John Boyce and Matt Berman for this project; would get them
access to confidential fish files; funds are in the budget but
want advice as to whether to carry out studies

Comment - why did you decide to ignore consumer surplus?

Comment - this is not an import/export model

Art - would management differential be shown in this model?
Comment - could ask managers to provide us with that

Sandy - is it correct to consider this a desk study?

Comment - yes; data already here

Sandy - how long would it take you?

Comment - a year to get the model developed

Comment - what is the kind of precision that is going to be used
to make decisions on restoration allocation; do we contemplate
doing studies that will provide estimates like this for all the
restoration projects? is this kind of fine tuning necessary?
Stan - there are different answers to that questions; fisheries,
land acguisition and economic implication, and recreation are
three areas most likely to need economic studies beyond the

routine

Mark - how can we do something most cheaply that will be defensi-
ble? what is the level?

Art - does model deal with management actions?

Comment - it would be capable of estimating management issues

14




"CONFIDENTIAL LITIGATION
SENSITIVE ATTORNEY WORK
PRODUCT

Art - why isn‘’t it being done as part of regular management
budget?

Comment - been trying to convince Fish and Game to do this for
half a decade

John - would hate to see a decision made regarding enhancing pink
salmon without a cost benefit analysis; need the kind of data the
model will give us

Comment - take best estimates you can find; how much can you
improve estimates of archaeological studies? doesn’t know how to
spend the money

Susan - do you have to justify economically?
Comment - not required to by law
Art - is the money already allocated for fisheries

Stan - money allocated for restoration is subject to NRDA approv-
al

Alex - to avoid the appearance of an agency getting its own work
done with restoration money, work group should take a look at
this kind of question in a broader prospective and make the
decision that these should be done as pilot projects

Sandy - appropriate context is to hold next year’s program

Stan - difficulty is the projects have been on the table for six
months; should be on a faster track

Comment - could you be more precise on the nature and how cost
function will be estimated?

Comment - recommends having a conference call with John Boyce

Stan - looking for some indication that conceptually these are
worth looking further at; should hear other two proposals and
have some discussion on them

Comment - (proposal regarding Dolly Varden/Cutthroat project) -
this proposes to use some models and information that was devel-
oped for management purposes by the Dept. of Fish and Game about
cost and benefits associated with management actions and regula-
tory proposals; began in Cook Inlet on problems with King Salmon
and then the next important gquestion came up in Southeastern;
probably won’t get to PWS before restoration begins; history -
had input/output models for impact estimates and developed some
discrete choice models for benefit analysis; committed to a
voluntary experimental approach; made more sophisticated models
that have computer based models that give changes in benefits;
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going out and evaluating stocks in non-oiled areas to see if they
are up to supporting displaced resources; might take some manage-
ment action to move sport fishing from oiled areas to other
areas; values on discrete choice models tend to be very small;
have an annual survey in which usage is measured all over the
state; all of this was directed at assessing benefits

Ken - focus is on dolly varden and cutthroat?
Comment - yes, but the direction kept changing
Ken - what if we wanted to look at all recreation fishing?

Comment - they would do that; would refine models so they could
do that

Comment - economists love to make assumptions; model is incredi-
ble but is the cost worth it; what are you willing to pay for the
extra precision?

Stan - can anyone talk about Scott Goldsmith’s project?

Comment - the most accurate way to describe what Scott wants to
do is conduct a survey on household consumption data and try to
refine some impact models he is already operating; suggestion to
do economic impact assessment and relate it to fisheries in the
0il spill affected areas

Art - unfair to have someone to explain someone else’s project
Susan - how do these two fit together?

Comment - describe employment and personal income changes in sub-
regions in the state

Comment - if you decide to estimate economic impacts, then these
are the kinds of things you would want to do; only small parts of
big picture

Comment - if you decide to do these things, it is best to go with
an available mode

Ken - need to bring this to some kind of closure; could we ask
our peer reviewers to take these back and maybe get on conference
call with PI and then later get on conference call with RPWG
before making a final decision? do we want this level of analy-
sis?

Alex - seems appropriate

Susan - could we get technical reviews so we can figure out how
we want to extrapolate this to the larger picture?
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Stan - not sure we should hold them hostage to our not having
identified the other elements we need; we have money to do these
on hand :

Mark - just because we want additional information, does not mean
we want this level of detail

Peg - are you setting up an expectation?

Mark - what level of information is needed; if we don’t need it
for other studies, we don’t need it for these

Alex - is there a need to do some level of investigation?
Comment - would want to know are there other proposals out there
that could do the same thing for better or for less

Comment - felt the whole assessment process cost 8 or 10 times
what it should have; wondering about other opportunities out
there

Comment - strategy does not accomplish returning ecosystem as a
whole to pre-spill conditions; someone will have to integrate all
component parts from models; need to redefine the goal; one
definition is not consistent with how you are strategically
attacking it

Stan - no simple answer, have to use the hand dealt us; damage
assessments were charismatic species-driven; have tried to
operate on a couple of different levels; one is on a species-
specific action that can restore or enhance; we need to look at
individual species opportunities for restoration and need to look
at habitat level approach that benefits multiple species

Comment - hard to integrate without a little background context
Stan - believe there are beds of mussels that are sinks for oil
and are prey for a variety of predators; several species are
experiencing long-term decline; may be something we can do to
restore prey base

Art - the action taken was a response action; an attempt to work
on the entire ecological system

Comment - seems you are starting at the upper end; could fertil-
ize and plant

Stan - invested money in Fucus for a while
Ken - what do we want to do with the three studies?

Susan - would appreciate a technical review
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Ken - would be hard to review the third one
Comment - would encourage review with the authors
Stan - could we arrange a conference call? we could organize it;
would you be willing to chat with individuals? recognizing we
have not resolved some of the larger issues
Alex - Gardner’s services are rather expensive
Stan - what are we looking at 3 or 4 hours?
Gardner - is not worth it?

Stan - learned some things; RPWG has a lot more thinking to do

George - when calling his office, extension 1886 rings into his
office, 1885 disappears

Comment -~ Ben Chambers sends his regards; is in NOAA restoration
office in Washington on November 20th for a meeting

Meeting adjourned at 4:00.
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Restoration Planning Work Group
"Economics and Restoration Planning"

7 November 1991
Simpson Building, Anchorage

09:00 h
Agenda
Introduction
0900-0930 Status of restoration planning and meeting

objectives - Stan Senner
What _are the rules?

0930-1000 Legal guidance on economic analyses/criteria -
Alex Swiderski

1000-1015 Break

Implementing the Settlement

1015-1200 Identifying economic analyses needed to implement
the settlement - all

Specific needs and issues:

-valuing the damaged resources

-cost estimation

-cost-benefit analysis

-economic effects of restoration strategies
-consistency in methodologies

1200-1300 Lunch

What Resources are Needed?

1300-1400 Identifying the resources and expertise needed to
carry out economic analyses - Mark Brodersen

1400-1415 Break

Current Proposals for Economic Analyses

1415-1530 Discussion of the concepts in the three ADF&G
proposals - Ken Rice

1530-1630 Wrap-up and summary - Stan Senner
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SUMMARY

Title: Regional Economic Impact Assessment for
Commercial Fisheries Restoration

Lead Agency: University of Alaska - Anchorage
Institute for Social and Economic Research

Principle
Investigator: Scott Goldsmith

(The principle investigator was on vacation and could not be
reached to provide a project description. This short description
was derived from previous submissions.)

Introduction:

The overall goal of this research is to develop the economic impact
tools needed to assess the regional and inter-regional econonmic
impact of restoration projects. Specific objectives include:

— collecting data on the purchasing behavior of key commercial
fishing and sport fishing sectors.

- using this data in an economic impact framework to assess
impacts on regional employment, gross revenue, income
multipliers and state tax receipts under various assumptions
about the ability of different sectors to respond.

- collecting data on household consumption patterns, goods and
services purchased and place of purchase.

- identifying which regions, sectors and types of businesses
are most likely to be able to benefit from enhanced fishing
opportunities.

Methods:

The Department of Fish and Game has a preliminary version of an
economic impact model, developed by the Institute of Social and
Economic Research, for evaluating the effects of increments in
harvest for major statewide fisheries. This model is based on a
spreadsheet analysis of secondary data showing the percent of
harvest costs accruing to labor and other factors of production.
It projects personal income and full time equivalent employment.
This model needs further disaggregation to make it more useful for
determining the indirect impacts that may occur in the local
economy due to changes in a number of commercial species which may
result from restoration activities.

Data on firm and household purchasing behavior will be collected
via direct survey of permit holders and crew. Primary data will be
sought only if it is believed it will have a significant influence
on the output of the model and that the true data values are
different from those available from secondary sources.



Regional Economic Impact Assessment for
Fisheries Restoration
(Project 3.)

DRAFT WORKPLAN (Partial)

itl. PROJECT DESCRIPTION
lil.a. Concept

Restoration implementation projects will impact the regional economies in South
Central Alaska in several ways. The manpower and other resources directly devoted to
the projects will have a short term economic effect. The permanent changes in the stock
of seafood in the Sound resulting from the restoration projects will have a long term
economic effect. Other temporary or permanent changes in the natural or human
environments of the Sound resulting from the restoration projects will create other short
term or long term economic impacts.

The regional economic impact of these projects is popularly known as the
“muitiplier effect”. It is a measure of how an initial infusion of money into a region is
multiplied through the economy by the subsequent economic transactions which it
engenders.

For example, the construction and operation of a fish hatchery brings new money
into the community within which it is located. Workers are temporarily employed in
construction jobs. When construction is completed workers get permanent jobs operating
the hatchery and fish harvesting and processing activity may also increase. These
activities generate additional jobs within the community in two ways. First some of the
inputs to the construction and operation of the hatchery as well as the harvesting and
processing of the fish, such as fuel or gravel, are provided by local businesses which
expand operations when the hatchery enters the region. Economists call this the
“indirect" economic effect of the hatchery. Second the workers at the hatchery and
processing plants and the fishermen spend some of their wages and other income in the
community. This stimulates activity for those local businesses that provide goods and
services to households. Economists call this the "induced" economic effect of the
hatchery. The total economic impact of the hatchery on the community includes not only
the new jobs created at the hatchery itself but also the “indirect" and "induced"
employment created by the expansion of other businesses within the community.

Measuring the economic impacts associated with the restoration implementation
projects is a useful policy analysis exercise. The impacted communities and individuals
usually view increases in jobs and income from such projects as economic benefits even
if, in a classical economic benefit-cost analysis, they are not. Consequently, policy
makers need to be aware of the changes in economic activity which result from
government projects which influence the economy.
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(8) Kn;) = x +nn;, + 9T, + vy,

where, again, the intercept plus the coefficient on the r;, term will represent the opportunity cost of the most
efiscient fishexmen, and the 1) parameter will represant the mcremental cost of adding another fisherman to

the fishery. One check on the logical consistency of the model will be in examining the Jocation of the entry
and cxiting cost functions relative to cne another. The entry cost equation should lie above the exining cost

equation cverywhere.

The Equilibrium Counditions

Twa types of equilibrium may occur in the fishery. In the event that fisheruen are observed entering the
fishery (In net), the equilibrinm will be characterized by equating expected revenues with the entry cost,

@) Byl Ju i M Sie) = k)

The "redoced form™ equation corresponding to this equilibrinm is

10y = (M) + Gl + Gz + BMrg + (@0 — S ~Yip D + (@0T, + 21,
where y=f-n, and the exror tem is ¢y ;= (L)(v5;, — vs ;). It is this equation that will be estimated when

entry is observed to occur. A similar squation will exist when exiting is observed to ocexr, Whea exiting
occurs, the equilibrium is given by equaring expected reveauss with the variable oppormmity cost function,

A ECfz Vi 1Siad = c@)-
The "reduced formn™ equation camresponding to this equilibrinm is
(A2) = (WO + (Vg g + (V8 + B8R, + (WM, =S5y —Y) + @), + &,

where 8 = @, and the error texm i8 ¢; 4, = (1M)(vy ;,~ V). It is this equation that will be estimated when
exiting is observed to occue.

The model to be estimated will thes "switch” between equations (10) and (12), depeading uponr which
equitibrinm i3 in effect. The paramcters of the model ars to be estimated using maximum likelibood (MLE)
techmiques taking into account the non-linearity of the parameters.

The Disequilibriom Conditions

Thexe are four disequilibrium conditions that are also possible. One set of cases occurs at the two "comer
solutions” comresponding to uueqmlmm(an_paaplclnveaﬁwdlhoﬁshaybmsmmmnmm
‘below the opparumity cost of even the most efficieat fisherman) and 2, equal 1o the number of permit

holders (all possible eatrants have entered the fishery becanse expectad reveanes are in excess of the least
efficient fisherman’s oppartunity cost of eatering). A third cass occurs when the fishery is closad by
mmeagement officials even though expected ravenuoes cxceed the oppartunity cost of at least some fishermen.
The fourth case occurs whea it is profimble for all fishermen who are in the district to remain in the district,
but it is not profitable for additional fishermen 1o enter.
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If any of the disequilibrium conditions bolds, the exror terms ¢y ;. and e; ; , will no longer have expected
values of zero. To ignore this would violate the properties assumed 10 hold for the MLE estimator of the
parzmtess. To deal with this problemn, a two-step procedure suggested by Heckman! will be used. This
procedare will be described for the case where the fishery is closed by management agthorities even thoagh it
remains profitable to fish for some fishermen. In this case, the number of fishermen observed w be in the
fishery the day following the closing is zern. However, the equilibrium condition (11) is replaced by the
condition that

A3}  Elln P 1M1 S > o).

In terms of equation (12), we bave n;, observed to be 7ero. Given the conditions in the fishery, there exists an
", > 0 for which (12) would be satisfied with equality. Unfortunately, this value is not observed. So we
have

4 n",=0 when n';, >0, and the district is closed, and
n'y= ny when n®;, >0, and the dismrict is open.

Let an indicator variable, I*;, =1 when the district is clased, and /*;, =0 when it is open. What we want o
obtain is an estimate of the expected valoe of the errar term e, ;, conditional upon the indicator varishle being
equal t0 one. 'We¢ are not trying to explain the imdicator varigble, oaly to ase it as a conditioning device.

(15)  Elnyll*;, = 1) = (@/8) + (~18)z;, | + (=18, + @Oy + (Mg —5;0q Vi) +(618)g;,
+Eley =)

The expectation of the errar teym {(also known as the haxzard fimetion) is zero when the indicator variable
equals zero. To estimate the hazzmrd function vaine, we may set up a probit equation, where the dght hand
side is the right hand side of (12), and the dcpendeut variable is the indicator variable. The probit estimation
Procedure is known to have the property that the likelihood function is globally concave in the parameters, so
parameter estimates are econometrically consistent, In this case, the parameters may be estimated in their
rednced form, linear-in-parameters form since all they are being used for is to obtain an estimate of the
expected valoe of the emrox term given that the inequality in (13) holds. The expectation of the error teom is
derived in Maddala (p. 222). This value is substituted into (15) with an expectarion of zero when /*;, = 0, and

the dght-hand-side of (15) is used to estimate (12) using ordinary least squares.

This methodology is described in more demil in Chapeer 8 of Maddals (1983) for the present circumstances
and for cases differing from the present example. The other discquilibtinm conditions will be handled ina
similar fashion. The final estimating equation would then be 2 dommy vartable model switching becween
(10) and (12), appending the appropriate hazzard functions as an extra explanatory varisble. The coefficient
for the hazzard fimction variable tyras ont to be the varfance estimator for the model.

THE SEQUENTIAL CHOKE Mop&L

The sequential cholee model is based ¢a work on probabalistic choice used by psychologists and economists
to explain behavior under conditions that depend upon what the state of the economic system in which the
fisherman operates is and npon previous decisions by the fisherman. These models assume that the random
factors infloencing respouses at various stages are independent (Maddala, p. 51). In it's simplest fonnalation,
the model may be expressed as follows:
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The probability that an action (to enter, exit, or to remain in the area) is taken by an fishepnan in district £, on
day s,depends upon the state of the system. The state of the system is a finction of variables specific to the
ndividnal, such as where thar individual is fishing, how loag he has been there, and his owa history of
participation, as well as variables which are specific to the area, bat general o the individnals, This would
incinde things such as the gumber of fishermen in the ares in the previous period, the CPUE in that area, the
species mix, and the like, The individual would make an observable choice in each period,

The sequeatial choice model can be translated into effort supply carves by imcluding a variable on the
expected revenues (ie., a doflar variable) in the set of explanatory variables. This is the methodology used in
discrete ¢cholce contingent valuation method models used In recreation demand.? The idea is to estimara the
probability that an fishexman will enter or remain in a fishing district given the expected revenues associated
with taking this action. The supply curve for effort is then obtained by obtaining the expected number of
fishermen at each given price, where “price” is the estimate of the expected revennes in the area.

This method is much simpler to estimate than is the simnltaneous equations model nsed in the structrual
equation model. In addition, it has the benefit of using a probit equation, which is extremely robust in its
estimation properties since the underlying likelihood fanction is globally concave in the parameters of the
model

The Estimating Equation

The estimatiou equation has as its depeadent variable an indicator variable I; , where = 1 if the fisherman
choses to eater or remain in area i given the statns of that areg on day ¢, and is zero otherwise. The entry cost
function may be differcatiated from the exiting cost finction by a dummy variable 5;, ; which designates the
swatws of the fisherman in the previous day. For example, if the fisherman is in area { on day &1, then 5,
=1, and i3 zexo otherwise, The idea is that the fisherman will enter if and oaly if the cxpected reveanes
exceed the fisherman's "reservation cost”. This reservation cost, of course, is the opportmity cost of entering
the fishery. Similasly, the opportunity cost of remaiing in the fishery will act as the reservation cost in
determining whether or not a fisherman will exit the fishery. The mdividual characteristics variables are used
to describe how these reservation costs differ across individoals. The esinating equation would be of the
following form:

A6) Ly = Speg(my + 70530, + Xy +RY;) + (s NEy + Rgx®, + Rty +Tazg ) + vy

where x#;, is the measure of the expected valpe of the biomass, and is obtined by estimating (6), n;, is the
nmmber of participants in the area, y;, is a set of variabies describing the vessel characteristics, policy
varisbles (species mix, ec.) and z;, is a set of variables describing the vessel charactezistics, policy variables
(luciading the length of the scason), and v, is the vnobsarved random disturbance. The dmmmy variable s;,
swimhgsthemgruﬁonequﬁmba:kmdfmbetweu the eaty cost and the exiting cost part of the
regression.

The idea Is that the dependent variable will be equsl to 1 (the Ssherman either enters the area or remains in
the ares) when the dght-hand-side of the equation exceeds the relevan: oppartmity cost. The number of
participants variable is incleded to account for crowding extemalities. The coefficient on the expected stock
variable is interproted as the change in the probability of enterfng (or remaining in) the fishery as the expected
revennes increase. In each case, the sign of this cocfficient is expected (0 be positve. The other variables are
inciuded in the regression as shift parameers on the supply function. At the individual level, these will
include things such as historical effoxt rates and the nmmber of days in the fishery (in the case of exiting). At
the policy level, thess will incinde variables such as the species mix (and thas the average expected price) and
the length of the opening remafning (in the case of entry).
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SUMMARY AND DISCIISSION

Two models have been developed in this paper. The suuctural equations mode! explicitly specifies
opportunity cost of entering ar remaining in the fishery. The equations to be estimatad are derived explictly
from this relationship. The sequential choice model depeads upon the notion that the actions of the ageats
reveal their reservation costs. By using 2 measure of expected revenues #s the price variable, the resexrvarion
costs are obtained mmplicitly.

Each model depends very heavily upon the expected revenues estimate. In the structoral equations model, the
function is explicitly defined, however, acmal estimates of the expected revenues are not derived. This is
because these valnes are equated with the unobservable reservation costs in the derivation of the estimaring
equation. In the sequential chaoice model, this valne is explicitly estimated nsing the model mderlying
equation (6). This i3 in coatrast to the travel cost method proposed by Dr. Berman, which ases distance
mavelled as a proxy for coste. The relatfve merits of the two models will probably Lie in the ability of the
expected revennes function to accrrately predict the expected revenges faced by fishermen,

In addition, both sets of models make use of a dummy variable swikching regression econometric technique
and each model incorparates explicitly censored and truncated regression problems associazed with the
econometric distmbances. Both models will have to deal with the “corner solgtions” as well as with the
occurences where exiting ocegrs becguse the season closes.

The data requirements for each model are identical: a historcal wip ticket data set is required to obtain
estimates of timfng of runs as well as historical participation records of individuals; opening and closing dates
for the year selected as the base year (preferrably 1988 or 1990): and vessel characterisdcs data,

The policy variables that may be considered are the stock variables associated with species mix and size and
timing of the rans, as well as variahles affecting a differential use of capital such as changing the leagth of
openings and closings. Each model is capable of generating estimates of opportmity costs that are
independent of some of the area characterigtdcs. For example, characteristics which affect how srong is the
crowding extarnality can be accounted for explicitly fn the regression snalysis (the B perameter in the
prodgcdon function (1)), thus rendering the cost equation estimates independeat of these characteristics.
Other factors, such as distance from a major port can also be directly accounted for in the intercept paramters
of the entry cost function (ie., allowing x in equation (8) to differ across areas).

1Heckman, I. (1976) "The Common Strucmre of Stetistical Models of Trancation, Sample Selection and

Limited Dependent Varisbles and 2 Simple Estimator for Such Models.” Anmnals of Economic and Social

Measuremean: 5:475-92. Sce also the discussion in Chapeer 8 of G.S. Maddala (1983) Limited-Dependent and
Qualitative Variables in Econometrics, Camixidge University Press. j
ZFor a smrvey, see Kenneth E. McConnell, "The Economics of Outdeor Recreatfon”, Chapter 15, pp. §77-722,
in Handbook of Natural Resource and Energy Economics, Volume IT, edited by A.V. Kncese and JL. |
Sweeney, Elsevier Science Publishers, 198S.
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STUMMARY AND DISCUSSION

Two models have been deveioped in this paper. The structoral equations model explicitly specifies
opportnity cost of entering or remaining in the fishery. The equations to be estimated are derived explictly
from this relationship. The sequential choice model depends upon the notion that the actions of the agenis
reveal their reservation costs. By using a measare of expected revenues as the price variable, the reservaton
costs are obtained implicirly.

Each model depends very beavily upon the expectad revenges estimate. In the soructaral equations model, the
function is explicitly defined, however, actual estimates of the expected revenues are not derived. This is
because these valnes are equated with the unobservable reservation costs in the derivation of the estimating
equation. In the sequential choice model, this value is explicitly estimated using the mode! underlying
equation (6). This is in contrast to the travel cost method proposed by Dir. Bexman, which uses distance
travelled as a proxy for coste.  The relative merits of the two models will probably lis in the ability of the
cxpected revennes function to accurately predict the expected revennes faced by fishermen.

In addition, both sets of models make use of a dummy variable switching regression economertric technique
and each model incorporates explicitly censored and truncated regression problems associated with the
econometric disnirbances. Both models will have to deal with the "corner solutions” as well as with the
occurences where exiting occurs becanse the season closes.

The data requirements for each model are identical: a historical trip ticket data set is required 10 obmin
estimates of timing of runs as well as histarical pexticipation records of individuals; opening and closing dates
for the year selected as the bass year (preferrably 1988 or 1990); and vessel characteristics data.

The policy variables that may be considered are the stock varisbles associated with species mix and size and
timing of the runs, 23 well as variables affecting a differential vse of capital such as changing the length of

. opeaings and closings. Each model is capable of generating estimates of opportmity costs that are
independent of some of the area characteristics. For example, characterstics which affect how strong is the
crowding externality can be accounted for explicitly in the regression analysis (the B parameter in the
production function (1)), thas reodering the cost eqnation estimates independent of these characteristics.
Other factars, such as distance from a major port can also be directly accounted for in the intercept parumters
of the eatry cost fimetion (le., allowing X In equation (8) to differ across areas).

!Heckman, J. (1976) "The Common Structyre of Statistical Models of Trancation, Sample Selection and
Limited Dependent Variables and 2 Stmple Estimatar for Such Models.” Annals of Economic and Social
Measurement 5:475-92. See also the discnesion in Chapter 8 of G.S. Maddala (1983) Limited-Dependent and
Qualitative Variables in Econometrics, Camixidge University Press,

2For a survey, see Kenneth E. McCounell, "The Economics of Qutdoor Recreation”, Chapter 15, pp. 677-722,
in Handbook of Natiral Resowrce and Energy Economics, Volume II, edited by AV, Kneese and J1.
Sweeney, Elsevier Scieuce Publishers, 198S.
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Attached i35 & technica1>descripcicn of the model I am proposing to estimate for
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study.
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A Model of Flshing Cost and Parcicipation

The propesed model of fishing cost and participation utilizes information
about the cholce of when and where to fish, given the available alternatlves,
to estimate expected profit and cost functions for Alaska salmon fisheries.
Twe versions of the basic model are ocutlined here. The first \;Eré‘iiﬁn -- the
choi{ce model -- 1is theoretlically the most complete and utilizes the most
information about the behavior of individual fishing permit owners. Using
this method can produce more accurate estimates of net beneflts, but more
data are required, and problems may potentially arise wich estimation of the
model parameters for some fisheries. The second versfon -- the number of
trips model -- follows the same line of reasoning but summarizes some of the
information contained in the choice model. The latter model therafore
requires less data and i{s easiar to estimate, but i{s likely to produce less
accurate results,

Cholce model

let Y, represent the profit which would be carned Lf the fisher chose to
fish in area 1, Then

(1) Y, = pq - C{q,w,x) +y,

where p, represents the price vector of the individual’s catch gq,, the cost
function, C, depends on the harvest, & vector of factor prices, w, and
a vector of characteristics of the districet, x,, and uw {s a random term
representing unobserved varisbles and forecasting and optimization mistakes
of fishers, If we assume that expected catch rates are a function of the
total stock in area i, Q, that is:

u - £(Q),

then

(2) Y, = Vi(p,Q.v,x) + v,

vhers V; represents expected profics, given by
(3) Y, = pEQ) - Cl£(Q),w,x] + w.

The area referanced by the subscript 1 can represent & statistical area
or any lavel of aggregation of statistical aress. The sfze of the area used
as tha unit of analysis should be large enough so that most if not all the
harvest recorded on an individual fish ticket comes from one area, yet small
enough to cbserve different boats harvesting fish from the same opening in
different areas. TFor now, we will assume that the area represents a
districe, :

Unfortunately, Y, cannot be observed. Instead, fishers are vbserved to
choose one district in which to fish.! One can represent this choice as
follows;




H = 1 £ Y, = max(¥,,Y,,...,Y)
H - 0 otherwise,

where D represents the number of districts open for fishing (open to the
fisher) at any given time. If the error terms, v, are independent and
identically distributed with the type 1 extreme value distriburion (sas

Maddala, 1983), then
(4) Prob(H = 1|Q.v,x) = exp(V)/Zexp(V), (§ -1, ..., D)

where the expression exp(V) denotes &Y. The vector, w, of prices of
inputs typically dces not change over districts in a fishery, but they might
vary over time and across regions of the state. Elements of w amight
include fuel prices, prices of food and provisions, and the opportunity cost
of labor (wage rate in alternative occupations).

Each one of the N individuals who holds & permit and can potentially
enter this fishery may have a different expected profit funccion, V(Q,%,Xx),
from fishing a particular district, 1. One ¢ould, however, rewrits equation
(2) so that profits are a general function of charactaristics of the site and
of each individual participant as follows:

{5) Y = V(p,Q.,v,x") + rz2* + ut,

where z' {s a vector of characteristics specific to fisher n which do not
vary among the various sites but whose effect on expected profits might
differ across sites (for example, vessel characteristics). The sits
characteristics vector x* may also possibly df{ffer by individual (for
example, distance from Pona pore).

Equation (4) may now be rewritten as
(6) Prob(H' = 1) = exp(V, + r2")/Texp(V, + 72", (J =1, ..., D)

In order to estimate equation (6), one must choose a functional form for V.
With w constant across observations, a simple form might be

7 Vi = a4 S(peBIQ + dx}

This specification for V' cturns equation (§) into a standard multinomisl
logit, whose coefficients may readily be estimated with maximum likelihood
techniques (Maddala, 1983). More complex functional forms for £(Q) and
C{q,w,x) would imply different versions of equation (6) which might more
realistically model the fishery but would be somewhat more difficult co
estimate.

A second-level problem weuld be to incorporate the possibility of

choosing to participate {n other fisheries (not jusc other districts), or to
not fish at all during an opening. This would transform the model info a
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nested multinomlial logit model.  Following McFadden (1982), define the
“inclusive value® for the kth fishery, I° as

I = 105{21 exp(vk + T)uza)], (=1, ..., D0

where there are D, open districts in the kth figshery. 1If the cholce to
fish in district { 1is now conditioned on participating somewhere in the
opening, equation (6) may be rewritten as

Prob(Hy' = 1]J,' = 1) =« exp(V,* + r 2")/exp(L*)

where J,* represents the cholce of participating in the kth £fishery. 1If
there are 8§ available alternative fisheries for the nth {ndividual, the
probability of participacing in the kth fishery may be written as

(8) Prob(Jy' = 1) = exp(V," + rz' + 1)) /Zexp(V, + r2" + 1),
(Jwl, ..., 8)

Equation (8) represents ths choice problem for indi{viduals who have
permits for several fisheries which may have overlapping openings. The only
cheices which need o be modeled are for those fisherles in which individuals
have the option to participate (e.g., they own permits).’ In equation (8),
V' reprasents the profit function for the most profitable district in
fishery k. Explanatory variables included in that equation will be those
which vary among fisheries -- for example, prices of fish, wage rates,
distance from home port -- and factors such as vessel characteristics which
might make some individuals to be more likely than others to participate in
a particular fishery in wvhich they have an option -- e.g., a permit and an
opening -- to participata.

The multinoafal logit equations (6) and (8) carry the {mplied assumption
of "independence of irrelevant alternatives." This assumption means (n
essence that if & change affecting one of the alternatives does not affect
the relative probabilities of choosing the other alternatives. For exampls,
the model implies that an enhancement project which increases the stock of
fish {n district A will igcrease the probability that fishers choose to
fish {n district A and decrease the probabilities that districts B and
C are chosen. But the relative probability of choosing B over ¢ would
not change. We have no reason to believe that this assumption is invalid for
the Alasks salmon fishery. Methods are available to test and correct for

this problem (Maddala, 1983).

Estimating equation (6) for those individuals particlipating in various
openings for an individual fishery yields estimates of the expected profit
an individual would earn from fishing in each district as well as &
probability of fishing in that district, given the expacted size of the
atock, charscteristics of districes, and characteristics of the individual.
The parameters estimated from equation (6) also estimate the inclusive value,
I,'. One can then estimte equation (8) in order to estimate the probabilicies
and expected profit from participating in alternative fisheries. If all
{ndividuals holding permits for the kth fishery participate in all openings

k]



over a season, then the probabllity J.° is always equal to 1, and equation
(8) cannot be estimated. The overa i expected earnings -- cthe earnings
estimated for each alternative multir {ed by the probability of choosing thac
glternative -- estimates the prod.cers surplus of the fishery. If the
availaple stock of fish changes fu: au vpeuluy {8 & diseriee, eho cquationc
produce another estimate of the producers surplus, based in part on higher
profits for vessels already fishing in that dfstrict and in part on vessels
switching inte that district from other districts, and possibly in part on
higher participation rates in the fishery as a whole,

In addition, the estimated coefficients on distance, stock of fish, and
vessel characteristics measure the incremental profit an individual fisher
expects to earn from a marginal change in these factors. These estimates
trace out profit and cost functions for an individual participating i{n the
fishery. However, an analysls of beneflts and costs for the entire fishery
must address the effect on changing location of fishing effort and changing

participation rates,

Nuzber of landings model

The numbar of landings model assumes the same underlying decision
structure as the cholce model enumerated above. The choice modal examines
the choice of whether or not to participate in an opening, givan other
options, and the cholce of where to fish, given the declsion to participate.
Instead of looking at each choice separately, the number of trips modsl
aggregates the choices of where to fish into cbservations on the number of
landings from a district. As such, it proposes to estimats expected profit
functions in a way which is closely analogous to the way demand curves are
estimated for cutdoor recreation using the travel-cost method (see Huppert

1983).
Let N; rapresent the demand for trips to the {th site in the kth fishery

during a particular opening. Wa assume that this demand, and the number of
observed landings, is & function of the expected profit which could be earned

by fishing {n that districe, 1.e.,
ﬁt ot '(Yu. «aa |Y" [ ] 'Yu) + v&!

whera the Y,’s represent expected earnings from fishing in alternative
districts open in flshery k and vV .. xccmk rrerum-

If one assumes that the function g s linear, the equation for the
number of landings for a given fishery becomes (dopping the suscript k for

clarity):
(9) Ny = po+ m¥y+ ...t pl+ oo+ pplp + v,

For estimating equation (9), Y, 1is given by equacion (5), and V, 1is given
by equation (7). It is also possible to include expected profits from

fisheries in addition to the kth fisheries if these are able to draw at
least some fishers away from an some openings in fishery k. Reallisctically,
only a few alternatives can be included in equation (9) due to practical
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problems with constructlon of the data -eries and obvious multicollinearity
among the explanatory variables.

Variation in the number of landings will be explained by factors which
influence the profitability of fishing {n one district relative to another,
including size and value of stocks, vegsel characteristics, and
characteristics of alternative districts. Two alternative ways of
aggregating the number of landings are possible. One is to ocbserve the total
number of landings made from a district by all vessels for each opening
during the season. The other 1s to cbserve the number of landings made by
each vessel for all openings over the geason. For the first method,
variations in landings axe explained primarily by variations in the sizes of
stocks from one opening to the next. This method offers no opportunity to
identify how characteristics of vessels and permittees affect costs and
profits,

For the second method, differences in landings are explained by
variations in the average sizes of stecks in different districts over the
entire season. This latter method allows one toc examine how individual and
vessel characteristics i{nfluence revenues and costs. Some hybrid of the twe
methods could be congtructed, however, by observing the average numbar of
landings made in each opening by individuals with the same value for a
particular characteristic such as a given home port oxr vessal size. The
cholce of which method to use will depend on the patzern of stock variabilicy
for the individual fishery. If the relative sizes of stocks harvested (n
different districts varies dramatically from one opening to the next, the
first methed may yiald better results, despite its {nability to utilize fully
the information about differing characteristics of individual fishers.

Expected profits are derived from estimates of equation (9) by solving
the squation for Y, as & function of the number of trips, N,, and the
expected profits in other districts. A change in the stock of fish in
district { will elicit a change in the nuamber of landings in that district
and possibly in other districts as well. Consequently, in order to estimats
producers surplus from & change in the stock, one solves the system of
equations for Y, for the various districts as a function of the exogenous
variables: prices, total _stock, characteristics of the sites, and
characteristics of individuals. This reduced form equation rapresents the
expected profic earned by the typical boat fishing in the district, given the
values of the explanatory variables. One evaluates this reduced form
equation directly -- that i{s, estimates the change in expected profic as a
function of the change in the stock -- in order to measure the change in
producers surplus for che typical fisher. The change in expected profit
times the number of permitteas then estimates the change in net economic
benefits to the fishery.




Notes
1. If & landing Iincludes harvest from more than cne district, we assume that
the area with the largest harvest is the tsrget destination.
2. Individuals may also work as crew members on various fisheries., One

option open to all fishers i3 not to fish at all. These options will be
explicitly included in estimating equation (8).

~



Changes in employment, wages, and personal income are the variables most
commonly used to measure these regional economic impacts. In addition to these
measures state and local government fiscal variables as well as demographic variables
are sometimes included in descriptions of economic impacts.

An important component of any analysis of this type is the distribution of the
impacts, both regionally and across types of people. Some of the benefits of job or
income creation associated with a project may “leak" out of the community either because
non-residents are employed or because purchases by residents are made outside the
community. Generally smaller and less stable communities will be able to retain less of
the economic impacts generated by projects.

An accurate and defensible economic impact measure requires an accurate
economic impact model. A number of economic impact models already exist for Alaska

and for its regions but none has the structure necessary to calculate the impact of a ;

restoration project, or for more general use in the calculation of the impacts of seafood

harvesting and processing activities and policy alternatives. —

There are a number of reasons for this all of which relate to the absence of good
information on the most important relationships determining the size and composition of
the economic impact. Numerous theoretical studies of economic impact have shown that
the most important determinants of the size of the impact (the size of the economic
multiplier) are the size of the direct effect and the average "leakage" of purchasing power
outside the regional economy from subsequent spending of households and businesses.

First, although there have been a number of surveys and studies of the
composition of inputs of seafood harvesters and processors, there is still little useful
information for developing a profile of purchases for a typical fishing boat for a particular
type of catch for a particular Iocation> Accurate information on the proportions of gross
receipts which is profit to the owner, cfew share, variable cost, fixed cost, etc. is the most
important for estimating the economic impact of a change in harvest or fishing effort.

Second, there is little information on the residency of workers in fish harvesting and
fish processing jobs. This information is necessary to determine the size of the most
important element of "leakage” of purchasing power out of the regional economy and into
other regions.

Third, there is little information on the composition or variation in purchasing
patterns of different types of households and workers in small Alaskan communities. Non
residents spend less in the community than residents, but residents of smaller
communities also spend less in the community than residents of larger places. The
proportion of household income spent within the community is the other important
element which determines the "leakage" of purchasing power out of the community and
into other regions.

The models of economic impact currently available do not adequately treat these

1
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relationships. The standard input-output models (which have a number of other well
known shortcomings) used in impact analysis generally devote little attention to these
important relationships. The approach developed by ISER for the economic impact modei
of the salmon hatcheries (SALMOD) identified these important relationships, but lack of
adequate funding prevented a complete treatment of the identification of model parameter
values.

lil.b. Description (VERY INCOMPLETE)

Estimation of the economic impacts on small maritime communities of restoration
projects which change the long run supply of seafood resources and alter the physical
environment in other ways requires an economic model which describes the economic
structure of the region. This project would construct and apply such a model.

The proposed model is what is called in the regional economics literature an
"extended input-output model". Such a model uses a conventional input-output model
(essentially a matrix of coefficients describing the transactions among businesses within
the economy) as a starting point and augments it in one or more ways depending upon
the structure of the economy and the analyses to be conducted.

M

The augmentation of the model for the study of small maritime regions would
primarily be in the expansion of detail in the “final demand" part of the model. Data would
be collected to allow the differential purchasing patterns of businesses and households
to be identified and incorporated into the model. Two important areas where these
differential purchasing patterns occur are between resident and non-resident workers, and
between resident and non-resident businesses. As indicated above non-resident workers
are less likely to spend their income within the local economy and to the extent they take
their income out of the region the economic multiplier in the region is reduced. The same
is true for non-resident businesses that operate in the region for a short period of time.

Model construction and augmentation will rely first upon existing publicly available
models and data. The resuilts of other economic restoration studies may provide useful
information, particularly on the cost structure of seafood production. Past modeling
efforts and evaluations have shown however that existing models and data are incomplete
in the identification and estimation of many of the most important parameters defining the
structure of the regional economy. These parameters will be identified early in the
process of model development and a survey will be conducted to obtain the missing
pieces of information.

lil.c. Products
Three products will result from this work.
(1) A set of economic impact analyses of selected restoration projects.

(2) An comprehensive economic impact model for use in analyses of both the
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seafood industry and small maritime communities.

(3) A report on the structure of economic activity in small maritime communities in
Alaska with particular emphasis on the role of the maritime resources on their economies.

IV. SCHEDULES AND PLANNING

The model would be developed during FY 1992. Applications would be done as
the parameters of the restoration projects became available.

V1. BUDGET
$100,000.
VIli. PERSONNEL QUALIFICATIONS

Qliver Scott Goldsmith, Professor of Economics at the Institute of Social and
Economic Research, University of Alaska Anchorage, will be the Principal Investigator.
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MEMORANDUM STATE OF ALASKA

TO: Peg Kehrer DATE: October 22, 1991
Graduate Intern
0SIAR Division FILE NO: VI.500.075.100

TELEPHONE NO: 267-2369

THRU: SUBJECT: Economic Study Work Plan

FROM: Mike Mills' ‘Chief

Research and Technical Services
Division of Sport Fish
Department of Fish and Game

Enclosed is a revised detailed work plan for the fiscal year 92 portion of the
Recreational Fishing Economic Impacts and Benefits study. It is the first phase
of what must be a multi-year project since the principal restoration science
project it will wvalue, Study 7, Restoration of Dolly Varden and Cutthroat Trout
Populations in Prince William Sound, is a multi-year project from which
management strategies will develop in later years.

The enclosed work plan schedule is optimistic. Delays caused by the economic
study proposal review procedurés may jeopardize completion during fiscal year 92
of all aspects of the Recreational Fishing Economic Impacts and Benefits study.
It may prove necessary to encumber funds for use in fiscal year 93 to complete
model refinement and baseline estimation.

Enclosures



RECREATIONAL FISHING ECONOMIC IMPACTS AND BENEFITS

ID Number:

Project Leader: Mike Mills

Lead Agency: Alaska Department of Fish and Game, Division of Sport Fish
Proposal Cost: $81,200

Project Dates: 15 November 1991 through 30 June 1992

Location: Anchorage, Alaska



INTRODUCTION

During fiscal year 1992, the Alaska Department of Fish and Game, Division of
Sport Fish, Research and Technical Services, will conduct a study Co develop
computer models from existing software for use in estimating the economic impacts
and benefits of restoration projects affecting recreational fishing in the area
impacted by the Exxon Valdez oil spill.

PROJECT DESCRIPTION

The information derived from this study would be used to estimate the economic
impacts and benefits associated with restoration projects affecting sport
fishing, in particular, study 7, Restoration of Dolly Varden and Cutthroat Trout
Populations in Prince William Sound:. 1In this first phase of a multi-year
study, economic impact and benefit models will be developed, data collected, and
baseline information produced. In future years, as management strategies are
implemented to promote fishing opportunities for Dolly Varden and cutthroat trout
at non-oiled sites in Prince William Sound, the models will be used to estimate
the employment impacts in oil spill affected areas of Alaska, the distribution
of revenues between geographic areas, and net benefits to anglers.

Existing software would be modified and updated. The Southcentral Alaska sport
fishing economic study? developed a series of separate programs, models, and
spreadsheets to estimate impacts and benefits of sport fishing. Input-output
methodology was used to estimate total economic impacts associated with
Southcentral Alaska sport fishing in terms of sales, employment, and income. The
demand for sport fishing by Alaska residents was analyzed using a nested
generalized logit model. Hanemann® shows how estimates of net willingness to
pay (the dollar amount over and above actual expenditures) for sport fishing
opportunities can be derived from fitted logit models. Nonresident angler demand
for Southcentral Alaska sport fishing opportunities was modeled using the travel
cost method and a contingent wvaluation survey. The Southeast Alaska sport
fishing economic study® carried model development a step further by producing
an integrated modeling system to simultaneously measure impacts and benefits.

Using the Southcentral components supplemented by available data and new data
from a small mail survey concentrated on the oil spill impact area missed in the
previous Southcentral survey, a system similar to the Southeast system will be
developed for the oil spill impact area and will be used to analyze sport fishing
restoration projects.

Study 7 will identify non-oiled streams with Dolly Varden and cutthroat trout and estimats stock sizes.
This information will enable fisheries managers to redirect sport fishing effort to non-oiled streams, thereby
enabling fish stocks in oiled streams to recover.

iJones and Stokes Associates, Inc. 1987. Southcentral Alaska Sport Fishing Economic Study. Sacramento,
CA. Prepared for the Alaska Department of Fish and Game, Sport Fish Division, Anchorage, AK.

‘Hanemarm, W.M. 1985. Applied welfare analysis with discrete choice models. Working Paper. University
of California, Department of Agricultural and Resource Economics, Berkeley, CA,

*Jones and Stokes Associates, Inc. In prep. Southeast Alaska Sport Fishing Economic Study. Sacramento,
CA. Prepared for the Alaska Department of Fish and Game, Anchorage, AK.



The sampling frame for the mail survey will be the respondents to the division's
annual sport fish harvest survey who indicate that they sport fished in the oil
spill impact area. The economic mail survey will concentrate on respondents who
live in the o0il spill impact area communities of Prince William Sound and Kodiak
Island, but will also contact anglers who reside in other locations. The survey
data will reveal individual angler choices concerning use of specific fisheries.
By observing such choices, it should be possible to use estimated demand
equations in conjunction with theoretical models to generate baseline willingness
to pay measures. As fisheries management strategies are implemented in the
future that affect the 0il spill impact area, angler choices can be observed, and
net benefits and impacts can be estimated.

The project will be based in Anchorage. The need for technical assistance with
model development and survey design will be met through contractual agreement(s).
Survey typesetting, graphic art work, and printing will also be contracted.
Implementation of the survey, programming, and data processing will be performed
by the lead agency personnel. '

SCHEDULE AND PILANNING

Assuming a project implementation date of November 15, 1991, model development
and baseline estimates will be completed during fiscal year 92.

This project will use new and historic data collected by the division's annual
sport harvest survey. Data collection for the 1991 sport fishing season will
occur during the October 1991 through March 1992 period.

A supplemental survey will concentrate on anglers who reside in the spill impact
area. A small sample of respondents to the annual sport fish harvest survey will
be contacted to gather information needed to run the computer models. Survey
design and printing will be completed by December 1991. Data collection will be
completed by March 1992. Data will be entered, edited, and synthesized by April
1992.

A contract will be established for development of the modeling system from
existing components by February 1992. Computer model development will be
completed by May 1992. Model refinement and estimation of baseline impacts and
benefits should be completed by June 1992.

Project Schedule
Complete supplemental survey design and printing: December 1991

Establish modeling system contract: February 1992

Complete supplemental survey data collection: March 1992
Complete supplemental survey data synthesis: April 1992

Complete modeling system development: May 1992
Complete baseline estimation: June 1992

Project personnel
Mike Mills, Chief of Research and Technical Services. Responsible for project

management, contract administration, and reporting.



Allen Howe, Fishery Biologist. Responsible for coordination of survey design,
typesetting, graphic art work, and implementation.

Wolfgang Kurtz, Analyst Programmer. Responsible for development of software to
enter, edit, and process survey data.

Katheryn Kush, Data Processing Clerk. Responsible for survey receipt and data
entry.

Alaska Specialized Education and Training Services (ASETS). Responsible for
survey instrument typesetting, printing, and mailing.

Contractor (to be determined). Responsible for model development and survey
instrument design.



FY 92 BUDGET REQUEST

Project: Recreational Fishing Economic Impacts and Benefits Project Leader: Mike Mills
Project No.: Location: Anchorage Phone: 267-2369
LINE AMOUNT
|ITEM |7/1/91-2/28/92} 3/1/92-6/30/92 |7/1/91-6/30/92
71000 15.4 22.7 38.1
72000 0.0 0.0 0.0
73000 27.1 16.0 43.1
74000 0.0 0.0 0.0
75000 0.0 0.0 0.0
TOTAL 42.5 38.7 81.2
COMMENTS :

The above breakdown assumes a project implementation date of November 15, 1991.
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FY 92 BUDGET REQUEST

71000 PERSONAL SERVICES

PCN/NP/NEW | RANGE/STEP CLASSIFICATION NO. MONTHS LOCATION INCUMBENT SUPERVISOR
4052 22K Fisheries Scientist 1.0 Anchorage Mills Netsch
4119 18F Fishery Biologist 1.0 Anchorage Howe Mills
4267 17A Analyst Programmer 5.0 Anchorage Rurtz Fidler
4268 9B Data Processing Clerk 1.0 Anchorage Kush Fidler

72000 TRAVEL AMOUNT

0.0

73000 CONTRACTUAL DESCRIPTION AMOUNT

PROFESSTIONAL SERVICES ECONOMIC MODEL DEVELOPMENT AND TESTING 30.0

PROFESSIONAL SERVICES SURVEY INSTRUMENT DESIGN 5.0

NONPROFESSIONAL SERVCS. SURVEY TYPESETTING, LAYOUT 2.6

NONPROFESSIONAL SERVCS, SURVEY PRINTING AND MATLING PREPARATION 1.5

POSTAGE SURVEY MAILING AND RETURN POSTAGE 4.0

74000 SUPPLIES DESCRIPTION AMOUNT
0.0

75000 EQUIPMENT DESCRIPTION AMOUNT
0.0
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FY 92 BUDGET REQUEST

71000 PERSONAL SERVICES --- FOR 7/1/91-2/28/92

PCN/NP/NEW | RANGE/STEP CLASSIFICATION NO. MONTHS LOCATION INCUMBENT SUPERVISOR
4052 22K Fisheries Scientist 0.5 Anchorage Mills Netsch
4119 18F Fishery Biologist 0.5 Anchorage | Howe Mills
4267 17A Analyst Programmer 2.0 Anchorage Kurtz Fidler
4268 98 Data Processing Clerk 0.0 Anchorage Kush Fidler
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PERSONNEL QUALIFICATIONS

Project leader
Mike Mills is Chief of Research and Technical Services for the Sport Fish

Division of the Alaska Department of Fish and Game. He has been employed by the
department since 1974. He holds a B.A. from the University of Colorado and a
M.S. from the University of Washington. He directed the first studies on
economics of sport fishing in Alaska; has consulted on, designed, and analyzed
data from economic studies; has made presentations on economics to economists and
natural resource professionals, the legislature, and the public; has served on
economics committees; and was involwved in plamning of economic damage assessmént
studies for the Exxon Valdez oil spill.

Other Project Personnel
Allen Howe, Fishery Biologist III, Alaska Department of Fish and Game, Sport Fish
Division, Research and Technical Services.

Wolfgang Kurtz, Analyst Programmer I1I, Alaska Department of Fish and Game, Sport
Fish Division, Research and Technical Services.

Katheryn Kush, Data Processing Clerk II, Alaska Department of Fish and Game,
Sport Fish Division, Research and Technical Services.
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MEMORANDUM STATE OF ALASKA
Department of Fish and Game

Jerome Montague

Director

Oil Spill Impact Assessment
and Restoration Division

September 23, 1991

Juneau
465-4160
Restoration Economic
Study#1

Jeff Hartman %

Economist

Division of D

Department of Fish and Game

Thank you for the opportunity to submit a detailed work plan for Economic Study #1 (ES #1). This
plan was requested by Peg Kehrer in her memo of July 25, 1991. The name of ES #1 is Cost-Benefit
Analysis of Salmon Restoration Projects. '

In this study plan, Dr. Berman, Dr. Boyce, and I have addressed additional coordinating issues
between other ADF&G divisions. We have also adjusted the cost of the study to reflect Mike Dean’s
suggestion that the full cost of the project should be reflected in the budget. I had previously intended
to donate my time at no cost to OSIAR. I am including one month of salary, and travel funds for one
project coordinating trip, for Boyce and Berman in this proposal, as well as some funding for data
manipulation for the Division of Commercial Fisheries.

Stan Senner raised some very good questions about how ES #1 would measure "the economic impacts
of modifying our management practices and harvest levels to protect wild stocks in oiled streams."

Also: "How might such actions as time and area closures to protect wild stocks affect the hatchery
based-fishery? Do either of the salmon projects as proposed address this question.”

The answer to these questions are: yes... the work outlined in ES #1 is the only way that Dr. Boyce,
Berman, and I know of to empirically estimate the relationship between the costs and benefits' of area

' Stan used the term "economic impacts” in his question. I think that he is referring

to benefits and costs that as they are defined in welfare economics. The term "impacts” in
economics generally refers to employment and income data produced by economic impact
models, such as an input-output model.
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time openings and closings in the salmon fishery. In fact, historical area/time openings and closings
for salmon (available by district in area management reports) are key pieces of data in ES #1. The
cost model is structured to explain how altered openings and closings would change short run fishing
patterns and in turn, how the costs of the fishing fleet would increase or decrease, in the short run
and long run. Additionally, the demand model would be used to compute the change in revenue to
the fishing fleet of reduced catches from the hatchery stock and possibly future increased catches from
the wild stocks. Of course the biologists would have to provide information on population feedbacks
from the short run reduction in exploitation of wild stocks, long run changes in population size of wild
stocks, change in the harvests of enhanced stocks, and changes in the cost of evaluation, management
and monitoring.

Boyce, Berman and I would be happy to provide a detailed discussion of how the modeling and
simulations would allow for this restoration option to be evaluated. A discussion in a meeting setting
with the three principal investigators of ES #1, and staff from OSIAR and RPWG would be the most
efficient way to present a primer on how this modeling would be applied to restoration policy
questions. I would also be happy to attend a meeting with you, Mike and Stan to explain how this
study would work and discuss how economics can be integrated with the restoration studies to evaluate
costs in relation to the benefits.

Stan has also indicated that the RPWG has other economic needs and listed that some of those needs
included "nuts and bolts things like costs estimation, not sophisticated models." I would like to point
out, however, that the sport fish economic modeling project proposed will be using the discrete choice
models from the South Central study, which is one of the most sophisticated non-market models that
exists in resource economics today. A CRAY super-computer was required to calibrate the models.
I think that the sportfish project should be carried out, and would produce some useful analysis that
would be as helpful to fishery managers as ES #1. My point is that sophisticated models are
sometimes required to make precise and reliable economic projections that can withstand scrutiny.

As you can see from the attachments, (appendix 1 and 2) that detail the equations and methods for
this ES #1, John Boyce, Matt Berman and I have already invested & great deal of effort in satisfying
the information requests for this proposed study. The coordination of the project and finalizing the
RSA’s will require a face to face meeting with Boyce, Berman, Schelle (of CFEC) and me in Juneau.
Some, travel funding assistance with this step would be helpful. Approximately $ 1,400.00 should
be sufficient for the first meeting which I would like to schedule within a week.

Matt Berman pointed out to me that the Reimbursable Services Agreement is the legally binding
document that is conventionally used for ISER and UAF studies on economics. It would be better
for the University, if The Detailed Work Plan was an attachment to an RSA, which would eventually
be signed by the Chancellor of each campus.

I believe that ES #1 will assist in evaluating costs and benefits of immediate salmon restoration studies
and implementation projects identified in the second Federal Register notice. This study will also
assist in identifying costs and benefits of salmon restoration that the RPWG may wish to carry out in
the future. Finally, ES #1 will provide valuable insights on commercial fishing costs that the Alaska
State Board of Fish, and the State Legislature would find useful in unraveling the current crisis that
salmon fisheries are in now. Finally, ES #1 does not duplicate or overlap with any economic studies



related to the AG offices Litigation on the EVOS.

If you have comments or questions please contact me.

cc:

Jeff Koenings
Robert Burkett
Johnny Holland
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TITLE: Cost-Benefit Analysis of Salmon Restoration Projects.

Project 1.D. Number:
Name of Project Leader(s):

Matt Berman P.h. D., John Boyce P.h. D., Jeff Hartman
Lead Agencies:
Alaska Department of Fish and Game, F.R.E.D. Division
University of Alaska, Fairbanks, School of Management
University of Alaska, Institute of Social and Economic Research, Anchorage

Cooperating Agencies:

Alaska Department of Fish and Game, Division of Comm. Fish.
Commercial fishery Entry Commission

Cost of Proposal (for Each agency):

Alaska Department of Fish and Game: $10,650 (project management, data preparation, RSA
development, and study product review).

University of Alaska, Fairbanks: $20,000 (model development, testing, simulations, reporting)
University of Alaska, ISER: $20,000 (model development, testing, simulations, reporting)
Commercial Fishery Entry Commission $3,000 (acquisition of fish ticket file data and reports)
University of Alaska, Fairbanks and/or ISER, $15,000 (combining of demand and cost model
into computer software, simulation of 15 or more restoration cases, reporting of results in
formal report).

Total $68,650

Dates of Project Implementation:
To begin on October 1, 1991 and to be completed on June 30, 1992.

Location of Project Implementation:
Analysis will be carried out at Anchorage, Fairbanks, and Juneau AK.

Signature of Financial officer(s):
To be completed in RSA process.

Note: The legally binding document with UAF and UAA will be a Reimbursable Services Agreement.



II. _ INTRODUCTION

The purpose of Economic Study #1 (ES #1) Cost-Benefit Analysis of Saimon Restoration Projects.
is to assist in the restoration of the economic benefits provided by the salmon resources affected in
the EVOS, and to increase the value of those resources to the fishing industry and to society of the
investments in restoration. More specifically, ES #1 is designed to evaluate "the relationship of the
expected costs of the proposed actions to the expected benefits" of salmon restoration, in a manner
that is consistent with the guidelines of welfare economics and economic criteria in NRDA.

The primary product of the study would be development of computer software in SAS, and the
simulation of net benefits for specific salmon restoration projects identified by the Restoration
Planning Work Group (RPWG). The software, and all associated reports and data would, be the
property of OSIAR. Simulation results displaying the benefits and costs of specific restoration
projects would be made by June 30, 1991. The data manipulation, econometric modeling, software
development, model simulations, and report writing would occur through a cooperative effort between
the University of Alaska, Anchorage, and the University of Alaska, Fairbanks, the Alaska Department
of Fish and Game, and the Commercial Fishery Entry Commission.

1II. DESCRIPTION OF PROJECT

Evidence of injury and damage to salmon has been revealed through the NRDA (damage assessment)
studies under the Clean Water Act. While the most telling evidence is for pink salmon and chum
salmon in Prince William Sound, other studies are expected to reveal population level damages for
other species in regions where hydrocarbons have been observed, or where fisheries were subject to
emergency closure as a result of the spill. Fishery managers and restoration planners are proposing
several studies and implementation projects for the restoration commercial salmon fisheries as
identified in the Federal Register Notice #2.

These restoration projects include:

Restoration Implementation Study #3 Salmonid Stocks and Habitat Restoration (Principal Investigator,
Mark Willette), Restoration Study #4 Protection of Strategic Fish and Wildlife Habitats and Recreation
S1tes (with respect to the impacts on the value of the commercial salmon fishery), #8 Coded-Wire

- Tagging of Pink Salmon, Restoration Study #9 Prince William Sound Pink Salmon Escapement
Enumeration.

Restoration economics study #1 is designed to provide software for estimation of net benefits
specifically of Implementation Study #3 and #4, and probably Restoration Studies #8 and #9.

This study is also designed to estimate the benefits and costs of other restoration actions that may be
proposed in the future, including but not restricted to, changes in area/time openings and closings of
some fisheries, adjustments gear restraints, investments in coded wire tagging, scale pattern analysis,
enforcement, escapement monitoring, or any other management investment that can be related to an
increment in short run or long run abundance in salmon fishing districts. Additionally, ES #1 would
allow for the estimation of commercial fishing benefits and costs of protecting selected critical salmon
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habitat through changes in land status or land acquisition, rehabilitating affected salmon stocks through
application of intensive or extensive wild stock rehabiltiation techniques, or relying on natural
recovery.

The objective of this study will be to develop all necessary economic software for a cost-benefit
analysis of Restoration studies that alter (1) abundance of salmon in districts, by species and time, (2)
changes in area/time openings and closings, and (3) some types of gear restraints, and fleet
rationalization. ES #1 will also be designed to carry out an immediate evaluation of Implementation
Restoration study 3. The analysis in ES #1 will include the formulation and testing of a model that
will project short run and long run fishing costs, development of software from reduced form
equations to use in CBA simulations of restoration project outcomes, and combining of the cost
functions with other existing salmon demand models to estimate the Net Benefits of a sample of
selected restoration projects for the purpose of estimating the Net Present Value of the alternatives.

Classical cost-benefit analysis (CBA) will be applied to evaluate the net economic benefits and
tradeoffs between these proposed restoration activities. Estimates of the net economic benefits (as
measured by the producer surplus) for proposed salmon restoration will depend on how the changes
in salmon stock size, management actions and market prices will affect fishing behavior and marginal
costs of producers and government.

This cost/benefit analysis for will consist of five components: (1) Restoration project production
function and production assumptions (provided by biologists) (2) population-growth model for the
restoration of the wild stock that is linked to fishing exploitation (provided by biologists), (3) a
demand model, (4) a fishing-cost model, and (5) a software package that combines components 2 and
3 in a CBA system that is capable of estimating the net present value of various projects. A key
component of this study is the development of a model for determining the marginal costs of catching
the restored salmon population. Fishing costs are the largest single social cost in most of the world’s
regulated fisheries. Long run fishing costs in Alaska’s salmon fishery probably dwarf the social costs
of managing fisheries, yet fishing costs are the least understood component of producer costs affecting
the value of Alaska’s salmon fisheries.

To conduct a cost-benefit analysis fishing costs, must be determined in the short run and the long run.
In the short run, a restoration action may encourage salmon fishermen to direct more fishing effort
(a function of gear, boat size, horse power, crew size, etc.) into a specific statistical area and away
. from another statistical area (or alternative fishing opportunity). With the existing restraints on
salmon fishing in place, these short-run increases in marginal costs may be smaller than potential
short-run rents from the project. In the long run, fishermen can be expected to increase fishing effort
even if new vessels are not allowed to enter the fishery. Currently, economists can only provide
informed guesses of the magnitude of short run and long run fishing costs in Alaska’s salmon fishery.
These issues can only be emperically answered by examining the vessel-level data that are contained
in fish ticket and license operators’ files.
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Methods:
-Restoration Production Assumptions and population level effects.

Dr. Mark Willette will project the operating and construction costs of candidate restoration
alternatives identified in Restoration Implementation study project #3. He will also develop
projections of the change in the catch by district and month between the starting year of the
alternative and for 30 years into the future. The projections for each candidate restoration
alternative will be forwarded to James Brady of the Division of Commercial Fisheries, who
will compute any increases or decreases in the costs of managing fisheries that might result
from the project. In the absence of a formal management cost estimate from the Division of
Commercial Fisheries, it will be assumed that the average costs of management in a region
will be equal to the marginal cost for this enhancement project’.

Other restoration studies, or projects will need to generate similar projections of catch and
public costs to evaluate the associated social costs and benefits.

-Demand Model for Salmon Fisheries

The demand model created by Dr. John Boyce, called: A Comparison of Demand Models for
Alaska Salmon will be used for projecting prices and price responsiveness for all projects. An
unrelated economic study currently funded by the Alaska State Legislature may provide an
improved set of demand models to use for Alaska salmon. The University contractors will
agree upon a set of the best demand models that are available at the time to apply to each
fishing region and species.

-Cost Model for Salmon Fisheries

Economic theory suggests that fishermen’s behavior will be driven by their desire to earn
economic profits. This means that fishermen will participate in fisheries that they perceive as
being the best alternative available to them. The cost to them of remaining in that fishery will
depend upon what it costs them to fish, relative to their earnings in that fishery, and what they
are giving up by not fishing in some other area. These costs can be inferred from entry/exit
decisions (such as switching from one fishery to another). Fishing entry/exit decisions, and
thus fishing costs will also be affected by the abundance of fish in a fishery. A restoration
project may alter these decisions and costs, and in turn, the fishing costs of restoration projects
can be explained through entry\exit behavior. Finally, a profitability model of various fisheries
can be combined with a fishing cost model derived from entry\exit information to determine
the net benefits of restoration activities. A more detailed description of the equations for both
approaches are attached in Appendix 1 and 2.

> Average management costs are the mean annual ADF&G regional management budget
Jor salmon divided by the mean annual Ibs. of salmon harvested in the region.



-Data available for fishing cost model:

The purpose of this cost modeling component is to calculate the marginal cost of fishing, using
inferential techniques from data in the Commercial Fishery Entry Commission fish ticket files
and vessel license operators’ files. Fish ticket files provide harvest information by statistical
area and species for each operator. The license file reveals how many fisheries the operator
participates in and includes detailed information of vessel characteristics. It may be necessary
to access data from several fisheries in order to develop a structural model form that predicts
fishing behavior. These data bases are confidential and modeling exercises, as well as
published simulations, must be designed around these constraints.

-Fishing Cost Model form and testing:

Two methods have been used to estimate the critical values of expected revenues necessary for
fishermen to remain in the fishery or to enter a fishery. The first of these was used by Boyce
(1990). It involves constructing the theoretical supply curves for the industry and using the
equilibrium conditions that the number of fishermen that enter an area or switch into an area
will be such that no single fisherman can profit by changing the decision, given the way in
which the rest of the fishermen have acted. This method aggregates across fishermen and
deals with the problem of heterogeneous fishermen only looking at the shape of the supply
curve. The main advantage of this method is that it allows for a simple formulation of the
expectations of revenues held by fishermen. The expected revenues are postulated to be a
function of the number of fishermen and the size of the biomass. A different equation is
specified for the biomass where it grows as the run of salmon reaches its peak and then
declines afterwards. Thus, escapement data is also necessary for this analysis.

The second method utilizes specific data from each vessel and estimates the probability that
a discrete action will occur (stay in the fishery, exit the fishery, or switch to an alternative
location) based on what is known about the fisherman’s opportunity set. This technique,
which is borrowed from the recreational demand liferature, has the advantage of not hiding any
information in the aggregation process. That is, variations in fishermen based on historical
patterns, capital characteristics, and the available set of permits can be used to estimate the
actions of the individual fishermen. The disadvantages are that this method requires analyzing
much larger data sets and that it also requires that the cost functions then be constructed by
aggregating based on the probabilities of each decision by each agent.

The determination of which method to use is a decision that has to be made by the researchers after
a preliminary analysis of the data is constructed.

This project will have 9 major steps:
1. Identifying relevant fisheries based on the regions and districts of probable restoration
projects.
2. Obtaining the relevant fish ticket and vessel license file data from CFEC
3. Summarizing portions of the fish ticket file and license/vessel file in the form of reports
that are usable and consistent with confidentiality regulations;
4. Merging the vessel and fish ticket files.



5.Formulation of the structural model and testing;

6.Development of software from reduced form equations to use in CBA simulations of
restoration project outcomes;

7. Combining software of demand model and cost models in SAS so that NPV of projects can
be projected.

8. Application of CBA using the demand models and cost models to estimate the Net Benefits
of a sample of selected restoration projects, for the purpose of estimating the Net Present
Value of the alternatives.

9. Documentation of models in a report, and instructions for using software.

IV. SCHEDULES AND PLANNING

As soon as funding is made available, John Boyce, Matt Berman, Jeff Hartman, and Kurt Schelle will
meet in Juneau to determine our combined data needs and what CFEC’s role will be. This schedule
would have to be altered if additional review steps were imposed.

Major activities and target dates (assuming the project begins in October 15, 1991, would be:

Scoping meeting to coordinate CFEC data collection and manipulation: Sept 27.

RSA Written, reviewed and signed by both University Campuses: October 15, 1991.

Obtain data from fish ticket and vessel license files and match by SSN: Nov 15.

Compile data on seasoning openings and area closures: November 30.

Form specific data sets for estimation: December 31.

Estimate cost function with various approaches as described: April 30.

Select the cost model methods that work best for a given fishery, and appropriate demand model
from available studies: May 15th.

8. Mark Willette to provide projections of project costs from data gathered on Implementation
Restoration Study #3: May 1, 1991.

9. Mark Willette to provide projections of additional management costs that would result from the
proposed projects, after review by Division of Commercial Fisheries, May 15, 1991.

10. Combine model software on salmon Demand (Boyce 1990) or (next best substitute) with cost.
model, in SAS simulation framework capable of estimating a NPV for relevant time horizon: May
30th.

11. Run simulations on candidate restoration projects. June 15th.

- 12. Write report (one section from John Boyce, one section from Matt Berman, and one from Jeff
Hartman: June 30.

Nows W

V. NEPA/PERMIT STATUS
Not Applicable

V1. BUDGET

Alaska Department of Fish and Game: $10,650 (project management, data preparation, RSA
development, contract development, and study product review).



Includes $6,250 for one month salary for Economist II FRED Division, $3,000 for 3
weeks AP I, C (programmer) in the Division of Commercial Fisheries, $1,400 for 1
project coordination meeting with Boyce and Berman.

University of Alaska, Fairbanks: $20,000 (model development, testing, simulations, reporting)
University of Alaska, ISER: $20,000 (model development, testing, simulations, reporting)

Commercial Fishery Entry Commission $3,000 (acquisition of fish ticket file data and reports)

University of Alaska, Fairbanks and FRED Division and/or ISER and FRED Division,
$15,000 (combining of demand and cost model into computer software, simulation of up to
15 restoration cases, reporting of results in formal report).

Includes $5,000 for creating simulation software by University of Alaska Fairbanks, or
University of Anchorage, ISER through RSA. Also up to $10,000 for immediate simulation
of up to 15 projects (assumed to be approximately $650 each) and reporting results of
simulations in a report. Number of simulations and the simulation costs may be less than this,
depending on how many need to be completed in FY 92.

Total $68,650
VII. MONITORING PROGRAM

Not Applicable

VIII. PERSONNEL QUALIFICATIONS

13 pages of detailed resumes are available for:

Matthew D. Berman

Associate Professor of Economics, Institute of Social and Economic Research
School of Business and Public Affairs

- University of Alaska Anchorage

3211 Providence Drive

Anchorage Alaska 99508

John R. Boyce

Associate Professor of Economics, Department of Economics
School of Management

University of Alaska

Fairbanks, Alaska 997750-1070

Jeff Hartman
Economist
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Two METHODS OF ESTIMATION OF EFFORT SUPPLY IN A COMMERCIAL SALMON FISHERY

John Boyce
Univexrsity of Alagks Fairbanks
Introduction

Cost-benefit analysis for issnes relating to altering species mixes, affecting dming of runs, changing the
leagth of season opeunings, or reducing the variance in nm sizes across years all bave in common a need for
knowing the costs incumred by fishermen. For example, if species mixes are altered, say by an increase in the
numbers of low valoed harcheries mised species relative the numbers of higher valued wild stocks ina
particular area, this affects the retmras to fishermen In that area. If the retmrns were to decrease as a result of
the increase in the ratio of batchery raised fish, it is Hkely that some fishermen will no longer find it profitable
10 continue fishing in that area. Thus the question becomes how many fishermen will alter their behavior due
to the change? To answer this question, one needs to have an estimate of the opportunity costs of fishermen.
All fishermen do not have the same costs of fighing. Scme will be very seasitive to changes in the returas 1o a
particular area, others will not. This sensirivity to changes is a reflection of the implicit opportunity costs of
the individual fishermen.

This paper develops two models which gtilize existing dara from fish ticket, emergeacy order opennings and
closings, and the vessel characteristics files thar are designed to estimate effart supply curves. Each model
makes gse of observed data on participation in fisheries within a particular season. The first model is a
"structural equations” model that makes uss of the economic equilibrinm conditions that describe
pardcipation or effort supply decisions. This model assumes that fishermen coatinne to enter 2 fishery as long
as the expected reveaues exceed the costs of doing so, and that fishermeg exit a fishery when they are no
longer abls to cover their costs. It utilizes 2 simultaneons equations method equating the expected revennes
with the costs of participating for the last fisherman participating. This model aggregates over individnal
fishermen, making the assmmption that the first © enter are those with the lowest opportunity costs, and that
the first to exit are those with the highest opportunity costs.

The second model is an individual “sequential choice™ model. It assumes that the decisions made individnals
are bascd on some characteristics observable w0 the econmetrician, and gpon some that are not observable.
The decisions are assumex to be driven by the same criteria, whether expected revenoes exceed the
opportunity costs of the decision maker, 2% in the structnral equations model. Bowever, the data is not
aggregated over individuals, bat rather looks at the actions of each individnal. Following the nature of the
sequeatial polychotomoas choice models, the actions of the dividnal are assamed 10 be stochastic eveats for
which the econometician is aempting to predict the probability of an action (such as entering a fishery,
remaining in a fishexy, or exiting from one) given characteristics about the individual and the fishery.

The structiral equations modal has the advantage of explictly specifying cast and expected revenne fnctions
and then using equilibcimn conditons to obtain estimating equations. However, this model has the
disadvantage of hiding some of the vadatfon in the data by the aggregation process, and of estimating 2
solntion to a simuitaseons set of equations, which is often not very robust. The sequential choice model
makes use of all of the data (rather than some summary statisitics describing the data), bat does not have an
explicit estimarfon of & set of parameters which describe the opportunity costs of fishermen.

Each model requires access to the exact same data set both require historical catch and effort data from the
wip tickets file, and both require vessel characteristics data as well as knowledge of opening and closing dates
in different areqs. The stroctural equasions model is g prioni preferred as a model becanse it explicitly obtains
parameter estimates of oppartumnity cost functions. However, the sequential choice model, which will give
less explicit resnits, is much mare likely to prodice an estimate of opparmnity costs than is the sguctmal
equations model. As the data requirements for each model is the same, and as each mode] will require
constuuction of the same sets of expectations variables, each model will be estimated. Selecton of a final
model will depend upon the ability of each model 1 predict participation rates in the fishery.
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THE STRUCTURAL EQUATIONS MODEL

This is 2 very brief snmmary of the stroctural equation model for entry and éxiting in 2 fishery. Iris based
upon the anthor's 1990 PhD, dissertation, with modifications for the data availability with respect to Alaskan
fisheries.

The model consists of four basic equations: 1) a prodnction function equation, 2) an equation of motion for
the biomass, 3) and exiting cost equation, and 4) and entry cost equation. In addition, there are several
expectations equations plus a set of equilibrinm identities. These equations are developed below.

The main assumptions of the mode] are as follows. 1) there exists a8 crowding externality so that as the
number of fishermen in a distict increases, all else held constant, the CPUE declines; 2) fishermen are
homogeneous in their productive capabilities, bur differ in terms of the perceived opportonity costs of fishing:
3) fishermen will exit an area if expected revennes are less than the opparnmity costs of remaining in the
fishery; and 4) fishermen will enter an area as long as it is perceived that expected revennes will exceed the
costs of entering and participating in the fishery.

The Production Fonction

The production function equation assumes that the catch in districe { on day ¢ is linear in the biomass ; , and
quadratic in the onmber of fishermen ou the grounds, #; . The equation is:

Ny = (ax,+fain i+ a,

where y;, is the total carch in area I ou day £, and u;, is a random dismrbauce. The parameter ¢t is interpreted
as the average (per fishermen) marginal prodnct of ap additional unit of the biomass. The parameter § is
interpreted as the "crowding externality™ perameter. This parameter may vary across areas due w physical

characreristics of the area. The prodnction function may be rewritten in terms of the individual fisherman,
VA %y =¥ M= ax,-‘,-bﬁna + uin,

@ oz = oxpy+Pag, + vy,

where z;, represents the catch per gnit effort (CPUE), andv, ;, represeats the heteroskedastic distrabance
. The valne of the catch per wmit effort is obtained by multiplying (27) by the average price pex pound of
fish, weighted by the species composition of the rrn. This price will be discussed below in the section on
expected revenaes,

The Biomass Equation of Motion

The biomass is assomed to flow through the ares on it's spawning migration. The equation of motion for the
biomass is denoted:

@) me=xmyy tmyg - Sy - Y ¥ Vaue

where x,, ; is the biomass remaining in the area from the previous period, m;, ; is the biomass migration
into the area in the previous time period, s;, ; is the biomass escapement in the previons time period, and v, ;,
is an mobserved random dismrbance term. Ouly escapement is observable 10 the economerrician. Migration
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into the area is unobserved, but can be assumed to depend upon the time since the mn began. The magration
data can be obtained by averaging over the history of the raus, taking Into account things such as the
periodicity of certain species as well as the species mix. The error term then accounts for armual differences
in the average migration, implying that exrors in a particular run are likely to be positively correlated with the
error in the previoas day.

The Expected Revenues Functions

The expected swcks in tme #~1, x;, 4, can be derived by mverting the prodnction function, lagged one
period, ie.,
«@) By et pt Vit Pipe) = (W70 = Blan;, ;.

Agsyming that the historical average is a good indicator of the in-migraton, and that escapement and total
carch are known to all fishenmen, the expected biomass in time 2 is then

) ECulre Vit M 1M S = EQbi o Yiaaitia) + My = Sy = Yim
ey = (Va)z;, q — @,y + My g — Sieq — Yigas

where the distrubance term disappears dne to having an expected valuoe of zero. The expected revenues to an
individual of participating in the fishery are then cbtained by sobstituting from (57) into the production
function (2), yielding

6  EQlt  Fipt MM 1S = 2 = By + @y = Sy = Yoo + By + ovas

where the exror tenm is incloded t0 denote the econometric eror in estimating the expected revenee funcdon.
Expected revenoes are derived by multiplying each variable on the right band side of (6) by the species
weighted average price.

The Cost Fanctions

There are two cost fanctions to be considered. The first is a variable cost function. Itis assumed that
fishermuen have different costs of fishing and that fishermen with higher oppartmmity costs are the ones who
will be first to exit. The variable cost finction is given by the following,

¢)) c(n,-’,)==¢+mu+aqu+v4#.

whezre ¢+ equals the opportamity cost of the most efficient vessel, @ is the incremental cost associated with
adding-an additional vessel, ¢'is 2 vector of parameters relating costs to summary vessel characteristics of the
active fleet, ¢;,. which may include data such as average horsepower, average number of days on the gronnds,
and other data compiled from the vessel dat file and ths histordcal figh tickesrs file (these variables will be
selected by including data which explains the observed distnrbances frotn a model not incinding that data).
The unexplained dismrbances are contained in the error term v, ;.

The eatry cost function will be similar to the exiting cost fonction, but will attempt to capture the costs
associared with travelling to a particalar area. As the costs have 0 be recouped over the entire opening, the
length of the remaining opeaing will be nsed as a shifter in the entry cost fanction. This function will be

estimated by a linear approximation,
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CONFIDENTIAL ATTORNEY WORK PRODUCT
CONFIDENTIAL ATTORNEY/CLIENT COMMUNICATION

Applicability of DOI regulations.

A.

B.

The MOA (settlement) provides that the governments do not
elect to be bound by the DOI requlations.

The definition of restoration in the MOA differs from
that in the DOI regulations:

1. Restoration includes "restoration, rehabilitation,

>§ and/or acquisition of equivalent natural resources
and the services those resources provide to the
baseline." 43 CFR 11.82

2. Restoration means any action which endeavors to
Yrestore to their prespill condition any natural
resource injured, lost, or destroyed as a result of
the 0il Spill and the services provided by that
resource or which substitutes for the injured, lost
or destroyed resource and affected services.
Restoration includes all phases of injury
assessnment, restoration, replacement, and
enhancement of natural resources, and acquisition
of equivalent resources and services. MOA paragraph
ITI. K.

Portions of the regulations have been disapproved by the
D.C. Circuit Court of Appeals in Ohio wv. DOI. Those
portions have been redrafted and circulated for comment.
The comments are currently being reviewed.

The proposed regulations provide for the development of a
"Restoration and Compensation Determination Plan."

A.

The trustees must develop a  reasonable number of
restoration alternatives, the purpose of which is to:

a. Return the injured natural resource to its
baseline condition.

b. Return the level of services provided to the
public by the natural resource to its baseline
level.

{1) Services means the physical and
biological functions performed by the
resources including the human uses of

5L




those functions. These services are the
result of the physical, chemical, or
biological quality of the resource.®" 43
CFR 11.14.

Baseline means the condition or conditions

° that would have existed at the assessment area
had the discharge not occurred.
B. Factors to consider in developing a restoration plan:
1. Technical feasibility.
2. Cost/benefits analysis (discussion is from the

Preamble and Response to Comments.

a.

The benefits from implementation of an
alternative should be considered "“both in
terms of recovery of the resource and benefits
to the public that would result."

"The trustee should weigh circumstances unique
to each assessment against the expected
alternative costs. Such circumstances might
include seasonal conditions, e.g. long winters
resulting in a short field sampling seasons
requiring extra personnel, overtime, and high
travel costs. All relevant considerations
that might affect the weighing of costs and
benefits should be taken into account by the
trustee on a case-~by-case basis.

'This determination of the relationship of
costs to benefits is not an attempt to define
in quantitative terms, as suggested by the
court, what costs might be ngrossly
disproportionate" to the value of the services
lost. Instead, the proposed revision would
require that all of the various factors listed
be considered by the trustee in selecting the
most appropriate alternatives for restoration,
rehabilitation, replacement, and/or
acquisition of equivalent resources. These
factors, when considered together, would
encompass the “grossly disproportionate®
determination suggest by the court.? The
regulations do not set out a numerical
standard for grossly disproportionate. The
response to comments states that: "[T]he
determination is left to the judgment of the
trustee based wupon a comparison of the
expected costs of restoration, rehabilitation,
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