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Executive Summary

Economic Effects of Management
Changes for Kenai River Late-Run Sockeye q

Institute of Social and Economic Research
University of Alaska Anchorage

January 1996

{ fishery managers allowed more late-run sockeye

salmon into the Kenai River in July, what would

be the economic gains for the sport fishery and the losses
for the Upper Cook Inlet commercial fishery?

The Institute of Social and Feonomic Research at the
University of Alaska Anchorage examined that question,
under a contract with the Alaska Department of Fish and
Game (ADF&G). We looked mainly at the effects of increas-
ing the management target for late-run sockeye by 200,000.

Managers could make that change in a number of
ways—but for this study, ADF&G provided uswith specific
assumptions about what they would do. Different assump-
tions could change our results. To assess the effects of the
management changes we studied, it helps to think about
three questions:

(1) What creates the economic effects?

(2) How do we measure those effects?

(3) How do different conditions affect the results?

If 200,000 more sockeye were in the Kenai River,
resident sport anglers would take more trips to the Kenai,
spend more for those trips, and catch more fish. But while
fishing more on the Kenai, they would take fewer fishing
trips elsewhere (as Figure 1 shows). Better fishing would
also encourage visiting anglers to take more trips to the
Kenai and spend more in the economy.

Commercial fishermen would lose some of their har-
vest and their incomes. Fishermen and processors would
work fewer hours, and the fishing and processing industries
would buy less [rom
other businesses.

We measured the

effects of those changes | sport Fishery

Figure 1. Effects of Increasing Sockeye Sonar Count by 200,000
What Drives Economic Effects?

Economic impacts are changes in payroll, jobs, or sales.
Impacts are aggregate rather than net measures of change.

Figure 1 shows ourestimates of economiceffects, when
Kenai River sockeye runs and prices paid fishermen are at
medium levels.

s Estimated commercial losses appear somewhat larger
than sport gains—a gainof $1.3 million for the sport side and
aloss of $1.7 million for the commenrcial side. But given the
range of uncertainty in our estimates, we can't definitely
conclude that actual commerciallosses would belarger than
SpOIL gains.

* The Alaska economy would probably lose slightly more
jobs than would be created. A rough estimate is that increased
spending for sport fishing would create about 46 jobs, but
lost commercial harvests would cost the economy 64 jobs.
But given the uncertainty ahout the future level of visitor
spending, the actual number of jobs created on the sport
side could range from 13 to 70.

Our results would vary in years of different run sizes
and prices. During high runs, managers wouldn’t need to
make any changes to put 200,000 more sockeye in the
river—so there would be no gains or losses.

During low runs, managers would eliminate more com-
mercial fishing time, to make sure extra sockeye reached the
Kenai River, Then commercial losses would be larger than
sport gains—and the higher the price of sockeye, the larger
the losses, When prices were low and runs were medium,
sport gains would probably exceed commercial losses.

Effects at Medium Run, Medium Price

in two ways: changes in
net economic value and
eCONORIC impacls.
Neteconomicvalue
is a measure of benefits
minus costs: we add up
all the benefits and costs

- - - - L

Commercial Fishery

Roughly 45,000 harvest increase

4,000 more resident trips to Kenai

$550,000 more resident spending for Kenat trips
3,400 fewer resident trips to other sites
$450,000 less resident spending for other trips
More visitor spending creates jobs (13-70)

Changes in Changas in
Net Economic Value | Alaska Jobs
$1 li

Sport Gains
Commercial

of a change, then sub-
tract the costs. What’s
leftisthenet gainorloss |

* (-3 fewer openings, depending on run size

+ Reduced harvest (0-300,000salmon), depending on run size
* Lost lishingincome of $6-$10 per fish, depending on price
Fewer hours worked in fishing and processing

in value. * Less spending by lishing and processing industries

Losses

$1.7 miflion
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Background

The study originated when the Alaska Legislature appro-
priated money to ADF&G in 1994 for an economic analysis
ol “management alternatives for Cook Inlet salmon.”

ADF&G decided, based on public interest and other
factors, to focus the study on the economic effects of
increasing the management target {or late-run Kenai River
sockeye. The current management target for late-run sock-
eye is 450,000 to 700,000 sockeye (as measured at the sonar
counter below the Soldotna bridge). Increasing the target by
200,000 would raise the range to 650,000 to 900,000.
Making such a change would require reducing the Upper
Cook Inlet commercial salmon harvest, except in years of
high runs. The Alaska Board of Fisheries, which regulates
the fisheries, establishes the management target and decides
if it will be changed.

Both the sport fishery and the commercial fishery in the
Central District of Upper Cook Inlet highly value late-run
Kenai River sockeye, which generally begin moving into the
river in late June and peak toward the end of July. This run
alone makes up about hall the total commercial salmon
harvest in Upper Cook Inlet. And about three-quarters of
the statewide harvest of sockeye is taken from the Kenai
River and its tributary, the Russian River.

Sport anglers want more sockeye, commercial fisher-
men warnt to keep what they have.

What ISER Studied

We mainly studied the effects of increasing the Kenai
River management target by 200,000 late-run sockeye. To
help define a range of variation, we alsolooked at the effects
ol increasing the sonar count by just 100,000, and of
decreasing the sonar count by 100,000,

Specifically, we estimated
economic effects on the Kenai
River sport fishery, including
the Russian River (Map 1, page
5); and on the commercial fish-
ery in the Central District of the
Upper Cook Inlet managerment
area (Map 2, page 6).

There are other potential
effects of such a change~
effects we were asked to rec-
ognize but not to quantify.
Those include: (80%)

* Potential increased
damage toriverbanksand fish
habitat. Any change that at-
tracts more anglers to the
Kenai River—which already

Commercial Harvest

sees 100,000 sport anglers in a season—has the potential
to increase bank trampling and damage to vegetation and
fish habitat.

+ Potential overescapement ol sockeye. Fishery man-
agers believe that having too many spawning salmon return
to a river has the potential to damage future runs, by taxing
spawning and rearing areas and lood supplies. Biologists
haven’t established an overescapement estimate for Kenai
River late-run sockeye.

s Potential benefits for commercial setnetters in the
Northern District of Upper Cook Inlet and Susitna River
sportanglersand personal use dipnetters. Managers assume
that during low Kenai River runs they would have to
eliminate a regular districtwide opening in the Central

District tomake sure 200,000additional sockeye reached
the Kenai River. In those circumstances, more salmon
would move past the Central District drift fleet and into the
Northern District, where some would be harvested. We
don’t have estimates of how many.

Current Allocation

Figure 2 shows how the late run of Kenai River sockeye
has been divided in the 1990s. Commercial drift and
setnetters in the Central District of Upper Cook Inlet
harvested about 80 percent. Of the sockeye that returned to
the river, about 74 percent spawned. Sport anglers on the
Kenai River mainstem took about 19 percent and anglers on
the Russian Rivertook 4 percent. Dipnetters (who harvested
lish under both personal use and subsistence regulations
during that period) took about 3 percent.

Since 1990, annual commercial harvests of Kenai River
sockeye have varied from just over 1 million to nearly 7
million. Annual sockeye sport harvests on the Kenai and
Russian rivers varied between about 120,000 and 270,000.

|
Figure 2. Allocation of Kenai River Late-Run Sockeye, 1990-1994

Dip Net, Kenal River {3%)

=B nor| Harvest, Russian River {4%)
Spawners
(74%)

Source: Assessment of Sockeye Salmon Returns to the Kenai River,
Doug McBride and Steve Hammarstrom, ADF&G, 1995




Measuring Economic Effects

On the front page we defined net economic value as
benefits minus costs: the gain or loss after all benefits are
added and all costs are subtracted. Changes in net economic
value are difficult 1o calculate, because this measure takes
into account not only moenetary costs and benefits (like
the market price of fish or costs of fishing tackle) but also
assigns a dollar value to intangibles {like the pleasure of
fishing). On page 8 we describe how we assigned a doliar
value to improved Kenai River fishing. Here we just want to
point out that net economic value takes into account the
substantial non-monetary value in the sport fishery.

General Findings

To assess how changes in run sizes, prices, sport bag
limits, and other conditions would affect our results, we
developed 10 study scenarios . Assumptions that went into
those scenarios, and our findings by scenario, are described
on pages 8-12. Here we present general {indings not tied to
specilic scenarios. We found if the Kenat River management
target for late-run sockeye were increased by 200,000:

» The netincrease in resident trips to all Alaska sites would
be about 650, and the netincrease in vesident spending for fishing
trips would be about $108,000. Southcentral resident house-
holds with sport anglers would make 4,000 additional trips
to Kenai River sites and spend $550,000 more in late July.
But our analysis showed that in order to make more trips to
the Kenai, resident anglers would make fewer trips and
spend less elsewhere in Alaska—about 3,400 {ewer trips
and $450,000 less spending.

* Most of the increase in the net economic value of the sport
fishery for residents is non-monetary: the value of improved
sport fishing, Some is savings—because residents substitute
fess expensive trips to the Kenai River for more expensive
fishing trips to other Alaska sites.

* Most of the loss in net economic value for the commercial
fishery is monetary: reduced harvest revenue. Some is re-
duced job satisfaction.

* Asmeasured by economicimpacts, reducing the commer-
cial harvest would probably cost the economy more jobs and
payroll thanwouldbe createdby theimproved sport fishery. One
reason is that the commercial fishery creates jobs and
payroll in two ways—irom the market value of the harvest
itself, and from fishery-related spending in other industries.
The sport fishery creates jobs only through fishery-related
spending. Unlike commercial fishermen, sport anglersdon’t
earn money while they're fishing—aithough they enjoy a
great deal of non-monetary value.

* How many jobs and how much payroll animproved sport
fishery would create statewide would depend mostly on how
tuch more non-resident anglers spent. As we said earlier,
Alaskans would certainly take more trips and spend more
for Kenai River fishing, if the fishing were improved—but
they would also take fewer trips to other Alaska sites. So
most of the additional resident spending would simply be
shifted [rom one place to another within the state. But if
better fishing induced non-residents to stay longer and
spend more than they otherwise would have, that spending
would represent additional money in the economy.

* Non-residents visiting Alaska might extend their visits to
fish more on the Kenai—and spend more in the economy. That
additional spending could be anywhere from $630,000 to
$3.3 million more in a season, generating between 13 and
70 jobs. These are rough, order-of-magnitude estimates
based on survey responses of the small percentage ol non-
resident anglers who said they would have stayed longer
in Alaska if the fishing were better. We do think this
change would probably be much larger than the change
in resident spending {or sport fishing,

* A reduction in Cook Inlet sockeye harvests is unlikely to
affect Alaska consumers much—because most Cook Inlet
sockeye is sold outside the state.

* By reducing the supply of sockeye, the proposed reduction
in Cook Inlet commercial sockeye harvesis could increase prices
paid fishermen for Cook Inlet sockeye by as much as 1 cent per
pound. But we think that even such a smail price increase is
unlikely—because Cook Inlet sockeye make up a relatively
small share of all Alaska sockeye, and because the growing
supply of farmed salmon worldwide would offset the effects
of a smaller Cook Inlet harvest.




Organization of the Summary

Pages 4-7: Profiles of the Fisheries

Y
Figure 3. Importance of Kenai River to Sport Fishing, 1993

Pages 6-7: Methods, Sources, and Assumptions
Pages 11-12: Summary of Findings

Profile of the Sport Fishery

The Kenai River system sport fishery
(including the Russian River) is easily acces-
sible and immensely popular with Alaskans
and tourists. In 1993, 39 percent of all the

Tota! Non-Resident Households Total Households That Fished Total Southcentral Resident
That Fished in Southcentral
58,000

Households That Fished
61,000

the Kenal River System
56,000

Southcentral households with anglers fished
on the Kenai or Russian rivers, and 55 percent of the visiting
households that fished in Southcentral Alaska traveled to
the Kenai or Russian rivers (Figure 3). Southcentral Alaska
includes the Kenai Peninsula Borough, the Municipality of
Anchorage, and the Matanuska-Susitna Borough.

The Kenai River has long been known for its king
salmon fishing, but in recent times growing numbers of
anglers have been going after sockeye. Significant numbers
of coho salmon are also harvested in the river.

About three-quarters of the statewide sport harvest of
sockeye is taken in the Kenai mainstem and the Russian
River. This study look at the economic effects of a change in
management of the late-run of sockeye, which generally
begins moving into the river in late June and peaks toward
the end of July. (The early run is much smaller and is mostly
harvested in the Russian River.)

Figures 4 and 5 show the importance of the Kenai and
Russian rivers to Southcentral anglers. Half of all house-
holds in Southcentral Alaska—~61,000 of an estimated
122,000 households—had sport anglers in 1993. Those
sport lishing households made nearly 626,000 fishing trips.
Anestimated 25 percent of those trips were to the Kenai and
Russian rivers, by far the most popular sport fishing sites in
the region. The average fishing (rip by residents to all

Southcentral siteslasted 1.8 daysand cost $155. Tripsto the
Kenai River cost residents less—averaging 1.6 days and
$105 per trip (Table 1).

Visiting anglers also fish the Kenai heavily. About
58,000 non-resident households made 98,000 sport fish-
ing trips while visiting Southcentral Alaska in 1993. Around
54,000 of those trips were to the Kenai Riversystem. Visitors
spent more per trip than residents—an average of $400 for
all Southcentral trips and $460 for trips to the Kenai. Their
trips were also longer, averaging close to 3 days (Table 1).

Altogether, residents and visitors spent $136 million
{or 1993 sport fishing trips in Southcentral Alaska, with $34
million of that for trips to the Kenai and Russian rivers
(Figure 6). The biggest expense {orresidents on fishing trips
to the Kenai was transportation (including the costs of fuel
and other vehicle expenses). Resident anglers on average
spent little for guide and charter services; by contrast, non-
resident households spent an average of $160 per tip for
guides and charters (Figure 7).

How many late-run sockeye do anglers take {rom the
Kenai and Russian rivers? Figure 8 shows that the sport
harvest of late-run sockeye in the past decade has varied
from less than 40,000 to more than 330,000.

Figure 4. Southcentral Resident Trips
by Region, 1993

Anchorage A

Outside Region (5%%

Kenai Peninsula :
A5T%

Estimated Trips in 1993
625,896

Kenai and Russlan Rivers

Homer Area {including
Deep Creek and Anchor River)

Seward (Resurrection Bay)
Littte Susitna River LRI
Willow Creek {Mat-Su) Je&i

Ship Creek {Anchorage) 16,423 3%

*Sources of Table 1, Figures 2-4 and 6 and 7: ISER Surveys

Figure 5. Most Popular Fishing Sites for
Southcentral Residents, 1993

156,435 : o4

48,153 : k3
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Map 1. Kenai River System Sport and Personal Use Fisheries

o

To Anchorage
Sonar Counter
Maose River P

Quartz |
Creek / |

o Kenai River

PU/Sub Fishery Mainstem Sport Fishery Russian River Sport Fishery

Figure 6. Resident and Non-Resident Spending Figure 7. Per Trip Spending
for Fishing Trips, 1993 for Kenai River Trips

W Residonts

Food

All Southcentral Trips Kenai and Russian River Trips EEl Non-Rosidonts
Transportation
e i;iénté Y Guides and
S RES L Charter 160
$17 million
Lodging :
Total $136 million Total $34 miilion
Other

Table 1. Cost and Length of Figure 8. Kenai and Russian River
Sport Fishing Trips, 1993 Sockeye Sport Harvests

All Southcentral Trips
Average Per Trip Spending $155 $400
Average Number of
Trips per Household 10 17
Average Length of Trip 1.8 days 2.9 days
Trips to Kenai and Russian Rivers
Average Per Trip Spending $105 $460
A\’;iig;;i‘;?g; of Trips 67 07 1964 1985 1986 1987 1988  19R9 1980 1BO1 1952 1903 1694
Average Length of Trips 1.6 days 2.7 days Source; Assessment of Sockeye Salmon Returns te the Kenai River,

Doug McBride and Steve Hammarstrom, ADF&G, 1995




Profile of the Commerdal Fishery

Cook Inlet is divided into two commercial fisheries
management areas—Upper and Lower Cook Inlet. Anchor
Pointisthe boundary between the tworegions. Upper Cook
Inlet is in turn divided into two districts—the Central
District (from Anchor Point north to Boulder Point) and the
Nerthern District (from Boulder Poing north).

The Upper Cook Inlet salmon harvest is taken with drift
and set gillnets. The drift fleet is restricted to the Central
District. Setnetters fish in both the Central and the Northern
Districts, but about 70 percent of setnetters are concen-
trated on the east side of the Central District.

Both the size of the Upper Cook Inlet harvest and its
value can change sharply from year to year, depending on
the size of salmon runs and the price paid fishermen. The
harvest was as small as 3 million and as large as 10 million
in the past five years, and the ex-vessel value ranged from
less than $20 million to more than $100 million (Figures ¢
and 10).

Sockeye make up about 80 percent of the
harvest. Kenai River sockeye alone make up
about 50 percent of the Upper Cook Inlet com-

|
Figure 9. Upper Cook Inlet Commercial Salmon Harvests

|
Map 2. Upper Cook Inlet Management Districts

CENTRAL DISTRICT

Lower Cook Inlet

{In Millions of Fish}

mercial harvest (Figure 11). Othersockeyeinthe
harvestinclude stocks of the Kasilof, the Susitna,
and other rivers along Upper Cook Inlet. Those
stocks of sockeye—as well as runs of king, coho,
and chum salmon—mingle in Upper Cook In-
let, complicating management.

Driftnetters and eastside setnetters in the
Central District took about 95 percent of the
Upper Cook Inlet sockeye harvest in the 1990s
(Figure 12). Tt is those fishermen who would
lose salman (mostly sockeye but also including
other species) if a management change allowed
more sockeye into the Kenai River. :

Table 2 shows 1994 employmentand earn- 1984

1085 1986 1987

SR

f

1090 1991 14902 1093 1994

1988 1089

ings of drifters and eastside setnetters in the
Central District. About 29,000 people worked either asheads
of operations {permit holders) or crew members. Harvest
revenues totaled $33 million; crew members were paid
about 20 percent of that total, mostly through shares.

Table 3 estimates 1994 harvesting costs for Central
District permit holders. Variable costs (like {ood and fuel)
totaled $4.2 million {or the drifters and $2 million for the
setnetters. Fixed costs (like insurance and taxes) totaled $5
million {or the drifters and $2 million for the setnetters. Crew
payments for drift crews amounted to $2.7 million and setnet
crews $3.9 million.

Boats and equipment for the drift fleet were valued at
$76million and at $56 million {or eastside setnettersin 1694,
Drift permits had an estimated value of about $38 million
and setnet permits close to $13 million {Table 4).

|
Figure 10. Ex-Vessel Value,

Upper Cook Inlet Salmon

In Millions of Doltars




Table 2. Employment and Earnings in Central District, Upper Cook Inlet, 1994
Driftnet Eastside Setnet Total
ESTIMATED NUMBER OF PERMITS FISHED IN 1094 580 514 1,004
ESTIMATED TOTAL OPERATIONS 567 258 825
AVERAGE NUMBER OF FISHERMEN PER OPERATION
Heads of operations 1.0 1.0 1.0
Crew* 1.6 4.6 2.6
TOTAL 2.6 56 3.5
ESTIMATED TOTAL FISHERMEN
Heads of operations 567 258 825
Crew 864 1,183 2,068
TOTAL 1,451 1,442 2,893
METHOD OF PAYMENT {FOR PERSONS OTHER THAN HEADS OF OPERATIONS)
Owmner 6.1% 13.1% 10.1%
Share 73.3% 62.5% 67.1%
Fixed rate 5.4% 12.7% 9.6%
Family member 6.0% 3.5% 4.8%
Other 5.3% 4.0% 4.5%
Not available 3.3% 4.2% 3.8%
TOTAL 100% 100% 100%
ESTIMATED TOTAL CREW EARNINGS $2,709,000 $3,941,000 $6,649,000
ESTIMATED TOTAL REVENUES $19,548,000 $13,508,000 $33,057,000
TOTAL CREW EARNINGS AS % OF TOTAL REVENLIES 13.9% 29.2% 20.1%
Source: Estimates based on ISER permit holder and crew surveys.
*Includes a few permit holders other than heads of operations paid as owners.

Figure 11. Composition of Upper Cook Inlet

Salmon Harvest, 1990-1994 Table 3. Salmon Harvesting Costs for Limited

Entry Permit Holders, Central District, 1994

Drifters East Side

Setnetters
Payments to Crew  $2.7 million  $3.9 million
Variable Costs $4.2 million $2.0 million
Fixed Costs $5.2 million $2.1 million

= Table 4. Value of Limited Entry Permits and
Figure 12. Division of Upper Cook Inlet Property in Central District, 1994
Sockeye Harvest, 1990-1994 Drifters East Side

Northern District Setnet (2%) Setnetters
Central, West Side Setnet (2%) BO&KS, Equipment

and Property $76.2 million  $56.3 miliion
Value of Permits ~ $37.7 million  $14.6 million

Sources for Tables 2-4: ISER Surveys; CEEC permit price data

Sources for Figures 8-11: Upper Cook Inlet. Commercial Fisheries, Anmal Management Report, 1993 and 1994, Paul Ruesch, and Jefl Fox, ADF&G
Comrercial Fisheries Managenient and Development Division



Methods of Estimating Effects

Changes in Net Economic Value

For both the sport and the commercial fisheries, we used
several standard methods to assess changes in net economic
value. Our most reliable results use statistical analysis to
assess the net benefits people derive from fishing, based on
their actual past choices among different options with
different costs. Although sport fishermen don't pay for the
fish they harvest, they do spend money on food, fuel, bait,
and otherexpenses. The behavioranalysisestimates whether
people would still go lishing, if it cost themmore. Then, the
net value of the fishery is what they would be willing to pay,
minus their actual costs.

For the sport fishery, we relied heavily on the results of
large surveys ol sportanglers (Table 5 on page 9). We asked
Southcentral anglers where they fished, how often they
went, how far they traveled, how much they spent, and
other information about fishing trips in 1993. From that
information, and from ADF&G data and other sources of
information about fishing conditions at different Alaska
sites, we built a computer model that estimates how much
Southcentral anglers would value improved fishing at the
Kenai River. The model works through equations that (1)
use information about what people actually spent for fishing
trips to different sites under different conditions; (2) relate
anglers’ choices of where and when to fish to the costand the
quality of fishing {as measured by variables like the sonar
fish count, the catch rate, and the weather); and (3) estimate
how much anglers would value improved fishing condi-
tions at the Kenai River.

To assess changes in net value {or permit holders, we
used observations about past landings and participation to
develop a model that assesses potential changes in the
profitability of fishing, il commercial fishing opportunities
were recduced. We relied mainly on ADF&G management
information and landings data for 1990 through 1993. To

assess changes in net value for crew members, we used
responses from a crew survey that asked how they would
rank different jobs that paid different amountsto assess how
they would value reduced {ishing opportunities.

Changes in Economic Impacts

Economic impacts are jobs, income, sales, or other
measures associated with some economic activity. Eco-
nomicimpact analysis provides familiar, concrete measures
of change—but it doesn’t include any intangible value.

To assess changes in economic impacts, we estimated
how spending by sport and commercial fishermen would
change, and how these changes in spending translate into
changes in jobs and income in Alaska. We also estimated
direct changes in jobs and income of commenrcial fishing
and processing workers as a result of harvesting and pro-
cessing fewer fish.

Data Sources

We used three main sources of information for our
analysis:

» 1993-95 surveys of commercial fishermen (both per-
mit holders and crew members) and sport anglers, including
residents and non-residents. Table 5 shows numbers of
respondents, dates, response rates, and estimated margins of
error for our surveys.

* ADF&G fisheries data

» ADF&G assumptions about how management
changes would be put into effect and the resulting changes
in sport and commercial harvests.

Assumptions and Scenarios

For Kenai River sockeye, no two years are alike: the size
and timing of the run; the management regulations; sport
and commercial fishing activities; prices paid commercial
fishermen; and many other factors can vary. So how can we

What About Late-Run Kenai River Kings?

ur contract with ADF&G asked us to look specilically at the economic effects of changing the management target for Kenai

River late-run sockeye. Reducing commercial openings to allow more sockeye into the river would also have the effect of

increasing the number of late-run king salmon returning to the river, There is no targeted commercial fishery in the Central
District for late-run kings, but commercial {ishermen catch kings while fishing for sockeye, because the runs overlap.

Our analysis includes the economic effects of extra kings returning to the river, but we did not measure those effects separately.
ADF&G biologists estimate that under the management alternatives we studied, increasing the number of sockeye by 200,000 would
increase the king return by about 1,600. Part of the reason why the increase in the number of kings wouldn't be larger is the timing
of the commercial closures. ADF&G told us to assume that managers would let exira sockeye into the river by eliminating one or more
commercial openings during the peak of the sockeye run in late July. Because the king run is more spread out than the sockeye run,
eliminating one or two openings wouldr’t sharply reduce the incidental commercial caich of kings.




assess the potential economic effects of a management
change, when conditions in the fishery change so much and
so frequently?

To try to capture the range of likely effects, we chose—
in consultation with ADF&G—a set ol 10 hypothetical
scenarios with different assumptions about run sizes, ex-
vessel prices, sport bag limits, and other factors.

Most of the scenarios assume an ingcrease of 200,000
sockeye at the Kenai River sonar counter.

Tohelp define arange of variation, we also included one
scenario that would increase the sonar count by just 100,000,
and one scenario that wouid decrease the sonar count by
100,000. The economic effects of adding 100,000 sockeye
were about hall those of adding 200,000, Subtracting 100,000
sockeye from the sonar count had roughly equal results in the
opposite direction.

Table 6 shows the study scenarios and major assump-
tions about changesin prices, run sizes, and sport bag limits.

Table 5. ISER Sport and Commercial Fishing Surveys, 1993-1995

Survey Respondents

Sport Anglers

Alaska Statewide June 1993

Southcentral Alaska Sport ~ Winter 1994/1995

Non-resident sport anglers Winter 1993/1994

Cook Inlet permit holders
(pre-season)

May 1994

Cook Inlet crew Fall 1964

Method

phone

phone (panel sampile 160
of 1993 respondents)

mail

phone 487

phone 213

*ADF&G conducted follow-up interviews with the same respondents interviewed in June.

Number of
Responses

Response
Rate

Margin
of Error

1,355

57% $11%

4,278 61% 2%

85% 4%

84% +10%

ASSUMPTIONS ABOUT MANAGEMENT

Change in sonar target

+200,000  +197,189% +1532,576% +100,000

-100,000  +200,000  +200,000  +200,000  +200,000 +200,000

Note: Bold type indicates change from Scenario A,

Low Run: Less than 2 million
Low Ex-Vessel Price: $1,00/1b.

Change in sport bag limit no change  higher higher  nochange nochange nochange nochange nochange nechange ne change
Change in personal use bag limit nochange nochange  higher  nochange nochange nochange nochange nochange nochange no change
ASSUMPTIONS ABOUT CONDITIONS

Run size medium  medium  medium medium medium medium  medium low high low
Ix-vessel price medium  medium  medium  medium  medium low high medium  medium low
Number of anglers medium  mediwm  medium  medivm medium  medium  medium  medium  medium  medium

*Scenario is based on the same reduction in commercial harvests and increase in return to the river mouth as Scenario A. The increase in the sonar
count farget is less than 200,000 becavse spovt harvests (Scenarios B and C, and dip net harvests {Scenario C} below the sonar are higher.

Medium Run: 2-5 million
Medium Ex-Vessel Price; $1.43/1b.

High Run: More than 3 million
High Ex-Vessel Price: $1.75/Tb.




Table 7. Comparison of Scenario Assumptions
and Historical Run Sizes and Ex-Vessel Prices

Scenario  Historical
Assumptions 1984-1994

Run Size

and Price

Medium run, medium price 5 3

Medium run, low price
Medium run, high price
Low run, medium price
High run, medium price
Low rus, low price
High run, low price
High run, high price

[ i
Lo S S B o e R

Note: See Table 6 for definitions.

None of those scenarios is intended as a prediction of
what will actually happen in future years; they're intended
to help us look at the range of possibilities. But it helps put
the scenarios in context to look at how the assumptions
about run size and price compare with actual run and price
conditions over the past decade. As Table 7 shows, 5
‘scenarios assume medium run, medium price; those condi-
tions occurred 3 times in the past 11 years. High runs and
medium prices also occurred 3 times; one scenario assumes
those conditions. The scenarios don't reflect historical
conditions in two instances—when runs were high and
prices were either high or low.

ADFHG Estimates of Harvest Changes and
Commercial Closures

Critical to assessing economic effects are estimates of
how sport and commercial harvests might change under
different conditions, and how managers would alter com-
mercial fishing time to allow more sockeye into the Kenai
River. ADF&G provided assumptions about harvest and
management changes. These assumptions are at the foun-
dation of the analysis: how many fish commercial fishermen
lose, and how many the sport anglers gain, are very impor-
tant for determining economic gains and losses. On the
sportside, changesin the quality of fishing (as measured not
only by harvests but by the time it takes to caich a fish) are
also important.

‘ Table 8 shows assumed changes in sport harvests, if

200,000 more sockeye came past the sonar counter. Table
9 shows how managers would adjust regular and emer-
gency commercial fishing openings to make that change,
and how many fish Central District fishermen would give
up, assuming ditferent run sizes.

No management change would be required in years of
high runs, and so there would be no change in sport

harvests. Inyearsof medium orlow runs, ADF&G estimates
that under current bag limits (3 sockeye per day, 3 in
possession) sport anglers would catch about 1 in 5 of the
additional sockeye.

In high run years, commercial [ishermen in the Central
District wouldn't lose any saimon. In medium run years,
they would lose an estimated 245,000, mostly sockeye but
including other species. In a low run year, they would lose
500,000—Dbecause managers would eliminate a regular,
districtwide opening. During regular openings, the drift
fleet is typically allowed to operate throughout the Central
District, harvesting fish bound for all the rivers and streams
alongUpper Cook Inlet. Duringemergency openings (which
managers use to augment regular openings during the peak
of the run), the driftersare typically confined to an area close
to shore, known as the corridor, where they harvest mainly
sockeye bound for the Kenai River.

The eastside setnetters would give up more harvest in
medium runs (when just emergency openings would be
eliminated) , and the drifters give up more catch during low
runs(whenaregularopening would be eliminated). ADF&G
estimates that ina medium run, the setnetters would face 75
percent of the loss and in a low run the drifters would face
about 75 percent of the loss,

Table 8. ADF&G Assumptions About Changes
in Sockeye Sport Harvest (Scenario A)
Medium Run High Run

Current Double
Bag Limit Bag Limit

+45,000 +45,000 +50,800 No change
+500 +500 +500 No change

Low Run

Sockeye
King

Table 9. ADF&G Assumptions About Changes in
Commercial Harvests {Scenario A)

Low Run Medium Run High Run

(fewer than 2 million} {2-5 million} (More than 5 miflion)
Changes in Commercial Openings

i lewer
1-2 fewer

No change
No change

Regular
Emergency

No change
2-3 fewer

Change in Drift or Setnet Harvest, Central District

Sockeye 417,000 245,000 No change
King -1,800 -1,600

Other 87,500 0

Change in Return to Mouth of Kenai

Sockeye +221,000 +221,000  No change
King +1,800 +1.,600

Other 0 0




Summary of Findings

Figure 12 shows changes
in net economic value under

Figure 12. Changes in Net Economic Value With 200,000 Increase
in Sonar Count {In Thousands of DoHars)

= Commercial @ Sport

: m

e ERT

SRR

-1,082

the scenarios, and Figure 13 A1 Low price
shows changes in jobs under
the scenarios. We found: A4 High run

¢ In more than half the
scenarios, we can’t say with
certainty whether there would
be gains or losses in net value,
given the range of uncertainty
in our results. Those include
Scenario A (medium runsand
prices); Scenario B {(higher
sport bag limits); Scenario C

B Higher sport bag limit

A +200K at sonar

C Higher sport & dipnet bag limit

A5 Low run, low price

A2 High price
(higher sport and personal
use dip net bag limits); Sce- A3 Low run
nario Al {medium run, low

ex-vessel price), and A4

-§4,000

-$3,000 -$2,000 -51,00¢ §0 $1,000 $2,000

(high run).

* The biggest gain in net
economic value for the sport fishery—roughly $1.4 million—
would be from the combination of adding 200,000 sockeye and
doubling the bag limit. Most of the gain for sport anglers
would be non-monetary: enhanced enjoyment of fishing.
Some would be savings, from substituting less expensive
fishing trips to the Kenai for more expensive trips elsewhere
in Alaska.

» Commercial Tosses would probably exceed sport gains
when sockeye runs were low (Scenarios A3 and A3), That's

O
Figure 13. Changes in Alaska Jobs With 200,000 Increase

in Sonar Count

Al l.ow price 59

A4 High run |
m Commercial 2 Sport* |

B High rt bag fimit ;
igher sport bag fimi Py

A +200K at sonar 64

C Higher sport & dip net
bag limit

A5 Low run, low price 109

A2 High price

A3 l.ow run

s

-140 126 -100 80 B0 40  -20 0

*Medium estimate, based on medium estimate of changes in non-resident expenditures.

because ADF&G managers assume that in a low-run year,
fishermen would have to give up a lot more fish to allow
200,000 more sockeye into the Kenai River. The higher the
ex-vessel price, the more valuable each fish would be. At
high prices, commercial losses would likely exceed sport
gains, in years of medium as well as low runs.

s The Alaska economy would probably experience a net
loss of jobs and payroll in years when the run size and ex-
vessel price were both medium. The reduction in the commer-
cial harvest would cost the economy the
equivalent—in work hours—of about
64 jobs and $1.9 million in payroll. Of
those jobs, 24 would be among fisher-
men, 10 among processing workers,
and 30 in other Alaska industries. Our
rough “medium estimate” is that im-
proved sport fishing would create about
45 new jobs and $990,00 in payroll in
inclustries that supply goods and ser-
vices to sport anglers. However, this
estimate is based on limited data from
our survey of non-residents, and the
actual effects might be significantly
smaller or larger.

]

S 46

SRR

20 40 60




Chapter I. Purpose and Scope of Study

How late-run Kenai River sockeye salmon should be divided between commercial and sport fishing
groups has become an increasingly contentious issue in Southcentral Alaska. This study examines
the potential economic effects of increasing the number of late-run sockeye salmon in the Kenai
River. The Institute of Social and Economic Research (ISER) at the University of Alaska
Anchorage carried out the study, under contract with the Alaska Department of Fish and Game
(ADF&G). The Alaska Legislature appropriated funds for the study.

Commercial drift and setnetters in the Central District of Upper Cook Inlet harvest the bulk of the
run, which generally begins moving into the river in late June and peaks toward the end of July.
Managers regulate commercial openings to make sure enough sockeye reach the river for spawning
and for sport fishing. The current management target set by the Alaska Board of Fisheries is
450,000 to 700,000 sockeye, measured at the Kenai River sockeye sonar counter (19 miles up from
the river mouth and about 1.5 miles below the Soldotna bridge).

The study looks mainly at the potential economic effects of increasing the number of late-run
sockeye at the sonar counter by 200,000—under various assumptions about run sizes, prices, bag
limits, and other important factors. But to get a more complete picture of the potential effects of re-
allocation, it also looks at effects of reducing the number of sockeye in the river.

Sport and commercial groups have also clashed over the interception of Kenai River late-run king
salmon. ADF&G did not ask us to look at the economic effects of any management alternatives
aimed specifically at increasing the number of late-run kings in the Kenai River. We did—as
discussed on page I-5—take into account how numbers of king salmon in the river are likely to
change if numbers of sockeye are increased.

This analysis isn’t intended to try to settle the complicated question of who should get how many
Kenai River salmon—a question that has not only economic but political, biological, and other
dimensions. Figure I-1 below illustrates some of the arguments cited by those who want to keep the
allocation of sockeye the way it is and those who want more fish for sport anglers. Both sides have
defensible arguments. We don’t assess the relative merits of those arguments. We present one kind
of information that may be useful in this very difficult public debate: what are the potential economic
effects on the commercial and sport fisheries if more sockeye go past commercial nets and into the
Kenai River?

Figure I-1. Weighing A Change in Sockeye Allocation
Common Arguments For and Against

+ Commeycial fishermen have
irvestments in boats, gear, permits
« Commercial fishermen give up
5 fish to add 1 to sport catch -

*+ 100,006 anglers get 6 percent of harvest
* Value of spdﬂ-caught fish is high
because it includes non-moneltary benefits
« Sport fishing creates jobs in service, trade,
transportation—industries important to _ ' Fishing and seafood industries -
 the economy are big employers, exporters

Sport . Commercial &
Allocate More Fish Keep Allocation Same




Sources of Uncertainty In Resuits
iven how important Kenai River sockeye are 1o Alaskans, it's reasonable te ask how conlident we are in cur results. Our
general answer is that we believe our results give us a good but not a precise picture of the likely effects of reallocating
a share of Kenai River sockeye. There are many sources of uncertainty that we have tried to minimize but can't eliminate,

» Uncertainty about Future Conditions—Neither we nor anyone else can predict future run sizes and prices (which will
make a very substantial difference in effects on the commercial fishery) or the future level of non-resident sport fishing on
the Kenai River (which makes a great deal of difference in our conclusions about changes in economic impacts of the
sport fishery). We attempted to take potential run and price differences into account by looking at three levels of run size
and price, based on historical data, We atternpted to deal with uncertainty about growth in non-resident spending by
making low, medium, and high estimates of how much non-resident anglers might increase their spending because of
improved fishing on the Kenai. These are the best estimates we could make with available data, but they are still just
rough, order-of-magnitude estimates,

* Data Colfection—Our analyses are largely based on surveys of resident and non-resident sport anglers, commercial permit
holders, and commercial fishing crews. Cur survey designs were reviewed by independent experts, Overall we believe our
survey results are sound, with good response rates and reasonable margins of error. The biggest shortcomings are in the mail-
out survey of non-resident anglers who had previously fished in Alaska. We asked non-residents how much they would be
likely to extend visits to Alaska, if there were better sockeye {ishing on the Kenai River. Their answers about how much
longer they would stay didn't vary with differences in the amount of improvement in fishing, We think many respondents
may have given quick answers based on partial understanding of the questions—so their answers may not provide a reliable
indication of how non-resident anglers’ trips might be affected by better Kenai sockeye [ishing. We attempted to deal with
that problem, as described above, by making low, medium, and high estimates of changes in non-resident spending,

* Choice and Design of Models—\We used several methods to estimate changes in net economic value. We think our best
results for both the sport and the commercial fisheries are [rom computer simulation models that project change by doing
statistical analysis of what people did in the past under various conditions. Our results are only as good as the computer
models. Our model designs and results were reviewed by independent experts in fisheries economics. The reviewers called
our analysis “well-conceived” and “carefully and thoroughly executed.”

|
Projected and Actual Changes

ln thisstudy we have assumed managers could make precise Management Targets and Sonar Counts
changes in numbers of sockeye coming into the Kenai of Kenai River Sockeye
River. Butin the complex real world of Cook Inlet salmon
fisheries, precise management is impossible. Salmon runs are Management Sonar Level
brief but intense, with hundreds of thousands or even millions Target Count
of fish moving within very short periods. Also, several stocks 1081 350,000-500,000 408,000  within
of sockeye and other salmon mingle in Upper Cook nlet,
licating the management of any given run. Weather 1982 620,000 above
complicating germnen Vg ,
timing of runs, and other factors affect harvests. 1983 630,000 above
That’s why the Kenai River management target for sockeye | 1984 345,000 below
is a range rather than a single number. As the adjacent table 1685 501,000  within
shows, in the past 15 years, managers have been within (or very 1086 501,000  within
close to) the target range seven times, exceeded it seven Limes, 1987 400,000-700,000 1,597,000 shove
and were below once. Raising the management target by any .
given amount would not make fisheries management any more 1988 1,021,000 above
precise. As in the past, in some years the return would be near | 1989 1,599,000 above
the low end of the range and sometimes near the high end. 1990 639,000  within
We also know that if fisheries management isn't precise, 1091 645,000  within
neither are our results: in any given year the actual economic 1002 965,000 abhove
eflects would be greater or smaller t’nap we project, depending 1993 814.000 ahove
on how close managers comme to their targets. Still, the eco-
nomic effects we project under different run sizes, prices, and 1994 1,004,000 above
other factors provide a reasonable picture of how increasing 1995 450,000-700,000 630,447 within

the management target for late-nm Kenai River sockeye could
alfect the sport and commercial fisheries,
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Why Do An Economic Study?

Both the commercial and sport fisheries are undoubtedly important to the economies of the Kenai
Peninsula and the state. Sockeye make up most of the value of the commercial salmon harvest in
Upper Cook Inlet. The commercial fishing industry—-including the processing sector and
businesses that supply the fleet—is one of the major employers in the Kenai Peninsula Borough.
On the sport side, the Kenai River system (including the Russian River) is the state’s top sport
fishing site. The tourism industry—trade, services, and transportation—is also a major employer in
the borough, and many tourists (including both those from other areas of Alaska and from outside
the state) are drawn by sport fishing. Fishing also provides pleasure and food for sport anglers and
personal use fishermen.

Sport and commercial fishing groups both believe their economic contributions are underrated;
they argue that those contributions should be better understood and better documented. The tens of
thousands of anglers who fish in the Kenai River want more salmon. On the commercial side,
there are fewer fishermen-but permit holders have big investments in boats and gear, and some
paid $100,000 or more for the limited entry permits that allow them into the fishery. Boat owners
and crews worry about how much they could lose if they can’t catch as many sockeye.

Responding to the long-standing debate between sport and commercial fishing groups, the Alaska
Legislature in 1994 appropriated money to the Alaska Department of Fish and Game for a study that
would provide “information and models that will enable comparisons of economic values of
management alternatives for salmon in Cook Inlet. . . that are comparable for the commercial and
sport salmon fisheries.”

The legislature intended this study to generate useful information for those using the fishery and for
the Alaska Board of Fisheries, which regulates the fishery. Such information will be increasingly
important as time goes on—and as the population of the state continues to grow, the tourism industry
expands, access to fisheries continues to increase, and the decline in oil production makes the health
of our other natural resource industries all the more critical to Alaska’s economy.

Current Allocation

The late run of sockeye begins moving into the Kenai River toward the end of June and generally
peaks toward the end of July. (There is an early, much smaller run of Kenai River sockeye; this
report deals exclusively with the late run.) Since 1990, the run has ranged from less than 2 million to
more than 8 million fish. A share of those fish have to reach their upriver spawning grounds every
summer, to insure future runs. The Alaska Board of Fisheries decides how the rest will be divided
among commercial, sport, and personal use fisheries (which include both dip net and set gillnet
fisheries). The Alaska Department of Fish and Game (ADF&G) puts the board’s policies into effect.

ADF&G tries to keep the number of sockeye passing the Kenai River sonar counter in the range
established by the Board of Fisheries—currently 450,000 to 700,000. The inriver return (the return
to the river mouth) is larger than the sonar count, because sport anglers and dipnetters harvest
sockeye between the river mouth and the sonar. Biologists can’t count fish at the mouth, but they
estimate the total return by adding the harvests below the bridge to the sonar count.

Figure I-2 shows that in the 1990s, about 80 percent of the total late-run of Kenai River sockeye
has been commercially harvested in Upper Cook Inlet and 20 percent returned to the river. Of the
fish that returned to the river, close to 75 percent spawned, about 19 percent were harvested by
sport anglers in the Kenai River mainstem, 4 percent by sport anglers on the Russian River (which
is a tributary of the Kenai River), and 3 percent by personal use and subsistence fishermen.
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Figure I-2. Allocation of Kenai River Sockeye in the 1990s

3t, Kenai River(19%)

Dip Net, Kenai River(3%)

- arvest, Russian River(4%)
Spawners{74%)}

Commerciai Harvest(80%}

Source: Assessment of Sockeye Salmon Returns to the Kenai River, Doug McBride and Steve Hammarstrom,
Alaska Department of Fish and Game, Division of Sport Fish, 1995.

Figure I-3 shows how the harvest—which excludes the spawning escapement—of Kenai River
late-run sockeye varied between 1981 and 1994 and how it was divided among commercial, sport,
and personal use and subsistence harvests. The total harvest in recent years has ranged from less
than 1.5 million fish to more than 7 million fish. Commercial drift and setnetters took on average 93
percent of the harvest, sport anglers 6 percent, and dipnetters 1 percent.

Figure I-3. Harvest of Late-Run Kenai River Sockeye, 1981-1994

Commercial

" 1981 T 1982 | 1983 1 1984 1 1985 T 1o86 1 1087 ' 1988 ' 1989 ' 1000 T 1901 T 1992 ¥ 1993 | 1994

Source:  Assessment of Sockeye Salmon Returns to the Kenai River, Doug McBride and Steve Hammarstrom, Alaska Department
of Fish and Game, Division of Sport Fish, 1995,
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Scope of Study

Why Focus on Kenai River Sockeye?

What ISER studied—and how we studied it—were largely determined by ADF&G, which manages
the state’s fisheries under the direction of the Alaska Board of Fisheries. Figure I-4 shows how the
study evolved.

After the legislature appropriated money for the study in early 1994, ADF&G set up an internal
study team to decide what could be analyzed, given the available money and the existing biological
information. Five species of salmon come up Cook Inlet to spawn in a number of rivers and
streams. Commercial, sport, subsistence, and personal use fishing groups harvest those salmon in
many locations and with various types of gear from May into September. Assessing the economic
effects of “management alternatives™ for all Cook Inlet salmon fisheries would be an enormous job.

So the study team held public meetings to find out what issues Alaskans were most interested in.
Sport and commercial groups were particularly interested in the allocation of Kenai River sockeye
and king salmon. There were also other areas of interest—such as allocation of Susitna River
salmon stocks. Studying all the Cook Inlet salmon issues that were raised was beyond the resources
of this study.

At about the same time the study team was considering the scope of the study, the Alaska Board of
Fisheries appointed a task force to make recommendations about the allocation of late-run sockeye
in the Kenai River. The creation of that task force was another sign of the strong public interest in
Kenai River sockeye.

After meetings and discussions, the department issued a Request for Proposals—a document asking
research groups to submit proposals for a study of “the economic effects of Kenai River late-run
sockeye and king salmon fisheries . . . . under an assumed change in the Kenai River Sockeye
Salmon Management Plan to increase the inriver run size for Kenai River late-run sockeye by
200,000 fish.”

ISER and several other groups submitted proposals; the department chose ISER’s proposal in May
1994, Then ISER and ADF&G’s study team met a number of times—first to reach an agreement on
the broad study questions and analytic methods and then to determine specific management
alternatives and assumptions.

In the summer of 1994 ISER began work on the project. We first held focus meetings with
commercial and sport fishing groups, to help determine how to structure the surveys that would
provide information for our analysis. Between October 1994 and March 1995 we surveyed
commercial fishermen and sport anglers—resident and non-resident—to collect information about
spending, places fished, reactions to possible management changes, and more.

From early 1995 through October we did much of the economic analysis, and from October through
December we produced final estimates and wrote the report.
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Figure I-4. How the Study Developed
February 1994 Alaska Legislature funds “Cook Inlet Economic Study”

March 1994 ADF&G establishes internal study team to plan study
* Team holds public meetings
» Team talks to fisheries managers

March 1994-May 1994  ADF&G decides to focus on Kenai River sockeye
ISER awarded contract to study economic effects of increasing
numbers of sockeye in Kenai River by 200,000

May 1994-June 1994 ISER holds public focus groups to help develop survey
questionnaires ADF&G study team and ISER meet to:
* Define study questions and analytical methods
* Develop regulatory and management alternatives
* Determine assumptions about run sizes and other variables

June 1994-October 1995 Project Underway
» ISER surveys fishing groups, residents and non-residents
* ISER does analysis

December 1995 ISER submits draft report
ADE&G reviews draft
January 1996 ISER submits final report
What About King Salmon?

Anyone who reads newspapers or listens to the news in Alaska knows that late-run Kenai River
king salmon are also a big source of contention between sport and commercial fishing groups.
There is no targeted commercial fishery for late-run kings in the Central District of Upper Cook
Inlet, but because the late runs of sockeye and king overlap, commercial fishermen harvest kings
while they’re fishing for sockeye. In the past decade the reported commercial catch has varied from
5,000 to 20,000 kings per season. ADF&G’s study team did not ask us to study any management
alternatives that had the primary goal of increasing the number of king salmon available for sport
fishing. All the management strategies we were asked to examine had the primary goal of changing
the number of late-run sockeye moving into the Kenai River.

However, any increase in the management target for Kenai River sockeye would also affect the
number of kings reaching the river. ADF&G estimates that about 1,600 more king salmon would
reach the river in an average year, if the sonar count of sockeye were increased by 200,000,
Biologists estimate sport anglers would catch about 500 of those additional kings.

Part of the reason the number of kings in the river wouldn’t increase substantially under the manage-
ment alternatives we studied is the timing of the commercial closures. ADF&G told us to assume that
managers would allow more sockeye into the river by eliminating anywhere from one to three
commercial openings during the peak of the sockeye run, which is typically July 15 to July 30. That
limited reduction in commercial fishing time at the peak of the sockeye run would not significantly
increase the return of kings to the river—because the king run is much more protracted.

Although we didn’t study any management changes in the king salmon fishery, or any variations in
the king run size or price, ISER’s analysis does take into account the economic effects of the
estimated increase in the number of kings in the river and the estimated increase in the sport catch of
kings in an average year, We also count the value of estimated changes in numbers of other species
of Kenai River salmon (as shown in Table IV-2 in Chapter IV) that would result if numbers of
sockeye were increased.
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Methods of Analysis

There are a number of ways to measure the economic effects of a change in public policy. We did
two kinds of economic analyses: (1) economic impacts and (2) net economic value. The economic
impact analysis looks at how a proposed change in sockeye allocation would affect economic
activity, through changes in value added, jobs, and income. The net economic value analysis looks
at the broader picture of all the costs and benefits—including both monetary and non-monetary—the
proposed change could create, and how those costs and benefits together would increase or reduce
the value of the sockeye fishery to society as a whole. Both methods are valuable, even though they
assess economic effects in different ways. The two methods are explained more in Chapter III.

We assessed potential economic change under ten scenarios. Eight of those scenarios examine the
effects of increasing the number of sockeye at the Kenai River sonar counter by 200,000, with a
number of variations:

¢ One scenario examines just the potential effects of the increased sonar count.

e Two scenarios examine the possible effects of liberalizing the regulations governing the sport
and personal use fisheries.

e Four scenarios consider the possible effects of variations in sockeye run size and price.
e One scenario explores combinations of assumptions.

The remaining two scenarios compare the potential effects of increasing or decreasing the number of
sockeye at the sonar counter by 100,000, We included those scenarios for two reasons: (1) to help
define the possible range of variation in economic effects; and (2) to discover whether commercial
and sport groups place the same value on gaining fish as on losing the same number of fish;
knowing the relative values people place on gaining or losing fish is important to our analysis.

Chapter III describes the ten scenarios in detail. ISER economists relied on ADF&G biologists for
all the management and harvest assumptions in this study—including, for instance, assumptions
about how increasing the number of sockeye in the Kenai River would change numbers of other
kinds of salmon, and how sport harvests in the Kenai River and commercial harvests in Upper
Cook Inlet salmon would change under various scenarios. Chapter IV describes how biologists
developed their assumptions and presents their estimates of change in commercial and sport
harvests and spawning escapement under various conditions. Those estimates are critical to our
analysis—because what you assume about how many fish sport and comimercial groups gain and
lose strongly influences findings about economic gains and losses.

Organization of the Report

This report is divided into five parts. Part I (Introduction) consists of four chapters that set the stage
for the analysis by discussing the origins of the study, introducing the fisheries, and explaining the
study methods, analytical assumptions, scenarios, and limits of the analysis. Part Il (Sport Fishery)
has three chapters—Tirst a profile of the Kenai river sport fishery, followed by chapters describing
our methods and findings about changes in net economic value and economic impacts in the sport
fishery. Part IIT (Commercial Fishery) begins with a profile of the Upper Cook Inlet commercial
fishery, then describes our methods and findings about changes in net economic value and
economic impacts for the commercial fishery. Part IV (Other Considerations and Conclusions) has
two chapters. The first talks briefly about other potential effects of increasing the number of late-run
sockeye in the Kenai River—effects we did not analyze. The final chapter summarizes and
compares our findings about potential changes in both the sport and commercial fisheries. Part V
{Appendixes) is a series of technical appendixes that document our analytical methods and augment
information presented in the report.



Chapter Il. Introduction to the Fisheries

This chapter describes the Upper Cook Inlet commercial salmon fishery and the Kenai River
sockeye sport fishery, including brief discussions of how they are currently managed.

Five species of salmon come up Cook Inlet and into the Kenai River and other rivers and streams to
spawn between May and September, Figure II-1 diagrams the flow of salmon past the commercial,
subsistence, personal use, and sport harvesters to their spawning grounds. Maps -1 and Ii-2
show Upper Cook Inlet commercial fishing districts and Kenai River sport fishing areas.

Figure lI-1. The Flow of Salmon in Upper Cook Inlet
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Map 1. Upper Cook Inlet Commercial Fishery
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The Upper Cook Inlet salmon fisheries are mixed stock—runs of several stocks of sockeye and
runs of different species overlap, which means that the fishery can’t be managed with only the
allocation of Kenat River sockeye as the goal. Sockeye return not only to the Kenai River but to the
Kasilof and Susitna and other rivers and streams in Upper Cook Inlet. Runs of king, coho (silver),
chum, and pink salmon are in Upper Cook Inlet at the same time as the late Kenai sockeye run.
Managers have to balance a variety of management goals.

The Alaska Board of Fisheries, which regulates the state’s fisheries, has a management plan for
Upper Cook Inlet salmon stocks. Some fisheries are managed-—after enough fish have escaped for
spawning- primarily for commercial purposes, others for sport uses. Whether a given run is
managed mainly for commercial or sport uses depends on a number of factors, including the size of
the run and established uses of fish from that run. (Subsistence users of fish and game have priority
over other users, under federal and state law; in circumstances where there are not enough resources
for all users, subsistence users are to be first in line.)

The Board of Fisheries” Upper Cook Inlet Salmon Management Plan says that:

» Northern district king salmon, early Kenai River king salmon, and early Russian River sockeye
will be managed mainly for recreation uses.

¢ Salmon stocks normally in Upper Cook Inlet from July 1 through August 15 will be managed
mainly for commercial purposes.

o After August 15, salmon that spawn in Kenai Peninsula drainages will be managed primarily for
recreation uses and salmon that spawn elsewhere will be managed primarily for commercial uses.

e The incidental catch of Susitna River coho, late Kenai River king, and early Kenai River coho
by commercial fishermen should be kept to a minimum.

Upper Cook Inlet Commercial Salmon Fishery

Cook Inlet is divided into two large commercial fisheries management areas—Lower Cook Inlet and
Upper Cook Inlet, which is the area this study is concerned with. Anchor Point is the boundary
between the two. Upper Cook Inlet is in turn divided into the Central and Northern Districts. The
Central District is from Anchor Point north to Boulder Point; the Northern District is from Boulder
Point north (Map II-1).

Commercial fishing in Upper Cook Inlet is done with drift and set gillnets. The drift fleet is
confined to the Central District. Setnetters fish in both districts, but about 70 percent of setnetters
are concentrated on the east side of the Central District. It is the drift fleet and the east side setnetters
in the Central District that harvest the bulk of the Upper Cook Inlet salmon harvest—and it is they
who would give up a share of salmon, if managers allowed more sockeye into the Kenai River.

Entry to the Cook Inlet commercial salmon fisheries has been restricted through a permit system
since the 1970s. There are currently 745 setnet permits and 583 driftnet permits for the Cook Inlet
salmon fisheries (including the Lower and Upper management areas). All the driftnetters and the
majority of the setnetters fish in the Upper Cook Inlet management area.

Alaskans own 86 percent of the setnet permits and 66 percent of the driftnet permits in Cook Inlet.
In the 1990s Alaska residents’ share of the harvest has averaged slightly more than their share of the
permits, as Figure I1-2 shows. Residents (based on permit address) took about 89 percent of the
Cook Inlet setnet harvest and 73 percent of the driftnet harvest in recent years.
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Figure II-2. Resident Ownership of Cook Inlet Set and Driftnet Permits
and Average Share of Harvest, 1990-1993

. Residents Own Residents Harvest

Setnet Permits Driftnet Permits
Total: 745 Permits Total: 583 Permits

Sources: Alaska Commercial Fisheries Entry Commission; ISER calculations from CFEC harvest data, average 1990-93.

The annual commercial salmon harvest in Upper Cook Inlet varied from less than 3 million to more
than 10 million over the past 15 years {Figure 1I-3). Five species of salmon are harvested
commercially, but sockeye dominates the harvest and the ex-vessel value (the total paid fishermen).

Over the past 15 years sockeye have made up anywhere from 50 percent to 90 percent of the commer-
cial harvest. The late-run of Kenai River sockeye is the largest sockeye run in Upper Cook Inlet.
Largely as a result of higher Kenai River sockeye runs, harvests increased dramatically during the
1980s, jumping from an annual average of 1.1 million fish in the 1970s to 4.4 million in the 1980s.
Except for 1992, sockeye runs in the 1990s have been smaller than they were in the late 1980s.

Figure 1l-3. Commercial Harvest of Upper Cook Inlet Salmon
in Millions of Fish

] 2.2
16 § 14

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1933 1994

Source: Paui Ruesch and Jeff Fox, Upper Cook Inlet Conmercial Fisheries, Annual Management Report, 1993,
Alaska Department of Fish and Game, Commercial Fisheries Management and Development Division
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Prices of sockeye can change sharply from one year to the next, but in the mid and late 1980s prices
were mostly up. The price paid fishermen ( the ex-vessel price) peaked at $2.47 per pound in 1988
(Figure I1-4). By 1991, ex-vessel prices had fallen to less than half that level, and they’ve varied
between $1.00 and $1.60 per pound in the past five years.

Figure Il-4. Average Ex-Vessel Price, Upper Cook Inlet Sockeye Salmon
{Price per Ib.)
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Source: Paul Ruesch and Jeff Fox, Upper Cook Inlet Commercial Fisheries, Annual Management Repor, 1993,
Alaska Department of Fish and Game, Commercial Fisheries Management and Development Division

In the 1990s, sockeye have accounted for more than 90 percent of the ex-vessel value of the Upper
Cook Inlet salmon harvest. A combination of high prices and a large run led to a peak ex-vessel
value of more than $121 million for Upper Cook Inlet salmon in 1988-—with sockeye contributing
$111 million of the total. King salmon have contributed about 1 percent of the ex-vessel value of the
harvest in the 1990s. There is no targeted fishery for kings in the Central District of Upper Cook
Inlet, but commercial fishermen can sell kings they catch incidentally while targeting other species.

Figure II-5. Ex-Vessel Value of Upper Cook Inlet Salmon
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Source: Paul Ruesch and leff Fox, Upper Cook Inlet Commercial Fisheries, Annual Management Report, 1993,
Alaska Department of Fish and Game, Commercial Fisheries Management and Development Division
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The dramatic increase in the value of the Upper Cook Inlet commercial salmon fishery in the late
1980s is reflected in the soaring value of limited entry permits (Figure 11-6). A Cook Inlet setnet
permit that sold for $15,000 in 1980 sold for $91,000 by 1990. A driftnet permit that sold for
$67,000 in 1980 cost $203,000 by 1990.

Depressed salmon prices—and generally smaller runs—in the 1990s have sharply cut values of
Cook Inlet permits. Average prices of both drift and setnet permits dropped more than 50 percent
just between 1990 and 1992. In 1994, the average price of a Cook Inlet driftnet permit was less
than $65,000 and the average price of a setnet permit was around $28,000.

Figure 1l-6. Average Price of Salmon Permits, Upper Cook Inlet Drift and Set Gillnet
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Source: Changes in the Distribution of Commercial Fisheries Entry Permits, 1975-1994, Alaska Commercial Fisheries
Entry Commission, June 1995

Salmon runs can fluctuate sharply from one year to the next, and changes in fisheries are never
completely predictable. Biologists don’t entirely understand why Upper Cook Inlet sockeye runs—
with the largest being the late Kenai River run—increased so much in the 1980s and have dropped
so much in the 1990s (with the large 1992 run an exception). Many analysts expect lower prices
and smaller harvests in the near future.

Kenai River Sport Fishery

The Kenai River system (including the Russian River) is the state’s most popular salmon sport
fishing area. The river has long been famous for its king salmon fishing, but the popularity of
sockeye fishing has been growing. Large numbers of anglers also fish for Kenai River coho salmon
in the late summer. Most king fishing is done from boats; kings typically don’t run near the shore.
Sockeye do run close to the shore, and most sockeye fishing is done from the riverbank.
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There are early and late runs of both sockeye and king salmon in the Kenai River. For most of both
the early and late runs, sockeye and kings are in the river at the same time. The early run of sockeye
generally begins trickling into the Kenai River at the end of May and continues through much of
June. This early run, which is much smaller than the later run, is mainly bound for the Russian
River—a tributary of the Kenai-—and is known as the early Russian River run (Map II-2). That run
is not concentrated enough to afford good sport fishing until the fish move to the confluence of the
Kenai and Russian rivers. The late run of sockeye (which includes a late run of sockeye bound for
the Russian River) begins moving into the Kenai River in late June and peaks in late July.

Roughly three-quarters of the statewide sport harvest of sockeye is from Kenai Peninsula rivers—
about two-thirds from the mainstem Kenai River and most of the rest from the Russian River. The
late run offers good sport fishing along much of the mainstem and at the confluence of the Kenai
and Russian rivers. But the best sport fishing doesn’t last long—typically about three weeks, from
mid-July through the first week of August.

Sport fishing on the Kenai River increased Table 1. Days Fished* on the Kenai River
dramatically in the 1980s. Table II-1 shows days
fished on the river since 1981. “Days fished” is a
measure not only of how many anglers fished on the
Kenai River in a season, but also of how many times 2
they fished. Those numbers can vary substantially

from year to year, depending on the strength of the 1985 294,610
salmon runs. But the overall trend in the early 1980s
was up sharply; in 1989 there were twice as many
days fished as there had been in 1981. In the 1990s
numbers have been down from the 1989 peak.

1981 178,720

One change during the 1980s was the discovery that 1991 393 368
sockeye could be canght with flies in the Kenai River. : y
For a long time most Alaskans believed that sockeye
couldn’t be caught with flies in the turbid, glacial

1994 340,904

water of the Kenai mainstem, and most of the sockeye __ :
harvest from the Kenai system was from the Russian *Number of anglers multiplied by days fished.
River. Before snagging was outlawed, most sockeye Source; Alaska Department of Fish and Game,
caught in the Kenai were snagged. But more anglers annual statewide harvest survey

were drawn to the Kenai as they learned how to catch
sockeye with flies-—and sockeye, unlike king salmon, are accessible to anglers without boats.

Also in the 1980s there were a lot more people living in Southcentral Alaska—the region that
includes the Kenai Peninsula as well as Anchorage and the Mat-Su Borough to the north. The Kenai
River is within easy driving distance of Anchorage, where nearly half of Alaskans live.
Southcentral Alaska’s population increased very quickly during the economic boom of the early
1980s, and the region’s population was up 40 percent between 1980 and 1990 (despite a brief
decline during the recession of 1986-88).

Alaska in general and the Southcentral region in particular have also become increasingly popular
with anglers from outside Alaska. That trend is reflected in Figure II-7, which shows growth in
the number of resident and non-resident anglers statewide between 1983 and 1994. In 1983,
224,000 Alaskans and 86,00 non-residents fished in the state. By 1994, the number of resident
anglers had changed little (241,000) while the number of non-resident anglers had more than
doubled, reaching 219,000.
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Figure II-7, Resident and Non-Resident Sport Anglers in Alaska

{In Thousands}

1983 1984 1985 1986 1987 1988 1988 1990 1991 1992 1993 1994

Source: Michael Mills, Harvest, Caich, and Participation in Alaska Sport Fishertes During 1993, Alaska Department of
Fish and Game, Division of Sport Fish, September 1994,

Figure I1-8 shows the importance of the Kenai River system to sport anglers. Nearly 40 percent of
Southcentral households that fished in 1993, and 55 percent of non-resident households that fished
in the region, made trips to the Kenai River. Looked at another way, nearly half the households—
both resident and non-resident—who fished anywhere in Southcentral Alaska in 1993 fished the
Kenai River system.

Figure lI-8, The Importance of the Kenai River Sport Fishery, 1993

39%

Non-Resident
Households
32,000

Total Non-Resident Households Total Households That Fished Total Southcentral Resident
That Fished in Southcentral the Kenai River System Households That Fished
58,000 56,000 61,000

Sources: Bstimated from ISER surveys and ADF&G data, based on fishing trips in May, June, and July.
Includes fishing on the mainstem and in the Russian River.
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Table I1-2 and Figure 11-9 show the sport harvest of Kenai River sockeye compared with the inriver
return (the return to the mouth of the river) over the past decade. The sport harvest varied from less
than 40,000 to more than 330,000 sockeye-~anywhere from 11 {o 26 percent of the inriver return.
Generally, the higher the inriver return, the higher the sport harvest, but it’s not an exact
correlation. Other factors—like the timing of the run—also influence the catch. If, for instance, a
large number of fish move into the river later than expected, and many anglers have given up and
gone home, then the sport catch wouldn’t reflect the fact that more fish were in the river.

Table ll-2. Sport Harvests of Late-Run Kenai River Sockeye, 1984-1994

Kenai Russian Total As Percentage
Mainstem River Harvest of Inriver Return*

1990 120,783 176,938
12,001

* Inriver return calculared by adding sport and personal use harvests below the sonar counter to the sonar count.

Source: Assessment of Sockeye Salimor Returns to the Kenai River, by Doug McBride and Steve Hammarstrom, Alaska
Department of Fish and Game, Sport Fish Division, 1995.

Figure li-9. Inriver Return and Sport Harvest of Late-Run Kenai River Sockeye
{Numbers of Fish)
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Source. Assessment of Sockeye Salmon Returns to the Kenai River, by Doug McBride and Steve Hammarstrom,
Alaska Department of Fish and Game, Sport Fish Division, 1995. Includes harvests from Kenai mainstem
and Russian River.
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Table I1-3 shows the 1993 Kenat River sport salmon harvest of guided and unguided anglers. Many
guided anglers are non-residents; they hire guides with boats so they can go after kings. Unguided
anglers target mainly sockeye, which they can catch from the riverbank. Unguided anglers took 88
percent of the sockeye catch, while guided anglers took 54 percent of the king catch.

Table I-3. Kenai River Salmon Sport Harvest, 1993

Number of Fish Guided Unguided

Sockeye 16,457 120,722
King 16,463 13,849
Silver 23,743 26,795

Total 56,663 161,366

Composition of Catch by Angler Group

Sockeye 29% T5%
King 29% 9%
Silver 42% 17%

All species 100% 100%

Share of Catch by Species -

Sockeye 12% 88%
King 54% 46%
Silver 47% 53%

Source: Harvest, Catch, and Participation in Alaska Sport Fisheries During 1993, by Michael Mills,
Alaska Department of Fish and Game, Division of Sport Fish, September 1994,

Fisheries Management

Hitting the Management Target

Probably the most important thing to keep in mind about management of late-run sockeye—or any
other salmon—is that precise management is impossible. Salmon runs in Upper Cook Inlet are brief
but intense, with hundreds of thousands or even millions of fish moving within very short periods.
Stocks from a number of rivers and streams mingle in the inlet, complicating management. Run
sizes can change dramatically and unpredictably from year to year. Managers have to make
decisions quickly but are hampered by the limits of their information and management tools.

The primary goal for managers of Kenai River sockeye (and the other Upper Cook Inlet saimon
stocks) is making sure enough spawn each season to produce healthy future runs. At the same time,
they try to make sure not too many sockeye go upriver to the spawning grounds; many biologists
believe that too many spawners also have the potential to hurt future runs, by damaging spawning
habitat and overstressing rearing areas and food supplies.

Based on research and historical data, biologists estimate how many salmon need to return to the
river to spawn. The management target for Kenai River sockeye (as measured at the sonar counter
near the Soldotna bridge) established by the Alaska Board of Fisheries is principally spawning
escapement, but it also includes a share for sport anglers. It is only since the late 1960s, when sonar
counters were introduced, that biologists have been able to count salmon returning to Alaska’s
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rivers. The management target for Kenai River sockeye has been increased several times over the
past 25 years, as biclogists learned more about the fishery and as sport fishing increased.

The current management target for Kenai River late-run sockeye is 450,000 to 700,000 fish at the
sonar counter. (The total inriver return—the return to the mouth of the river—is larger than the
sonar count, because sport anglers harvest some sockeye before they reach the sonar counter). The
management target is a range rather than a single figure because it’s not possible to control returns
to the river that accurately. In fact, keeping returns within the broad target range is difficult.
Managers try to regulate returns to the river by regulating commercial openings.

Regulating returns to the river requires continuous monitoring, maximum flexibility of regulatory
tools (timing, duration, and location of commercial openings), and more than a little bit of luck.
Shifting weather and tides and changes in fishing effort make it difficult to predict what the
commercial catch will be for any given opening. Another complication is that Kenai River sockeye
mix with other stocks in the inlet.

No one can predict exactly when the sockeye will move into the Kenai River—and when they do
move, almost all of them will often move within a two-week period. Hundreds of thousands of
sockeye can pass the sonar counter within a few days. So it’s not surprising that managers often
miss their target for late-run sockeye. Table 1I-4 shows the management targets and estimated sonar
counts from 1981 though 1995.

Table I-4. Management Targets and Sonar Counts of Kenai River Sockeye

Management Target Sonar Count How Did We Do?
1981 350,000-500,000 408,000 within
1982 620,000 above
1983 630,000 above
1984 345,000 below
1985 501,000 within
1986 501,000 within
1987 400,000-700,000 1,597,000 above
1988 1,021,000 above
1989 1,599,000 above
1990 659,000 within
1991 645,000 within
1992 995,000 above
1993 814,000 above
1994 1,004,000 above
1995 450,000-700,000 630,447 within

Source:  Paul Ruesch and Jeff Fox, Upper Cook Inlet Commercial Fisheries, Annual Management Report, 1993,
Alaska Departiment of Fish and Game, Commercial Fisheries Management and Development Division, 1994,

From 1981 through 1986, the management target was 350,000 to 500,000 sockeye. Managers hit
(or came very close to) that target 4 out of 6 years. The remaining 2 years returns exceeded the top
end of the range by about 25 percent.

In 1987, the target was raised to 400,000 to 700,000 sockeye, and it remained at that level through
1994, During those 8 years, returns were within the target range twice. In the other years, returns
exceeded the top end of the target by anywhere from 15 percent to more than 100 percent. In 1995
the Board of Fisheries increased the bottom end of the target to 450,000. The 1995 returns were
within the target range.
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So altogether in the past 15 years, managers were within or near the target range 7 times and
exceeded it 8 times.

Commercial Management

The first step in management of the Upper Cook Inlet sockeye fishery is ADF&G’s forecast of the
commercial sockeye harvest for the coming season. Those forecasts are intended to help fishermen
and managers plan for the coming season. But forecasting complex, volatile salmon runs is
difficult, as Figure 11-10 shows. Almost all forecast harvests since 1985 have been smaller than
actual harvests——and the difference in some years was more than 100 percent. So managers begin
the season with a lot of uncertainty about the actual size of the Upper Cook Inlet salmon runs.

Figure 11-10. Actual and Forecast Harvests of Upper Cook Inlet Sockeye Salmon
{In Millions of Fish)
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Sowrce: Paul Ruesch and Jeff Fox, Upper Cook Inlet Commercial Fisheries, Annual Management Report, 1993,
Alaska Department of Fish and Game, Commercial Fisheries Management and Development Division, 1594,

Harvest Foracast (Millions of Fish)

Three primary managed sockeye runs move into Upper Cook Inlet, bound for the Kasilof, Susitna,
and Kenai rivers. The Kenai River run is the largest; it builds to a peak quickly and then tapers off.
The surge of fish can be quite dramatic—numbers coming into the river can go from one to 60,000
in a single day. ADF&G monitors run strength in the inlet through test fisheries and commercial
landings. Returns to rivers are monitored by sonar counters and weirs.

There are regularly scheduled, 12-hour commercial openings on Mondays and Fridays throughout
the late sockeye run in both the Central and Northern districts of Upper Cook Inlet. As information
about the run size accumulates from the commercial catch and escapement into rivers, managers can
angment those regular openings with emergency openings. Those emergency openings are typically
in the Central District, where most of the harvest is taken, and are often restricted to just a portion of
the district. Managers attempt to hit the management targets for the various rivers in Upper Cook
Inlet by controlling commercial openings.

As mentioned earlier in the chapter, the Upper Cook Inlet salmon harvest is taken with set and drift
gillnets. The drift fleet is confined to the Central District; setnetters fish in both the Central and the
Northern districts but about 70 percent are concentrated on the east side of the Central District
between Humpy Point and the Kenai River (Map II-1). The east side setnet fishery mainly targets
the Kasilof and Kenai river runs. The west side setnetters in the Central District target the smaller
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During reguiar Central District openings—which are districtwide, unless restricted by emergency
order—the drift fleet can fish in the middle of the inlet, where they catch sockeye bound for all the
Upper Cook Inlet river systems, including those in the Northern District. During emergency
openings (which managers add as they learn more about the strength of the runs) the drift fleet is
typically restricted to an area known as “the corridor,” roughly 1.5 to 3 miles offshore on the east
side of the Central District (Map 11-1). Confining the driftnetters to this corridor is intended to
reduce their catch of sockeye bound for the Susitna River system.

Figure II-11 shows the importance of
sockeye (and in particular Kenai River
sockeye) to the Upper Cook Inlet salmon
harvest in the 1990s, and Figure I1-12
shows the division of the sockeye harvest
among drift and setnetters. Sockeye have
made up 80 percent of the Upper Cook
Inlet harvest in recent years; Kenai River
sockeye alone accounted for more than
half the harvest.

The Central District drift fleet took about
60 percent of the sockeye harvest
between 1990 and 1994, The setnetters
on the east side of the Central district took
about 35 percent. Setnetters in the
Northern District and on the west side of
the Central District each took around 2
percent of the sockeye harvest.

Sport Fishery Management

The sport fishery for late-run sockeye on
the Kenai River is from the mouth of the
river up to Kenai Lake (Map 1I-2). The
Department of Fish and Game manages
the sockeye sport fishery by licensing
anglers and establishing bag and
possession limits. The typical limits in
recent times have been three sockeye
harvested per day and three in

Figure 1-11. Composition of Upper Cook Inlet
Salmon Catch, 1990-1994

Other Species
(20%)

Figure 1I-12. Division of Upper Cook Inlet
Sockeye Harvest, 1990-1994

Northern District Setnet {2%)
Central, West Side Setnet {2%)

Source: Upper Cook Inlet Commercial Fisheries, Annual Management
Report, 1993 and 1994, Paul Ruesch, and Jeff Fox, ADF&G
Commercial Fisheries Management and Development Division

possession. There are also gear and area restrictions.

The fishery is normally open 24 hours a day. Managers can cut limits or add restrictions if the run is
weak. For instance, the 1993 season began with a bag limit of two sockeye, with anglers restricted
to fishing between 6 a.m. and 11 p.m. In years when more than 700,000 sockeye pass the sonar
counter, managers increase the bag limit to six fish.
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Personal Use and Subsistence Dip Net Fisheries

During recent years, Alaskans have been able to take late-run sockeye with dip nets in the area from
the mouth of the Kenai River up to the Warren Ames Bridge (about 5 miles from the mouth), under
either subsistence or personal use regulations. (There have also been personal use and subsistence
set gillnet fisheries on Cook Inlet beaches.)

Regulations governing the subsistence and personal use fisheries have changed often over the past
decade, largely in response to court decisions in the ongoing battle over who qualifies as a
subsistence user and what areas of Alaska are open to subsistence hunting and fishing. In some
years there have been personal use fisheries, in others subsistence fisheries; in a few years there
were both. Both subsistence and personal use fisheries are restricted to Alaska residents.

The chief difference between a subsistence and a personal use fishery is that subsistence uses have
priority over other uses. That means if managers decide a run may fall short of necessary spawning
escapement, then any comunercial or sport fisheries must be restricted before a subsistence fishery is
restricted. Personal use fisheries do not have such a priority.

For Kenai River late-run sockeye, in 1994 there was a subsistence dip net fishery that started early
in the season and was open two days a week, with households allowed to take 25 fish during the
season. In 1995, however, a court upheld a determination by the Joint Board of Fisheries and
Game that Upper Cook Inlet was a non-subsistence area.

In most recent years, the Alaska Board of Fisheries authorized a personal use dip net fishery in the
Kenai River when the sockeye count at the sonar reached some specified level (from 450,000 to
700,000 in different years); dipnetters were typically allowed 6 fish per day. But in 1995, after the
courts declared that Upper Cook Inlet was not a subsistence area, there was an additional personal
use fishery that essentially operated under the same regulations that had governed the subsistence
dip net fishery in 1994,

In the past 10 years the combined annual personal use and subsistence dip net harvest in the Kenai
River has varied from fewer than 1,000 to about 50,000 sockeye; in 1994 the dip net harvest was
about 33,000.






Chapter lll. Methods, Assumptions, and Limits

This chapter describes how we measured potential changes in the sport and commercial fisheries,
and talks about the limits of the analysis. The personal use dip net fishery for late-run Kenai River
sockeye would also be affected by management changes. But the limited historical information on
that fishery made it impossible for us to analyze change in the same way we did for the sport and
commercial fisheries. We did, as we discuss in the section on study scenarios (beginning on page
I11-10) examine one scenario that includes an increased dip net harvest.

Measuring Economic Effects

We used two measures of potential effects of re-allocating some Kenai River sockeye: net economic
value and economic impacts. Some of the same information goes into both analyses, but the two
concepts measure economic effects in quite different ways.

Net economic value measures how much an economic activity (like fishing) is worth to residents of
some geographic area—like Alaska. Net economic value measures worth by subtracting costs from
benefits; in this study, those are the benefits the Kenai River sockeye fishery provides, minus the
costs of getting those benefits. It includes both market and non-market benefits and costs.

Economic impacts are spending and the jobs, income, or other measures associated with an
economic activity (like fishing). Spending for fishing directly creates jobs and income (for
commercial fishermen, processors, sport fishing guides, and others) and indirectly creates additional
jobs and income (for store owners and others) as fishery income circulates through the economy.

What are some of the limitations inherent in the way we measure economic effects? The net value
method attempts to put a dollar value on what something is worth. It values the marginal (or
additional) unit of a good or service at market price, if there is a market price. That means it
assumes everyone would pay the market price for an additional unit of something. In reality, what
people would pay for one more unit would depend on market conditions. And some goods have no
market price. For non-market goods (like sport fishing trips), net value can only estimate worth
indirectly, by observing what people pay for goods with a market price (fishing tackle) to get goods
without a market price. Finally, net value totals up dollar value without paying attention {o
distribution—although a change in value might affect some people much more than others.

A shortcoming of impact analysis is that it typically fails to take into account that other economic
changes would partially offset changes from a specific activity, For instance, if a factory closed and
200 employees lost their jobs and $100,000 in income, it is not correct to say that the economic
impact of the closing would be the loss of 200 jobs and $100,000 in income. A complete analysis
would have to consider how many of the workers found other jobs, offsetting some of the loss.

In this study, we did in fact look at some offsetting changes elsewhere in Alaska that would
accompany changes in the Kenai River sport and commercial fisheries. For instance, we took
account of how increased spending by Southcentral residents for sport fishing on the Kenai would
decrease spending for sport fishing trips elsewhere in the region. And in a small economy like
Alaska’s, which depends on sales of natural resources to consumers outside the state, it is more
reasonable to assume that most jobs and income lost because of reduced spending by commercial
fishermen or non-resident sport anglers would not be replaced by other jobs and income.

Despite the limits of the two analytical methods, both are standard, very widely used techniques.
There is no perfect way of assessing economic effects. Both net value and economic impact analysis -
provide useful results that allow us to compare effects of a change under various alternatives.
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Calculating Value and Impacts

A critical difference between the two analytical methods is in the way they deal with expenditures.
Expenditures include payments to commercial fishermen, fish processing workers, sport fishing
guides, owners of tackle shops, and others. Figure 111-1 shows how expenditures are used to
determine economic impacts and net economic value.

To calculate economic impacts, we consider expenditures as a means of generating jobs and
income both directly (for fishermen and others in the fishing industry) and indirectly (for people
who benefit when those in the fishing industry spend money). If expenditures drop, jobs, income,
and economic activity drop; if expenditures increase, more jobs and income are created and
economic activity increases.

To calculate value, we consider expenditures as the costs of using the fishery. For instance, if a sport
angler hires a fishing guide, or a commercial boat captain pays crew members, those are costs of
using the fishery. People pay those costs in the hope of getting the benefits of the fishery—for
commercial fishermen, those benefits are the market value of their catch and the enjoyment of their
work. For sport anglers, the benefits are the pleasures of fishing—catching fish but also less tangible
benefits like spending time on a scenic river. After estimating costs and benefits, we subtract costs
from benefits. That difference between costs and benefits is the net value. If the benefits from a
change are bigger than the costs, economic value increases; if the costs exceed the benefits, economic
value decreases.

Figure lll-1. Measuring Impacts and Value

MEASURING ECONOMIC VALUE MEASURING ECONOMIC IMPACT
EXPENDITURES

Direct economic impacts

Indirect economic impacts

Economic Value: Economic Impacts:
Benefits Minus Costs Jobs and Income
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Measuring Effects of More Sockeye in the Kenai River

Figure III-2 shows how we use the economic impact and net value methods to estimate the effects
of allowing more sockeye into the Kenai River. If fishery managers let more sockeye return to the
river, the change would increase opportunities for sport anglers and decreases opportunities for
commercial fishermen. Sport anglers could expect more benefits—Ilike catching more fish, or
catching fish more easily. More fish could also draw more anglers to the Kenai, so sport anglers as
a group would also likely spend more. Commercial fishermen and processors, on the other hand,
could expect smaller benefits because their catches would be reduced—but costs would also be
reduced, because fishermen would spend less for wages, fuel, and some other kinds of expenses.

So how do those changes in benefits and costs figure into economic impacts and net value? The
dotted lines and squares in Figure III-2 trace the change in economic impacts. Sport anglers’
expenditures are higher, creating more jobs and higher incomes. Expenditures on the commercial
side are lower, meaning fewer jobs and less income. If the gains on the sport side exceed the losses
on the commercial side, the economy as a whole gains jobs and income; if the commercial losses
exceed the sport gains, the economy loses jobs and income.

The solid arrows and circles in Figure 111-2 trace the changes in economic value. On the sport
fishing side, higher benefits relative to expenditures mean an increase in economic value of the sport
fishery. But reduced benefits relative to expenditures on the commercial side mean a drop in
economic value of the commercial fishery. To estimate the change in the overall value of the fishery,
we compare the losses on the commercial side to the gains on the sport fishing side: if the sport
gains are bigger, the overall value of the fishery increases; if the commercial losses are bigger, the
overall economic value of the fishery decreases.

Figure HI-2. Effects of Higher Inriver Return

4//\

Increased sport fishing opportunities Reduced commercial fishing opportunities
{more fish in the river, possibly higher bag limits) (fewer openings)
HIGHER BENEFITS HIGHER COSTS LOWER BENEFITS FROM LOWER COSTS
FROM SPORT FISHING (EXPENDITURES) COMMERCIAL FISHING (EXPENDITURES)

IN SPORT FISHING - AND PROCESSING DUE IN COMMERCIAL FISHING
TO LOWER CATCHES |

-l - -

Higher direct econgrmic Lower dircct econontic
impacts of sport fishing impacts of commerctal
fishing and processing
plus Plus
Lower indirect economic
Higher indirect econotnic impacts of commercial
impacts of sport fishing fisiing and processing
| |

Y Y

Change in cconomic impacts
(total change in jobs and income in both sport and commercial fishery}
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Data Sources

Our analysis is based on surveys of sport and commercial fishermen, interviews with processors,
information from prior fisheries studies, and data from public agencies

Our survey procedures included a number of steps to help insure that we collected accurate,
meaningful data. We pre-tested survey questions, to find and clarify unclear or ambiguous questions.
A data editor reviewed the completed survey forms for completeness and consistency; whenever
possible, our interviewers called back respondents to resolve any problems we found. We configured
our data entry programs to reject some types of incorrect data. We entered a sample of surveys twice
and compared the two entries to measure the accuracy of data entry. Once all the survey data was on
the computer, we reviewed it and corrected for missing or unreasonable values.

Our site data came from many sources, which we can group into three categories: (1) conversations
with fisheries experts from ADF&G and other organizations; (2) reports and other fisheries-related
material from ADF&G; (3) guide books, gazeteers, newspapers, maps, and other sources

One researcher initially entered site dataon spreadsheets, and then another researcher checked the data
for accuracy. A third check on accuracy of data came when researchers reviewed their model results.
While complete accuracy is impossible in a project that brings together extremely large amounts of data
from many sources, we believe the steps we took kept inaccuracies in the data to a minimum.

ISER Surveys

In 1993 and 1994 ISER conducted six fishery-related surveys. The 1993 surveys were done primarily
for another pending ISER report, but for this study we used information collected from Southcentral
Alaska residents. The 1994 surveys were all designed to collect information for this study. Table III-1
shows who was surveyed, numbers of respondents, methods of survey, and response rates.

Table lli-1. ISER Sport and Commercial Fishing Surveys, 1993-1995

Survey Respondents Method Number of Response  Margin of
Responses Rate Error

Sport Anglers June 1993 phone 1,355 83% +4%

Alaska Statewide

Sport Anglers Fall 1993 phone/panel 918 68% 5%

Alaska Statewide*

Southcentral Alaska Sport Winter phone (panel sample 160 +57% 1%
1994/95 of 1993 respondents)

Southcentral Alaska Sport Winter phone 491 76% +6%

(new sample) 1994/95

Non-resident sport anglers Winter mail 4,278 61% +2%
1993/94

Non-resident sport anglers Winter mail/panel 972 45% 4%

(follow-up of 1994 survey) 1994/95

Cook Inlet permit holders May 1994 phone 487 85% +4 per

(pre-secason)

Cook Inlet permit holders Fall 1994 phone 320 950% 6

(post season)

Cook Inlet crew Fall 1994 phone 213 84% +10

*ADF&G conducted follow-up interviews with the same respondents interviewed in June.
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Economic Models

We constructed economic models to help us analyze potential changes in both net economic value
and economic impacts. The models allowed us to calculate potential effects under a number of
regulatory changes in the salmon fishery, assuming different ran sizes, market prices, and other
conditions. As discussed in detail later in this chapter, we used our models to examine the range of
potential change under ten scenarios.

The model framework also provided us with a consistent format for discussing other potential
effects of allocation changes that were not quantified in this study. Finally, it assured internal
consistency of the analysis, since all elements were based on the same assumptions.

In building our economic models, we had to estimate how sport and commercial fishermen might
change their behavior if there were a change in sockeye allocation. These estimated changes in
behavior were the basis for calculating economic impacts and were important for calculating net
economic value.

Estimating Changes in Net Economic Value

Remember that this study does not examine total net economic value of the Kenai River sockeye
fishery, but rather changes in net economic value resulting from changes in fishery management.
Practically speaking, looking at the total value of either the sport or the commercial fishery is not
relevant to understanding the economic effects of a change.

Earlier we defined net economic value as benefits minus costs. Net economic value as defined by
economists and as used in this study may not be familiar to many readers. So here we describe the
broad concept of net economic value. In later chapters, we discuss in detail how the concept applies
specifically to the sport and commercial fisheries.

What is the definition of cost? Economists define the cost of a good, service, or experience in terms
of what we give up or forego to obtain it. What we give up includes the costs of anything we have to
buy—such as the fuel a commercial fishermen buys for his fishing boat or a sport angler buys for his
camper. It also includes the cost of any labor used in producing the good, service, or experience. The
cost of labor equals the value the worker gives up to work in a particular job—not only the monetary
income the worker would have earned in another job, but also any change in the net value of non-
monetary benefits the worker derives from work and leisure. Cost also includes not only the cost of
paid workers—such as commercial fishermen—but also the value of sport anglers’ time. If a sport
angler gives up a day of work to go fishing, from an economic perspective that is as much a cost of
fishing as the cost of the gas used to get to the fishing site. Economists refer to these kinds of costs as
“opportunity costs.”!

What is the definition of value or benefit? Economists usually define the value of a good, service, or
experience in terms of “willingness to pay” or “willingness to accept.” Willingness to pay is the
largest amount an individual would pay to be able to obtain an item or undertake an activity. That
willingness to pay includes not only what he actually pays, but any additional amount he would be
willing to pay, if he had to. Willingness to pay can measure the value of goods or activities that
don’t have a market price. For instance, if someone gives you a freshly caught sockeye salmon, the
fact that you got it for free does not mean it has no value. Its value to you is whatever you would

[A1_10ther kind of cost, referred to as scarcity cost, is the cost of not using the resource in some alternative use, Thus the cost
of foregone sport fishing opportunities may be considered a cost of the commercial fishery, while the cost of foregone
commercial fishing opportunities may be considered a cost of the sport fishery. In effect, this study measures these costs at
the margin—for incremental changes in the allocation of Kenai River salmon,
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have been willing to pay for it. Thus, a good, service, or experience can have a value in dollars,
even if no one actually pays.

Willingness to accept is the smallest amount an individual would need to be compensated for
voluantarily giving up an item or an activity. For many goods or activities, willingness to accept i$
often larger than willingness to pay. That’s because the premise for willingness to pay is that you
don’t yet have the good: how much would you be willing to pay to get it? Willingness to accept, on
the other hand, starts with the premise that you have the good and are being asked to give it up.

For this study, we use primarily “willingness to pay.” Several of our analyses—Ilike the travel cost
analysis, described in Chapter VI—rely on observed changes in behavior that indicate willingness
to pay. In the contingent value analysis in Chapter IX, we do discuss commercial fishermen’s
willingness to accept the loss of a portion of their sockeye harvest. We base that discussion on
specific willingness to accept questions we asked in a survey of commercial fishermen. The results
were, as we might anticipate, that commercial fishermen said they would have to be compensated
much more to give up some fish than they were willing to pay to get some additional fish. 2

Figure IH-3 illustrates the concept of net economic value. For any given quantity of some
hypothetical good, there is an additional cost or benefit—known to economists as marginal cost or
marginal benefit—from producing or consuming one more unit of the good. The marginal or
additional cost is the cost of producing one more unit of the good. It is shown as an upward sloping
line, because as quantity increases marginal cost usually rises. In other words, the more we have of
a good, the higher the additional cost of adding one more unit. The marginal or additional benefit
from consuming one more unit of the good is shown as a downward sloping line, because as
quantity increases marginal benefits usually decline. In other words, the more we have of a good,
the lower the additional benefit from having one more unit. (If this good is traded in markets, then
the marginal benefit curve equals the market demand curve and the marginal cost curve equals the
market supply curve.)

Figure lIl-3: Marginal Benefit, Marginal Cost, and Net Economic Value

Cost or Benefit
(willingness to pay)

a
b Marginal cost

Net
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d

Cost Marginal benefit
f g {willingness to pay)
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For any given quantity of a good, service, or experience, the net economic value is the benefits
minus the costs: the difference between the total benefit (the area under the marginal benefit curve)
and the total cost (the area under the marginal cost curve). In Figure I1I-3, for quantity Q,* net

2 Some economists would argue that in order for the net economic value of fishing to go‘u%, willingness to pay among those
who gain fish would have to be larger than willingness to accept among those who lose fish, because no compensation will
actually take place.
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economic value is shown by the trapezoid a-b-c-d (total benefits are shown by the trapezoid a-b-f-g,
while total costs are shown by the trapezoid d-c-f-g).

In Chapters VI and IX, we’ll talk in detail about how this general concept of net economic value
applies to the sport and commercial fisheries.

In measuring net economic value it’s crucial to define for whom we are measuring benefits and
costs. For this study, we focused on net economic value to Alaskans. We ignored economic benefits
of Cook Inlet fisheries that may accrue to other Americans or to foreigners—even though such
benefits may be substantial. For example, residents of all the other states may enjoy benefits from
sport fishing on the Kenai River, residents of Washington may enjoy benefits from commercial
fishing in Cook Inlet, or residents of Japan may enjoy benefits from eating commercially harvested
saimon from Cook Inlet. However, we focused on the benefits derived by Alaska sport anglers,
Alaska commercial fishermen, and other Alaskans.

Focusing on net economic value to Alaskans has important implications for our study. For example,
most of the salmon harvested in the Cook Inlet commercial fishery are consumed outside Alaska,
mostly in Japan. Also, some of the commercial harvesters in the Cook Inlet fishery are not Alaska
residents. Thus we exclude substantial portions of the economic value of the commercial fishery that
would be included if we were measuring net economic value to a broader group. We also exclude a
potentially significant component of economic value on the sport fishery side, because we do not
measure net economic value for non-resident anglers. (We do, however, include the effects of non-
resident angler spending in Alaska when we look at economic 1mpacts.)

Estimating Changes in Net Economic Value of the Sport Fishery

For the sport fishery, we used two methods to estimate changes in net economic value—the travel
cost and contingent value methods. The travel cost method indirectly estimates change in net value
by observing changes in behavior, while the contingent value method directly estimates changes by
using survey responses of sport fishermen about how they would value changes in fishing
opportunities. For the travel cost method we used statistical analysis of survey data and other
information to try to identify a break even point where an angler decides whether or not fo take an
additional sport fishing trip. These methods are described in detail in Chapter V and Appendix A.

Estimating Changes in Net Economic Value of the Commercial Fishery

For the commercial fishery, we used four methods of estimating changes in net economic value: the
accounting method, the observed choices method, the contingent value method, and the job ranking
method. Each of these methods looks at somewhat different aspects of net economic value.

The accounting method is a straightforward comparison of changes in the value of the harvest with
changes in costs. The observed choices method is comparable to the travel cost method for the sport
fishery, because it also indirectly estimates change by observing behavior changes. The contingent
value method is similar to the contingent value method for the sport fishery, in that it relies directly
on survey responses of commercial fishermen about how they would value changes in their
harvests, The job ranking method specifically attempts to measure changes in net economic value
for crew members; the other methods mainly measure changes in economic value for the permit
holders. These methods are described in detail in Chapter IX and Appendix B.
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Estimating Changes in Economic Impacts

At the outset of the chapter, we defined economic impacts as a measure of the Jevel of economic
activity in an area. Jobs and income are the most common measures of economic impacts, but any
measure that is interesting and important to the policy or project being studied can be used. Other
common measures of economic impacts include sales, value added, property values, tax revenues,
and demand for government services, Economic impacts must be defined in terms of the geographic
area in which they occur—such as a city, county, state, or country. In this study we estimate
impacts for the state of Alaska.

Remember that in this study we do not estimate total economic impacts of either the sport or the
commercial fishery. What we estimate is change in economic impacts that could follow a change in
management of Kenai River sockeye. We used three measures of change in economic impacts of the
sport and commercial fisheries:

¢ Changes in total value added of businesses operating in Alaska—the value of businesses’ final
sales, minus the value of any purchased inputs to the sales

e Changes in income earned in Alaska

e Changes in annual average employment in Alaska

Direct and Indirect Economic Impacts

Economic impacts result from expenditures. An initial expenditare in the sport or commercial
fishery circulates through the economy and creates a chain reaction of additional expenditures.
Economists generally refer to the effects of the initial expenditure as “direct” economic impacts and
the effects of the additional expenditures as “indirect” economic impacts. Total economic impacts
are the sum of direct and indirect impacts.?

Which impacts are classified as “direct” and which as “indirect” can vary, depending on the
modeling framework being used in a given project. Where the line is drawn between direct and
indirect impacts isn’t as important as making sure that everyone understands the definition.

For this study, we defined direct economic impacts of the sport fishery as the value added, the
income, and the employment in the Alaska firms that either sell goods and services to sport anglers
or that manufacture or transport goods sold to sport anglers. We defined direct economic impacts of
the commercial fishery as the value added, the income, and the employment in the Alaska commercial
fishing and fish processing industries and in the Alaska firms that either sell goods and services to
commercial fishermen and processors or that manufacture or transport goods sold to commercial
fishermen and processors. We used this definition of direct impacts of the commercial fishery to
make it consistent with the definition we used for the sport fishery. However, it would also have
been possible to define direct economic impacts of the commercial fishery as just value added,
income, and employment in the fishing industry itself,

3Som_etim§as economists scjgarate the effects of the additional expenditures into two categories: “indirect” and “induced.” We
explain this distinction in Appendix I; we do not make this distinction in this study since our methodology calculates both
“Indirect” and “induced” impacts simultaneously,
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Potential Changes in Economic Impacts

Changes in the management of Kenai River sockeye could have a wide variety of economic impacts
on the sport and commercial fisheries. For both the sport and commercial fisheries, the change in
economic impact depends, to a large extent, on two important factors:

(a) the extent to which expenditures “leak out” of the Alaska economy as a result of purchases made
outside Alaska or income earned by non-residents

{b) the extent to which changes in expenditures in the Kenai River sockeye sport or commercial
fisheries are offset by changes in expenditures in other Alaska fisheries or in other sectors of the
Alaska economy.

Here we briefly review these factors. We discuss them in greater detail in Chapters VII and X.

An increase in the number of sockeye in the Kenai River would likely cause both resident and non-
resident anglers to take additional trips to the Kenai River. In the course of these trips, the anglers
would spend money on a variety of goods and services—fuel, food, and guide services, for
example. That spending would directly generate value added, income, and employment in the
businesses providing goods and services to anglers. In turn, as those businesses and their
employees and owners spert the money earned from sales to anglers, additional indirect value
added, income, and employment would be created.

At each stage in the spending, some of the money would leak out of the Alaska economy; how
much leaks out depends on the kind of expenditure. For example, spending to hire resident
Alaskans as guides would have a greater economic impact than expenditures to purchase tackle
manufactured outside Alaska—because more of the money spent to hire Alaskans as guides would
stay in the economy.

Another important factor to consider when looking at the economic impacts of putting more fish in
the Kenai River is this: if anglers spend more fishing on the Kenai River, how would their other
spending be affected? Having better fishing in the Kenai River does not give anglers any more
money to spend. If they spend more on the Kenai, they have less to spend elsewhere—either less to
spend on fishing or less to spend on other kinds of activities.

For resident anglers, spending more on the Kenai could mean either spending less elsewhere in
Alaska or spending less outside the state. Say better fishing on the Kenai River causes an angler to
fish there instead of on the Susitna River. If the angler spends exactly the same amount fishing the
Kenai River as he would have spent fishing the Susitna {and purchases the same kinds of goods
and services), then there would be no change in the economic impact on Alaska. Additional sales,
income, and jobs would be created on the Kenai Peninsula—but those increases would be offset by
losses in the Mat-Su Borough. If, on the other hand, the Alaska angler decides to spend more
fishing on the Kenai River instead of taking a trip to Disneyland, then the economic impact on
Alaska would increase—because more money would stay in the state.

How better fishing on the Kenai might affect the economic impacts of non-resident anglers would
depend on why they came to Alaska. If a visitor was already in Alaska and decided to spend more
fishing on the Kenai River because of better fishing conditions—but less on other things—then the
impact on the Alaska economy would be small, because the visitor would spend about the same
amount of money. But if better fishing conditions on the Kenai caused visitors to spend more
money than they otherwise would have—or drew non-resident anglers who wouldn’t have
otherwise come to Alaska—then the economic impacts on Alaska would increase, because there
would be new money in the economy.
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On the commercial side, a decrease in the number of fish that commercial fishermen catch would
reduce their income and that of workers in the processing industry. It would also reduce spending
by fishermen and processors for supplies such as fuel and packaging. That in turn would reduce the
indirect value added, income, and employment—because income earned by fishermen, processing
workers, and workers in firms supplying the commercial fishing industry circulates through the
Alaska economy. An important factor determining how much net value, sales, and employment in
Alaska would be reduced is how many fishermen or processing workers are non-residents.

Methodology for Estimating Changes in Economic Impacts

Our calculations of changes in economic impacts are presented in Chapters VII (sport fishery) and
X {commercial fishery). Those chapters also present detailed descriptions of our methodology for
estimating economic impacts.

Our analysis in both chapters is based on an input-output model of the Alaska economy known as the
Alaska Input-Output Model. The model was originally developed at ISER with funding from the
ADF&G Division of Sport Fish, as part of a study of the statewide economic impacts of sport fishing.
ISER has used the model to analyze the economic impacts of several other industries as well,

The Alaska Input-Output Model--together with a matrix relating changes in expenditures for specific
fisheries goods and services to in-state expenditures for different Alaska industries—can be used to
trace how expenditures for specific fisheries goods and services translate into direct and indirect
impacts on net value, income, and sales in Alaska. Appendix I provides a detailed technical
description of the mode].

The Alaska Input-Output model relates changes in spending in a particular industry to impacts on
the Alaska economy. It is custom designed to take account of unique characteristics of the Alaska

~ economy. For this study, we used the model to develop a set of coefficients which directly relate
changes in expenditures for fisheries-related goods and services to direct and indirect impacts on
Alaska net value, income, and sales. We refer to this set of coefficients as the Cook Inlet Salmon
Economic Impact Model. Appendix I describes the development of these coefficients.

After we developed the Cook Inlet Salmon Economic Impact Model, there were two stages to our
analysis of the changes in economic impacts of the sport and commercial fisheries resulting from a
change in management:

1. Estimating a vector of changes in expenditures, by type of expenditure, resulting from changes
in management

2. Using the Cook Inlet Salmon Economic Impact Model to transform the vector of changes in
expenditures to estimates of direct and indirect economic impacts

For both fisheries, we estimated changes in expenditures using the same methods we used to
estimate changes in net economic value.

Study Scenarios and Assumptions

The Alaska Department of Fish and Game (ADF&G) asked us to examine the potential economic
effects of increasing the management target for late-run Kenai River sockeye by 200,000 fish,
measured at the sonar counter near the Soldotna bridge. There is no single answer to that question
and no “best answer.” For Kenai River sockeye, no two years are alike: the size and timing of the
run varies, the management regulations vary, resident and non-resident sport and commercial
fishing activities vary, prices vary, and many other factors vary.
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So there are many possible answers to the question of what the economic effects might be, if the
Alaska Board of Fisheries raised the management target. The answers depend in part on how
ADF&G might define and implement such a policy change. For example, the economic effects on
the commercial fishery would depend on how ADF&G changed commercial openings in any given
year to put more fish in the river. The economic effects on the sport fishery would vary under
different sport and dip net bag limits.

The answers would also depend on other factors beyond the control of ADF&G. For example, if
the run size were large, it might not be necessary to cut back the commercial fishery at all to reach a
higher management target. During low runs, very significant cutbacks might be required. The
economic effects of reduced harvests on commercial fishermen would also depend on the price of
salmon. Commercial losses would be greater when salmon prices were high—every fish given up
would represent more money lost.

To explore the range of potential answers, we chose (in consultation with the ADF&G study team)
a set of 10 hypothetical scenarios. Each combines assumptions about a change in management—a
specific change in the management target and the sport or dip net bag limit—and assumptions about
a change in conditions—most important, changes in run sizes and prices of salmon.

The scenarios we chose don’t include all the possible combinations of changes in management and
changes in conditions-—theoretically, there are hundreds of such possible combinations. Also, there
are many other assumptions in our analysis that could also be varied to produce still more scenarios.
It was not feasible to analyze all these different possible scenarios. The limited time and resources
for this study required thoughtful choices about our analytic priorities.

We chose scenarios that span the expected dimensions of variation. Adding many more scenarios
would have made it difficult to present and interpret our results. We believe that fewer, more
comprehensible scenarios provide more insight: we wanted to keep the study at a scale where
readers can understand what is driving the results. Finally, before we turn to our detailed
description of the scenarios, we want to re-emphasize an important point: our scenarios do not
examine the fotal economic value or economic impact of the sport or commercial fisheries under the
assumed conditions. They examine only the changes in net economic value and economic impacts.

Study Scenarios

Each of our scenarios models a change in management regulations under a given set of conditions—
run size, price, and angler population. Table II1-2 compares the assumptions for our 10 scenarios.
None is a “best” or “most likely” scenario. None is intended as a prediction of what would actually
happen, if the Alaska Board of Fisheries raised the management target for Kenai River sockeye.
How realistic any scenario might be depends on how management regulations, run sizes, prices,
and angler populations actually change in the future. All these changes are very difficult to predict.

The 10 scenarios we analyzed illustrate how economic effects can change under different
conditions. From those scenarios we can infer results for other possible scenarios that we didn’t
analyze and draw some conclusions about the range of possible economic effects.

Scenarios A-E examine the potential economic effects of various management changes, while
holding other conditions constant. Scenarios A1-AS5 examine how the economic effects of a specific
management change differ under various conditions. Our aim was to modify only one assumption at
a time, so it would be clear what was driving the differences between scenarios.
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Table lI-2. Summary of Key Assumptions for Scenarios Analyzed in This Study

Higher Higher sport
+200K sport and dip net +100K 100K at  Low run,

at sonar  bag limif bag limits at sonar  sonar  Low price High price Lowrun  High run  Low price
B Ad

A C D E Al A2 Al A5
ASSUMPTIONS ABOUT MANAGEMENT
Change in sonar target +200,000 +197,189* +152,576% +100,000 -100,000 +200,000 +200,000 +200,000 +200,000 +200,000
Change in sport bag limit no change  higher higher nochange nochange nochange nochange nechange nochange nochange

Change in personal use baglimit no change nochange  higher nochange nochange nochange nochange nochange nechange no change

ASSUMPTIONS ABOUT CONDITIONS

Run size medivm  medium medium  medium  medium  medinin medium low high low
Ex-vessel price medivm  medivm  medivm  mediom  medinm low high medium  medinm low
Number of anglers medium  medium  medium  medium  mediom mediom  mediom  medium  meditm  medium

*Scenario is based on the same reduction in commercial harvests and increase in return to the river mouth as Scenarto A. The increase in the sonar count
target is less than 200,000 because sport harvests {Scenarios B and C, and dip net harvests {(Scenario C) below the sonar are higher.
Note: Bold type indicates change from Scenario A.

Low Run: Less than 2 million Medium Run: 2-5 million High Run: More than 5 million
Low Ex-Vessel Price: $1.00/b. Medinm Ex-Vessel Price: $1.43/1b. High Ex-Vessel Price: $1.75/1b.

Assumptions About Management Changes

MANAGEMENT TARGET ASSUMPTIONS

The current management target for late-run Kenai River sockeye is 450,000 to 700,000 sockeye at
the sonar counter, below the Soldotna bridge and about 19 miles from the river mouth. Our
scenarios include three assumptions about changes in the management target:

e +200,000. We were asked to do an analysis of the economic effects of increasing the
management target by 200,000 sockeye. Scenarios A and A1-AS5 all assume a sonar count
increase of 200,000. In Scenarios B and C, the increase in the sonar count is somewhat less
than 200,000, because those scenarios assume higher sport and dip net harvests between the
river mouth and the sonar counter.

e +/-100,000. Scenarios D and E examine the effects of increasing or decreasing the management
target by 100,000. We added these two scenarios mainly to help define a range of variation, so
we could better understand and estimate the effects of changes in the management target. We
also wanted to explore the possibility of asymmetric results—that is, what are the implications if
sport and commercial groups don’t place the same value on gaining 100,000 fish as they do on
losing 100,000 fish?

Increasing or decreasing the number of sockeye at the sonar counter would mean reducing or
increasing the commercial sockeye harvest in Upper Cook Inlet. The ADF&G study team told us to
assume that any changes in the management target for Kenai River sockeye would be achieved
through standard in-season commercial management. Once the management-target is set, management
biologists try to hit that target by adjusting commercial openings and closings. ADF&G chose not to
explore the less familiar alternatives of reducing harvesting effort or efficiency through gear or area
restrictions or by buying back limited entry permits.
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ASSUMPTIONS ABOUT SPORT AND DIP NET REGULATIONS

It’s not obvious how sport and dip net regulations might change, if the management target for
sockeye changed. The sport fishery is managed primarily by permanent regulations specifying area
boundaries, bag limits, and gear restrictions by species. Late in the season, when managers are
confident that enough sockeye have escaped upriver to spawn, they use emergency regulations to
raise the sport bag limit from three per day and three in possession to six per day and six in
possession. There is also a personal use dip net fishery at the mouth of the river; in recent years that
fishery has been opened at different times during the season and under different regulations and bag
limits. The question for this study was what sport and dip net regulations to model in our scenatios.

In consultation with the ADF&G study team, we decided to analyze three different approaches to
sport and dip net regulation:

* No change: Scenarios A, D, E, and Al through A5 assume no change in sport or dip net bag
limits. These scenarios let us explore the effects of having more fish in the river, with sport and
dip net limits held constant.

* Higher sport bag limit: Scenario B assumes a permanent increase in the bag limit for late-run
sockeye to six per day and six in possession, seven days per week, with low likelihood of
inseason restrictions.

* Higher sport and dip net limits: Scenario C assumes the same higher sport bag limits as in
Scenario B, as well as an increase in the dip net bag limit from 6 to 12 per day and opening the
fishery earlier.

Assumptions about Run Size, Prices, and Number of Sport Anglers

RUN SiZ£ ASSUMPTIONS

For several reasons, the economic effects of allowing more sockeye into the Kenai River are strongly
influenced by the size of the run. Management biologists estimate that in a low run year—a run of
less than 2 million sockeye—achieving an increase of 200,000 sockeye past the sonar would cost
Central District commercial fishermen one regular opening (which is districtwide) and one or two
emergency openings (which augment the regular openings but are typically restricted to some portion
of the district). But in a high run year—a run of more than five million fish—more fish would escape
into the river anyway, and commercial fishermen wouldn’t have to give up any openings. Indeed, in
a run that large, both the commercial and sport fisheries would be managed to maximize the harvest
and try to keep too many salmon from spawning.

The size of other Cook Inlet salmon runs also affects the management of the commercial fisheries.
Late-run Kenai sockeye intermingle in Upper Cook Inlet with other salmon species (coho, chum,
pink, and king) and with sockeye bound for other rivers (the Kasilof, Susitna, and others)—so the
area and duration of commercial openings in the inlet may be tailored to minimize the incidental
catch of one of these other stocks for which a low run is projected.

Run size also affects commercial and sport catch and participation rates, When sport or commercial
fishing is slow, fishermen may decide not to fish. On the commercial side, the catch rate,
frequency, and location of openings may also affect the marginal and average costs of commercial
fishing operations.

For all these reasons, the size of the run is an important variable in estimating the economic effects
of changes in the management of Kenai River late run sockeye. For this study, we used three
assumptions about size of the late run of Kenai River sockeye:
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e Medium run: Seven of our scenarios assume a medium run size-—between two and five
million sockeye.

e High run: Scenario A4 assumes a high run—more than five million sockeye.

» Low run: Scenarios A3 and AS assume a low run-—]Jess than two million sockeye.

In the 14 years since 1981, there have been four low run years, six medium run years, and four
high run years for sockeye. We modeled the effects of different run sizes only for sockeye, since
that species is our main focus. For king salmon and other species—which also are affected by
management changes for sockeye and contribute to changes in economic value and impact—

we assumed medium runs in all scenarios.

PRICE ASSUMPTIONS

When we talk about salmon prices in this study, we mean the price commercial fishermen are
paid—the ex-vessel price. Price obviously has a major influence on how economic value and
economic impacts would change if management were changed. Ex-vessel prices can vary greatly
from year to year and are not easy to predict. For this study, we used medium price, low price,
and high price assumptions which we developed as follows:

*  Medium price: Equal to the 1994 ex-vessel price for Cook Inlet sockeye. We assumed a
medium price for Scenarios A, B, C, D, E, Al, and A2.

* High price: Equal to the highest ex-vessel price for Cook Inlet sockeye during the period 1989-
1994, converted to 1994 dollars and rounded off to the nearest 5 cents. We assumed a high
price for Scenario A3.

* Low price: Equal to the lowest ex-vessel price for Cook Inlet sockeye during the period 1989-
1994, converted to 1994 dollars and rounded off to the nearest 5 cents. We assumed a low price
for Scenarios A4 and AS.

Figure I1I-4 compares these assumptions about price levels with nominal and real (adjusted for
inflation) ex-vessel prices for Cook Inlet sockeye in the past five years. Prices paid fishermen over
the last five years have ranged from $1 to $1.60 per pound; real prices (converted to 1994 doliars)
ranged from $1.02 to $1.76, with a mean of $1.40. The 1994 price of $1.43 was very close to the
mean for the period. In Chapter IX we discuss our ex-vessel price assumptions in greater detail,
and examine factors likely to affect future prices for Cook Inlet salmon.

4 Flor some scenarios, changing our assumptions about run sizes for other species could have an important effect on the
estimated economic effects, For example, tI;)e assumed proportion of incidental commercial harvest of other species

a 1p1‘0a|ches 200 percent in Scenario A2 (+200K, low run), Reducing the commercial harvest will have a greater economic
effect in high-run years for other species, because the resulting reduction in harvests of these other species would be greater,
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Figure lll-4, Ex-Vessel Prices for Cook Inlet Sockeye Salmon, 1969-1995
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ASSUMPTIONS ABOUT NUMBERS OF SPORT ANGLERS

The number of anglers in Southcentral Alaska and the number of non-resident anglers who visit
Alaska also influence the economic effects of changes in sockeye management. For this study, we
surveyed resident angler households in the Kenai, Anchorage, and Mat-Su areas, and non-resident
(visitor) households that fished in those areas to gain information about where and when they fished
and their sport fishing expenditures. Many of our projections for the sport fishery are based on
multiplying *per-household” estimates derived from these surveys by the number of households.

For all 10 scenarios, we used the estimated 1993 numbers of resident and non-resident sport fishing
households fishing in Southcentral Alaska—60,678 resident households and 57,958 non-resident
households. Holding the namber of sport-fishing households constant allowed us to examine just
the economic effects of improved fishing conditions.

We also thought about how the number of resident and non-resident sport fishing households might
change in the future. The annual rate of growth in the number of resident and non-resident sport
licenses issued statewide averaged 0.9 percent and 6.3 percent during the period 1990-1993.

Our cross-section model is not designed for analysis of trends and changes over time. But because our
net value analysis is for residents only, and available evidence is that growth in residents anglers will
be rather small, this is a relatively minor limitation for the net value analysis.

By contrast, we know that there has been rapid growth in numbers of non-residents anglers fishing the
Kenai River over the past 10 years. It's important to consider how growing numbers of non-resident
anglers spending more money as a result of better fishing on the Kenai River could effects economic
impacts of the sport fishery. In Chapter VII, we examine how different assumptions about growth in
the number of non-resident sport anglers could affect our findings about changes in economic impacts.
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Other Modeling Assumptions

To flesh out the detail of the scenarios for quantitative modeling, we had to make many other
assumptions. ISER staff specified the assumptions for state and federal marginal tax rates, the
definition of residency, and other particulars.

The two variables analyzed in scenarios Al through A5—run size and price—were targeted because
we anticipated a substantial range of variation that might make a significant difference in the results.
Any assumption not modeled was excluded for one of four general reasons: its expected range of
variation was small; its expected influence on the results was small; its effects were subsumed in one
of the variables analyzed; or data were not available for modeling it explicitly.

Assumptions Provided by ADF&G

Some of the most important assumptions for this study were provided to us by ADF&G. Biologists
at ADF&G provided us with assumptions for each scenario about the estimated number of
commercial closures required to achieve the management target under stated run conditions; the
dates, locations, and hours of such closures; the estimated commercial catch foregone by stock and
gear type; the estimated change in sport and dip net harvests; and the average harvest weight per
sockeye (6 pounds per fish). Chapter IV describes how biologists estimated changes in sport and
commercial harvests and presents detailed assumption tables.

How Scenarios Are Used

Remember that the 10 scenarios are neither predictions nor recommendations. They are tools that
help show the possible range of economic effects of different management policies under different
conditions. Also remember that for each scenario we analyzed the effects of a hypothetical
management change relative to the management status quo. The analysis for each scenario estimates
the net economic effects of the management change under the given assumptions about other
conditions. For example, the analysis of Scenario A estimates the difference between the economic
value and economic impacts of the fisheries with and without increasing the management target by
200,000—in a hypothetical year with a sockeye run size of 3.5 million fish, an ex-vessel price of
$1.43 per pound, and 60,678 resident angling households in Southcentral Alaska and 57,958 non-
resident angling households visiting the region.

Implicit Assumptions and Limitations of Analysis

The economic measures we use in this study—changes in net economic value and economic
impacts—yprovide useful insights into the economic contributions of the sport and commercial
fisheries, and how they might be affected by changes in sockeye management. ADF&G directed us
to focus on these measures, which are commonly used in economic studies addressing different
potential uses of public resources.

However, it’s important to understand that there are many inherent assumptions in both net economic
value analysis and economic impact analysis. Understanding these assumptions is important to
understanding the kinds of conclusions which can and cannot be drawn from this analysis,
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Implicit Study Assumptions

The economic effects of a change in the allocation of Kenai River sockeye depend on how the
fisheries are managed and how a change in allocation is put into effect.

In general, the net economic value and the economic impacts of the commercial and sport
fishery depend on how they are managed. For example, if there were fewer limited entry
permits, the net economic value of the commercial fishery might be higher (because of lower
costs), while some economic impacts (employment, for example) might be far lower. Thus,
with fewer commercial operations, re-allocating fish to the sport fishery might have a great
effect on net economic value of the commercial fishery but a smaller effect on economic impacts
of the commercial fishery.

Different regulatory mechanisms change fishermen’s behavior in different ways, with
different implications for net economic value and economic impacts. For this study, we
assumed that the method used to increase the number of sockeye entering the Kenai River
would be reducing the number of commercial fishery openings. This change in management has
certain implications not only for commercial fishermen’s revenues but also for their costs.

However, there are other ways the commercial share of the harvest could be reduced, which
might have different effects on net economic value and economic impacts. In this study we do
not examine all possible methods of implementing a change in allocation but rather just the
methods most likely to be used within the existing laws and regulations.

Changes in net economic benefits and economic impacts may differ between the short run and
the long run.

In the short term, fishermen and others have fixed costs they can’t change, whether or not
there is a change in sockeye allocation. If the profitability of a commercial fishing operation is
permanently reduced, a fisherman might choose to reduce his fixed costs by not replacing a
piece of equipment. By reducing his costs, a fisherman could reduce the impacts on his
profits—but only in the long run.

Since we are analyzing permanent changes in allocation, our calculations of changes in
economic value and economic impacts for this study are done assuming fishermen and others
have had a chance to completely respond to the allocation change.

The level of economic value and economic impact depend on the institutional structure in place
at the time of the analysis.

The cost structure and level of profit in the commercial fishery, for example, depend on the
number of limited entry permits for the salmon fishery, If there were fewer permits, average
cost and average profit could both be higher. The change in net earnings in response to a change
in allocation might also be larger.

Results of both net value and impact analysis depend on the current state tax and fee structure.

A large share of the net earnings of commercial fishermen and the net willingness to pay of
sport fishermen goes to non-residents. These non-resident benefits are not counted in our
economic value analysis, although the expenditures of non-residents visiting Alaska are an
important part of the economic impact analysis. By increasing the fishing fees paid by non-
residents, or imposing a fee or tax on both resident and non-resident fishermen, the state
government could keep a larger share of the net earnings and net willingness to pay in the state.
The increased fees or taxes would go to the state treasury, but they would be available to benefit
residents through state spending, increased transfers, or reduced resident-specific taxes and fees.
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Both economic value and economic impact analysis assume that each dollar has the same value.

Economic value analysis atterpts to measure the enjoyment people get from different
resource allocations. Money is used as the measure of welfare. But that assumes that the
marginal benefit a high-income person can purchase with one more dollar is just as large as the
marginal benefit that a low-income person can purchase with one more dollar. In real life, the
more dollars you have, the smaller the value of an additional doliar.

Assumptions About Distribution

Economic value analysis ignores changes in distribution.

A dollar of value or benefit for each person receives the same weight when the benefits for
persons with different incomes are added together. Also, the analysis doesn’t look at whether
relatively small numbers of people gain or lose most of the total.

Economic impact analysis provides a limited measure of distribution of benefits.

Economic impact analysis measures how spending creates income and jobs as it moves
through the economy. So economic impact analysis provides some limited information about the
distribution of benefits (through numbers of jobs created). It doesn’t, however, address the total
distribution of benefits.

The analyses estimate only aggregate and not individual effects.

A commercial fisherman might, for instance, stop fishing and sell his limited entry permit if
there were a change in sockeye allocation. Another fisherman would likely buy the permit.
Although a transitional change in the turnover rate of permits would be an important consequence
of a change in allocation, the quantitative analyses are concerned with the differences in behavior
of the fisherman who sells and the fisherman who buys the permit. If there is no difference in
their behavior, there would be no net economic effect and no economic impact.

How much people value changes in the fishery depends on whether they feel they have property
rights under the current allocation.

People tend to place a higher monetary value on goods if they feel they “own” them. Since
property rights to a public resource like the fishery are not clearly defined, different valuations
of fish given up and fish gained creates a source of uncertainty.

Since non-resident benefits are not counted in the economic value analysis, the definition of
residence may be important,

Alaska residents may spend a large part of the year outside the state for various reasons.
Non-residents, on the other hand, may spend a large part of the year in Alaska working. There
is no single definition of what constitutes residence, and different definitions will influence the
results of the analysis.

Limits on Use of Analysis in Public Policy

Although our net economic value and economic impact analyses can provide useful information,
neither method can provide all the information needed to make fisheries allocation decisions. More
broadly, economics can not provide all the answers to public policy questions. Other factors must
also be considered in resource management decisions.
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e The distribution of gains and losses may be an additional consideration that is not addressed
in either our economic value or economic impact analysis.

A policy that resulted in the rich getting richer and the poor getting poorer might pass the test
of increasing economic value—but it would still be an undesirable social or political policy. In
some cases, the question of who gains and who loses may be an important consideration in the
decision to implement a policy choice based on an economic value analysis. Addressing this
distribution of gains and losses would require an additional level of analysis.

o Other allocation rules besides those that maximize economic value or economic impact are
possible.

Allocation could, for example, be on the basis of historical shares or on a per capita basis.
Other rules are also possible.

Limits on Data and Results

We close this chapter by acknowledging that a source of variation and possible error in our study
results is the inherent imprecision in data collection and analysis. We discuss and when possible
quantify the types of errors we expect in our statistical estimates of economic effects in the
respective chapters where the statistical methods and their results are discussed. Key estimated
parameters are subject to sensitivity analysis to assess how errors in their estimation might affect the
results. Final estimates of economic effects are reported as high and Jow ends of the expected range
or confidence interval.

Finally, although we tried to examine the likely range of change, other kinds of changes that we
can’t foresee would affect our results. For example, major regulatory changes in where, when, and
how sport and commercial anglers are allowed to fish would certainly change our conclusions.






Chapter IV. Estimated Changes in
Commercial and Sport Harvests

Our analysis of the economic effects of allowing more sockeye into the Kenai River is based on
some crucial assumptions about how managers would make that change and how it would affect
commercial and sport harvests. We asked biologists with the Alaska Department of Fish and Game
(ADF&G) to develop the management and harvest assumptions for this study.

Such assumptions and estimates were difficult to make for complex, volatile fisheries like the Upper
Cook Inlet salmon fisheries. Managers can’t predict with certainty the results of a given management
action under varying conditions from year to year. But estimated changes in harvests were crucial to
our analysis—because how many fish we assume sport and commercial fishermen gain and lose is the
starting point for determining economic gains and losses. This chapter explains ADF&G’s
management and harvest assumptions for each of the ten scenarios we examined. Because these
assumptions strongly influence our results, it’s important for readers to understand how biologists
developed their estimates of harvest changes and what those estimates are.

Most of our study scenarios examine the economic effects of increasing the management target for
late-run Kenai sockeye by 200,000. ADF&G biologists essentially worked backward from the
proposed change in the sonar count to derive estimates of the changes in sport and dip net harvests,
the required change in the total inriver return (the return to the river mouth), and therefore the
required cutback in the commercial harvest of Kenai River sockeye. They then estimated the number
of emergency and regular drift and setnet closures required in the Central District (see Map II-1,
Chapter II) to achieve that cutback. Finally, they estimated the resulting cutback in the total Upper
Inlet harvest of sockeye and other salmon.

Estimating Changes in Sport and Dip Net Harvests and Returns to River

Estimating Changes in Sport Harvests

Biologists estimated that under current bag limits (3 per day, 3 in possession), sport anglers
would harvest 22.4 percent—or just over one in five—of any additional sockeye counted at the
sonar. If the limits were increased to 6 per day, 6 in possession, the sport harvest would increase
fo about 26 percent of any additional sockeye.

To estimate the relationship between sockeye sport harvests and the sonar count, ADF&G
biologists used historical harvest data. Assuming bag limits of 3 per day, 3 in possession (the
current limits), biologists estimated relationships between the sonar count and sport harvests with
the statistical technique of linear regression.’

They found that for every additional 100 fish past the sonar counter, sport anglers below the
Soldotna bridge would harvest 10.5 fish, and anglers above the bridge would harvest 11.9 fish.
Together, anglers above and below the bridge would harvest 22.4 of every additional 100 fish—
or 22.4 percent.

ADF&G biologists also estimated the effects of raising the bag limits to 6 per day, 6 in possession:
sport harvests both below and above the bridge would increase by 15 percent, for any given sonar
count. * So anglers below the bridge would catch about 12,1 of every additional 100 fish, and
anglers above the bridge would catch about 13.7—for a total of 25.8 of every 100 additional fish,
or 25.8 percent of any given increase at the sonar counter.
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Estimating Changes in Dip Net Harvests

For all but one of the scenarios, biologists assumed the annual personal use dip net harvest would
remain at its current level,

Unlike with sport harvests, ADF&G biologists have no consistent historical data that could provide
a reasonably reliable means of estimating how dip net harvests might change if more fish came into
the river. As we discussed in Chapter II, regulations governing the subsistence and personal use dip
net harvests have changed frequently in recent years.

For nine of the ten scenarios, biologists simply assumed that the personal use dip net fishery would
continue to be managed for an annual harvest of around 50,000. However, for Scenario C (which
includes higher sport and dip net limits), the biologists assumed that dip net harvests would double
from 50,000 to 100,000.

Estimating Changes in Returns to the River Mouth

The return of sockeye to the mouth of the river must be 10.5 percent larger than any given increase
at the sonar counter. For most scenarios, an increase of 200,000 sockeye at the sonar counter
would require 221,000 sockeye returning to the mouth of the river.

The total return to the Kenai River is the number of sockeye that come in at the mouth of the river.
This is a bigger number than the sonar count—because the sonar counter is about 20 miles up from
the mouth of the river, and sport anglers and dipnetters harvest sockeye between the river mouth
and the sonar counter. The Department of Fish and Game is not able to count fish at the river
mouth, but we can estimate the total return by working backward from the sonar count—-which is
the total return minus sport and dip net harvests before the fish reach the sonar counter:

Sonar count = return to river mouth - sport harvest below sonar - dip net harvest

It’s clear that increasing the sonar count by any given amount would require increasing the total
return to the river by a larger amount. We can use the equations detailed in the endnotes to this
chapter to calculate that the increase in the return at the mouth must be 10.5 percent more than the
destred increase in the sonar count, under current sport fishery regulations and assuming no change
in the dip net harvest.’?

Table IV-1 shows how the return at the river mouth would have to change to achieve a given change
in the sonar count target under our ten scenarios. If sport fishery management regulations remain
the same and dip net harvests do not change, then increasing the sonar count target by 200,000
(Scenarios A, A1-A5) requires increasing the return to the river mouth by 221,000. Similarly,
increasing the sonar count target by 100,000 (Scenaric D) requires increasing the return to the
mouth by 110,500.

Table IV-1. Change in Return to River Mouth

Scenarios Change in target for sonar count  Change in return to river mouth
221,000

Neote: For scenarios B and C, the return to the river mouth is assumed to be the same as for Scenario A, Higher sport
and dip net harvests below the sonar result in correspondingly Jower increases in the sonar count than for Scenario A.
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Decreasing the sonar count target by 100,000 (Scenario E) requires reducing the return to the mouth
by 110,500.

Unlike most of the scenarios, Scenarios B and C are not based on change in the sonar count;
instead, they are based on the same return to the mouth as in Scenario A. That’s because Scenarios
B and C examine the economic effects of liberalizing sport and dip net regulations. For these
scenarios, ADF&G biologists assumed that higher bag limits would increase the sport harvest

15 percent over what it would be with current bag limits. We estimated sport harvests below the
Soldotna bridge and the sonar count based on that assumption and related calculations.’

Increases in Sport and Dip Net Harvests

If 221,000 more sockeye came into the Kenai River, sport anglers would catch an estimated 40,000
to 50,000, depending on bag limits and the size of dip net harvests. If personal use dip net limits
were increased, dipnetters could take 50,000 of the additional fish. Between 130,000 and 170,000
of the additional sockeye would move upriver to spawn.

Table I'V-2 shows, for the ten scenarios, what biologists assumed about changes in sport harvests,
personal use dip net harvests, sonar counts, and spawning escapement. Scenarios A, B, and C are
all based on the same increase in the return of sockeye to the mouth of the Kenai River—221,000.
However, the three scenarios result in quite different patterns of change in sport harvests.

Scenario A assumes sport regulations remain the same as at present, with bag limits of 3 per day,
3 in possession. Of the 221,000 more sockeye coming into the river, sport anglers would harvest
21,000 below the Soldotna bridge and 23,800 above the bridge; the remaining 176,200 would
escape to spawn.

In Scenario B, with higher sport bag limits (6 per day and 6 in possession), the sport harvest is
assumed to increase 15 percent—to a harvest of about 23,800 sockeye below the bridge and 27,000
above the Soldotna bridge, leaving about 170,000 to spawn.

In Scenario C, which assumes both higher sport bag limits and a liberalized personal use dip net
fishery, dipnetters would take 50,000 of the additional sockeye at the mouth of the river. Asa
result, even though sport bag limits are higher, the increase in sport harvests would be lower than in
Scenario A, with anglers below the Soldotna bridge harvesting about 18,400 additional sockeye and
anglers above the bridge around 21,000. There would also be fewer of the additional fish moving
upriver to spawn—about 132,000,

Under scenarios A, B, and C, about 1,600 more king salmon would move past commercial nets
and into the Kenai River at the same time the additional sockeye came in. Biologists estimate sport
anglers would catch about 500 of those additional kings. In Scenario A3, which assumes a smaller
sockeye run, commercial openings would be reduced more to increase the inriver return of sockeye,
and as a result about 1,800 additional Kenai kings would move into the river.



Table IV-2. ADF&G Scenario Assumptions for Changes in Sport Harvests and Escapement

Scenario Name and Code
Higher sport

+200Kat  Higher spert and dip net  +100K at -100K at Low run,
sonar bag limit bag limits sonar sonar Low price  High price  Low run High run low price
A B C D E Al A2 A3 Ad A5

Change in return to Kenai River mouth

Sockeye 221,000 221,600 221,600 110,560 -110,500 same as "A" same as "A" same as "A" 0 H
Chinook 1,600 same as "A" same as "A" 1,050 -1,050 same as "A” same as "A" 1,800 0 )
Change in sockeye sport harvest

below bridge (a) 21,000 23,811 18.424 10,560 10,500 same as "A" same as "A” same as "A" 0 63
Change in sockeye dipnet harvest

lower river (b) 0 0 50,000 0 0 same as "A”" same as "A" same as "A" 0 ®
Change in sonar count 7 200,000 197,189 152,576 100,000 -100,000 same as "A" same as "A" same as "A" 0 63]
Change in sockeye sport harvest

above bridge (¢) 23,300 26,985 20,880 11,900 -1L900 same as “A™ same as "A" same as "A” 0 ¥
Change in chinook harvest {d) 530 sameas A" same as "A" 350 =350 same as “A" same as "A" 600 ] ®
Change in escapement to spawn .

Sackeye (e) 176,200 170,204 131,696 88,100 -88,100 same as "A” sameas "A" same as "A" 0 44
Chinook 1,070 same as "A" same as "A" 700 100 same as "A" same as "A”" 1,200 0 ()

(2) The sport harvest below the bridge is calculated as: For scenarios A, I and E, which assume current regulations, (change in sport harvest, below bridge) =( .105/1.105) *
{(change in retumn to river mouth - change in dipnet harvest) . For Scenarios B and C, which assume higher sport bag limits, (change in sport harvest) = ((12075/1.12075) *
{change in retum to river mouth-change in dipnet harvest).

{b) The dipnet harvest is fixed at 50,000 (change = 0} for all scenarios except C, where it is doubled to 100,000 (change = +50,000).

{c) The sport harvest above the bridge is calculated as: For Scenarios A, D and E, which assume current conditions, (change in sport harvest, upper river) =.119 x (change in sonar
count). For Scenarios B and C, r which assume higher sport bag limits, (change in sport harvest, upper river) =1.15 x .119 x {change in sonar coung).

(d) The chinook harvest is calculated as one third of the inriver run.

(¢) Since the Russian River harvest by assumption does not change, the change in spawning escapement is the change in the sonar less the change in the harvest above the bridge.
(f) While the initial assumption is that this scenario will look like A3, what makes this scenario interesting is the possibility that poor incentives for commercial fishermen will
change the pattern of commercial participation such that the pattern of closures and perhaps the mix of stocks will differ. See ISER's analysis of this in Chapter VI

(g) ADF&G biologists did not provide estimates of harvest for this scenario. For ISER's analysis, see Chapter V.

ISER file: Scenario Assumptions.
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Estimating Change in Commercial Harvests

ADF &G biologists assumed managers would allow more sockeye into the river by eliminating two
or three openings for the commercial driftnet and eastside setnet fisheries in the Central District
during the peak of the run. The extent of the closures would depend on the size of the run.

It was difficult for the biologists to specify precisely how the number and timing of commercial
openings might change to allow a given number of sockeye into the mouth of the Kenai River. Each
year is different. In general, the bigger the run, the more fish are caught in each opening. Thus, the
bigger the run, the less extensive the closures needed to allow the higher return to the river. The
lower the run, the more extensive the closures needed.

To develop assumptions about how many commercial openings would have to be eliminated to
achieve higher returns to the river mouth, biologists looked at historical drift and setnet catches of
each species during openings at the peak of the run, for runs of different sizes. Their analysis was
complicated by the fact that sockeye harvests in any given opening also include fish headed for
other river systems. So to achieve a given increase in Kenai River sockeye returns, the total Upper
Inlet commercial harvest of salmon would have to be reduced by a larger number.

In practice, the extent to which the commercial harvest of salmon from other rivers would have to
be reduced, as well as the area and timing of commercial closures, would depend on the strength of
runs to other rivers. For this reason, the actual effects on the commercial sockeye harvest of
increasing the Kenai River return would vary from year to year, even if the Kenati run were always
the same and managers could achieve the exact targeted increase,

Reductions in Commercial Harvests

The size of the run makes a big difference in how many sockeye commercial fishermen in the
Central District of Upper Cook Inlet would have to give up to increase the sonar count by 200,000
and in how the loss would be divided between drift and eastside setnetters. Biologists estimate that
during a medium run, eastside setnetters wonld give up 185,00 sockeye and driftnetters 60,000—
for a total of 245,000. During a small run, driftnetters would give up 307,000 sockeye and eastside
setnetters 110,000, for a total loss of 417,000. During a high run, Central District fishermen
would not have to give up any fish.

Table IV-3 shows ADF&G estimates of changes in the number of commercial openings and in
commercial harvests under the ten scenarios. To increase the Kenai River sonar count by 200,000
during a medium sockeye run (Scenarios A, B, C, Al, and A2), biologists assumed that it would
be necessary to have two or three fewer emergency openings of the corridor north of mid-
Kalifonsky beach between July 15 and 25 for both the drift and setnet fisheries.

Fewer emergency openings would reduce the Central District harvest—the driftnet harvest by
60,000 sockeye and the east side setnet harvest by 185,000. The loss of emergency openings of the
corridor—a relatively narrow area of the inlet on the east side of the Central District, as shown on
Map II-1 in Chapter II--would be relatively harder on setnetters. That’s because in an emergency
opening of just the corridor north of mid-Kalifonsky Beach, most of the sockeye caught would be
Kenai River sockeye relatively close to shore. In that kind of an opening, the driftnet fleet is
excluded from the middle of the inlet, where the bulk of the fish returning to all the Upper Inlet
rivers are found. Of the total 245,000 sockeye commercial fishermen would give up during a
medium run, an estimated 221,000 sockeye would be Kenai River sockeye and 24,000 would be
bound for other rivers,



Table IV-3. ADF&G Scenario Assumptions for Changes in Commercial Harvests

Scenario Name and Code
Higher sport
Higher sport and dip net  +100Kat ~100K at L.ow run,
bag limit  bag limits sonar sonar Low price  High price  Low run High run low price
B c b E Al A2 Ad A5

+200K at

ver

" 'ﬁé“g:ular openings

openings

Emergency openings in the

same as “A"
g

same as "A"
ngn

same as "A
"A

"

”

same as "A"
ngn

same as "A"
g

same as "A"

A

Emergency openings
rth of mi

" Sockeye
Chinook
Coho

pent
Regular openings

Chinoock
Coho
Chum

same as "A"

AWM

same as "A"

M) same as "A”
-1,00O same as "A"
«6,0000 same as A"

same as "A”

same as "A
same as "A"
same as "A"
same as "A"

At

same as "A"

same as "A"

No change

1-2 fewer

same as "A"

na o

same as "A"

s A"

same as "A”

u/‘ I

same as "A”

HA M

same as "A"

same as "A"
same as "A"
same as "A"
same as "A"
same as "A"

same as "A
same as "A"
same as "A"
same as "A"

30,000 same as "A"
30 same as "A"

500| same as "A"
3,000 same as "A"
same as "A"

92,500 same as "A
50| same as "A"
1,300 same as "A”
Ol same as "A”
)| same as "A”

”151 I

same as "A"
same as "A"
same as "A”
same as "A"

na

‘A
same as "A”
same as "A”
same as "A"

e

¥y 5 "A” same as "A"| sam "A *
Chinook -1,600 same as "A"| same as "A” 800| same as "A"| same as "A" 0 #
Coho -4, same as "A"| same as "A" 2,000 same as "A"| same as "A" 0 #
Chum -6, same as "A”| same as "A”" 3,000 same as "A"| same as "A" 0 #
Pink A" same as "A" 0| same as "A"| same as "A" 0 *

Change
Sockeye same as "A"| same as "A" 110,50 -110,500 same as "A"| same as "A” 221,000 0 *
Chinook same as "A"| same as "A" 1,05 -1,050 same as "A"| same as "A" 1,800 0 *
Coho 0 sameas "A"] same as "A" 0 O same as "A"| same as A" 0 0 #
Chum 0 same as "A"] same as "A" 0 & same as "A"| same as "A" 0 0 *
Pink 0! same as "A"{ same as "A" 0 0f same as "A"| same as "A" 0 0 #

* While the initial assumption is that this scenario will look like A3, what makes this scenario inferesting is the possibility that poor incentives for commercial

Fishermen will change the pattern of commercial participation and potentially increase inriver returns. See ISER's analysis of this in Chapter VI.
ISER file: Scenario Assumptions.
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The loss of emergency openings would also reduce the commercial harvest of Kenai River kings by
1,600. Commercial fishermen would also give up an estimated 4,000 coho and 6,000 chum headed
for other river systems.

Under Scenario D (+100,000 sockeye at the sonar), the loss in the number of openings and the
reduction in the commercial harvest would be only half as large. Scenario E (-100,000 sockeye at
the sonar) is the mirror image of Scenario D, resulting in an increase in commercial harvests to
reduce the sonar count.

In a Jow-run year (Scenario A3), ADF&G biologists assumed that both driftnetters and east side
setnetters in the Central District would lose one regular opening and one or two emergency
openings to increase the return to the mouth of the Kenai by 221,000 sockeye. However, losing a
regular opening (in addition to emergency openings) would cost both the drift and the setnetters
many more sockeye--417,000 as compared with the estimated 245,000 they would lose in a
medium-run year.

The loss of a regular opening would be relatively harder on driftnetters, who would give up 307,000
of the total 417,000 sockeye lost to commercial nets in a low-run year. That’s because a regular
opening is districtwide—that is, the drift fleet can operate in the middle of the inlet, where they are
likeliest to catch sockeye bound for other rivers. So if managers eliminated a regular opening, the
driftnetters would lose not only more Kenai River sockeye but many more sockeye bound for other
river systems (for which the run strength is assumed to remain the same as in Scenario A).

However, in this case, setnetters in the Northern District would benefii—because some of the
salmon the drift fleet would give up if they lost a regular opening would be Susitna River stocks. We
were not able to estimate how many they would harvest.

A second difference between the low-run scenario (A3) and the medium-run scenarios is that ADF&G
biologists assumed that in a low-run year the driftnet fleet would catch fewer king salmon, increasing
the inriver return of Kenai kings by 1,800, or 200 more than in the medium-run scenarios.

In a year when the Kenai sockeye run was high (Scenario A4), no commercial closures would be
needed to increase the sonar count by 200,000. That’s because in a high-run year, the sonar count
would exceed the high end of the target range—even if the high end of the range were increased to
900,000. As a result, the higher sonar target would have no effect on the management of the
commercial fishery or on the number of fish in the river. In a high-run year, the problem for
ADF&G—regardless of whether the sonar count target was increased by 200,000—would not be
getting more fish in the river but rather keeping too many fish from escaping to spawn.

ADF&G biologists did not provide us with harvest assumptions for the scenario (A5) that looks at
the potential effects of a low sockeye run combined with low prices. Instead, in Chapter IX we
discuss whether the combination of a low run and a low price might result in a significant reduction
in commercial fishing effort, leading to a different reduction in the commercial harvest than that for
Scenario A3, which examines just the effects of a low run.

Relationship Between Estimated Change and Economic Effects

We emphasized at the beginning of this chapter that the assumptions provided by ADF&G
biologists about changes in commercial and sport harvests (as well as total inriver returns) drive our
entire analysis of the economic effects of each scenario. As we move on to the chapters describing
economic effects, keep in mind that some of the most important differences in the economic effects
of various scenarios can be seen directly from the differences in commercial and sport harvests in
various scenarios. These relationships are illustrated in Table IV-4 and Figure IV-1. Two major
points stand out:
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o Increasing the sport (or dip net) harvest by any given amount would require a significantly
larger reduction in the commercial harvest. Kenai River sockeye would make up anywhere
from 50 percent to 90 percent of all the sockeye commercial fishermen would give up under the
various scenarios, as the top row of Table IV-4 shows. There are two ways of calculating what
share of additional fish sport anglers and dipnetters would harvest: the share of all the Upper
Inlet sockeye that commercial fishermen give up, or the share of just those sockeye that return to
the Kenai River.

Of the additional sockeye that would come into the Kenai River under various scenarios, anglers
and dipnetters would harvest from 20 to 40 percent (as the second row of Table 1V-4 shows),
depending on management regulations, while 60 to 80 percent would move upriver to spawn.

If we look at the proportion sport anglers and dipnetters would harvest of all the sockeye
commercial fishermen would give up—including not only Kenai River sockeye but also
sockeye returning to other rivers—the percentages are slightly smaller (as shown in the bottom
row of Table IV-4). Those percentages vary from as little as 10 percent in the low-run scenario
(A3) to as high as 36 percent in the scenario that combines higher sport limits with a liberalized
dip net fishery (Scenario C).

It should be noted, however, that changes in sport and dip net harvests are not the only factors
affecting the net economic value and the economic impacts of the sport fishery. Even if sport
anglers and dipnetters harvest the same number of sockeye, having more fish in the river can
increase economic benefits if the fish are easier to catch.

o The smaller the Kenai River sockeye run, the greater the economic losses—in both relative and
absolute terms—for commercial fishermen if their harvest were reduced. In relative terms, any
cutback in the commercial harvest during a small run would represent a bigger percentage of the
harvest than it would during a larger run. In absolute terms, commercial fishermen would lose
more sockeye during a small run than during a larger run, That’s because during a small run
managers would likely ensure that more fish escaped into the Kenai River by eliminating a
regular commercial opening—~which is districtwide, and would therefore cost commercial
fishermen in the Central District not only more Kenai River sockeye but also more sockeye
headed for other river systems.

Projected and Actual Changes in Harvests and Economic Effects

As we pointed out earlier, commercial fisheries management is a blunt tool, especially for complicated
mixed-stock fisheries like those of Upper Cook Inlet. That’s why the current management target for
Kenai River sockeye is a range—450,000 to 700,000 past the sonar counter—rather than a single
figure. Raising this target range by any given amount would not make commercial fisheries
management any more precise. As in the past, in some years the return would be near the lower end
of the new range, and in other years near the upper end.

That difference between setting a theoretical target and actvally hitting the target in the complex real
world of fisheries management also influences our analysis. Our findings about economic effects
under each scenario are based on specific assumptions about increases in the number of sockeye in
the Kenai River and reductions in the commercial harvest.

But since we know that fisheries management isn’t that precise, we also know that our projections
of economic effects can’t be that precise either: in any given year the economic effects would be
greater or smaller than we project, depending on how close managers came to their targets. Still, the
economic effects we project under different run sizes, prices, and other factors provide a good
picture of how increasing the management target for Kenai River sockeye could affect the sport and
commercial fisheries.



Table IV-4. Comparison of ADF&G Assumptions for Reduction in Commercial Harvests
with Increase in Return o River Mouth and Increase in Sport and Commercial Harvests

Scenario Name and Code

Higher sport  Higher sport  +100K at 100K at Low price High price Low run High run Low run, low
and dip net sonar sonar price
bag limits

+200K at
sonar hag fimit

Total change in commercial sockeye
harvest

Change in return to Kenai River mouth

Change in retum fo Kenal River mouth
Change in total sport harvest

Change in dip net harvest

Change in total sport and dip net harvests

A
-243.,000

221,000

221,000

44,800

' Sport harvest
Dip net harvest
Sport and dip net harvest

’ Sport harvest
Dip net harvest
Sport and dip net harvest
Change in escapment {0 spawn

20%
0%
20%
o
18%
0%
18%
176,200

-245,000

221,000

221,000

50,796

23%
0%
23%

21%
0%
21%
176,204

c
-245,000

221,000

221,000
39,304
50,000
§9.304

18%
23%
40%

16%
26%
36%
131,696

D

110,500
22,400

22400

88,100

E
122,500

-110,500

-110,500

-22,400

20%
0%
20%

13%
9%
18%

-88,100

-245,000

221,000

221,000

44,800

20%
0%
20%

18%
0%
18%
176,200

A2
-245,000

221,000

A3
-45%,000

221,000

A5

221,000
44,800

221,000

44,800

o o o O

20%
0%
20%

13%
0%
18%
176,200

20%
0%
26%

10%
0%
19%
176,200

0%
9%
9%

0%
0%
0%

(@
(a)
@
@

@
@
@

(@
(2)

(&
(&

(a) Estimated by ISER as part of study analysis.

ISER file: Scenario Assumptions.
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Figure IV-1, Comparison of Scenarios: Effects on Harvests and Escapement
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"The relationships under current baF limits are:

(IV-1)  Sport harvest below the Soldotna bridge = . 105 (sonar count) - 30,879

(IV-2)  Sport harvest above the Soldotna bridge = .119 (sonar count) -10,136
? Multiplying equations IV-1 and IV-2 by 1.15 gives the relationships under bag limits of 6 per day, 6 in possession:

P )(l'[\/%)q Sport harvest below tge Sold%tna bridge = .121 (gonar count% -35,511

(IV-4)  Sport harvest above the Soldotna bridge = .137 (sonar count) -11,656
The linear regression equations are presented in Figure 2 of Doug McBride and Steve Hammarstrom, “Assessment of
Sockeye Salmon Returns to the Kenai River: Estimation of Total Return, Projection of In-River Fishing Power, and
Evaluation of Management Options.” They are also included in the documentation of ADF&G assumptions in Appendix A.

In deriving the relationships below, we use the following notation:
L = sport harvest below Soldotna bridge
R = return to river mouth
S = sonar count
D = dip net harvest
Let the sport harvest below the bridge be linear in the sonar count given by the regression line
1) L=aS-b
The sonar count is the return to the river mouth minus the sport harvest below bridge and the dip net harvest, giving us:
2} S=R-L-D

Calculating change in the sport harvest below the bridge as a function of the change in the return to the river
mouth:

Combining these two equations gives us:

3) L =a(R-L-D)-b

Adding al.. to both sides of the equation gives us:

4) L +al. = a(R-D) - b, or

{(S) (I+a)L=a(R-D)-b

Dividing both sides of the equation by (1-+a) gives us:

(6 L = [a/(1+a}] (R-D) - b/(1+a)

This may be used to calculate the following formula for the change in the sport harvest below the bridge:

(7 change in L = {a/{1+a)] (change in R} - [a/(1+a}] (change in D)

The ADF&G regression assumes that when the sport regulations are 3 per day, 3 in possession, we have:
a=.105

and af(1+a) = .09502, giving us:

&) change in L = .09502(change in R} - .09502 (change in D)

ADF&G assumes that sport harvests would be 15% higher if sport regulations are 6 per day, 6 in possession. This would
give us

a=.105 * 1.15 = .12075
and a/(1+a) =.10774
)] change in L. = .10774(change in R) - ..10774 (change in D)

Calculating change in the return to the river mouth as a function of the change in the sonar count:

From (2) and (1), we have:
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1o R=S+L+D
=S+ (aS-by+D
=(l+a)8+D-b
Therefore
(I change in R = (1+a) (change in 8) + {change in D)

With sport regulations of 3 per day, 3 in possession, a = .105. Therefore if dip net harvests do not change, then (change in
R) = 1.105 (change in 8).

*See equation 8 in the previous note.



Chapter V. Profile of Sport Fishing
in Southcentral Alaska

To set the stage for Chapters V1 and VII, which discuss changes in net economic value and in
economic impacts of the sport fishery, this chapter briefly profiles sport fishing in Southcentral
Alaska, based on ISER surveys of resident and non-resident anglers.

Resident Sport Fishing

In 1993, ISER surveyed 1,355 sport anglers in households statewide. We asked Alaska anglers
where they fished, how often, how they reached their favorite fishing sites, and how much they
spent on fishing trips. About 615 of those we surveyed live in Southcentral Alaska, which we
define as including the Kenai Peninsula Borough, Anchorage, and the Mat-Su Borough. We also
surveyed 4,278 non-residents who had previously fished in Southcentral Alaska.

We used survey responses from Southcentral residents as a primary source of data in estimating
potential change in net economic value of the sport fishery, and non-resident survey responses
were important in the economic impact analysis. Map V-1 and Table V-1 show where
Southeentral residents sport fish, and Figure V-1 profiles resident and non-resident sport fishing,

Almost half the households in Southcentral Alaska {about 60,700 of the estimated 121,700
households} went sport fishing in 1993. Those households made nearly 626,000 sport fishing trips
in the summer of 1993—an average of about 10 trips per fishing household. More than half the
1993 trips (57 percent) were to the Kenai Peninsula. About 38 percent were to other areas of
Southcentral, and 5 percent were outside the region. The most popular fishing sites in 1993 were
the Kenai and Russian rivers, where 24,000 Southcentral households—or about 40 percent of
households with anglers—accounted for 25 percent of all trips. The next most popular sites were
the Homer area (12 percent of trips) and Resurrection Bay at Seward (8 percent of trips).

Southcentral resident and visiting households spent about $136 million for sport fishing trips in
1993, with $34 million of that total for trips to the Kenai and Russian rivers. The average trip to
all fishing sites cost residents $155 and non-residents $400. Trips to the Kenai and Russian rivers
costs resident households on average $105 while non-residents spent $460. The biggest costs for
Kenai River trips for visiting households were guides and charters and transportation; residents
spent the most for transportation and food.

Southcentral fishing households made an average of nearly 7 trips to the Kenai and Russian rivers
in 1993; visiting households made an average of about one trip. Visiting households made longer
trips——an average of close to 3 days; the average trip by resident households lasted less than 2 days.
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Table V-1. Sport Fishing Sites for Southcentral Anglers

Aggregated Sites Type of Fishery Primary Access Mode
1. Willow Creek fresh

vehicle

3. Little Susitna River fresh vehicle

5. Kepler Lake complex and Wasilla area lakes fresh vehicle

7. Big Lake and frlbutarles fresh vehicle

. Ship Creek vehicle

13. Knik and Turnagain Arms, W. Cook Inlet salt vehicle

17. Homer Spit (shoreline) salt vehicle

Kenai Peninsula dip net fisherie | | 1 vehicle, boat

21. Kenai River (Skilak L.ake and below) fresh vehicle

23 Kasilof River fresh

25. Swanson River and Swan Lake Canoe Route fresh vehicle

. Kenai Peninsula other lakes and streams vehicle, boat

29. Management Areas I and J (PWS), salt water fresh vehicle

Study sites are shown in bold. See Appendix A for details of locations included in each site,
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Figure V-1. Profile of Sport Fishing by Southcentral Residents and Visitors, 1993
Number of Southcentral Households With Anglers, 1893

~+~ Households That Fish
the Kenai River; 22,973

Estimated Number of Southcentral Households, 1993
121,740

Percentage of Trips by Southcentral Residents

|

Outside Region (5%)

Anchorage A

Estimated Trips in 1993
625,896

Most Popular Fishing Sites Among Southcentral Residents
{Number of Trips and Percentage of Total Trips)

Kenai and Russian Rivers

Homer Area (including
Deep Creek and Anchor River)

Seward (Resurrection Bay)
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Spending for Sport Fishing Trips, Southcentral Residents and Visitors

All Southcentral Trips Kenai and Russian River Trips

“Residents :
$9.7_ -'m_i:llionf:

Total $136 million Total $34 million

Per Trip Spending, All Southcentral Trips Per Trip Spending, Kenai River Trips

2 . M Residents Food

Transp_or- Transpor-

fatio tation
Guides and Guldes and §j

Charte Charter

Lodging

Other

Table 1. Cost and Length of Sport Fishing Trips, 1993

Resident Non-Resident
Households Households

Average Per Trip Spending $1535 $400
Average Number of Trips per Household 10 1.7
Average Length of Trip 1.8 days 2.9 days

Average Per Trip Spending $105 $460
Average Number of Trips per Household 6.7 0.7

Average Length of Trips 1.6 days 2.7 days







Chapter VI. Change in Net Economic
Value of the Sport Fishery

This chapter talks about how an increase in the number of sockeye in the Kenai River could
change the net economic value of the sport fishery for resident anglers and businesses. Net
economic value is benefits minus costs: the difference between the benefits of the sport fishery
and the costs of enjoying those benefits.

Defining Economic Value of the Sport Fishery

In Chapter III we defined net economic value broadly as benefits minus costs. Table VI-1 shows
benefits and costs of the Kenai River sport fishery for resident anglers and businesses. Since this
1s a policy study for the State of Alaska, we were asked to study only net economic value to
Alaska residents. (However, expenditures in Alaska by non-residents are taken into account in the
analysis of the economic impacts of the sport fishery in Chapter VIII.)

The benefits of sport fishing to the anglers are obvious: the fish harvested and the enjoyment of
fishing. Out-of-pocket costs (including costs of bait, tackle, guides, charters, licenses, or launch
fees) for fishing are also clear, as are trip-related expenses for things like food, lodging, gas,
depreciation on vehicles, commercial fares, or entry fees.

Table Vi-1. Benefits and Costs of the Sport Fishery

Resident sport Fish harvested Expenditures on angling: bait, tackle, guides, charters,
anglers licenses, launching fees
Enjoyment of fishing Travel and trip related costs: food, lodging, gas, depreciation

on vehicles, commercial fares, other expenses

Time costs: lost income from not working, other
activities foregone

Non-resident (Not included ) (Not included )

sport anglers

Dipnet anglers  Fish harvested Expenditures on angling: nets, licenses, ice
Enjoyment of fishing Travel and trip related costs: food, lodging, gas,

depreciation on vehicles

Time costs: lost income from not working, other
activities foregone

Guides Revenues from guiding Costs of operations; income and satisfaction from
operations ; job satisfaction  alternative employment
Suppliers Revenues from sport fishing Costs of operations; income and satisfaction from

sales; job satisfaction alternative employment
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That anglers’ time is less obvious, but is also a cost of fishing, and time costs are harder to define.
For anglers who could have been working for pay, the income they forego by not working is
clearly a cost of going fishing. For people who are retired or on vacation, or who fish after working
hours, the analogous cost is the foregone pleasure of other leisure activities. This cost is difficult to
measure in dollars. Another issue is whether the time anglers spend traveling to and from the
fishing site is inherently pleasurable—and therefore adds to the benefits of the fishing trip—or
whether travel time is purely a cost of going fishing. The net value to the angler is the degree to
which the benefits of fishing outweigh the costs. Dipnet anglers enjoy similar benefits and incur
similar costs as sport anglers.

Also part of the economic value of the sport fishery are benefits and costs to businesses that
provide services to sport anglers—guides, tackle shops, and others. We discuss net economic
value to businesses serving sport anglers later in this chapter.

Changes in Economic Value to Sport Anglers

If net economic value is benefits minus costs, how do we measure benefits to begin with? As we
discussed in Chapter III, economists use willingness to pay (WTP) as the basic measure of these
benefits for items-—like sport angling—that are not sold in markets. Willingness to pay is a dollar
measure of the value an angler attaches to the fishing experience or opportunity. Even though
sport-caught fish don’t have a market price, the value of the fish to anglers can be measured by
anglers’ willingness to pay for fishing trips.! Net willingness to pay is anglers’ willingness to pay
for sport fishing, over and above what they actually pay. This net willingness to pay—total
willingness to pay minus costs—is economists’ measure of net economic value,

If the number of sockeye in the Kenai River in late July were increased, the change would
increase sport catch rates and harvest. This change would increase the benefits of fishing without
directly affecting the costs, thereby increasing the net value to anglers. Presumably, sport anglers
would be willing to pay more for better fishing. Better fishing would also likely draw more
anglers to the Kenai. Figure V1-1 illustrates how improved fishing would increase the net
economic value to sport anglers.

The downward-sloping line, D (demand), represents anglers’ initial willingness to pay (WTP) for
fishing trips for Kenai River sockeye in late July. Anglers who value the fishery the most-—that is,
who would be willing to pay the most—are represented at the left of the graph, while anglers who
value the fishery the least are at the right. The higher line-—D*—represents the increase in
anglers’ willingness to pay when there are more fish in the river. ( Other characteristics of the
fishery, sites, and anglers are held constant.)

The horizontal line represents the marginal cost of a fishing trip. Marginal cost includes all the out-
of-pocket costs of one more fishing trip to the Kenai, as well as the opportunity cost of the angler’s
time. (In this case, the opportunity cost may be a foregone fishing trip to another site.) These are the
costs the individual angler considers when deciding whether to take a fishing trip to the Kenai
River. We show the marginal cost as a horizontal line because we assume the costs of a fishing trip
would stay the same. (The marginal cost line could, however, slope upward if more anglers at a
given time and place did mean increased costs—Ilike increased waiting time, parking distance from

IThis important point was emphasized in a National Marine Fisheries Service study: “Bconomic value and demand exist even when
markets and prices are nonexistent, Markets and prices actually emerge from the coflective behavior of consumers and businesses when
property rights are well-defined, exclusive, and enforced. When available, prices help to reveal the maximum that consumers are
willing to pay for fish or fishing. However, prices do not, as is commonly thought, create demand or economic value, Indeed, the
oppesite is true—demand, or willingness to pay, is necessaty for markets and prices to emerge. Accordingly, anglers derive economic
value from resources such as fish stocks even when access to beaches, piers and boal launches is not rationed by markets.” Cited from
Steven F. Edwards, “An Economics Guide to Allocation of Fish Stocks between Commercial and Recreational Fisheries,” National
Oceanographic and Atmospheric Administration Technical Report NMFS 94,
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the site, and perhaps guide fees, food, or lodging costs.) If the expected benefits exceed the
expected costs, the angler will make the trip. N1 represents the aggregate number of trips for which
the expected benefits exceed the expected costs.

With an increase in salmon available for sport anglers to harvest, sport fishing would become more
appealing, and willingness to pay would shift upward to D*. Benefits exceed costs, so anglers
decide to take more trips. The equilibrium number of trips rises to N2, and net economic value
increases. The increase in net economic value resulting from the increase in willingness to pay is
shown by the area of the trapezoid abcd in Figure VI-1.

Figure VI-1. Changes in Net Economic Value for Sport Anglers
Willingness to Pay

Net Economic Value
to anglers

Marginal Cost

i
i
{
i
t
Cost :
'
I
I

N1 N2
Number of fishing trips

Travel Cost Analysis

How do we measure changes in net economic value to sport anglers and dipnetters? In this study
we used two independent approaches: the travel cost method and contingent valuation. This
section explains the travel cost model methodology, our application of the methodology, and our
resulting estimates of the change in net economic value for sport anglers. The next section
explains the contingent value approach.

We developed a travel-cost demand model for Southcentral Alaska (defined as Anchorage, the
Mat-Su Borough, and the Kenai Peninsula Borough) to estimate potential changes in sport
anglers’ participation and willingness to pay (WTP) as a result of changes in the management of
Kenai River sockeye. We modeled dipnet fishing as a choice in the travel cost model.

The travel cost method is a standard technique frequently used to estimate anglers’ future fishing
decisions and their willingness to pay for fishing. It involves a detailed analysis of where anglers
go fishing and how much it costs them to get there. (Detailed documentation of our travel cost
analysis appears in Appendix A.) Our application of the travel cost method makes use of
observations on anglers’ actual choices among the available fishing opportunities to estimate the
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value of sites, species, or characteristics of the fishery. Variables that explain anglers’ choices
about how often and where to go fishing include site and angler characteristics and the travel cost
to the site. Since travel cost is expressed in dollars, it is part of the price anglers pay for fishing
trips and is a key variable for determining value.

Three main steps were involved in estimating the travel cost models. First, we collected data on
fishing behavior over the course of the 1993 season? from representative samples of resident angler
households. Then, using statistical methods to analyze the data, we estimated a set of equations
predicting anglers’ choices about when and where to go fishing, based on travel costs to alternative
sites, attributes of the site, information about conditions each week, and household characteristics.
Finally, we derived an estimate of willingness to pay (WTP) from the estimated equations.

Our model is vary similar to, and patterned after, the model Jones and Stoked used in their
Southeast Alaska Sport Fishing study (Jones and Stokes, 1991). This approach models the
decision to go fishing as a two-stage problem. Anglers decide whether to go fishing based on the
expected quality of fishing in a given week. then they decide where to fish. Given a decision to go
fishing, anglers choose a site based on characteristics of the site, including the availability and
abundance of various species, weather, and other fishing conditions and site characteristics. Past
studies of non-market values of Alaska sport fishing (Jones and Stokes, 1987, 1991) analyzed
whether an angler took one or several fishing trips each week. A significant number of anglers,
however, take only a few fishing trips each year, In addition, there are anglers who own fishing
tackle and occasionally go fishing, but for one reason or another, did not fish during some
arbitrary study period.

So for this study we estimated two participation models: one for frequent anglers who make weekly
choices about fishing, and another for infrequent anglers. Infrequent anglers make monthly rather
than weekly decisions about whether to fish, how often to go, and which fishery to participate in.
We stratified our resident angler sample into the two categories by using the distribution of the
number of summer fishing trips anglers expected to take when we talked to them in May 1993.
Figure VI-2 depicts the decision tree for our model of frequent angler decisions.

Figure VI-2. Frequent Anglers’ Decision Tree

Go sport fishing this week?

No

Make one tlp Make two or more
this week trips this week

What site to select this trip?

Site 1 Site 2 Site N

2 1993 was an unusual year in two respects: the Kenai River sockeye run was quite late, and the sockeye season opened with a reduced
bag limit of two fish per day, which increased to three and finally to 6 at season end. In our model there is no tome variable; rather,
each week is modeled as an independent observation. Thercfore, the timing of the 1993 run wouldn’t affect our mode] results. The
changes in the bag limit, which show angler hehavior over a wider than usual range, only strengthen the meodel’s statistical power Lo
measure the effects of that variable.
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Model Estimation

We built the trave] cost model by first estimating an equation to predict where anglers would fish and
then estimating an equation to predict how often they would fish. Below we describe the preparation
of the data used in estimating the site choice equation: the sites, site data, travel costs, and
expenditures on food, bait, lodging, and guide costs. A report on the equation as estimated follows
that description. Discussion of the estimated inclusive value and participation equations and the
calculation of pet willingness to pay complete the analysis. (Appendix A provides more detail.)

SiTeS AND SITE DATA

To feasibly estimate the site choice equation, we had to consolidate the hundreds of sport fisheries
in the region into a small number of exhaustive and mutually exclusive alternatives. The
guidelines we used were: to keep the most popular sites in each management area narrowly
defined, so that site characteristics could be meaningfully identified; to cluster sites
geographically and by primary means of access (plane, boat, or car) so that travel costs could be
meaningfully assigned to the group; and to group sites by type of fishing. We aggregated all the
fishing sites into 30 sites, listed in Table V-1 and displayed on Map V-1 (pages V-2 and V-3).

Next we constructed a set of variables to explain why an angler selects a particular site, Using
ADF&G data, newspapers, The Alaska Atlas and Gazetteer, U.S. Weather Bureau data, key
informants, and other sources, we constructed a data file with over 100 variables for each of the
30 sites. These variables include: what species are available at each site by week; which weeks
are the peak for the several species of salmon; catch per hour data for selected sites and species
from ADF&G creel surveys; harvest data by site and species from the ADF&G statewide sport
harvest survey; fishing quality data by site, species, and week from newspaper reports; crowding
by site and week; site facilities, including boat ramps, public cabins, commercial lodging,
campgrounds, fuel, and water; holidays and major fishing derbies; temperature, precipitation,
wind, and tides; and sport fishing regulations by site, species, and week, including open dates, bag
limits, size limits, and gear restrictions. The fourteen species included in the full model were king
salmon, silver salmon, sockeye salmon, other salmon, trout, Dolly Varden or arctic char,
steelhead, grayling, whitefish, herring, halibut, groundfish and other finfish, clams, and crab and
shrimp.

ANGLER AND TRIP DATA

Our angler and trip data for this study derived from ISER surveys of Alaska households regarding
their 1993 fishing activities and expenditures, as discussed at the beginning of the chapter. We
used information on 1,298 sport fishing trips by 251 anglers over 27 weeks, from April 29 to
November 3. Weeks were defined from Thursday to Wednesday to include a weekend. The
distribution of sport fishing trips taken by week is displayed in Table A-1 in Appendix A, and the
distribution by trip origin is in Table A-2.

TriP CosTs

The most important variable in a travel cost model is the trip cost, which is the sum of the travel
cost and other trip expenditures. For some trips we had detailed expenditure information from
survey respondents, and for those trips we used reported travel costs. To estimate costs of trips for
which we didn’t have detailed information, we developed a travel matrix by trip origin (using 17
origination sites), by destination (using 30 aggregated sites), and by vehicle ownership (road
vehicles, motorized boats over 14 feet, and airplanes), containing estimated road miles and water
and air time. We estimated trip costs with this matrix, in conjunction with gas prices for each
community and fuel use for survey respondents’ vehicles. We also used the matrix to estimate
costs of trips not taken. For every fishing trip an angler takes to one site, he in effect decides not
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to take a trip to the other 29 sites. In modeling how anglers’ make decisions about where to fish,
it’s important to compare what anglers chose with what they didn’t choose. We used data on
1,718 summer fishing trips statewide to estimate food, bait, lodging, and guide expenditures for
all trips. (See Appendix A, Tables A-5 through A-8, for regression results.)

Site-Choice Equation

Before we could estimate the site choice equation, we had to estimate on-site fishing time and trip
expenditures. In contrast to previously published studies of Alaska sport fishing, our study treats
on-site fishing time as endogenous—which means that the time spent fishing is a choice anglers
make along with when and where to fish. It is part of the angler’s behavior that we need to model,
not a fixed factor external to the model. We believe treating on-site fishing time as an exogenous
independent variable in the expenditure and site choice equations provides inefficient and biased
regression results and therefore inaccurate estimates of willingness to pay. In this study we
constructed an instrument for on-site time—a method for eliminating the potential bias.? The
results of our instrumental variable regression are reported in Appendix A, Table A-5.

Our study also differs from previously published studies of Alaska sport fishing in that we include
as a part of trip costs the lost wages for those who could have worked. We believe that leaving out
the wage value of travel and on-site time substantially underestimates the costs of a recreational
visit and therefore underestimates the value anglers place on fishing—their willingness to pay.

Once we had estimated on-site fishing time and trip expenditures, we were able to develop the site
choice equation. The site-choice equation estimates the probability (P;) that an angler selects site {
in week 1. Modeling a discrete choice—such as the angler’s decision of where to fish—requires a
complex, nonlinear functionat form (“logit™) that we discuss in Appendix A. To estimate the
equation we tried a large number of variables. We tested weekly and annual fishing quality, annual
catch, peak fishing times, household-site interactions, site characteristics, and bag limits.

For the final equation, we kept only those variables that were statistically significant—at least a
90 percent probability that the estimated coeffcients were not zero. The one exception—on-site
fishing time by anglers who could have worked (Yifhours ) was kept in the equation because it
1s the counterpart to another variable in the equation—on-site fishing time for anglers who didn’t
have the option of working (Nifhours). These two variables measure the value of on-site time.
Table VI-2 lists and defines the variables that appear in our final equation. Regression statistics
are reported in Table A-10 in the Appendix.

The middle column in Table VI-2 shows either positive or negative signs for coefficients of each
equation variable. Those signs indicate how different variables affect anglers’ choices about where
to fish. A positive sign on the coefficient for an explanatory variable means that the higher the
value of the variable, the more likely it is that an angler will select site i over the alternative sites.
A negative sign means the higher the value of the variable, the less likely the site i will be chosen.

The estimation results are plavsible. The cost and hour variables all had negative coefficients. The
harvest and quality variables all had positive coefficients. Bag limits, availability of campgrounds,
and the Seward Silver Salmon Derby all had positive coefficients, while the crowding variable had
a negative coefficient. The most important variables in predicting the variance in and over all level
of the probability of choosing a site were campground facilities and crowding, followed by trip
costs, on site fishing hours by those who could not have worked, and travel time for those who
could have worked.

3 The instrumental variable is constructed from the fitted vajue of a regression equation explaining on-site fishing time as a function of
all the exogenous independent variables.
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Table VI-2. Variables Appearing in the Site Choice Equation

Variable Coefficient Definition
Sig

Tripcost; (for those who

trip cost to site i: fuel cost + food cost + bait cost + lodging cost + guide
could not have worked)

cost + vehicle depreciation cost

Tripcost; (for those who - trip cost to site [ as above + lost wages for travel and on-site time
could have worked)

Travtime j - travel time to site i for those who could not have worked

Nifhoursj - estimated on-site fishing hours by anglers who couldn’t have worked
Yithoursj - estimated on-site fishing hours by anglers who could have worked

+ annual total harvest® for trout at the ith site

+ annual total harvest for Dolly Varden at the ith site

+ annual total harvest for Silver salmon at the ith site
Sockeye; + annual total harvest for Sockeye salmon at the jth site
PinkChuimn + annual total harvest for Pink or Chum salmon at the ith site

+ annual fishing quality for King salmon at site i: total annual harvest for

King salmon divided by angler days at site i

Sockdf; + annual fishing quality for Sockeye salmon at site i: total annual harvest
for Sockeye salmon divided by angler days at site i

Kingrept ¢ + reported fishing quality for Kin% salmon at site I in week t, as published
in the Anchoraﬁe Daily News, The data was coded 0 (closed or no
report) to 6 (fishing quality is top)

Ksonari + Sonar count at mile 19 of the Kenai River during week t (for the two
Kenai River sites and the Russian River site only)

Halipeak 3 + Halipeak=1 if Halibut is peak available at site i in week t, otherwise 0.

This data was developed from the ADF&G brochures

Troutbag + Bag limit for Trout at site i in week t

Campgr + Campgr: 1 if a camp ground is available at site i, otherwise 0

Crowding i - Crowding: 1 if the ith site is rated as “combat fishing” in week t,
otherwise 0 (rated by ADF&G biologists)

Sewdby i + Sewdby: 1 for Resurrection Bay in week 17 (Silver Salmon Derby)

otherwise 0

All harvest and quality data from the 1992 ADF&G statewide sport harvest survey

Participation Equation

The participation equation estimates anglers’ decisions about when and how often to go fishing. It
requires a different set of explanatory variables than the site choice equation. The most important
variable is an index of overall fishing quality available to the angling household that week or
month called the “inclusive value”. This index is calculated for each household each week from
the site choice equation. The equation is evaluated for each of the 30 sites, and the values
combined as shown in the formula below. The inclusive value for angler j in week ¢ is:

k]

incluy = log( 2 &™)
=1
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X1 the linear combination of the site choice equation coefficients and the values of the variables
for that household, site and week. So all of the variables in the site choice equation — including trip
cost, travel time, the availability and abundance of several fish species — are reflected in the
inclusive value. Other site and household characteristics, including bag limits, site amenities,
weather and angler skill, which don’t appear directly in the site choice equation, are still reflected in
the inclusive value because they are used to calculate on-site time, which is one variable in the site
choice equation.

Other explanatory variables in the participation equation include weather—measured by
temperature, wind, and precipitation for week t—and personal characteristics of the anglers such as
income, number of anglers in a household, the amount of money an angler could have earned by
working instead of fishing, and the angler’s level of fishing skill.

As we noted earlier, we divided our sample of anglers into two groups—frequent anglers and
infrequent anglers. We classified as frequent anglers those who in pre-season interviews said they
expected to take six or more fishing trips during the summer of 1993. Infrequent anglers were those
who said they expected to take fewer than six fishing trips. We used a weekly time interval for
analyzing the participation decisions of frequent anglers, and a monthly time interval for analyzing
the participation of infrequent anglers. For the frequent anglers we modeled three choices about the
number of weekly trips---zero; one; or two or more trips. For the infrequent angler we modeled two
choices about monthly trips—zero; or one or more trips. A detailed description of our methodology
appears in Appendix A.

THE FREQUENT ANGLERS’ WEEKLY PARTICIPATION EQUATION

The frequent anglers’ weekly participation equation estimates the probabilities that a frequent
angler will make zero, one, or two or more trips in week t. Again, modeling a discrete choice such
as this requires a complex, nonlinear functional form which we discuss in detail in Appendix A.
The equation was estimated on 5,716 household weeks. The variables we found to significantly
predict anglers’ participation decisions are listed in Table VI-3.

Table VI-3. Variables Appearing in Frequent Anglers’ Participation Equation

Coefficient Sign

Variable One Trip More Than One Definition

Incs ¢ + + Inclusive value that represents overall fishing quality index in week t
(constructed from the site-choice equation)

Boat + Boat=1 if an angler owns a boat, otherwise Boat=0

Skill + + Skill=1 if an angler is experienced angler, otherwise Skill=0

Many + + Many==1 if the number of anglers in a household exceeds 2, otherwise
Many=(

Avgearn - the amount of money that an angler could have earned if he did not take a
fishing trip, averaged over all reported trips that season

Avgreasn + + the percentage b?' which fishing activities explain the purpose of a trip,
averaged over all trips a household reported that season

Ted0_1t + + the number of days in week t that the mid-range temperature exceeded 40°F

Anctemp ¢ + + the average temperature in Anchorage in week t

Wind20¢ - - the number of days in week t that average wind speed exceeded 20 knots

Winter + + Winter=1 if an angler took one or more fishing trips during the winter,
otherwise Winter=0

Trips92 + the number of fishing trips taken by the angler in 1992

Pglo_1 - - number of days during the study week that precipitation exceeded 0.1 inches
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The most important variables in predicting participation for frequent anglers are the temperature
variables (Tg40_It and Anctemp ). The model shows—as we would expect—that frequent anglers
are more likely to go fishing in warmer weather. Precipitation (Pgl0_I)} and high winds (Wind20)
discourage fishing. Overall fishing quality in week ¢ is also important. An angler is more likely to
make a fishing trip or several trips when the quality index (Incs,) is high. On average, anglers for
whom fishing is the primary purpose of their trips (Avgreasn) are more likely to participate in any
given week than anglers who made the trip for some other reason but who also went fishing. And
on average, anglers who could have worked instead of fishing (Avgearn) are less likely to make one
or more frips than anglers who didn’t have the option of working.

Other variables that affect the decision to go fishing in any given week include personal
characteristics and past fishing activity. Not surprisingly, anglers who own boats make more trips
than ones without boats (Boat). Anglers with more fishing skill make more trips than unskilled
anglers (Skill). The more anglers in a household, the more fishing trips the household makes
(Many). The model shows that an angler is more likely to go fishing in week # if he took one or
more trips in the winter (Winter). And the more fishing trips an angler made in 1992 (Trips92), then
the more likely the angler is to make one or more trips in week ¢ in 1993.

The model estimates probabilities for the two fishing alternatives—one trip or more than one trip:
the probability for zero trips is the residual. We therefore estimated two separate and somewhat
different sets of coefficients. For example, three of the variables that are significant predictors for
taking more than one trip in a week are insignificant for taking exactly one trip. Boat ownership
(Boat) makes an angler more likely to fish more than once a week, but makes no difference on the
decision to participate just once. Anglers with paid work as an alternative to their trip (Avgearn)
are not discouraged from fishing once, but are significantly less likely to fish two or more times in
a week. The number of fishing trips taken in 1992 helps predict the probability of taking multiple
trips in week # in 1993, but has no apparent impact on the decision to take one trip in week 1. The
inclusive value {Incs,) is a significant predictor for multiple trips during the week, but for just one
trip per week it is not as strong a predictor.

THE INFREQUENT ANGLERS’ MONTHLY PARTICIPATION EQUATION

The infrequent anglers’ monthly participation equation estimates the probability that an angler
who fishes infrequently will make zero or one or more trips in month k. The form of the equation
we estimate is discussed in Appendix A. The equation was estimated on 2,078 household weeks.
The variables that predict how often an infrequent angler will go fishing differ from those that
predict how often a frequent angler will go fishing. The fishing quality index (Incs,) boat
ownership (Boat), fishing skill {Skill), and the average temperature (Anctemp ) are still important
predictors, but the other weather and fishing history variables, angler earnings, and reasons for the
trip do not seem predict fishing trips for households that make only a few trips all season. Two
new variables are significant: camper ownership (Camper) and the number of daylight hours
(Daylight,). The variables for the infrequent anglers’ equation are described in Table VI-4.

Like frequent anglers, infrequent anglers are influenced by weather. The average temperature
(Anctemp ,) and the average length of a day (Daylight,) are quite important in explaining the
infrequent angler’ s deciston to go fishing. The model shows that infrequent anglers fish more
often when the temperature is high and the daylight is long. An infrequent angler is more likely to
make a fishing trip when the overall fishing quality is good. The regression resulfs indicate

that anglers who own boats (Boat) or campers (Camper) make more trips than anglers without
boats or campers. Anglers with higher levels of fishing skills (Skill) make more trips than anglers
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with lower levels of fishing skills. The more anglers in a household (Many), the more fishing trips
the household makes.

Table VI-4. Variables Appearing in the Infrequent Anglers’ Participation Equation

Vatiable Coefficient Sign Definition
Incsk + Inclusive value that represents overall fishing quality index in month k
Boat Boat=1 if an angler owns a boat, otherwise Boat=0

+
Skall + Skill=1 if an angler is experienced angler, otherwise Skill=0

Many + Many=1 if the number of anglers in a household exceeds 2, otherwise Many=0
Cammper + Camper=1 if an angler cwns a camper, otherwise Camper=0

Anctemp} + the average femperature in Anchorage in month k

Daylight | + the average length of daylight in month k

Modeling Changes in Net Economic Value

Once we had estimated site choice and participation equations for the travel cost analysis, we could
estimate willingness to pay. Consider the demand curve from Figure VI-1. The demand curve
represents the number of fishing trips as a function of their cost. The area abcd represeats the
change in net economic value to anglers. For straight line demand curves, the area would be the
area of the triangle adP, minus the area of the triangle bcP , or algebraically:

N2(d - B, )~ Ni{c- )

ANEV = 5

For more complex functional forms, as in our travel cost model, the area is:

ANEV = J:OD*(p)dp - J,mo D(p)dp.

We used the formula below, developed by Jones and Stokes in 1991 for their model, which used the
same choice structure, to evaluate this integral: (Jones and Stokes, 1991, p. 5-33).

x B _xf

B

where x and I represent the estimated number of fishing trips and the inclusive value, respectively,

before the change, x* and I* represent the same quantities, after the change, and f represents minus
one times the coefficient on trip cost in the site choice equation. This may be understood by

considering that the 8 measures the marginal utility of money, that is, how anglers balance the
money they have to spend on another trip against the benefits of taking the trip. Those benefits are
modeled by the other variables in the site choice equation. The inclusive value is an index of the
overall fishing quality available in a given week. When we divide that value by the minus one times
the cost coefficient (the coefficient is negative because costs subtract from the value), we are
caleulating how high the trip cost would have to be to completely balance all the benefits of fishing
available that week. That amount is the maximum an angler would be willing to pay for a fishing
trip—hence, willingness to pay. Since the amount anglers actually paid for their trips was mcluded

ANEYV, =
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in calculating the inclusive value, the willingness to pay is a net amount: how much they would be
willing to pay to fish, above what they actually do pay.

The equations of the travel cost model were estimated on microdata: each household was kept as
a separate record in the database. This approach was not feasible for modeling the various
scenarios, so we constructed a spreadsheet version of the model which incorporated the
expenditure, site choice and participation equations, but used mean rather than individual
household data. We grouped households into 7 origins and two types: frequent and infrequent
anglers. Our model evaluated participation, site choice, and willingness to pay based on the
“typical angling household” in each of these 14 groups. We calculated the relevant household
characteristics (those that are variables in one of our model eguations) for each group as the
weighted mean of households in that group. The weight was the product of the household weight
(from the survey) and the number of fishing trips each household took in 1993.

'The core of the spreadsheet model is a worksheet that:

¢ evaluates the probability of choosing each site, given that a fishing trip will take place
e estimates the inclusive value (an index of fishing quality),

¢ calculates per trip expenditures across 30 sites

» cvaluates the participation equations (for both frequent and infrequent anglers) to estimate
the probability of taking one or more trips, based on the inclusive value and other
participation variables

» cstimates an index of willingness to pay per household per week for frequent and infrequent
anglers, based on inclusive value and the probability of taking a trip

* multiplies the estimated probabilities of taking a trip and the index of willingness to pay by
the number of frequent and infrequent fishing households to estimate total trips and trips to
sites, based on site-choice probabilities

» ecstimates total expenditures, based on number of trips to each site and modeled per trip
expenditures

Among the variables that appear in the site choice and participation equations, only a few change in
our scenarios and fewer still strongly contribute to the change in the economic value of the sockeye
fishery. By far the most important is the sonar count in the Kenai River (Ksonar), which is our best
measure of change in fishing quality. A higher (or lower) fish count at the sonar contributes three
guarters of the change in net economic value modeled in our scenarios. Other variables that also
significantly contribute to the change in economic value are total sockeye catch (Sockeye); the
sockeye catch per angler day (Sockdf); and the king salmon catch per angler day (Kingdy).

Another potentially important variable is crowding (Crowding). We believe that more crowding
on the Kenai River would discourage anglers from making some trips, but our measure of
crowding variable was not precise enough to quantify changes in our scenarios. + We also
considered the fishing report for Kings (Kingrept), but again found the variable not precise
enough to predict change.

4 Our measure of crowding is simply a yes or no indicator. We asked ADF&G biologists to identify sites and times when conditions are
crowded. The Kenai River sites were already crowded during the weeks when fishing would change in our scenarios.
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The bag limits for sport and dipnet sockeye harvests vary in our scenarios, but we could model
this change only indirectly—through higher harvests—because the sockeye bag limit wasn’t a
significant variable in the site choice or participation equations. A change in the bag limit could
increase or decrease trips—it might make fishing more attractive and increase trips, or it might
allow anglers to harvest all they want in one day, so they would fish fewer days.

Because the sonar count variable is responsible for most of the predicted change in net economic
value, we tested the sensitivity of our results to variations in the sonar count coefficient. The
coefficient on any given variable is a measure of how much that variable contributes to the
change in economic value. Using the estimated most likely value for the coefficient on the sonar
count variable and its standard error, we generated a 90 percent confidence interval for the sonar
count coefficient. We ran the model using the upper and lower bounds of the confidence interval
in place of our estimated coefficient. Sensitivity testing using the lower and upper bounds on this
crucial coefficient produced high and low estimates of changes in economic value. This analysis
suggests that the net value could be as much as 68 percent higher or 43 percent lower than the
most likely value.

For all our scenarios we used ADF&G’s assumptions (as detailed in Chapter IV) about changes in
the Kenai River sonar count and the sport harvest of kings and sockeye. The base year for the
model and most of the scenarios was 1993—a mid-run year. For the low run scenarios (Scenarios
A3 and AS), we simulated a low-run sonar count and harvest; we scaled the 1993 weekly sonar
count down to the 1991 total and used the 1991 sockeye harvest as our base. We did not model
Scenario A4 (high run)—we adopted ADFE&G’ s conclusion that in a high ron year the number of
sockeye in the river would exceed the existing management target by more than 200,000 fish,
without any management change.

Travel Cost Results

Table VI-5 reports the estimates from our travel cost model for each scenario. For Scenario A, the
results are summarized as follows:

o Ifmanagers allowed 200,000 more sockeve into the Kenai River, net economic value of the
sport fishery would most likely increase a total of about $1.3 million. This is the increase in
resident anglers’ net willingness to pay for the benefits of the sport fishery. Remember that
“net willingness to pay” is the additional amount anglers would be willing to pay, over and
above what they now spend, for sport fishing.

»  But our ability to measure net economic value is not very precise. Qur ninety percent
confidence range for one variable alone—the coefficient on the sonar count—yields a range
of estimated net economic values for this scenario from $.8 million to $2.3 million.

*  Net economic value per fishing household in Southcentral Alaska might increase about $22.
"This is the total change in net value, divided by the nearly 61,000 Southcentral households
with sport anglers in 1993. (The range estimated from the confidence interval on the sonar
count 1s about $13 to $37.)

o Net economic value per fish might increase about $7. This calculation assumes 200,000
additional sockeye in the river, divided by the total change in net value. (The range estimated
from the confidence interval on the sonar count is about $4-$11.)

o Southcentral anglers would make 4,045 additional trips to Kenai River sites during July—but
3,399 fewer trips to other Alaska fishing sites—if managers allowed 200,000 more sockeye
into the Kenai River. So the net increase in trips by Southcentral residents would be only 646
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(Table VI-5, Scenario A). In other words, about 80 percent of the increase in resident trips to
Kenai River sites would be offset by reductions in trips to other Alaska fishing sites.

o Southcentral fishing households would pay less than $2 in increased expenditures for the $22
increase in value. Much of the increase in value would occur because Southcentral households
would be taking more frips to Kenai sites and fewer trips to other fishing sites. On average,
trips to Kenai sites cost less (about $105), compared with trips to other sites (about $155).

Table VI-5. Results of Travel Cost Analysis by Scenario

Scenario Name and Code

Liberalized +100K
dip net

-100K

Increased

sport bag

Total Change wit] $2,262,791 $2,327,911 | $1,751,620 $975,617 | $(729,516) | $1,899,714
coeff.at upper 5%
Most Likely Vatue (MLV) $1,345291 | $1,408,119 | $1,111,499 | $606,065 | $(492,636) | $1,142,268
with sonar coeff.at lower 5% $770,991 $829,626 $699,034 $360,660 | $(314,034) $657,698
Change per Household (MLV) $22.17 $23.31 $18.32 $9.99 $(8.12) $18.83
$6.73 $7.04 $5.560 $(4.93) $5.71

Change per Fish (MLV)
it

Change in Trips to 4,045 4,235 1,856 (1,549 3512
Kenai/Russian Rivers
Change in Trips to Other Sites -3,399 -3,558 -2,844 -1,564 1,311 -2.962

For scenarios other than Scenario A, the change in net value would vary somewhat. Scenario B
assumes not only an increase of 200,000 sockeye in the river but also an increase in the bag limit
from 3 to 6. Using the most likely measure, the value of this bag limit change is an additional
$63,000 over Scenario A. But because the bag limit change is modeled only indirectly, this is
likely to be an underestimate of how much sport anglers would value the larger bag limit.

Scenario C increases the dipnet bag limits as well, increasing the dipnet harvest by 50,000 fish.
Because the dipnet harvest is largely at the mouth of the river, this harvest reduces the number of
sockeye available to sport anglers and the number past the sonar. While the results in Table VI-5
suggest that sport anglers may lose more value than dipnetters gain, we believe our model
probably does not accurately value this increase in the dipnet harvest-—primarily because our
survey sample of dipnetters was small®. However, we also have information about dipnet value
from our contingent value analysis {discussed in the next section), which may provide more
accurate estimates of how residents would value changes in the dipnet fishery.

‘The impact of an additional 200,000 past the sonar in a low run year (Scenario A3) would be less
than the same change in a mid-run year (Scenario A). In a low-run year, fishing is poor and
anglers put a lower value on fishing the Kenai. Starting from a lower base—sonar count, trips,
expenditures, WTP and everything—adding 200,000 fish would have a smaller impact than it
would starting from a higher base.

5See Table A-3 in the Appendix for a breakdown of trips by site.
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Scenarios Al, A2, and A5 are not shown. We assumed that changes in the price of commercially
caught salmon would have no effect on the sport fishery, so the results for Scenarios Al and A2
(high and low price) are identical to Scenario A; results for AS (low run-low price) are identical
to A3 (low run).

Our model does not project changes over time. Yet a potential increase in angling households is
unlikely to have much effect on these results. Based on growth rates in recent years, we estimate
that the number of resident angling households might grow 5 percent in the foreseeable future. If
we roughly estimate the increase in total willingness to pay as proportional to the increase in the
number of households, a five percent increase in angler households would result in a five percent
increase in willingness to pay. This may be generous, since as the number of anglers increased,
their willingness to pay could drop if fishing quality declined. Either way, this increase is not
large enough to make a significant difference in the model results.

Limits of Travel Cost Estimates

The main strength of the travel cost method is that it is based on behavior: on what people actually
do, rather than on what they say they might do, in some hypothetical circumstance. It measures the
value of anglers’ time as well as their out-of-pocket expenses. It implicitly takes into account what
people are actually able to pay for sport fishing.

Our travel estimates are not precise. One of these, the Kenai River sonar count, is the basic
measure of the management changes we’re examining. The importance of the sonar count in
explaining where people fish is measured by the coefficient on the variable. If we look at a
reasonable range of coefficients for the Kenai river sonar variable, the estimated change in
willingness to pay ranges anywhere from 60 percent to 170 percent of the value we report as most
likely. So while we believe our results are of the correct magnitude, they are not precise: if
managers put 200,000 more sockeye in the Kenai River, the increase in net economic value of the
sport fishery could be anywhere from $800,000 to $2.3 million, but is most likely around $1.3
million (Table VI-5).

Another limit of the model is the way it measures the effects of crowding. If allowing more
sockeye into the river increased crowding, there might be a corresponding reduction in vatue for
sport anglers. But as we explained earlier, data on crowding is so imprecise that we can not
quantify changes in sites that are already crowded.

The travel cost model relies on statistical association between the pattern of fishing trips and
variations in fishing quality and trip costs to predict how anglers might respond to management
changes. If the proposed management change would affect a factor that varied across sites, or
over the season, in 1993—the year for which we had data—then the travel cost model can provide
good estimates of its effects. The Kenai River sonar count is such a variable. But if the proposed
management change would affect a factor that did not vary much in 1993, then the model may not
provide a good estimate.

The model may not provide a good estimate of anglers” willingness to pay for increases in the bag
limits for sport and dipnet harvests (Scenarios B and C). No bag limit variable directly appears in
the site choice equation. The variable was tried, but was not significant in association with fishing
behavior. The sport bag limit in 1993 was set at two fish per day for most of the season, only to
be increased after most sport fishing had already occurred. Only the indirect effects of the
assumed increase in harvest and catch per unit effort appear in the model. Also, few dipnetters
were in our survey sample-—so there is a great deal of uncertainty about our model estimates of
the effects of increasing the dipnet harvest.
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Finally, some households that don’t fish right now might decide to go fishing because of the extra
fish in the Kenai River. Our model doesn’t include those households—because the travel cost
model is estimated with data from households that actually fish.

Contingent Value Method

A second method we used to measure changes in net economic value is called contingent
valuation. This is another way of estimating the value of non-market goods; under this method,
researchers directly ask potential consumers what they would be willing to pay for a specific good
under a hypothetical payment mechanism. In this study we asked resident anglers whether or not
they would be willing to pay certain dollar amounts to hypothetically increase the Kenai River
sockeye bag limit or increase fish runs so as to reduce the average time it takes to catch fish. We
also asked respondents who indicated an interest in dipnetting whether they would pay to dipnet
earlier or to increase dipnet bag limit.

Contingent valuation (CV) remains controversial in the economics profession. (See Portnoy 1994,
Diamond and Hausman, 1994; Hanemann, 1994; Mitchell and Carson, 1991) Detractors argue
that the hypothetical valuation of a non-market good is often meaningless because respondents do
not have developed preferences for such goods that can be measured in dollars; they cite
extensive literature showing the theoretical and empirical inconsistencies of CV results.
Defenders assert that properly done, CV studies can provide meaningful measures of value and
cite equally extensive research indicating that CV results are sensible and compare well with
other measures of value. Either way, it is undeniable that contingent valuation is being used
extensively by public and private agencies throughout the world.

Some of the criticisms of contingent valuation have been addressed through refinements in the
methodology. The dichotomous-choice methodology we use is state of the art. Another strength
of our CV study is that the goods and payment mechanisms we asked about—improved catch
rates, higher bag limits, earlier openings, fish stamps and permits—were familiar to the
respondents. Yet potential sources of bias remain. For example, travel cost models of recreational
demand generally yield higher estimates of WTP than do CV studies. There is no general
agreement as to which is the “correct” measure. For some other kinds of goods, CV studies have
generated higher estimates of WTP than experimental markets where the participants actually pay
to receive the benefit. CV results have also been shown to be sensitive to the wording or context
of the questions, and insensitive to the quantity of the good. Our study results fit these patterns.

Data Collection

We collected data for the sport fish contingent value assessment in a Janvary 1995 telephone
survey of 650 Southcentral Alaska households. The survey included questions about household
characteristics and fishing activities in 1994 and earlier years. The sample frame consisted of two
separate subsamples: a random sample of 490 households, and a panel sample of 160 households.
The panel households comprised part of a random sample of Alaska households originally
interviewed in 1993. Appendix E describes the sample frame and survey methods in detail.

We asked the CV questions only of those respondents who said their households had fished the
Kenai River for sockeye salmon during the three prior years, or would in the future if fishing
improved. Consequently, the values we estimate do not include existence or option values for
households unlikely to use the resource, but do include the value of the option to fish for those
households that had not fished in the past but said they might in the future. This is particularly
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mmportant for the dipnet fishery®. About three times as many respondents said they might consider
participating in the dipnet fishery under an expanded Kenai River fishery as actually had
participated in the three years we asked about.

Each survey household had the opportunity to respond to three specific scenarios. Two pertained
to sport fishing for sockeye with rod and reel, and one pertained to dipnet fishing. The two sport
fish questions asked about a higher bag limit and a higher inriver return that would reduce the
average time it takes to catch fish. Respondents were then asked whether they had recently
participated in the Kenai River dipnet fishery or might be interested if state managers expanded
the fishery. Those who had, or who said they were interested were asked whether they preferred
an earlier season opening or an increased bag limit as the best way to expand the fishery. Then
respondents were asked a question pertaining either to a change in the dipnet bag limit or a longer
fishing season.

We used a two-stage dichotomous-choice valuation framework for the four contingent value
questions we asked sport anglers. We first asked respondents whether they would be willing to
pay a randomly chosen amount—called the bid value—for the harvest change. If respondents
answered yes, interviewers then asked if respondents would agree to a higher bid. If anglers
answered no to the first question, interviewers asked if respondents would agree to a lower bid.
The random bids ranged from $1 to $50. Table VI-6 lists the contingent value survey questions

Table VI-6. Contingent Value Survey Questions

1. Sport fish higher bag limit. "The Department of Fish and Game could raise the bag limit if managers
could watch the run more closely. Anglers could pay for this extra work through a fish stamp. Those
who wanted to keep 6 fish per day instead of 3 would buy the stamp, and the money would go to the
Department of Fish and Game. Would your household pay $[randem bid] for a fish stamp to increase
your bag limit from 3 to 6 7

2. Sport fish higher catch rates. Anglers were asked one of two variations on the question:

a. “One way the Department of Fish and Game could put more fish in the river would be to buy out
some commercial permits, and reduce the commercial allocation. Sport anglers could pay to buy
out commercial permits if they had to buy a fish stamp to fish for Kenai red salmon. Would your
household pay $[random bid] for a fish stamp if there were [100,000 or 200,000] more red
salmon in the Kenai River 7"

b. “One way the Department of Fish and Game could put more fish in the river would be to increase
run size by improving salmon habitat. Anglers could pay for these improvements if they had to
buy a stamp to fish for Kenai red salmon. Would your household pay $[random bid] if there were
[100,000 or 200,000] more red salmon in the Kenai River?”

3. Dipnet earlier season. “Suppose anglers who wanted to dipnet the eatlier opening had to buy an early
season permit. Would your household pay ${random bid] for a permit?”

4. Dipnet higher bag limit. “Suppose dipnetters who wanted to keep 12 fish per day instead of 6 had to
buy a permit. Would your household pay ${random bid] for a permit?”

For full text of survey instrument, see Appendix F.

bWe did not distinguish between personal use and subsistence dipnetting in our surveys, although we did ask respondents how nuich of
their dipnet harvest was under subsistence regulations.
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Contingent Value Analysis

Tables VI-7 through VI-10 describe the variables we found that significantly predict willingness
to pay for each of the four questions. Statistical details on how we used the survey responses to
calculate willingness to pay are provided in Appendix B.

The estimated willingness to pay for the higher sport bag limit differs, depending on whether the
respondent household had fished the Kenai River area during the three previous years (1992-1994)
and on how long the household had been in Alaska.

Among all households that had fished in the study area within the past three years ( Fished), the
estimated willingness to pay for a bag limit increase of 3 sockeye was $7.80. However, we
observed that willingness to pay among fishing households declined about 1.8 percent for each
year they had lived in Alaska (Fresyear). Among households that had fished and also owned
boats or nearby cabins used for fishing (Fboatcabin), respondents were willing to pay 51 percent
more, and those households where the respondent was over 45 (Fsenior) were willing to pay 50
percent more.

Among households that had not fished in the study area (Notfished ), estimated willingness to pay
for the increased bag limit was $4.60. Among households that did not fish the study area,
willingness to pay increased 2.9 percent for each year lived in Alaska (Nfresyear).

Table VI-7. Variables Predicting Willingness to Pay for Increased Sport Bag Limit

Variable Sign Definition

Fished + 1 if household went fishing in the Kenai River area at least once within the last three
years, 0 otherwise

Notfished + 1—Fished

Fresyear - Number of years respondent lived in Alaska times Fished

Nfresyear + Number of years respondent lived in Alaska times Notfished

Fboatcabin + 1 if household owns either a boat or a cabin used for fishing and Fished, 0 otherwise

Fsenior + Senior and Fished

Differences among fishing and non-fishing households in estimated willingness to pay for a
higher inriver return of sockeye were less pronounced. Households that had fished the Kenai
River area during 1992-1994 were willing to pay $8.68 for a higher inriver return, while those
who had not fished were willing to pay $7.70. For each additional angler in both kinds of
households, willingness to pay went up 7.7 percent. Among households that had fished,
respondents over 45 were willing to pay 43 percent more. In addition, househelds that reported
they did not get enough fish because it took too long to catch them were also willing to pay 23
percent more.”

In the question about a higher inriver return, respondents were randomly given several
quantitative measures associated with the change. Respondents were told the potential change in
the return-—either 100,000 or 200,000 more sockeye at the sonar counter—and the percentage
reduction in average time it would take to catch a sockeye. Respondents were also told to expect a

7Only those who had fished could report not catching enough fish because the fishing was (oo slow. The t statistic for the coefficient on
fishlong in Table VI-8 is only 1.1. We include it in the equation, however, because it was positive and significant in the bid function
estimated from the first-stage question, using Cameron and James’ (1987) method.
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randomly varying percentage increase in number of anglers as a result of better fishing. None of
these variables turned out to have a significant effect on willingness to pay.

The results suggest that anglers are willing to pay more for higher sockeye catch rates than they
are for increased bag limits. If some anglers rarely catch their limit, then it makes sense that they
would not be willing to pay much to increase the limit.

Table VI-8. Variables Predicting Willingness to Pay for Higher Inriver Return

Variable Sign  Definition

Fished + 1 if household went fishing in the Kenai River area at least once within the last
three years, 0 otherwise

Notfished + 1-Fished

Nanglers + Number of anglers in the household

Fsentor + Senior times Fished

Fishlong + 1 if household reported not getting enough fish because it took too long to catch
a fish, 0 otherwise

Table VI-9 describes the variables that explain willingness to pay among respondents who
preferred an earlier dipnet season to a higher dipoet bag limit. Respondents aged 45 or younger
said their households were willing to pay an average of $9.34 for an earlier opening. Respondents
who were over 45 indicated that their households would be willing to pay $16.41. Households
that indicated lack of fishing time prevented them from catching enough fish were willing to pay
about one-third more than other households.

Table VI-9. Variables Predicting Willingness to pay for Earlier Dipnet Season

Variable Sign  Definition

Constant + 1
Senior + 1 if age of respondent exceeded 45 years,  otherwise
Notime + 1 if household reported not getting enough fish because of inadequate time to go

fishing, 0 otherwise

Table VI-10 describes the variables that predict willingness to pay among dipnetters who
preferred a higher bag limit to an earlier season. Apparently, large households have a greater
interest in higher dipnet bag limits. Households that preferred the higher bag limit would pay
$11.67, plus 8.6 percent for each household member, unless they felt that a short dipnet season
prevented them from getting enough fish. Households that reported not getting enough fish
because the fishery was not open enough days, but who still preferred a higher bag limit, would
pay less than half as much as other households of the same size.

Table VI-10. Variables Predicting Willingness to pay for Increased Dipnet Bag Limit

Variable i Definition

Constant + 1
Npeople + Number of people in the household
Fishdays - 1 if household reported not getting enough fish because the fishery was not open

enough days, 0 otherwise
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Half the survey respondents were told that the money they paid for expanded sport fishing
opportunities would be used to buy back limited entry permits to reduce the commercial harvest.
The remainder were told that the money would be applied to acquisition of habitat. How the
money would be used showed no significant relationship to respondents’ willingness to pay in
any of the contingent value questions.

Contingent Value Estimates of Net Economic Value

We did not ask survey respondents who did not fish for Kenai River sockeye and showed no
interest in fishing for sockeye in the future whether they would pay more for a higher bag limit or
higher catch rates. Nor did we ask the people who said they would not fish, or did not know if
they would fish, for Kenai sockeye even with higher catch rates. To estimate aggregate values, we
assume these households had a zero value for these questions. We only asked the dipnet questions
of respondents who expressed an interest in dipnetting and assume contingent values are positive
only for this group.

The total value estimate is the product of the number of households and the estimated willingness
to pay per household. Table VI-11 shows the estimated total values for the four contingent value
questions. Total values range from $167,000 for an dipnet earlier season to $565,000 for an
improved sockeye catch rate. Each of these values is for a separate potential change in
management of the Kenai River sockeye fisheries, so it is not appropriate to add them.

Table VI-11. Contingent Value Estimates of Changes in Net Values for
Improved Sport and Dip Net Fishing

WTP per household Number of households Total value
Higher sockeye sport bag limit $7.41 62,826 $465,855
Increased sockeye sport catch rate $10.37 54,505 $565,287
Earlier dipnet season opening $11.14 14,956 $166,586
Higher dipnet bag limit $14.80 17,833 $263,868

We calculated confidence intervals for our contingent value estimates. Table VI-12 shows the
lower 5 percent and upper 5 percent per household values for estimated willingness to pay for
each of the four questions. For example, if we were to repeatedly re-estimate willingness to pay
using the same methods but with fresh data, we estimate that the value per household of the
higher sockeye bag limit would lie between $6.47 and $8.49 ninety percent of the time.

Table VI-12, 90 Percent Confidence Intervals for Contingent Value Estimates
of Changes in Sport Fishing Net Value per Household

Lower 5 percent Most Likely Upper § percent

Higher sockeye sport bag limit $6.47 $7.41 $8.49
Increased sockeye sport catch rate $9.08 $10.37 $11.85
Earlier dipnet season opening $9.84 $11.14 $12.60

Higher dipnet bag limit $12.86 $14.80 $17.02




VI-20 Economic Effects of Management Changes for Kenai River Late-Run Sockeye

The corresponding confidence intervals for the total value of the four hypothetical changes in
management are shown in Table VI-13. The confidence intervals suggest a margin of error of 10
and 20 percent for the various contingent value estimates.

Table VI-13. 90 Percent Confidence Intervals for Contingent Value Estimates
of Changes in Sport Fishing Net Value

L.ower 5 percent Most Likely Upper 5 percent

Higher sockeye sport bag limit $407,000 $466,000 $534,000
Increased sockeye sport catch rate $495,000 $565,000 $646,000
Earlier dipnet season opening $147.,000 $167,000 $189,000
Higher dipnet bag limit $229,000 $264,000 $304,000

Application of Estimates to Scenarios

Unfortunately, the time constraints for the study required us to complete survey field work before
the study scenarios had been finalized. Therefore the valuation questions do not apply as directly to
the scenarios as we would have liked. Nevertheless, the answers do provide valuable information
about the net values of increasing opportunities in the sport and dipnet fisheries. The sport fish
catch rate question applies equally to the nine scenarios with increased sport harvests. The sport
fish bag limit question applies only to Scenario B, and it does not include the effects of the sonar
increase. The dipnet results apply only to Scenario C (the other scenarios assume no change in
dipnet harvest) and they do not include the effects of the sonar increase and the sport bag {imit
increase that are also assumed in Scenario C.

Each of the estimates is for a separate potential change in management of the Kenai River
sockeye fisheries, so it is not appropriate to add them. We cannot estimate Scenario B, for
example, by adding the willingness to pay for a change in bag limit to willingness to pay for an
increased sport catch rate. We can’t add them together because we don’t know if the survey
respondents’ willingness to pay for a higher bag limit would go up or go down if the inriver return
also increased. It could go up because anglers would be more likely to catch their limit when there
are more fish in the river. However, it could also go down, if anglers would respond to more fish
in the river by going fishing more often—in which case they might be able to get enough fish
without an increase in the bag limit.

We asked the two dipnet contingent value questions to separate groups of survey respondents.
The number of households shown in Table VI-11 indicates the population represented by these
survey households. Although these two portions of the population do not overlap, it would not be
appropriate the two dipnet contingent values together to produce an overall value for a liberalized
dipnet fishery. The values refer to the portion of the population that prefers this option. State
fishery managers must choose one or the other option. Our results suggest that more households
prefer an increased dipnet bag limit. The majority that prefers this option also values it more
highly than those who prefer the longer season.

Since we know that those who answered the earlier opening question preferred an earlier opening,
their WTP for an earlier opening is an upper bound for their WTP for the increased bag limit. The
lower iimit estimate is of course zero. We can construct upper and lower bound estimates for the

8The numbers in Table VI-13 assume that the population of anglers represented by the survey is precisely known. In fact, this is not the
case; we must estimate the proportion of the population that is interested in Kenai River fishing options from our sport fish surveys.
The survey sampling error introduces an approximately 3 percent additional margin of error that is not included in the table,
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liberalized dipnet fishery by adding zero at the low end and adding $167,000 at the high end to
the $264,000 estimated WTP for the bag limit change. This of course does not include the value
of changes in the sonar count which also enter into Scenario C.

Limits of Contingent Value Estimates

The contingent value estimates of willingness to pay appear to be much more precise than the
travel cost estimates: the 90 percent confidence interval ranges no more than 15 percent on either
side of the central measure of willingness to pay.

At the same time, the contingent value results are much more limited in their application. This
means that we can estimate precisely what amount survey respondents on average say they would
pay for specific management changes. We do not know that they would actually pay such amounts.
In the travel cost model, by comparison, we observe people actually taking fishing trips and
spending money—so in that sense the travel cost method is a more reliable method. Also, we
cannot rule out the possibility that the answers were influenced by prices for fish stamps in other
fisheries, rather than the value of the management change alone.

Contingent valuation estimates willingness to pay for specific, well defined, readily imagined
alternatives. Respondents must be able to construct in their minds a concrete image of the
alternative they are valuing and relate it to their prior experience before they can provide a
realistic estimate of their willingness to pay for it. Values cannot be inferred for alternatives that
were not asked.

The sport bag limit question in our survey apparently met these criteria: willingness to pay
estimates and the variations across angler characteristics look reasonable. The problem is that we
asked about bag limit changes, without the proposed increase in the number of sockeye in the
river. So we can’t infer that respondents would pay that much for increased bag limits, in addition
to what they would pay for more fish in the river. We also don’t know whether willingness to pay
would change if we had asked about different bag limits; we only asked about a change from
three to six.

The willingness to pay for an improved harvest rate and how it varied across angler
characteristics also looks reasonable; however, respondents were valuing the idea of an improved
harvest rate rather than a specific improvement in harvest rate. Respondents who were asked to
assume a much better harvest rate were not willing to pay significantly more than those who were
asked to assume only a small improvement in harvest rates. So we can’t tell whether the results
apply more to Scenario A than to E (which assume increases of 200,000 or 100,000 sockeye in
the river).

The dipnet contingent value analysis has another problem: selection bias. Each dipnet question
was asked only of respondents who preferred that management option. Clearly, those who
answered value that option higher than those who did not answer. All we can infer about the
valuation of those who did not answer the question is that their willingness to pay is lower than
their willingness to pay for the question they did answer, Adding the two estimates together
therefore provides an upper bound estimate of willingness to pay for the combined population on
either policy option for dipnetting. It provides a lower bound estimate of willingness to pay for
the two policy options together. Either value also provides a lower bound estimate of that option
implemented by itself.
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Changes in Net Economic Value for Businesses Serving Anglers

So far we have looked at how a change in management of Kenai River sockeye could change net
economic value for sport anglers and dipnetters. We were also asked to assess how a management
change could affect net economic value for businesses serving anglers.

Net economic value for businesses consists of all the benefits they receive, minus their costs. The
basic measure of net economic value is net profits. In industries where there are also significant
non-monetary costs and benefits for businesses, another element of net economic value is job
satisfaction.

More fishing trips to the Kenai River could mean greater demand for fish processing, retail
purchases of fishing supplies, food and lodging, and other kinds of services to sport anglers.
This shift in demand is illustrated in Figure VI-3.

Figure VI-3. A Change in Net Economic Value for Businesses Serving Anglers
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The downward-sloping line, D (demand), represents anglers’ initial willingness to pay for various
fishing services. The upward-sloping line, M$C, represents the marginal cost of providing those
services. Marginal dollar cost includes wages, supplies, business services, depreciation on capital
goods, interest on capital, and a return to the owners’ labor.” Low cost firms are on the left of the
graph and high cost firms are on the right. As long as an angler’s willingness to pay for a service
exceeds the market price, the angler will make the purchase. As long as the dollar cost to the
business of providing additional services is at or below the revenue it receives, the business will
stay open. If the cost per unit of service is actually below the revenue received per unit of service,
businesses earn a net profit in excess of the normal returns to the owners’ labor and capital, so
competing firms will open. New entry and price competition will adjust the supply and the market
price for services until the demand for fishing services at that price just covers the costs of the

9 Job satisfaction might be treated cither as an additional benefit of the job or as a factor that reduces the cost of workers’ time,
Whichever way we treat it does not affect the net value. In Figure VI-3, job satisfaction is shown as a factor that reduces costs to
socicly below the dollar costs of the business.
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marginal firm. At the equilibrium price P1, N1 units of service are sold. The triangular area
between the price line P1 and the marginal cost curve M$C represents net economic value to
angler serving businesses (not counting job satisfaction).

When fishing quality improves, anglers take more fishing trips to the Kenai River and want to

buy more fishing services, This increased demand is represented by the line D’, which has shifted
to the right of original demand D. The equilibrium number of trips rises to N2. Note that at N2 the
marginal supplier has higher costs to stay in business, so the price must rise to P2.

The change in net economic value (excluding job satisfaction) is represented by the area of the
trapezoid acPlP2, There are two components to this change: the trapezoid bcP7P2, and the
triangle abc. As the price rises, anglers pay more and the businesses reap the windfall. The
trapezoid bcPIP2 is merely a transfer from existing anglers to existing businesses; it represents
no net change. The triangle abc is the portion that is new.

There is also potentially another element to net economic value to businesses: job satisfaction. If
there are non-monetary costs or benefits to guiding or other kinds of businesses serving anglers—
relative to work in other sectors—and these non-monetary differentials are not fully offset by
differences in the monetary compensation, then these non-monetary costs or benefits must be
accounted for. Job satisfaction is usvally represented as an adjustment to the marginal cost curve.
While the monetary costs of guiding may be M$C, counting the enjoyment of the work itself
lowers the net cost as perceived by the worker to the marginal social cost curve, MSC, Using the
MSC curve to estimate the change in economic value adds the trapezoid acde.

This is a conceptual introduction to the potential changes in net economic value for businesses
serving anglers, if there were more sockeye in the Kenai River. In the next section we argue that
the potential is not realized; from an aggregate perspective of all Alaska businesses, the change in
net profits and the change in job satisfaction are likely to be negligible.

Change in Net Economic Value for Guides
REQUIREMENTS FOR SPORT FISHING GUIDES

Since 1984, the Kenai River has been part of a special management area within the Alaska state
park system. Anyone who wants to become a sport fishing guide on the river has to get a permit
from the Alaska Division of Parks and must register with the Alaska Department of Fish and
Game. For certain parts of the river, guides are also required to get permits from the U.S. Forest
Service or the U.S. Fish and Wildlife Service, but this is generally not necessary on the most
heavily fished areas, below Skilak Lake.

The division doesn’t limit the number of permits it issues. To get a Table VI ?4'.Numb?rs of
permit, applicants must pay a fee of either $500 (for residents) or Sport Fishing Guides
$1,400 (for non-residents) and have liability insurance; first aid on the Kenai River,
training; a state business license; a sales tax account from the Kenai 1890-1995
Peninsula Borough; licenses from the Commercial Fisheries Entry
Commission and the U.S. Coast Guard; and a sport fishing license 1990 310
from the Alaska Department of Fish and Game. 1991 290

1992 238
The Division of Parks reports that numbers of fishing guides vary 1993 2722
considerably with the strength of the salmon runs—especially king 1994 257
salmon runs. Table VI-14 shows the numbers of guides since 1990. 1995 314
Numbers in the 1990s have varied from a low of 222 in 1993 to a

hi gh of 314 in 1995. Source: Alaska Division of Parks
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Special Use Permits from the Fish and Wildlife Service

Guides who put in or land on the Kenai National Wildlife Refuge—primarily on the upper Kenai
from the confluence of the Kenai and Russian rivers to Skilak Lake—also have to get a permit
from the U.S. Fish and Wildlife Service. Refuge managers restrict the number of special use
permits to 20. Those permits allow guides 10 trips per week; guides who don’t have special use
permits can apply for incidental use permits that allow them 3 trips per season.

The Fish and Wildlife Service has similar license and insurance requirements as the Division of
Parks; it also requires guides to have safety plans and to provide workmen’s compensation
coverage for their employees. The service charges all permit holders (resident or non-restdent) a
fee of $100 at the start of the season and adds a $2 per client charge at the end of the season.

The wildlife refuge began restricting numbers of permits in the early 1980s, when more people
began fishing on the upper river. It’s a refuge policy to try to keep fishing pressure and crowding
on the upper river below levels on the lower river, according to managers of the Kenai National
Wildlife Refuge. Refuge employees who issue permits report that most of the 20 guides who have
special use permits have had them for years; there is very little turn-over from year to year.

Refuge managers believe there is pent-up demand for the special use permits, and have discussed
changing the system to allow more guides a chance at the limited number of permits—but so far
they haven’ t made any decision, One of the things that keeps permit demand on the upper river
below that on the lower river is that sport anglers can’t keep chinook (king) salmon caught above
Skilak Lake—and guides make the most money from sport anglers fishing for kings. Sport
anglers on this part of the river fish mainly for sockeye salmon.

Special Use Permits from Forest Service

The U.S. Forest Service requires guides who land in the Chugach National Forest—roughly,
between Mile 74 and Mile 79-—to get a special use permit. Its permit requirements are much
the same as those of the Fish and Wildlife Service; it charges all permit holders a flat fee of
$100 per season.

The Forest Service doesn’t limit the number of permits it issues, but still issues relatively few—
14 in 1994 and possibly 20 in 1995. The demand for guides is not as high in this part of the river,
because it is above the best fishing areas. Also, Forest Service personnel believe that some guides
who land on the national forest (and therefore should get permits) don’t apply for them. The
Forest Service has considered limiting the number of permits but has not made any decision.

PoTeNnTIAL CHANGES IN NET E coNomic VALUE FOR SPorT GUIDES

If fishery managers decide to let more sockeye come up the Kenai River, what would be the
possible effects on the profitability of sport fish guiding on the Kenai River? Or, stated another
way, how would the availability of more sockeye change the net economic value of sport guiding?

Most anglers who hire guides on the Kenai River are targeting king rather than sockeye salmon;
they catch some sockeye while fishing for kings, but they hire guides to help them catch kings. In
1993, for example, only a little more than 10 percent of the sockeye harvest was taken by guided
anglers, while more than half the king catch went to guided anglers.

We saw in Table VI-14 that the number of guides on the Kenai River has varied sharply during
the 1990s, depending on the strength of salmon runs—particularly king salmon runs. According
to ADF&G, increasing the number of sockeye in the Kenai River by 200,000 in late July would
(in an average year) increase the number of kings in the river by about 1,600—or about a three
percent increase. The change in demand for guide services would be small.
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Furthermore, competition in the guiding business means that the change in net economic value—
the change in profits and job satisfaction-—would be close to zero. If guides did enjoy any higher
profits or greater job satisfaction as a result of the policy change, those changes would be short-
lived. More people would become fishing guides and cut into the profits of existing guides.

Another possibility is that the demand for guides could decline. Our travel cost model suggests
that as sockeye fishing gets hot, many anglers target sockeye instead of kings and expenditures
for guides decline.

In general, as long as the number of permits issued for most of the river remains unrestricted, it
seems likely that the number of guides will go up and down with conditions in the fishery. In
Figure VI-3 this would be represented by a nearly horizontal M$C line (“perfectly elastic
supply”) and an MSC line lying virtually on top of it. So the change in the net economic value of
guiding would likely be close to zero.

Net Economic Value of Other Businesses Serving Sport Anglers

If more sockeye in the Kenai River caused anglers to take more trips and spend more money,
other Kenai Peninsula businesses serving sport anglers—including retailers selling fishing
supplies, processors of sport-caught salmon, restaurants, RV parks, and others—would likely also
benefit. Yet it is unlikely there would be an increase in economic value for Alaska businesses as a
whole, for reasons which parallel those described above for guides.

Service industries are highly competitive, and at the margin, after the compensation of labor and a
normal return to capital, there is no net profit. On the whole, these businesses do not earn any
more than they would in their next best alternative, say, retailing to skiers. There is no net gain to
society that they serve Kenai anglers instead of Mat-Su anglers or skiers or tourists.

Also, the competitive nature of these businesses also means that at the margin there is no net
worker satisfaction bonus. If this kind of work were inherently more enjoyable than other service
work, workers would be willing to take these jobs for less pay than in other service sectors, and
the benefits of increased enjoyment would be offset by the decrease in wages. For the marginal
workers who gain or lose jobs as the fishing business ebbs and flows, there would be no net
advantage to these jobs serving anglers, relative to other service jobs.

Summary and Discussion

This chapter has presented the results of two state-of-the-art quantitative models for estimating
potential changes in net economic value of the Kenai River sport fishery. What can we conclude
from our analysis?

The two methods are entirely independent estimates of net economic value to anglers. The travel
cost estimates are based on observations about anglers’ behavior. The contingent value estimates are
based on asking anglers to value specific changes in fishery management. Each method has different
strengths and weaknesses. Unfortunately, they are comparable only for two scenarios: A (+200,000)
and D (+100,000).

For Scenario A, the most likely travel cost measure is $1.3 million, with a range of $ .8 million to
$2.3 million calculated from the 90 percent confidence interval on the sonar count coefficient. For
Scenario D, the most likely travel cost measure is $.6 million, with a similar range of $.4 million to
$1.0 million. The contingent value results do not distinguish between Scenario A and D. The
economic value estimate of $.6 million applies generically to any increase in the sonar count. The 90
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percent confidence interval one the contingent value estimate is quite narrow, ranging from
$495,000 to $646,000. The contingent value estimate is a little below the low end of the travel cost
range for Scenario A, but right in the middle for Scenario D. This corroboration increases our
confidence in our results.

For our summary analysis in Chapter X we prefer to use the travel cost estimates of net economic
value. The contingent value estimates do not really match our scenarios on the sport fish side.
Furthermore, the travel cost method is directly analogous to the method we use to estimate net
economic value on the commercial side.

The one qualification is for Scenario C, which models liberalizing the dipnet fishery as well as
increasing the sport bag limit and increasing the sonar count. The travel cost model does not estimate
well the value of changes in the dipnet fishery because the sample of dipnetters was small. Their
distinctive pattern of fishing choices is lost among the large numbers of sport anglers used in
estimating the equations. The contingent value method addresses dipnetters separately and produces
a better estimate of the value of dipnetting. For Scenario C, we use the travel cost model to calculate
the net economic value of the changes in the sonar count and the increase in the sport bag limit for
the 29 sport fishing sites in the model, leaving out the dipnet site. We then add in the contingent
value estimate of net value for the dipnet fishery.

The contingent value estimate we chose to use was the value of the higher dipnet bag limit. As
discussed earlier, this underestimates the total value of liberalizing the dipnet fishery because it
assigns zero value to those households that preferred the earlier opening. The alternative estimate—
assigning the upper bound value of $167,000 to these households——clearly over estimates the total
value. When aggregated with the travel cost model, the difference between the two is insignificant.

We estimated that the management changes under study would yield zero net economic value to
sport fishing guides and other angler serving businesses across the region. This new spending on
Kenai sport fishing trips doesn’t represent much new economic activity —but rather a shift in
economic activity from other fishing trips or other activities.



Chapter VIl. Change in Economic Impacts
of the Sport Fishery

This chapter examines potential changes in economic impacts of the Kenai River sport fishery, if
managers allowed more sockeye into the river. The current management target for Kenai River
sockeye is 450,000 to 700,000; we are mainly examining the potential effects of increasing that
target by 200,000.

Impacts are jobs, income, or other measures associated with an activity. We calculate changes in
economic impacts by looking at changes in spending by sport anglers: more spending increases
economic impacts; less spending decreases economic impacts. This is quite different from net
economic value, which we examined in Chapter V1. Below we first describe how we measured
economic impacts before presenting the results in detail.

Potential Changes in Economic Impacts of the Sport Fishery

We focused on three kinds of potential changes in direct and indirect economic impacts of the sport
fishery that might result from more sockeye in the Kenai River:

¢ Changes in value added of businesses operating in Alaska; value added is the sales of those
businesses, minus the wholesale value of goods they purchase outside Alaska.

» Changes in payroll in Alaska

e Changes in annual average employment in Alaska

We define “direct” economic impacts of the sport fishery as the value added, income, and
employment in the Alaska firms that either sell goods and services to sport anglers or manufacture
or transport goods sold to sport anglers. “Indirect” economic impacts are the additional impacts
created as income earned from direct impacts circulates through the economy. Total economic
impacts are the sum of direct and indirect impacts.

More sockeye in the Kenai River would likely cause both Alaskans and non-resident anglers to take
more trips to the river. In the course of these additional trips, the anglers would spend money on
goods and services such as fuel, food, and guide services. These expenditures would generate
additional value added, income, and employment in the businesses providing these goods and
services, as well as additional indirect effects as the spending circulated through the economy.
Most of the direct impacts would occur on the Kenai Peninsula, while indirect effects would be
more widely spread across Alaska. We can’t, however, simply say that increased spending by
Kenai River anglers represents the increase in economic impacts. We also have to consider how
more spending on the Kenai affects spending elsewhere in Alaska.

Better fishing on the Kenai River doesn’t make any anglers—resident or non-resident—any richer.
If either residents or non-residents spend more for fishing on the Kenai, they must reduce their
other spending by a corresponding amount.! That could mean they would spend less for fishing at
other Alaska locations, or for other activities in Alaska, or for activities outside Alaska. The extent
to which more spending by anglers fishing the Kenai River might be offset by reduced spending by
anglers elsewhere within Alaska is an important factor affecting the change in economic impacts.

ITechnically, they could also reduce their savings. However, this seems more likely to oceur in the short-run than in the long-run. It is
unlikely that a change in Kenai River fishing would have a permanent effect on anglers savings rates.



Vil-2 Economic Effects of Management Changes for Kenai River Late-Run Sockeye

If better fishing on the Kenai River caused anglers to take more trips there, they might reduce their
spending for fishing trips elsewhere in Alaska—{or instance, they might spend less for fishing trips
to the Mat-Su Borough. As we reported in Chapter VI, our travel cost model predicts that resident
anglers would respond to better fishing on the Kenai River not only by taking more trips to the
Kenai River but also by taking fewer trips to other Alaska fishing sites.

Another possibility is that anglers spending more to fish the Kenai River might spend less for other,
non-fishing activities in Alaska. For example, they might spend less on sightseeing trips, eating
out, seeing movies, or going bowling.

Still another possibility is that anglers spending more to fish the Kenai River might spend less
outside Alaska. If extra spending on Kenai River fishing trips would otherwise have been spent
outside Alaska—for example, on trips to Disneyland—then the net economic impact on Alaska
would be much greater. That’s because money spent in Alaska instead of outside the state
represents additional money in the economy. Money that would have been spent elsewhere in
Alaska doesn’t add to the overall economy—if’s just a shift of money from one place to another.

For Alaska residents, a substantial portion of any increase in their Kenai River fishing expenditures
would likely be offset by reductions in other fishing and non-fishing expenditures within Alaska.
Similarly, for those non-residents who would have visited Alaska even without better fishing on the
Kenai, increases in Kenai River fishing expenditures would also likely be partly offset by less
spending for other fishing and non-fishing activities within Alaska.

However, if some non-residents visited Alaska specifically because of the better fishing on the
Kenai River, any increase in Kenai River fishing expenditures would represent an increase in total
Alaska expenditures (and would likely be further multiplied by other expenditures these visitors
might make while in Alaska). Thus an important issue for understanding potential changes in
economic impacts of the sport fishery is the extent to which additional non-resident anglers would
be attracted to Alaska by better fishing on the Kenai River.

In the rest of this chapter, we examine potential changes in the economic impacts of the sport
fishery due to changes in two kinds of expenditures:

e Fishing expenditures by Alaska residents
e Fishing expenditures by non-residents

Another kind of expenditure that could change is non-fishing expenditures by Alaska residents. We
were not able to estimate how this kind of spending might change if management of Kenai River
sockeye changed. However, since our travel cost analysis suggests that total fishing expenditures by
Southcentral Alaska residents would not increase substantially—-as we discuss in the next section—it
seems unlikely that non-fishing expenditares by Alaskans would change substantially either.

Resident and Non-Resident Sport Fishing Expenditures

Table VII-1 provides an overview of resident and non-resident fishing sport fishing trips to the
Kenai River in July 1993, based on our surveys of Alaska residents and non-residents. (The
surveys are described in Appendixes E and F.) Together, resident and non-resident sport fishermen
took about 217,000 trips to fish the Kenai River in 1993 (a trip may include one or more anglers
from a single household).



Table VIi-1. Overview of Resident and Non-Resident Fishing Trips and Expenditures

Alaska Residents

All
Southcentraf
Alaska
trips

All
Kenai
River
trips

All Kenai
River
July
trips

Kenai July

trips for
"red salmon”

or "salmon” (a)

All
Southcentral
Alaska

trips

Non-Residents

All
Kenai
River
trips

All Kenai
River
July
trips

Kenai July
trips for
“red salmon”
or "salmen” {a)

Estimated number of households which tock trips 60,678 24,404 14,671 7,603 57,983 32,074 13,022 7,872
Estimated total trips 625,899 163,204 77,887 52,278 98,645 37,616 15,263 2,406
Average trips per household 10.3 6.7 5.5 6.9 1.7 1.2 1.2 1.1
Estimated total fishing days 1,138,946 266,023 147,354 105,201 285,370) 131,997 53,742 37,381
Average number of days per top 1.8 1.6 1.9 2.08 2.9 3.5 3.5 4.4
Average number of days per household 18.8 10.9 10,5 138 4.9 4.1 4.1 4.7
Estimated expendifures

Food $20.016,367| $4.650,834F $2,117,121 $1,858,172] $5,015,227 $2,307,687 $772,143 $536,164
Lodging $3,358.,807 $533,092 $198,966 $165,227] $4,439,637 $2,363,099 $980.164 $582.580
Guide and Charter Services $7,401,6%7 $793,938 $173,095 $86,548 $17,209,708] $6,672,171] $3,135,207 $1,251,271
Transportation $42,196,320] $8,100,015F $3,843,264  $2,570,176] $7,783,621] $3,485,224] $1,531,486 $1,023,273
Other $24.442 375 $3,035472 $1,438,8404  $1,018,132 $5,050,625] $2,488,969 $979,951 $634.,663
TOTAL $97,415,556] $17.113,351} $7.771,2860  $5,698,255 $39,498,818] $17,317,150] $7,398,951 $4,027,951
Estimated expenditures per trip

Food $31.98 $28.50 $27.18 $35.54 $50.84 $61.35 $50.59 $63.78
Lodging $5.37 $3.27 $2.55 $3.16 $45.01 $62.82 $64.22 $69.31
Guide and Charter Services $11.83 $4.86 $2.22 $1.66 $174.46 $177.38 $205.41 $148.85
Transportation $67.42 $49.63 $49.34 $49.16 $78.91 $92.65 $1060.34 $121.73
Other $39.05 $18.60 $18.47 $19.48 $51.20 $66.17 $64.20 $75.50
TOTAL $155.64 $104.86 $99.78 $109.009 $400.41 $460.37] $484.76 $479.18
Estimated total expenditures per day $85.53 $64.33 $52.74 $54.17 $138.41 $131.19 $137.68 $107.75

{a) Includes anglers who said they were fishing for "red salmon” or "salmon"; excludes anglers who said they were fishing for "king salmon™ or other salmon species.
Source; ISER resident and non-resident surveys, 1993, For definitions, sample sizes, confidence intervals and more detailed expenditure data, see Appeadix C, Table

C-1. ISER file: Res & Non-Res Profile.
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Of the total trips to the Kenai River, about 94,000 were in July. Survey respondents said that for
about 61,000 of these trips, they were fishing for either sockeye (red) salmon or salmon in general,
not specifying a species. Residents accounted for 86 percent of July trips for red salmon or salmon,
while non-residents accounted for about 14 percent.

Kenai River anglers fished a total of 143,000 trip days in July for red salmon or salmon in general.
The average trip length was 2 days for residents and 3.4 days for non-residents. Because the
average number of days per trip was higher for non-residents, they accounted for a higher share—
26 percent—of total trip days than of trips.

Residents spent an average of $109 per July trip for salmon, while non-residents spent an average
of $479---more than four times as much. There were two main reasons for this big difference.
First, non-residents spent substantial amounts for lodging and for guide and charter services, while
residents spent very little. Second, non-resident trips on average lasted longer. Altogether, residents
and non-residents spent about $9.7 million for July fishing trips to the Kenai River for red salmon
or salmon. Non-resident spending was about $4 million, or 41 percent of the total.

Table VII-2 provides a more detailed overview of resident anglers’ 1993 spending per trip for July
trips. (Note that the data for Kenai River trips in Table VII-2 are for all July trips to the Kenai
River, not just for red salmon and salmon trips; the figures correspond to those in the third column
of Table VII-1).

Resident expenditures for trips to the Kenai River in July averaged $100, while expenditures for
trips to other sites averaged $155. Anglers fishing the Kenai River spend substantially less for fuel,
boat charters, boat maintenance and investment, and other trip-related expenses (including tackle
and miscellaneous other costs). The fact that relatively more anglers fish from the bank on the Kenai
River than on average at other sites appears to be a major reason for the lower average costs for
Kenai River trips.

Measuring Changes in Economic Impacts of Resident Expenditures

We derived estimates of changes in fishing expenditures by Alaska resident anglers from the travel
cost model discussed in Chapter V1. As described more in that chapter, we used our travel cost
model equations to project changes in anglers’ willingness to pay. We also used these equations to
project changes in the number of trips to the Kenai River, the number of trips to other Southcentral
Alaska fishing sites, and the expenditures associated with those trip changes. In the model, anglers’
decisions about how often to fish and where to fish change when the quality of fishing at any
particular site, such as the Kenai River, changes. The probability that a household will take a trip in
a given week is a function of household characteristics, the weather, and fishing quality that week at
all sites. The model equations simultaneously estimate (a) how many total trips will occur in each
week and (b) how those trips will be distributed across sites. Within our model structure,
improving the quality of Kenai River fishing causes both an increase in the total number of trips
taken as well as an increase in the share of those trips which are taken to Kenai River sites. Chapter
V1and Appendix A provide detailed information on the model equations.

The travel cost model predicts household fishing behavior based on average household characteristics
reported in our survey. It cannot predict the fishing behavior of unusual households—such as
households that take five or ten times more than the mean number of fishing trips. This limitation
means that the total number of trips the model predicts, and the predicted expenditures based on those
trips, are below the levels indicated by our 1993 survey of sport anglers. Therefore, we scale the
model’s predictions of changes in trips and expenditures up by the ratio of the actual July trips to
model-generated July trips.
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Table ViI-2. July Trip Expenditures of Southcentral Residents

For Trips to the Kenai River and Other Sites, 1993

Expenditures per Trip

Kenai
River

~ Sites

Other

Share of Trip Expenditures

Kenai
River

Other
~ Sites

Food $27.18 $29.11 27.2% 18.8%
Lodging $2.55 $5.61 2.6% 3.6%
All other trip-related expenditures (a) $18.47 $33.46 18.5% 21.6%
Commercial transport $1.84] 50.09 1.8% 0.1%
Fuel $12.64 $23.08 12.7% 18.19%]
Air charter 50.008 $2.34 0.0% 1.5%
Boat charter $2.22 $10.90 2.2% 7.0%
Guide services (b) $0.00¢ $1,99 0.0% 1.3%
Personal transportation, repair 50.408 $1.2 0.4% 0.8%
Personal transportation, parts $0.49 $1.24 0.4% 0.8%
Boats, new investment $4.09 $7.6 4.1% 4.9%
Boat maintenance $4.29 $7.91 4.3% 5.1%
Plane maintenance $1.00 $0.62 1.0% 0.4%
Vehicles, new investment $14.57 $14.57 14.6% 9.4%
Vehicle maintenance $10.28 $10.23 10.3%) 6.6%
TOTAL $99.78 $155.03 100.0% 100.0%

(a} Includes tackle, batl and all other trip-related expenditures not shown in other categories. In some cases,
survey respondents included expenditures for fuel and fishing licenses in their expenditure estimates for this

category.

{b) Of the randomly selected 1,800 {rips by Alaska residents in 1993 for which we collected detailed
expenditure information, there were 3 July trips to Kenai River sites, by 2 households, which reported

using guide services. For all 3 trips, the households reported zero expenditures for guides (these

households may have been given guided trips as presents from friends or the guides, resulting in no
expenditures by the angling household). Substantial numbers of resident anglers do in fact fish for king
salmon using guides; the fact that no expenditures were included in our trip sample may be attributed to

random sampling error.
ISER file: Sport Analysis.

VI-5

The model generates expenditures in five categories: food, lodging, guide and charter, fuel and vehicle
maintenance, and all other trip-related expenditures (including tackle and bait).To separate these broad
categories into narrower ones for our economic impact model, we used the spending patterns
Southcentral survey respondents reported for July fishing trips. For example, we separated predicted
“guide and charter” expenditures into air charter, boat charter, and guide services expenditures.

The model also estimates the dollar amount of wages lost when anglers choose to fish instead of
work; however, the total change in lost wages is very small and we therefore do not include it in our
economic impact analysis.

After we developed vectors of changes in expenditures by resident anglers, we used ISER’s Cook
Inlet Salmon Economic Impact Model to transform changes in expenditures to estimates of changes
in direct and indirect economic impacts. Appendix I provides a technical description of the Cook Inlet
Salmon Economic Impact Model and the Alaska Input-Output Model from which it was derived.

Estimated Changes in Resident Sport Fishing Expenditures

Table VII-3 shows estimated changes in resident sport fishing expenditures projected by our travel
cost model. In Scenario A, an increase of 200,000 sockeye at the river sonar counter would result
in 4,045 additional trips by residents to the Kenai River, and additional expenditures by resident
anglers of $557,000 for Kenai River fishing trips, or approximately $40,000 more per day over a
two-week period in July.
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Table VII-3. Estimated Changes in Resident Trips and Expenditures ($

Scenario Name and Code
Higher sport

+200K at Higher sport and dip net +100K at -100K at
sonar bag limit bag flimit sonar sonar Low run
A B C D E Al
TRIPS TO THE KENAI RIVER
Changc in number of trips 4,045 4,235 3,379 1,856 -1,549 3,512
Change in expenditures
Food 158,978 167,058 133,149 72,519 -59,901 135,819
Lodging 24,869 26,071 20,419 11,203 9,261 21,245
All other trip-related expenditures 91,834 96,197 75,948 41,936 -34,722 79,147
Commercial transport 3,008 3,105 2,299 1,367 -1,122 2,680
Fuel 73,180 76,665 62,075 33,558 -27,974 63,417
Air charter 0 0 Q 0 0 Q
Boat charter 3,636 3,754 2,776 1,652 -1,356 3,240
Guide services 0 0 0 0 0 0
Personal transportation, repair 2,057 2,155 1,745 943 -786G 1,783
Personal transportation, parts 2,057 2,155 1,745 943 786 1,783
Boats, new investment 23,697 24,825 20,101 10,867 -9,058 20,535
Boat maintenance 24,579 25,749 20,849 11,271 -0,396 21,300
Plane maintenance 5,685 5,956 4,822 2,607 -2,173 4,927
Vehicles, new investment 84,453 88,474 71,637 38,7127 -32.283 73,186
Vehicle maintenance 59,307 62,130 50,307 27,196 -22,670 51,395
TOTAL 557,341 584,296 467,876 254,881 -211,489 480,457
TRIPS TO OTHER SITES
Change in number of trips -3399 -3558 -2844 -1564 1311 -2962
Change in expenditures
Food -117,196 ~122,352 97,081 -53,986 45,324 -102,722
Lodging -15,268 -15,944 -12,658 ~7,034 5,907 -13,381
All other trip-related expenditures -62,958 -635,751 -52,201 -29,006 24,360 -55,172
Commezcial ransport -157 -164 -129 <72 6] -138
Fuel -88,477 -02,388 -73,343 -40,764 34,233 -77,548
Air charter -4,247 -4,426 -3,503 -1,955 1,639 -3,726
Boat charter -19,560 -20,386 -16,135 -9,004 7,549 -17,163
Guide services 3,607 -3,759 22,975 -1,660 1,392 23,165
Personal transpostation, repair -3,811 -3,979 -3,159 -1,756 1,475 -3,340
Personal transportation, parts -3,811 -3,979 -3,159 -1,756 1,475 -3,340
Boats, new investment -24,139 25,207 -20,010 -11,122 9,340 -21,158
Boat mainfenance -25,038 -26,145 20,756 -11,536 9,688 -21,946
Plane maintenance -2,127 -2,221 -1,763 -980 823 -1,864
Vehicles, new investment -45,968 -48,000 -38,105 221,179 17,786 -40,250
Vehicle maintenance -32,307 -33,735 -26,781 -14,884 12,500 -28,316
TOTAL -448.671 -468,438 -371,759 -206,694 173,550 -393,269
NET CHANGE
Change in number of trips 646 677 535 292 <238 550
Chiange in expenditures
Food 41,782 44,706 36,068 18,533 -14,577 33,097
Lodging 0,600 10,126 71,760 4,259 -3,354 7,863
Alt other trip-related expenditures 28,876 30,446 23,747 12,930 -10,362 23,975
Commercial transport 2,851 2,942 2,170 1,295 -1,061 2,542
Fuel -15,296 -15,724 -11,268 -7,206 6,259 -14,131
Air charter -4,247 -4,426 -3,503 -1,955 1,639 -3,726
Boat charter -15,924 -16,632 -13,356 -7,352 6,192 -13,923
Guide services -3,607 -3,759 -2.975 -1,660 1,392 -3,165
Personal transporiation, repair -1,754 -1,824 -1,414 812 688 -1,557
Personal transportation, pasts -1,754 -1,824 1,414 -812 688 -1,557
Boats, new investment -443 -382 90 -255 282 622
Boat maintenance -459 -396 94 -205 292 -645
Plane maintenance 3,558 3,735 3,059 1,627 1,350 3,062
Vehicles, new investment 38,485 40,474 33,532 17,549 -14.497 32,896
Vehicle maintenance 27,000 28,396 23,526 12,312 -10,170 23,079
TOTAL 108,669 115,838 96,156 48,186 -37,939 87,188

ISER file: Sport Analysis.
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However, the better fishing on the Kenai would also result in 3,399 fewer trips to other Alaska sites
and would reduce resident expenditures for fishing at other Alaska sites by $449,000. The net
increase in resident angler expenditures—the difference between the increase for Kenai trips and the
decrease for other trips—is $109,000. Thus about 80 percent of the increase in resident anglers’
spending for additional Kenai River trips would be offset by reduced spending for fishing at other
sites, Put differently, only about 20 of the total increase in resident spending for fishing the Kenai
River would be a net increase in resident angler spending statewide.

For which other sites would angler trips and expenditures be reduced? There are a wide variety of
other sport fishing opportunities for Southcentral Alaska sport anglers in July. Based on our
resident angler survey, we estimate that in 1993 about 40 percent of July trips by Southcentral
resident anglers were to Kenai River sites and 60 percent of July trips were to other sites.

(Table A-3 in Appendix A provides a list of these sites).

Technically, our model projects that the reallocation of trips to the Kenai River would occur from all
other Southcentral Alaska sites in proportion to the number of trips taken to those sites. To see why
the model works that way, recall that our travel cost model equations predict that two changes
would occur as a result of improved Kenai River fishing:

* Since Kenai River fishing improves, the overall quality of fishing opportunities available to
Southcentral residents improves, resulting in an increase in the total number of trips taken.

» Since there is no change in the fishing quality at other sites, the quality of Kenai River fishing
improves relative to other sites, and thus a larger share of all trips are taken to the Kenai River.

Since there is no change in the quality of fishing at other Southcentral sites relative to each other, in
the model’s projections there is no change in the proportion of trips taken to those sites relative to
each other. So, for example, if fishing in Anchorage lakes (1,272 trips in week 13) was about three
times as popular as fishing in the Ninilchik and Anchor Rivers (439 trips in week 13}, the model
projects that Anchorage lakes will still receive three times as many trips as the Anchor and Ninilchik
rivers if Kenai River fishing improves. However, Anchorage lakes, the Anchor and Ninilchik
rivers, and all other non-Kenai River sites will share a smaller portion of the total predicted trips,
because the Kenai River sites will have taken a larger share.

In reality, it is unlikely that the reallocation from other sites would occur in exact proportion to the
number of trips that each receives. For example, we might expect that anglers who are already
traveling to the Kenai Peninsula to fish for sockeye in the Ninilchik and Anchor rivers might be
much more likely to switch to the Kenai River in response to improved fishing there than would
anglers who are taking their young children to fish in Anchorage lakes. Put differently, the
Ninilchik River is a much closer substitute for the Kenai River than is Taku-Campbell Lake. Thus a
strictly proportional reallocation from other sites is not likely to be a good predictor of the actual
reallocation from each site—which is why we do not report these projections for individual
alternative sites. However, our estimate of the magnitude of the total reallocation from all other sites
to the Kenai River is much more reliable and statistically valid.

How would the change in fishing quality affect angler expenditures under other scenarios? A higher
sport limit combined with 200,000 additional sockeye (Scenario B) would increase net expenditures
slightly. An increase of just 100,000 sockeye (Scenario D) would generate about half the net
increase in expenditures. Reducing the number of sockeye in the river by 100,000 (Scenario E)
would cut spending for Kenai trips and increase spending for trips elsewhere.
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Estimated Changes in Economic Impacts of Resident Expenditures

The next step in estimating changes in economic impacts is multiplying the changes in expenditures
shown in Table VII-3 by the coefficients of the Cook Inlet Salmon Economic Impact Model, shown
in Table VII-4. These coefficients show the economic impacts per $1,000 of expenditures. They
were derived using ISER’s Alaska Input-Output Model, as described in Appendix 1.

Table VII-4. Cook Inlet Saimon Economic Impact Model:
Economic Impacts per $1,000 of Expenditures

Alaska Outpui/Sales Alaska Payroll Alaska Employment

Type of Expenditure Direct  Indirect  Total Direct Indirect Total Direct Indirect Total

Food 5547 5333 $880 $191 $89 $2800  0.0104]  0.0035 0.0139
Lodging $1,000 $656] $1,656 $304] $174 54780  0.0195 0.0066 0.0261
All other trip-related expenditures %588 5394 $982; 5251 $104; $333  0.0131 0.0041 0.0172
Commercial transport $1,000 5692 $1,692 $257 $167 5424 0.0073 0.0064] 0.0136
Fuel $606 §505 $i,112 $134 196 §232] 0.0062] 0.0032F 0.0094
Air charter $1,000 $521 $1,521 $257 $128 %385 0.0166{ 0.0051 0.0217
Boat charter $1,000 $321 $1.521 $257 5128 $385 0.0166 0.0051 0.0217
Guide services $1,000 37000 $1,700 $517 %209 $726f  0.0223 0.0085 0.0308
Personal transportation, repair 51,000 $7020 $1,705 $519 §209 $728 0.0224 0.0085 0.0309
Personal transpottation, parts $50 5374 5879 $210 $99 53090 0.0107 0.0038 0.0145
Boats, new investment $225 $130% %355 484 $35 $118  0.0040 0.0014 0.0054
Boat mainfenance $718 $503 $1,220 $371 5150 $5211 0.0160]  0.0061 0.0221
Plane maintenance $347 $243 $5904 $180) §72 $252) 0.0077 0.0030F 00107
Vehicles, new investment $25 $19 $44 §t1 $5 516 0.0006 0.0002 0.0008
Vehicle maintenance $214] $150% 5363 $111 345 $155] 0.0048 0.0018 0.0066

Note: These cocfficients were derived using the Alaska Input-Output Model, as described in Appendix 1.
ISER file: Sport Analysis.

Some kinds of expenditures have a much higher economic impact on Alaska than others, per dollar
spent—depending on how much of the expenditure leaks out of the economy. For example, $1,000
of expenditures on boat charters, guide services, lodging, and automobile repair generates $1,000
in value added for Alaska businesses. By contrast, $1,000 in expenditures for food, fuel, bait, or
tackle generates only about half as much value added for businesses operating in Alaska, because a
large share of expenditures for those items goes to non-resident producers.

The direct effects of $1,000 in expenditures.on payroll in Alaska depend on the labor component of
providing the goods or services. So, for example, $1,000 in expenditures for lodging generates
more than twice as much payroll as $1,000 in expenditures for fuel.

Our model calculates effects on employment in Alaska as effects on payroll, divided by average
annual earnings per worker. Therefore, $1,000 in expenditures has a greater effect on employment,
the greater the share that goes to payroll and the lower the average wage. Some kinds of
expenditures create much more direct employment than others. Only $44,000 in expenditures for
guide services is needed to create a direct guide job (annual average equivalent), while $161,000 in
expenditures is needed to create a direct job in fuel sales.

Indirect economic impacts result from re-spending by Alaska households of income earned as direct
payroll, as well as re-spending of angler expenditures by firms for business services. Indirect
economic impacts reflect significant leakage of expenditures from the Alaska economy. For most
types of expenditures, indirect economic impacts on payroll and employment are about half the level
of direct economic impacts.
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Table VII-5a shows, for Scenario A (200,000 additional sockeye) the projected economic impacts
of the total increase in Kenai River expenditures, while Table VII-5b shows the projected economic
impacts of the smaller net change in resident expenditures. As expected, the economic impacts of
the total change in Kenai River expenditures are much larger than the economic impacts of the net
change in angler expenditures. By itself, the $558,000 increase in resident angler expenditures for
Kenai River trips would generate an increase of $435,000 in Alaska value added, $138,000 in
payroll, and 6.5 annual average jobs. However, the smaller net increase of $108,000 in resident
angler expenditures (Table VII-5b) would generate an increase of $40,000 in Alaska value added,
$17,000 in payroll, and 0.8 annual average jobs.

Why would the net change in economic impacts be so small? Part of the reason is that the net
change in expenditures is only about 20 percent of the total increase in Kenai River expenditures, as
we noted above. However, another factor is that a greater share of Kenai River expenditures are for
types of goods or services (in particular, vehicle investment and maintenance and food) that have a
relatively smaller economic impact on Alaska. A greater share of expenditures for trips to other sites
are for types of goods or services (in particular air charters, boat charters, and guide services) that
have a relatively larger economic impact on Alaska——because less of the expenditure leaks out of
the economy.

Tables VII-6a and VII-6b correspond to Tables VII-5a and VII-5b, but provide summary economic
impacts for all our sport fishery scenarios. Economic impacts are slightly higher for Scenario B
(higher sport bag limit) than for Scenario A, because more anglers would be attracted to the Kenai
River by the combination of a higher bag limit and more fish. Economic impacts would be only
about half as great for Scenario D (increasing sockeye by just 100,000), because changes in
expenditures would only be about half as large. Economic impacts would be somewhat smaller for
Scenario A3 (low sockeye run) because the extra fish attract relatively fewer additional anglers
when the overall quality of the fishing is not as good.

Measuring Changes in Economic Impacts of Non-Resident Expenditures

In Chapter VI, we did not analyze changes in non-residents’ willingness to pay for Kenai River
sport fishing, because our focus is on net economic value to Alaskans. In considering changes in
economic impacts, however, we are interested not only in changes in resident expenditures, but also
in changes in non-resident expenditures—~because both affect economic impacts in Alaska. Non-
resident households accounted for more than 40 percent of households that fished for Kenai River
sockeye and kings in 1993,

How might changes in the number of sockeye entering the Kenai River affect non-resident fishing
expenditures? As with resident expenditures, it is likely that much of any increase in non-resident
expenditures for fishing the Kenai River would be offset by reduced expenditures for fishing
elsewhere in Alaska—or by reduced expenditures for other kinds of activities in Alaska. However,
if a change in management of Kenai River salmon caused non-residents to spend more time (and
money) in Alaska, this would represent a net gain in total Alaska expenditures. Also, this increased
spending for Kenai River fishing would likely be further multiplied by other kinds of expenditures
these visitors might make. Thus to examine how non-resident expenditures might change, we
focused on how improving the quality of Kenai River sport fishing opportunities might affect the
total number of days non-residents spend in Alaska.
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Table Vll-5a. Cook Inlet Salmon Economic Impact Model: Economic Impacts of Changes in
Kenai River Expenditures Only: Scenario A: +200K at Sonar

Estimated Economic Impacts
Change in Alaska Output/Sales Alaska Payroll Alaska Employment
Type of Expenditure expenditures|  Direct Indirect Total Direct Indircct Total Direct | Indirect { Total
Food $158,978] 586,886 $52,971] $139,858| $30,384| 814,127 544,511 1.7 0.5 2.2
Lodging $24,869 $24.869] $16,310] $41,179 $7,561 $4,323; §11,883 0.5 0.2 0.6
All other trip-related expenditures $91,834] $54,000] $36,195] $90,195] $23,009 $9,587] $32,596 1.2 0.4 1.6
Commercial transport $3,008 $3,008 $2,082 $5,090 $773 $502) $1,275 0.0 0.0 0.0
Fuel $73,180) $44,378] $36,963] $81,341 $9.,936 $7.043] $16,979 0.5 0.2 0.7
Air charter $0 $0 50 $0 $0 $0 $0 0.0 0.0 0.0
Boat charter $3,636 $3,636 $1,895 $5,531 $934 $406]  $3,400 0.1 0.0 0.1
Guide services 0 $0 $0 $0 $0 $0¥ $0 0.0 0.0 0.0
Personal transportation, repair $2,057 $2,057 $1,445 $3,508 $1,067 $431 $1,498 0.0 0.0 0.1
Personal transpottation, parts $2,057 $1,040 $§769)  $1,809 $433 $203 3636 0.0 0.0 0.0
Boats, new investment $23,697 $3,324 $3,078 $8,402 $1,987 $8200  $2,807 0.1 0.0 0.1
Boat maintenance $24,579] $17,640] $12,353}F $29,993 $9,125 $3,683] $12,808 0.4 0.2 0.5
Plane maintenance $5,685 $1,973 $1,382 $3,356 $1,021 $4124 $1,433 0.0 0.0 0.1
Vehicles, new investment $84,453]  $2,138 $1,593 $3,730 5941 5421 $1,362 0.0 0.0 0.1
Vehicle maintenance $59,3071 $12,670] $8.872}F $21,542f §6,554 $2,645 $9,199 0.3 0.1 0.4
TOTAL 557,341 $259,620] $175,909] $435,5351 $93,725] $44,662] $138,387 4.8 1.7 6.5
ISER file: Sport Analysis.
Table VII-5b. Cook Inlet Salmon Economic Impact Model: Economic Impacts of Net Changes in
Resident Angler Expenditures: Scenario A: +200K at Sonar
Estimated Economic Impacts
Change in Alaska Output/Sales Alaska Payrofl Alaska Employment
Type of Expenditure expenditures | Direct Indirect Total Direct Indirect Total Direet | Indirect| Total
Food $41,782 $22,835( 5$13,9221 $36,757] $7,985 $3,713 1 $11,698 0.4 0.1 .6
Lodging $9,600 $9,600 $6,2961 $15,897] $2,919 $1,669 $4,587 0.2 0.1 0.3
All other trip-related $28,8760 $16,979( $11,381f $28,360] $7,235 $3,014 | $10,249 0.4 0.1 0.5
expenditures
Commercial transport $2,851 $2.851 $1,973 $4.824 $733 $476 $1,200 0.0 0.0 0.0
Fuel -$15,296 | -$9.276 | -§7,7261 -$17,002| -$2,077 1 -§1,472{ -§3,549 -0.1 0.0 -0.1
Air charter -$4,247 | -$4.247 | -52,213] -$6460| -$1,091 -$544 1 -$1,635 -0.1 0.0 -0.1
Boat charter -$15,924 | -$15,924| -58,298| -$24,222| -$4,0921 -$2,039( -$6,131 -0.3 -0.1 -0.3
Guide services -$3,607 | -$3,607 | -$2,525| -$6,1327 -$1,866 -$753 | -$2.619 -0.1 0.0 -0.1
Personal transport., repair -$1,754 | -$1,754 -$1,232  -$2,990 -$910 -$3671 -$1,277 (0.0 0.0 -0.1
Personal transport., parts -$1,754 -$887 -$655| -$1,542 -$369 -$173 -$542 0.0 0.0 0.0
Boats, new investment -§443 -$99 -$57 -§157 -$37 -$15 -$52 0.0 0.0 0.0
Boat maintenance -$459 -$329 -§231 -§560 -$170 -$69 -$239 0.0 0.0 0.0
Plane maintenance $3,558 $1,235 $865 $2,100 $639 $258 $897 0.0 0.0 0.0
Vehicles, new investment $38,485 $974 $726 $1,700 $429 5192 $621 0.0 0.0 0.0
Vehicle maintenance $27,000 $5,768 $4,039 $9,807 $2,984 $1,204 $4,188 0.1 0.0 0.2
TOTAL $108,669 | $24,120] $16,265] $40,380] $12,310] 35,003 | $17,404 0.6 0.2 0.8

ISER file: Sport Analysis.
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Table VIl-6a. Changes in Economic Impacts of the Sport Fishery:
Effects of Changes in Kenai River Expenditures Only
Scenario Name and Code
Highes sport
+200K at Higher sport and dipnet +100K at -100K at
sonar bag limit bag lirnits sonar sonar Low run

Type of Econornic Impact A B C 3] B Al
Change in Alaska Output/Sales

Change in direct impact $259,620 $272,172 $216,910 $118,602 -$98,235 $223.518

Change in indirect impact $175,909 $184,402 $147,101 $80,380 -$66,604 $151,516

Change in total impact $435,535 $456,580 $364,016 $198,985 -$164,842 $375,039
Change 1n Alaska Payroll

Change in direct impact $93,725 $98,263 $78,339 $42,821 -$35,475 $80,688
Change in indirect impact $44,662 546,821 $37,331 $20,405 -$16,904 $38,455
Change in total impact $138,387 $145,084 $115,670 $63,226 -$52,379 $119,144
Change in Alaska Employment

Change in direct impact 4.8 5.0 4.0 22 -1.8 4.1
Change in indirect impact i7 1.8 1.4 0.8 -0.6 1.5
Change in total impact 6.5 6.8 5.4 3.0 -2.5 5.6
Iixpressed as a percentage of Scenario A:

Change n Alaska Output/Sales

Change in direct impact 100% 105% 84% 46% -38% 86%
Change in indirect impact 100% 105% 84% 46% -38% 86%
Change in total impact 100% 105% B4% 46% -38% 86%
Change in Alaska Payroll

Change in direct impact 100% 105% 84% 46% -38% 86%
Change in indirect impact 100% 105% B34% 46% -38% 86%
Change in total impact 100% 105% 84% 46% -38% 86%
Change in Alaska Employment

Change in direct impact 100% 105% 84% 46% -38% 86%
Change in indirect impact 100% 105% B4% 46% -38% 86%
Change in total impact 100% 105% 84% 467 -38% 86%
ISER fite: Sport Analysis.

Table VII-6b. Changes in Economic Impacts of the Sport Fishery:
Effects of Net Changes in Resident Angler Expenditures
Scenario Name and Code
Higher sport
+200K at Higher sport and dipnet +[00K at -100K at
sonar bag limit bag Hinits sonar sonar Low run

Type of Economic Impact A B C D E A3
Change in Alaska Output/Sales

Change in direct impact $24,120 $26,322 $21,834 $10,117 -$7,155 $17,087
Change in indirect impact $16,265 $17,734 $14,842 $6,837 -$4,857 $11,581
Change in total impact $40,380 $44,051 $36,671 $16,951 512,011 $28,663
Change in Alaska Payroll

Change in direct impact $12,310 $13,266 10,293 $5,316 -$3.,986 $9,324
Change in indirect impact $5,003 $5,512 $4,550 $2,077 -$1,599 $3,771
Change in total impact $17,404 $18,778 $15,443 $7,493 -$5,586 $13,096
Change ir Alaska Employment

Change in direct impact 0.6 0.7 0.5 0.3 -0.2 0.5
Change in indirect impact 0.2 02 072 0.t -0% 0.2
Change in total impact 0.8 0.9 0.7 0.4 -0.3 0.6
Expressed as a percentapge of Scenario A:
Change in Alaska ﬁulpub’éa &5

Change in direct impact 100% 109% 1% 2% -30% T
Change in indirect impact 100% 109% S1% L -30% %
Change in fotal impact 100% 109% 91% 42% -30% TN%
Change in Alaska Payrolt

Change in direct impact 100% 108% 88% 43% -32% 6%
Change in indirect impact 100% 108% 89% 43% -31% 4%
Change in total impact 100% 108% 89% 43% -32% T5%
Change in Alaska Employment

Change in direct impact 100% 108% 88% 43% -32% T5%
Change in indirect impact 100% 108% 8% 43% -32% 5%
Change in total impact 100% 108% 88% 43% -32% 5%

1SER file; Sport Analysis.
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Estimating Changes in Non-Resident Expenditures

To examine potential changes in expenditures by non-resident anglers, we used results from two
ISER surveys of non-resident households that had bought sport fishing licenses in Alaska. As we
describe below, those survey results have shortcomings that limit their application. In general, we
found that many non-residents households might fish more on the Kenai River, and might stay
longer in Alaska, if there were better sockeye fishing.

But we found no statistical relationship between the survey responses and specific management
changes we asked about. And in some cases we believe respondents made unrealistically high
estimates of how much they would extend their trips to take advantage of two weeks of better
sockeye fishing in July. Still, because so many non-residents fish for Kenai River sockeye and
kings, it is crucial to look at how their expenditures for fishing could change if there were improved
sockeye fishing. So, we used the survey results in a limited way (as described below) to come up
with very rough, order-of-magnitude estimates of potential changes in economic impacts as a result
of increases in non-resident spending.

POTENTIAL CHANGES IN THE NUMBER OF DAYS NON-RESIDENTS SPEND IN ALASKA

In late 1993, we sent a mail-back questionnaire to a sample of households that had bought 1993
non-resident Alaska sport fishing licenses. We asked where and when they had fished, for what
species, and what their expenditures were. Based on responses to that survey, in January 1995 we
sent a short follow-up survey to all the households that reported fishing in Southcentral Alaska in
1993. We sent slightly different versions of the survey to those households that had fished the
Kenai and those that had fished elsewhere in Southcentral Alaska. Copies of the two versions of
our non-resident sport fish survey questionnaire are included in Appendix F.

In both versions of the questionnaire, we asked non-resident households that had fished
Southcentral Alaska in 1993 how their fishing behavior and the length of their trip to Alaska might
have changed if the quality of fishing for red salmon in the Kenai River had been different. As
examples of differences in the quality of fishing, we randomly asked different respondents how
their fishing behavior and length of trip would have been affected by higher or lower bag limits, and
shorter or longer average times necessary to catch a fish.

Table VII-7 summarizes the responses to our non-resident household survey. Among those
households that had fished for Kenai River red (sockeye) or king salmon during their 1993 visits,
56 percent said that fishing for Kenai late-run reds was either very important or somewhat important
in their decision to visit Alaska in 1993,

Almost half the non-resident households that had fished for Kenai River reds or kings said their
fishing would have changed in some way—from spending more time on the fishing trips they took
to changing the duration of their Alaska visits—in response to better or worse conditions for Kenai
red salmon fishing. About 16 percent said they would have lengthened their Alaska visits in
response to better red salmon fishing, or shortened them in response to poorer fishing.

However, a variety of statistical tests, including simple cross-tabulations and binomial probit
models, failed to show any significant relationships between the magnitude of the change in the
fishing quality-—as measured by the change in the bag limit or time to catch a fish—and how
respondents said they would change their behavior.
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Table VII-7. Summary of Responses to Non-Resident Angler Survey

Households which  Households which All households
fished for Kenai fished elsewhere which fished

reds or kings in Southcentral in Southcentral
in 1993 Alaska in 1993 Alaska in 1993

As a factor in the decision to visit Alaska in 1993,

fishing for Kenai fate-run reds was: (a)

Very important 24.1% 4.7% 13.0%
Somewhat important 32.4% 20.0% 24.8%
Not important 43.5% 75.3% 62.9%
Did the household have information about Kenati fate
run red salmon bag limits and openings before
visiting Alaska in 19937 (a)

Yes 27.5% 18.4% 21.9%
No 72.5% 81.6% 78.1%
Would better or worse fishing on the Kenai have
affected the length of the visit to Alaska? (b}

Yes 15.7% 10.1% 13.0%
No 84.3% 89.9% 87.0%
Number of survey responses about number of days by

which households would have extended their visits 37 24
Number of days by which households would have
extended their visits to Alaska (c)

1-3 days 32% 29% 31%
4-7 days 43% 46% 44%,
8-14 days 3% 8% 5%
More than 14 days 22% 17% 20%
Average number of days by which households would have
extended their visit to Alaska:

Average of trip extensions reported by all respondents 7.9 8.5

Average adjusted for maximum of 14 days 6.5 6.5

Average adjusted for maximum of 7 days 4.8 5.0

(a) Responses for all households. (b) Responses for households which visited Alaska in July.

ISER file: Nonresident angler analysis.

For example, some anglers were asked to suppose that the bag limit had been three fish per day
instead of two, while other anglers were asked to suppose that the bag limit had been five fish per
day instead of two. But increasing the bag limit by three fish per day did not make non-residents
any more likely to spend more time fishing for red salmon than increasing the bag limit by only one
fish per day. And among those who said they would lengthen their visits in response to better
fishing, the number of extra days they would have spent was not related to either the bag limit or the
amount of time they could expect to spend catching a fish. The fact that there was no statistically
significant difference in responses as to whether changing the bag limit would cause non-residents
to extend their stay, or if so by how many days, suggests that their responses can not be reliably

related to any particular change in the management of the Kenat.

Among those non-resident households that had fished in other parts of Southcentral Alaska (but not
the Kenai River), 5 percent said that {ishing for Kenai late-run reds was very important in their
decision to visit Alaska in 1993, and another 20 percent said it was somewhat important-even

though they didn’t actually make it to the Kenai River to fish.

Of those households that visited in July, about forty percent said that better fishing on the Kenai
would have led them to fish for Kenai River reds, and about 10 percent said they would have
lengthened their stay in Alaska. Again, however, there was no statistically significant relationship
either between the likelihood that they would fish for Kenai reds and the amount of improvement
in red salmon fishing, or between the length of an extended stay and the amount of improvement in

the fishing.
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The survey results imply that better fishing on the Kenai River would indeed cause some increase in
the number of days non-resident anglers spend fishing in Alaska, and thus some increase in non-
resident angler expenditures. However, the fact that there was no statistically significant relationship
between the change in the quality of fishing and how much longer respondents said they would
have stayed in Alaska makes it difficult to develop a reliable estimate of the potential change in non-
resident expenditures, or how the change in expenditures might vary among our study scenarios.

In order to develop an estimate of the general magnitude of the potential change in expenditures by
non-residents in response to better fishing on the Kenai, we began by estimating the increase in the
number of days that non-residents might spend in Alaska. As shown in Table VII-8, we estimated
that there were 21,000 non-resident households whose visits to Southcentral Alaska started in July
1993. We multiplied this number of non-resident households by the percentage who said they might
extend the length of their trips if the fishing for Kenai River reds were better. This results in an
estimate of 2,693 non-resident households that would spend more time in Alaska. In our survey,
these anglers said that they would extend their trips by an average of about 8 days (responses
ranged from 1 additional day to 30 additional days). Multiplying the 2,693 households who said
they would spend more time in Alaska by an average trip extension of 8.2 days results in an
estimated increase of 21,969 non-resident days spent in Alaska.

Table VII-8. Potential Change in Non-Resident Days Spent in Alaska
in Response to Better Kenai Sockeye Salmon Fishing

Households which  Households which fished Alf households which

fished for Kenai reds elsewhere in Southcentral  fished in Southcentral
or kings in 1993 Alaska in 1993 Alaska in 1993

Estimated total number of households in group (a) 10,060 11,021 21,081
Percentage which would extend the length of their visit (b) 15.7% 10.1% 12.8%
Estimated number extending visit 1,579 1,113 2,693
Average number of days by which households would have 7.9 8.5 8.2
extended their visit o Alaska (b}

Estimated total increase in days spent in Alaska 12,507 9,462 21,969

(a} Inctudes only households that visited Southceniral Alaska in July of 1993,
(b) See survey results reported in Table VII-7.
ISER file: Nonresident angler analysis.

How reliable is this estimate? Unfortunately, it is not very reliable, for several reasons. First, we
believe that respondents’ estimates about whether or not they would have spent longer in Alaska,
and if so how much longer, may be biased upwards. It is probably very difficult for non-resident
anglers, filling out a survey form more than a year after their visit to Alaska, to provide an accurate
response as to whether they would in fact stay longer in Alaska, and by how many days, if the
fishing were better on the Kenai River. Our experience with survey research suggests that some
respondents unintentionally overestimate the magnitude of how they might respond to this kind of
hypothetical change, because it easy to respond that you would do something you would like to do
when there is no actual cost involved.

The management changes addressed by this study would improve the fishing on the Kenai River for
a period of about 14 days. However, as shown in Table VII-7, 20 percent of the respondents who
said they would increase their stay in response to better fishing said that they would increase their
stay by more than 14 days. While it is possible that better fishing might cause some anglers to
extend their stay by more than the total period of time for which the fishing was better, it is
questionable whether 20 percent would do so. This provides an additional indication that
respondents’ answers about how much they might extend their trips might be biased upwards. As
shown in the bottom of Table VII-7, if we allowed a maximum of 14 days additional stay in Alaska
in response to better fishing, this would slightly reduce the average trip extension and the resulting
estimated increase in non-resident days in Alaska.
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The most important reason for not placing a great deal of confidence in the estimates in Table VIi-8
is the fact that our survey respondents’ answers are not correlated with the hypothetical
Implovemenl in Kenai River ﬁshmg quality. To actually increase non-resident days by the amount
estimated in Table VII-8, we can’t use our survey responses to say whether it would be necessary
to increase the bag limit by one per day, two per day or five per day. This means that any estimates
we develop about changes in the economic impacts of non-resident spending can’t be related to any
of our study scenarios. In order to increase the number of days that non-residents spend in Alaska
by our Table VII-8 estimate of 21,969, we can’t say whether it would be necessary to increase the
Kenai River sonar count by 100,000, 200,000 or 400,000.

A different problem—and a potential source of downward bias to the estimates in Table VII-8—is
that they do not take account of the extent to which improved fishing might attract additional non-
resident anglers to Alaska, who would not otherwise have visited Alaska. Our estimates in Table
VII-8 of additional non-resident angler days in Alaska are based on responses of anglers who had
already made the decision to visit Alaska, some of whom said they would have stayed longer in
response to improved fishing on the Kenai River. However, we did not interview anglers who had
not visited Alaska. It would be very difficult to design such a survey or to obtain accurate estimates
as to how the behavior of this much larger group of anglers might change in response to better
fishing on a particular stream in Alaska.

What our survey responses do clearly show is that some non-residents consider the quality of Kenai
River late-run sockeye fishing to be an important factor in their decision to visit Alaska, and in how
long they might stay in Alaska. The fact that there are large numbers of non-resident anglers who
visit Alaska—and even larger numbers who do not visit Alaska—means that if better fishing on the
Kenai River caused even a relatively small percentage of both groups to increase the time they spend
in Alaska, this could lead to a substantial increase in the number of days spent by non-residents in
Alaska. But we cannot provide a reliable estimate of how large this increase might be, or how it is
related to any specific change in the quality of sport fishing, such as that which might result from
increasing the Kenai River sonar count by 200,000

POTENTIAL CHANGES IN NON-RESIDENT EXPENDITURES

The next step in estimating potential changes in economic impacts of non-resident sport fishing is to
estimate how much additional spending in Alaska might result from more days spent by non-
residents in Alaska. Table VII-9 shows several different estimates of expenditures per day, all of
which were derived from our 1993 survey of non-resident anglers. The top part of the table shows
estimated expenditures per day on different kinds of fishing trips. Non-resident households spent
an average of $108 per day on Kenai July trips for “red salmon” or “salmon.”

However, non-resident total expenditures in Alaska would not necessarily increase by this amount
for each additional day visitors spent in Alaska in response to better fishing on the Kenai—even if
they spent all that time fishing the Kenai. The reason is that visitors would probably offset at least
part of the extra expenditures associated with more days spent in Alaska—whether or not they spent
the entire extra time fishing the Kenai—by reducing their expenditures during the rest of their visit.

As shown in the second part of Table V1I1-9, average expenditures per day during non-resident
anglers’ visits to Alaska were negatively correlated with the length of time spent in Alaska. The
longer non-resident anglers stayed in Alaska, the lower their average spending per day. For
example, non-resident anglers who took trips of 8 to 4 days spent an average of $194 per day,
while non-resident anglers who took trips of 14 to 30 days spent an average of $125 per day.
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Table VII-9. Selected Estimates of Non-Resident Expendltures per Day
Expenditures per day on fishing trips ().

All Southcentral Alaska trips $138
Al Kenai River trips $131
All Kenai River July trips $138
“Trips of 1.7 days ' S S - $301
Trips of 8-14 days $194
’I‘nps of 14-30 days $125

Sotirce: ISER non-resident survey, 1993, Data are for non-resident household expenditires in Alaska.
(a) For more details about non-resident fishing trip expenditures, see Table VII-1.

(b) Based on responses to questions about total trip expenditures in Alaska (question AGA)
and total number of days spent in Alaska {question A4).
(c) See discussion of regression results in text.

ISER file: Expenditures per day.

To examine further the relationship between trip length and total household expenditures, we
estimated a linear regression to see how the length of visit, the number of visitors in the household,
and the presence of friends or relatives in the state affected the household’s total spending within
Alaska. The results of our regression are:

Total Spending = 24.3*Trip Length in days + 651.6*Number HH members visiting Alaska
— 1200.7*(1 if visiting friends or relatives, 0 otherwise) + 864.5

[Number of observation=3168; R-Squared=.165; t-statistics are 12.2 for Trip Length, 17.4 for Number of HH members, and -13.4
for Visiting Friends or Relatives]

The coefficients measure how much a change in an independent variable will affect the size of the
dependent variable— here, the dependent variable is total spending in Alaska. The results suggest
that for the sample of non-resident anglers who visited Alaska in 1993, total spending in Alaska
increased by only $24.30 per extra day spent in Alaska.

How is it possible that total spending could increase by only this amount per extra day in Alaska,
given the much higher figures for average spending per day shown in the top part of Table VII-9?
Table VII-10 provides an example of how the increase in total spending per extra day spent in
Alaska might be less than average expenditures per day—even much less. In this example, an
angler who spends ten days in Alaska spends an average of $194 per day, for a total of $1,940,
while an angler who spends 20 days in Alaska spends an average of $125 per day, for a total of
$2,500. The angler who spends 20 days spends $560 more in Alaska, or $56 per extra day--which
is well below average spending per day for even the 20-day trip.

Table VII-10. How the Increase in Total Spending Per Extra Day in Alaska
Can Be Less Than Average Expenditure per Day: An Example

Number of days in  Average expenditure Total expenditure Change in total Increase in total spending

expenditures per extra day in Alaska

$2500

ISER file: Expenditures per day.
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Why would average spending per day decline as the length of the stay increases? One possible
reason is that some non-resident may have a limited total amount which they can afford to spend in
Alaska. If they spend more time in Alaska, the limited amount they have to spend has to be spread
over more days. In the extreme, if a non-resident angler with a fixed amount to spend in Alaska
decided to take a longer trip to Alaska because the Kenai River fishing was better, his extra
spending per extra day in Alaska would be $0.

We do not have sufficient information to know exactly how much spending might increase for each
extra day that non-resident anglers spent in Alaska in response to better Kenai River fishing. We
believe that it is less than the average of $108 per day that they spend per day fishing the Kenai
River, because of the evidence that anglers who stay longer spend less per day on average.
However, we believe that it is probably significantly greater than the $24 per extra day estimated
from the total Alaska spending reported by all anglers we surveyed—which includes anglers who
may have visited Alaska primarily for reasons other than fishing.

As shown in the middle part of Table VII-11, we used $108 per day as a “high estimate” of the
increase in total spending per extra day, and $24 per day as a “low estimate.” We chose an
intermediate figure—3$75 per day—as a “medium estimate. These result in low, medium, and high
estimates of the potential increase in spending of $527 thousand, $1.6 million, and $2.4 million.

Table VII-11. Potential Change in Non-Resident Expenditures

in Response to Better Kenai Red Salmon Fishing
Low estimate  Medium estimate  High esfimate

Total increase in days spent in Alaska (a) 21,969 21,969 21,969
Assumed increase in expenditures per extra day ($) (b) 524 §75 $108
Total increase in expenditures, based on number of non-resident anglers in 1993 $527,252 $1,647,662 $2,372,633
Assumed growth in nmmber of non-resident Kenai anglers above 1993 level 20% 30% 40%
Total estimated increase in non-resident expenditures in response to better Kenai 632,702 $2,141,961 $3,321,687
red salmon fishing

(a} See estimate in Table VII-8. Based on number of non-resident anglers in 1993.
(b) See discussion in text of change in expenditures per extra day in Alaska.

(c} See discussion in text of growth in non-resident fishing.

ISER file: Nonresident angler analysis.

These estimates are based on the number of non-resident angler households that visited Alaska
beginning in July 1993. However, the number of non-resident anglers visiting Alaska has been
growing rapidly. As was illustrated in Figure 1I-7 in Chapter 11, between 1983 and 1993, the
number of non-resident sport anglers in Alaska (as measured by sales of non-resident sport fishing
licenses) increased from 86,000 to 189,000, or at an annual average growth rate of 10.6 percent per
year. In 1994, the number of non-resident anglers grew by another 16 percent to 219,000.
Although data entry for 1995 license sales are not yet complete, preliminary indications are that
substantial growth continued in 1995.

These data are for statewide sales of non-resident licenses. We do not have data on how the number
of non-residents fishing the Kenai has changed over time. However, it seems likely that this number
has grown rapidly, and will continue to grow. How rapidly it will grow will depend, in part, on
management decisions which affect Kenai River sport fishing opportunities for non-residents.

As the non-resident sport fishing population grows, then the potential increase in non-resident
spending that would result from some of those fishermen spending more time in Alaska due to
better Kenai River sport fishing also grows. We do not have sufficient information to estimate
reliably how much this growth might be. In general, we might expect the change in non-resident
expenditures associated with better Kenai River fishing to grow over time, but to eventually level
off due to constraints related to physical facilities, crowding, and the number of fish available.
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We adjusted our estimates of the change in non-resident expenditures upward to reflect this growth
in the number of non-resident anglers. As shown in the bottom part of Table VII-11, we chose 20
percent as a “low estimate” of the increase in the change in expenditures above the level estimated
based on the number of anglers who fished in 1993. We chose 30 percent as a “medium estimate”
of the increase and 40 percent as a “high estimate” of the increase. This results in low, medium and
high cstimates of the potential increase in non-resident angler spending of $633,000, $2.1 million,

and $3.3 million.

Estimated Economic Impacts of Changes in Non-Resident Expenditures

Table VII-12 shows the economic impacts associated with our low, medium and high estimates of
changes in non-resident angler expenditures. Our estimates of the change in Alaska employment are
for an increase of 13.3 jobs in our low estimate, 45.1 jobs in our medium estimate, and 69.9 jobs in
our high estimate. Our estimates of the change in Alaska payroll are for an increase of $288
thousand in our low estimate, $975 thousand in our medium estimate, and $1.5 million in our high

estimate.

There is a very wide range of variation between these estimates. It would clearly be desirable to
have a more precise estimate. But due to the uncertainty associated with the many assumptions
needed to develop our estimates of changes in expenditures, we cannot develop a more precise
estimate. We think it is likely that the economic impacts would be within the range between our low
estimates and our high estimates. We also think that our medium estimates are more likely than the
low or high estimates. But we cannot rule out the possibility that the actual effects might be as low
as the low estimate or as high as the high estimate—or even outside this range.

Table VII-12. Order-of-Magnitude Estimates of Changes

in Impacts of Non-Resident S
Estimated impact pet

million dollars of
non-resident sp

nort Fishing

Expenditures

Order-of-magnitude estimates of changes in impacts due
to changes in non-resident expenditures (b)
Low estimate

Medium estimate
$2,141,961

High estimate
$3,321,687

Assumed change in expenditures
Type of economic impact
Alaska Output/Sales
Direct

Indirect

Total

Alaska Payroll

Direct

Indirect

Total

Alaska Employment
Direct

Indirect

Total

$808,745
$543,533
$1,352,431

$310,269
$144,887
$455,156

i5.4
5.7
21.0

$511,695
$343,895
$855,686
0
$196,308
$91,670
$287,978
0

9.7
3.6

133

$1,732,300
$1,164,226
$2,896,853
0
$664,583
$310,342
$974,925
0
329
12.2

45.1

$2,686,397
$1,805,447
$4,492,353
0
$1,030,615
$481,269
$1,511,884
0

51
18.9
69.9

(a} Estimated using Cook Inlet Salmon Economic Impact Model Coeff

cients. For documentation of assumed

allocation of expenditures among different expenditure categories in the Cook Inlet Salmon Economic Impact
Model, see Appendix C, Tables C-2 and C-3.
(b) Based on estimates of changes in expenditures derived in Table VII-11,

ISER file: Nonresident angler analysis.
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Summary of Changes in Economic Impacts

Table VII-13 summarizes the results of our analysis for changes in economic impacts due to

changes in resident and non-resident expenditures. The changes in economic impacts are
overwhelmingly attributable to changes in non-resident expenditures. In this table we have used our
*medium estimates™ of the changes in economic impacts due to changes in non-resident economic
impacts. We consider these medium estimates more likely than our low or high estimates, but we

cannot rule out the possibility that the actual effects might be significantly lower or higher.

As we discussed earlier, we cannot relate our estimates of changes in economic impacts of non-

resident expenditures to specific study scenarios, because our survey responses provided no

statistical basis for relating changes in non-resident visits to specific changes in the quality of Kenai

River sport fishing.

Table ViI-13. Changes in Economic Impacts of the Sport Fishery: Summary

:Changc in Alaska output/sal
Change in Alaska payroll
Change in Alaska employment

‘Change in Alaska output/sales
Change in Alaska payrofl
Change in Alaska employment

K"Change in Alaska output/sales
Change in Alaska payroll
Change in Alaska employment

+200K at

senar

7 '$2.896.855

$40,380
$17,404
0.8

$974,925
435.1

$2,937,234

$992,329
459

Scenario Name and Code
Higher sport

Higher sport  and
bag limit

$44,051
$18,778
0.9

dipnet

bag limits
C

$306,671
515,443
0.7

+100K at
sohar

~100K at
sonar

-$12,011
-$5,586
-0.3

LoW run

3

$28,663
$13,094]
0.4

(a) From Table VII-Gb.
(b} From Table VII-12.
ISER file: Sport Analysis.

There are important differences between our analysis and findings with respect to changes in net
economic value of sport fishing in Chapter VI and our analysis and findings with respect to changes
in economic impacts of sport fishing in this chapter.

Our analyses in Chapter VI showed that better sport fishing on the Kenai—or at other Alaska

sites—can significantly increase the net economic value that Alaska residents derive from sport

{ishing. But better fishing on the Kenai would result in relatively small increases in economic

impacts attributable to resident spending. Put differently, better fishing on the Kenai would allow

Alaska sport anglers to enjoy significantly more non-market value—but it would not greatly

increase the total impact they have on the Alaska economy.

In Chapter VI, we did not measure changes in net economic value to non-residents. (Similarly, in
Chapter IX, we did not measure changes in the net economic value of commercial fishing for non-
resident fishermen). But as shown in this chapter, by bringing additional dollars into the Alaska
economy, better fishing on the Kenai could substantially increase the total economic impact that
spending by non-resident fishermen has on the Alaska economy.
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Regional Distribution of Changes in Economic Impacts

What is the regional distribution within Alaska of the projected change in economic impacts of
commercial fishing? As we discuss in Appendix I, the Alaska Input-Output Model is configured
into four regions of Alaska: Southcentral, Southeast, Southwest, and Arctic-Yukon-Kuskokwim.
Because the economic impacts of the Upper Cook Inlet commercial fishery and the Kenai River
sport fishery are overwhelmingly concentrated in the Southcentral region, we did not report
projections separately for these four regions.

‘The model was not designed to track in detail where economic impacts of commercial fishing
expenditures occur within Southcentral Alaska. To trace the distribution of economic impacts
between the Kenai Peninsula Borough and other parts of Southcentral Alaska would require
development of very detailed assumptions about where expenditures by each industry occur. Even
if we tried to collect data to develop these assumptions, the information would likely be out of date
soon due to changes in the structure of interregional purchases, such as have likely occurred as a
result of the construction of major new retail outlets on the Kenai Peninsula in recent years.

We also did not collect information in our surveys about where sport fishing expenditures occur in
Southcentral Alaska. To develop rough estimates of the share of impacts that might occur within the
Kenai Peninsula Borough, we made assumptions about the shares of each type of angler
expenditure (and thus the share of direct economic impacts) that would occur within the Kenai
Peninsula Borough. Note that expenditures for Kenai River fishing do not necessarily occur in the
Kenai Peninsula Borough. or example, a sport angler fishing the Kenai River may buy gas and
tackle in Anchorage. Similarly, some expenditures for fishing at other sites occur within the Kenai
Peninsula Borough.

For each industry, we also assumed that the share of indirect economic impacts occurring within
Kenai Peninsula Borough would be the same as for direct economic impacts. Although we believe
that this probably overstates the share of indirect effects occurring within the borough, we did not
have the detailed data needed to develop more reliable assumptions. We then used these
assumptions to estimate the share of direct and indirect economic impacts that would occur within
the Kenai Peninsula Borough. Our assumptions and calculations for Scenario A (+200K) are
shown in Appendix C, Tables C-4 and C-5.

Our rough estimates suggest that most—about 80 percent—of the changes in sport fishing
economic impacts would occur within the Kenai Peninsula Borough, This is because most of the
projected impacts result from increased non-resident expenditures, and we assume that most of
these additional non-resident expenditures would occur within the Kenai Peninsula Borough.



Chapter VIll. Profile of the Upper Cook Inlet Fishery
and Assumptions for Economic Analysis

This chapter first profiles the Upper Cook Inlet commercial salmon fishery, and then estimates
changes in what economists call “accounting income.” Accounting income includes profits permit
holders earn and payments crew members earn. It’s called accounting income to distinguish it
from net economic value, discussed in the next chapter. It's an important part of net economic
value—but it doesn’t measure all value because it doesn’t include the value of fishermen’s time.
The estimates of changes in accounting income presented in this chapter are important for the net
value analysis in Chapter IX and the economic impact analysis in Chapter X.

We estimate changes in accounting income by estimating changes in the harvest value (which
represents revenues of permit holders), harvest expenditures, and crew payments.

Tables VIII-1 through VIII-4 show harvest levels, ex-vessel value, employment, and other
information about the Cook Inlet salmon fishery in the 1990s. That information provides the
basis for our estimates of potential changes in harvest value and expenditures and allows us to
estimate changes in accounting income. '

Harvest Size, Value, and Fishing Time, 1990-1994

The commercial sockeye harvest in Upper Cook Inlet includes sockeye from several river
systems, but the largest run is the Kenai River late sockeye run. Table VIII-1 shows that between
1990 and 1994 the total sockeye harvest varied from as little as 2.5 million sockeye to as much as
9.3 million. The harvest of Kenai River late sockeye alone varied from about 1 million to 7
million fish.

Smaller numbers of four other salmon species are also commercially harvested in Upper Cook
Inlet. The combined harvests of coho, pink, and chum salmon varied from about 1 million in 1990
to 350,000 in 1993. The reported annual catch of chinook (kings) varied from about 5,000 to
15,000 annually in the early 1990s.

Most of the Upper Cook Inlet harvest is taken with gilinets—either drift or set. As discussed in
more detail in Chapter II, the drift fleet is restricted to the Central District (the area of the Upper
Inlet between Anchor Point and Boulder Point). Setnetters operate on the east, west, and north
shores of the Central and Northern Districts—but most of the commercial setnet harvest of
sockeye goes to the east side setnetters (see Map -1, Chapter IT). The drift fleet took as little as
half the commercial catch of sockeye in 1991 and as much as two thirds in 1992. The east side
setnetters took between 30 and 40 percent of the annual sockeye catch in the early 1990s.
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Table VIIi-1. Selected Cook Inlet Salmon Harvest Data, 1990-1994

1992

1993

an
Total return of Cook Inlet sockeye salmeon (a) L00,00 3,600,000 10,800,000 500,000 , 100,000
Total return of sockeye of Kenai Origin (a) 2,772,564 1,812,003 8,120,080 3,590,207 3,119,387
Kenai run size {e) medium low high medium mediam
Commercial harvest of sockeye of Kenai origin (a) 2,076,357 1,083,880 6,997,282 2,736,678 2,091,776
Total Cook Inlet sockeye harvest (b)
Gillnet 3,620,573 2,206,855 6,132,042 4,770,699
Seine 188,032 281,250 143,537 195,890
Total 3,808,605 2,488,105 9,275,579 4,966,595 3,710,000
Upper Cook Inlet drift gillnet harvest (f) )
Sockeye 2,308,742 1,117,514 6,069,495 2,558,492, 1,878,463
Chinook 621 241 615 746 460
Coho 247,453 175,504 267,300 121,828 306,217
Pink 323,055 5,791 423,738 46,457 251,602
Chum 289,521 215,469 232,955 88,823 245,854
Upper Cook Inlet East Side setnet harvest ()
Sockeye 1,126,975 844,156 2,838,076 1,941,706 1,482,957
Chinook 4,319 4,801 10,718 13,977 15,885
Coho 40,351 30,435 57,078 43,075 69,281
Pink 225,429 2,670 244,068 41,674 236,582
Chum 4,611 2,387 2,867 2,977 2,944{

olal voiumne ¢

Gillnet 23,192,145 12,399,425 60,147,333 28,055,791

Seine 742,576 1,164,393 630,607 829,009

Total 23,934,721 13,563,818 60,777,940 28,884,800 20,890,000
Total valume, all species {¢)

Driftnet fishery 19,874,014 9,215,538 45,304,704 16,813,960

Setnet fishery 11,550,650 7,986,161 22,876,698 14,668,213

Total 31,424,664 17,201,699 68,181,402 31,482,173

Driftnet fishery 162,010 91,223 232,752 231,208

Setnet fishery {(east side only) 142,567 101,000 288,526 216,563

Driftnet fishery 4931 T
S fish

Up eye (g

(@) Doug McBride and Steve Hammarstrom, Assessment of Sockeye Salmon Returns to the Kenai River, Table 1 {(See Appendix G,
Table G-1 for more information for 1981.1994).

() 1990-93 data are from Commercial Fisheries Entry Commission, unpublished data (See Appendix G, Table G-3 for more detailed
data by speeies for 1980-93). 1994 data are from Alaska Department of Fish and Game, Comimercial Fisheries Management and
Development Division, 1994 Salmon Season, Preliminary Data, updated 4/27/95. Note that 1994 data are for all gear types, and
include small volumes of sockeye harvested by seiners.

(¢) CFEC Basic Information Table #1a (See Appendix G, Tables G-5 and G-6).

& Estimated by ISER based on open fishing hours and number of permits reporting landings, by week. See Appendix G, Table G-15
for details of calculation.

(e) Based on run size categories described in Chapter III (“low” is less than 2 million; “medium™ is 2-5 million; “high” is more than §
million).

() Paul Ruesch and Jeff Fox, Upper Cook Inlet Annual Management Report, 1994, ADF& G Regional Information Report No, 2A95-
26 (May 1995), Appendix Tables A1-AS.

(g Same as (f)

ISER file: Commercial fishery overview,
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Fishing Time

Estimating how long it takes the commercial fleet to take the inlet harvest is also important for
calculating potential changes in fishing expenditures. The last second and third rows from the
bottom of Table VIII-1 show estimates of total hours the drift fleet and the east side setnetters
fished and their harvests per hour in the years 1990-1993, based on ADF&G fish ticket data.
(Comparable data for 1994 were not available in time to be analyzed.)

The drift fleet fished as many as 232,000 hours and as few as 91,000 in the early 1990s. Hours the
east side setnetters fished each year varied from 101,000 to 288,000. The drift fleet can harvest
more fish per hour than the setnetters—more than twice as many per hour in a high-run year like
1992, but only about a third more in a low-run year like 1991.

Residents’ Share of Permits and Harvests

For this study, we are estimating changes in net economic value for Alaska residents only—so an
important consideration is how much of the harvest is taken by residents. As shown in Table VIII-2,
Alaska residents own approximately 66 percent of Cook Inlet driftnet permits and 86 percent of
setnet permits. However, the share of the total harvest Alaska residents take is slightly higher. If we
define Alaska residents as those with Alaska addresses, then Alaska residents caught 72.7 percent
of the driftnet harvest and 88.8 percent of the setnet harvest between 1990 and 1993. We defined
residence that way when calculating the Alaska resident shares of net economic value for both
permit holders and crew.! That residents take higher percentages of the harvest than they own of
permits indicates that they are fishing more often or fishing harder—or both—than non-residents.

Table VIII-2. Residency of Cook Inlet Permit Holders

Percent

Non-resident

“Total number of permanent permit holders, 1993 (a)

tal number of perrﬁan'ent'pérrﬁﬂVh‘(';i('iérs, £993 7(;) : 1%
Total number of permit holders, 1994 (c) 67.2% 32.8%
Percentage of landings, 1990-93 (residency based on permit fee paid) (b) T1.4% 28.6%
Percentage of landings, 1990-93 (residency based on permit address) (&) T2.7% 27.3%

85.6% 14.4%
Total number of permit holders, 1994 (c) 84.4% 15.6%
Percentage of landings, 1990-93 (residency based on permit fee paid) (b} 86.3% 13.7%
Percentage of landings, 1990-93 (residency based on permit address) {b) 88.8% 11.2%

(a) Source: CFEC Basic Information Table #1a.

(b} Based on ISER analysis of ADFG fish ticket data.
(c) Source: CFEC Report No. 95-12N, June 1995.
ISER file: Residency

EA stricter definition of residency would consider as residents only those permit holders who paid resident fees for their
limited entry permits. Such a definition would reduce the resident share by about one percent, However, defining
residency based on the permit holder’s address corresponds to the way we defined residency for sgort and dipnet anglers.
We obtained sport and dipnet results from surveys of %ouseholds based on random digit dialing of telephone numbers in
various Alaska communities. We did not ask sport anglers if they held resident fishing licenses.
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Employment and Earnings, 1994

How many people work in the Cook Inlet fishery, and how are they paid? Table VIII-3 provides
estimates of Cook Inlet commercial fishing employment, permit holders’ revenues, and crew
payments, based on our surveys of permit holders and crew members. (Details of how we
developed these estimates are provided in Appendix H, Tables H-8, H-9, and H-10.}

We estimate that 2,893 persons worked in the Cook Inlet commercial fishery in 1994, half of
them in the driftnet fishery and the other half in the setnet fishery. Of this total, 825 were heads of
operations. In multi-permit operations (which occur mainly in the setnet fishery), many of the
permits are owned by persons who are not heads of operations. An estimated 210 such permit
holders were paid “as permit holders or owners”—from the profits of the operation. So we
estimate there were 1,035 permit holders who were either heads of operations or who were paid
out of the profits of the operations. The remaining 1,858 persons who worked in the fishery were
paid in other ways. In our subsequent discussion in this report, we use the term “crew” for these
1,858 persons—which includes some permit holders who were neither heads of operations nor
paid as permit holders or owners.

The most common method of payment of crew was on a share basis. We estimate that 73 percent
of driftnet crew members and 63 percent of setnet crew members were paid by shares.

In the driftnet fishery, 75 percent of the operations we surveyed paid at least one crew member on
a share basis. In the setnet fishery, 68 percent of one-permit operations paid at least one crew
member on a share basis. This percentage declined somewhat for larger operations (to 60 percent
for two-permit operations and 51 percent for three-permit operations), The most common other
methods of payment were “as family members™ (4.8 percent), by the day (4.7 percent), and by the
season (3.3 percent).

For drift crew members paid by share, 44.5 percent were paid a share of gross revenues (revenues
before expenditures are deducted). For the remaining 55.5 percent, one or more costs (most
commonly fuel, food, and aquaculture taxes) were deducted from gross revenues before the crew
share was calculated. For setnet crew paid by share, 53.6 percent were paid a share of gross
revenues, while 46.4 percent had costs deducted before the crew share was calculated.

The average individual crew share was 13.5 percent in the driftnet fishery (for one-permit
operations). The average individual crew share ranged between 9 percent and 11 percent for setnet
operations with one to five permits. For operations with more perrnits, the crew shares were
smaller.

For this study, we assumed that changes in crew income due to a reduction in commercial
harvests would be a fixed share of the change in the harvest value. We based that assumption on
the fact that a large percentage of crew are paid on a crew share basis. It is likely that crew paid
by other methods are paid comparable amounts.

To calculate an average crew share of total harvest value, we first estimated total 1994 crew
earnings by multiplying average crew earnings times the average number of crew per operation.
We then divided total crew earnings by the total harvest value for 1994, as estimated from our
survey responses.

Harvest value (revenues) for setnet permit holders in 1994 was an estimated $13.5 million and for
driftnet permit holders $19.5 million. Total crew earnings for the driftnet fishery were 13.9 percent
of total harvest value, or $2.7 million, and for the setnet fishery 29.2 percent of total harvest value,
or $3.9 million. We used these shares to develop our estimates of changes in crew income.
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Table VIli-3. Estimated Employment and Earnings
Driftnetters and Eastside Setnetters, Central District, Upper Cook Inlet, 1994

Driftnet Setnet Total
Estimated number of permits fished in 1994 580 514 1,094
Estimated total operations 567 258 825

Other workers paid as owners
Crew

TOTAL

P

Other workers paid as owners 210

Per season 3.3%
Family member 4.8%
Other 4.5%

3.8%

Not available

Percent with no deductions 44.5% 53.6% 49.3%
Percent with one or more deductions 55.5% 46.4% 50.7%
Estimated total crew earnings ($000) $2,709 $3,941 $6,649
Estimated total revenues ($000) $19,548 $13,508 $33.,057
Total crew earnings as % of total revenues 13.9% 29.2% 20.1%

Source: Estimates based on ISER permit holder and crew surveys. See estimates in Appendix H, Tables H-8, H-9, and H-10.
ISER file: Crew Summary Info. .

Fishing Expenditures, 1994

To harvest fish, permit holders have to spend money not only for crew members but also for
various variable and fixed costs. Table VII-4 shows 1994 expenditures permit holders’ reported
when we surveyed them. Variable costs change with the harvest or the amount of time fished;
they include costs of food, fuel, repairs, and supplies. Fixed costs are sunk costs that don’t
change, no matter if an operator harvests more or fewer fish or spends more or less time fishing.
Those include costs of mooring and storage, insurance, licenses, and taxes.

Permit holders reported variable costs of $4.3 million and fixed costs of $9.5 million in the 1994
driftnet fishery. In the setnet fishery, variable costs totaled $2.0 million and fixed costs $4.1
million. Looked at on a per pound harvested basis, variable costs averaged 32 cents per pound in
the driftnet fishery and 20 cents per pound in the setnet fishery. The higher variable costs in the
driftnet fishery reflect higher costs of fuel and equipment repair. Fixed costs per pound in 1994
averaged 39 cents per pound in the drift fishery and 21 cents per pound in the set fishery. Drift
fishermen pay much higher costs for mooring and storage, insurance, and property taxes.



Table VIII-4. Overview of 1994 Cook Inlet Commercial Salmon Harvesting Costs

Total Cost or Value {Percent of Total Costs Cost per Pound Cost or Value per
Permit
Drift Net  SetNet | Drift Net SetNet | DriftNet  SetNet | Drift Net  Set Net
Total number of permits fished (a) 580 514
Total pounds reported harvested (Ibs) (b) 13,424,000 10,124,000
Costs other than crew,
boats, equipment and permits:
Variable costs {c)
Food $690,806 $596,840 7.3% 14.5% $0.051 $0.059 $1,191 $1,161
Fuel $969,708 $379,882 10.2% 9.2% $0.072 $0.038 $1,672 $739
Boat or camp supplies $583,631 $392,114 6.2% 9.5% $0.043 $0.039 $1,006 $763
Equipment repair $1,636,749 $503,174 17.3% 12.2% $0.122 $0.050 $2.822 $979
Other supplies $402,315 $154,068 4.2% 3.7% $0.030 $0.015 5694 $300
SUBTOTAL: VARIABLE COSTS $4,283,208  $2,026,080 45.2% 49.2% $0.319 $0.200 $7.385 $3,942
Fixed Costs (d)
Mooring and storage $475,161 $75,148 5.0% 1.8% $0.035 $0.007 3819 5146
Insurance $1,934,073 $521,230 204% 12.7% $0.144 $0.051 $3,335 $1,014
Services like accountants or lawyers $444,846 $344,595 4.7% 8.4% $0.033 $0.034 $767 3670
Licenses, fees & association dues $405,061 $320,658 43% 7.8% $0.030 $0.032 $698 3624
Property taxes $494,103 $304,788 5.2% 7.4% $0.037 $0.030 $852 $593
Interest expenses (e) $1,346,847 $466,116 14.2% 11.3% $0.100 $0.046 $2,322 $907
Other $101,579 $55,817 1.1% 1.4% $0.008 $0.006 $175 $109
SUBTOTAL: FIXED COSTS $5,201,671 $2,088,352 54.8% 50.8% 50387 $0.206 $8.968 $4.063
Total variable and fixed costs $9,484,879  $4,114,432 100.0% 100.0% $0.707 $0.406 $16,353 $8.005
Payments to crew (f) $2,708,781 $3,940,571 $0.202 $0.389 $4.670 §7,666
Value of equipment and property (g} $76,208,514  $36.263,736 $131,394 $109,463
Cook Inlet permit value (h) $37,700,000 $14,597,600 $65,000 $28.,400

(a) For estimates of number of permits fished, see Appendix H, Table H-1.
(b) Based on weighted responses to permit holder survey question A20. For additional detail, see Appendix H, Table H-4. Note that this estimate
exceeds total harvest reported for Cook Inlet by ADF&G; thus permit holders reported harvests are biased upwards.

(¢) Based on responses to permit holder survey question A13. For additional detail, see Appendix H, Table H-5.
(d) Based on responses to permit holder survey question A9. For additional detail, see Appendix H, Table H-3.

(e} It was not possible to distinguish between interest expenses for equipment or property and interest expenses for permits.
(f) Estimated from permit holder survey and crew survey responses. For details of calculations, see Appendix H, Table H-9.

(g) Based on responses to permit holder survey question A3, For additional detail, see Appendix H, Table H-7.

(h) Estimated average value for all 1994 permit sales reported by Commercial Fisheries Entry Commission in the CFEC1994 Estimated Monthly.
Permit Value Repor, based on sales prices reported to CFEC. The standard deviation of the reported price was $4350 for drift net permits and $9750
for set net permits. Total value estimated by multiplying by number of permits.

ISER file: Cost Overview
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Permit holders also valued their boats, nets, and other fishing equipment and property at $132
million in 1994--$76 million in the drift fishery and $56 million in the set fishery. The value of
Cook Inlet limited entry permits in 1994, based on sales figures from the Commercial Fisheries
Entry Commission, was $37.7 million for drift permits and $14.5 million for set permits.

Estimating Changes in Harvest Value

We now turn from background information to estimates of how the ex-vessel value of the Cook
Inlet salmon harvest—the revenues for permit holders—would change under our 10 study
scenarios (Table VIII-5).

Assumptions About Change in Harvest Size

To estimate how the harvest value might change, we first have to consider how harvest size might
change under different conditions. Eight of our scenarios assume that the commercial salmon
harvest in Upper Cook Inlet would have to be reduced to allow more sockeye into the Kenai River.
One scenario——Scenario A4—assumes that in a year with a high run of sockeye the commercial
harvest wouldn’t have to be reduced at all. The remaining scenario—Scenario E—examines the
effects of reducing the number of sockeye entering the Kenai River, thereby increasing the
commercial harvest. All the estimates of the change in harvests were provided by ADF&G.

The assumed reduction in commercial sockeye harvests varies from zero to 459,000 fish,
depending on what we assume about run size and proposed increased in the inriver return to the
Kenai. ADF&G biologists told us that in years of medium runs, they would most likely eliminate
one or two emergency openings, which are only for portions of the Central District. In a low-run
year, they would also eliminate a regular opening—which would be districtwide and therefore
would cost the commercial fishermen many more fish.

Assumptions about Average Weight, Price, and Run Size

To assess potential changes in the value of the commercial harvest, we also have to make some
assumptions about average salmon weights, ex-vessel prices, and run sizes.

For the average weight per fish, we used the average harvest weights for the period 1990-95.
We assumed an average weight of 6.0 pounds for sockeye harvested in Cook Inlet. Appendix B
provides documentation for our average weight calculations.

One of the most important factors affecting change in harvest value is also one of the most difficult
to predict: the average ex-vessel price per pound of sockeye. For our scenarios, we used the ex-
vessel price assumptions discussed in detail in Chapter 111 and shown in Table VIII-3. Our assumed
medium price per pound is $1.43, low price $1.00 per pound, and high price $1.75 per pound.

Run size will also have a major effect on the change in harvest value—because, as we noted
above, ADF&G managers would eliminate more commercial fishing time in a low-run year,
thereby costing commercial harvesters many more fish.
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A SRR ——
Table VIIl-5. Estimated Changes in Ex-Vessel Value of Commercial Harvest
Based on ADF&G Harvest Assumptions
Scenario Name and Code*
+200K at +100K at -100K at Low run,
sonar sonar sonar Low price | High price Low run High run  }low price {g)
A D E Al A2 A3 Ad A5

Change in drift-net harvest (a

Sockeye -60,000 -30,000 30,000 -60,000 -60,000 -349,000 0 +349,000
Chinook -100 =50 50 -100 -100 =300 0 =300
Coho -1,000 -500 500 -1,000 -1,000 -33,500 0 -33,500
Chum -6,000 -3,000 3,000 -6,000 -6,000 -47,000 0 -47,000
Pink 0 0 0] 0 0 -14,000 0 -14,600
Change in seinet harvest (a

Sockeye -185,000 -92,500 92,500 -185,000 -185,000 -110,0600 0 -110,000
Chinook -1,500 =750 750 -1,500 -1,500 -1,500 0 1,500
Coho 3,000 -1,500 1,500 -3,000 -3,000 -3,000 0 -3,000
Chum 0 0 0 o 0 0 0 0
Pink 0 0 0 0 0 0 0 (O
Change in total commercial harvest {(a

Sockeye -245,000 -122,500 122,500 -245,000 -245,000 -459,000 0 -459,000
Chinook -1,600 -800 800 -1,600 -1,600 -1,800 0 -1,800
Coho -4,000 -2,000 2,000 -4,000 -4,000 -36,500 0 -36,500
Chum -6,000 -3,000 3,000 -6,000 -6,000 -47,000 0 -47.000
Pink 0 0 0 0 0 -14,000 0 -14,000
Ex-vessel price {$/Ib) (b

Sockeye $1.43 $1.43 $1.43 $1.00
Chinook $1.20 $1.20¢ $1.20 $1.20
Coho $0.68 $0.68 $0.68 $0.68
Chum $0.39 $0.39 $0.39 $0.39
Pink $0.18 $0.18 $0.18 $0.18
Average fish weight (¢

Sockeye 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Chinook 23. 258 258 258 25.8 258 258 258
Coho 6.4 6.4 6.4 6.4] 6.4 6.4 6.4 6.4
Chum 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7
Pink 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3
Change in value of drift-net harvest {d

Sockeye -$514,800[ -$257400]  $257.400] -$360,000|  -$630,000] -$2,994.420 -$2,094,000
Chinook -53,006 -$1,548 $1,548 -$3,006 -$3,096 -$9,288 0 -$9,288
Coho -$4,352 -$2,176 $2,176 -$4,352 -$4,352  -$145,792 -$145,792
Chum -$15,678 -$7,839 $7.839 -$15,678 -$15,678 -$122,811 -$122,811
Pink $0 S0 $0 $0 $0 -$8,316 -$8,316
TOTAL -$537,926 -$268,963 $268,963 -$383,126{ -$653,126| -$3,280,627 -$2,380,207
Change in value of sethet harvest (d

Sockeye -$1,587,300] -$793,650 $793,650] -$1,110,000] -$1,942,500] -%$943,800 -$660,000
Chinook -$46,440 -$23,220 $23,220 -$46,440 -546,440 -$46,440 -$46,440
Coho -$13,056 -$6,528 $6,528 -$13,056 -$13,056 -$13,056 -$13,056
Chum $0 S0 $0 $4 30 $0 $0
Pink $0 50 $0 30 $0 $0 $0
TOTAL -$1,646,796] -$823,398 $823,3981 -$1,169,496} -$2,001,996] -$1,003,296 -$719,496
Change in vaiue of totai commercial harvest (d

Sockeye -$2,102,100] -$1,051,050] $1.051,050] -$1,470,000] -$2,572,500% -$3,938,220 $0 -$2,754,000
Chinook -$49,536 -$24,768 $24,768 -$49,536 -$49,536 -$55,728 $0 -$55,728
Coho -$17,408 -$8,704 $8,704 -$17,408 -$17,4081 -$158,848 $ -$158,848
Chum -$15,678 -$7,839 $7,839 -$15,678 -$15,678| -$122.811 $ -$122.811
Pink $0 $0 $0 $0¥ 50 -$8,316 $0 -$8,316
TOTAL -$2,184,722| -$1,092,361] $1,092,36%| -$1,552,622| -$2,655,122| -$4,283,923 $O -$3,099,703

* Assumptions and anaiysis for Scenarios B and C same as for Scenario /

\. Notes: {a} Assumptions about changes in harvest provided by

ADPF&G (see Chapter FV). (b) Ex-vessel price assumptions developed by ISER (see Chapter 111D, (¢) Average harvest weight assumptions developed
by ISER (sce discussion in Chapter ¥I). (d) Calculated by multiplying change in harvest by average price by average fish weight. (¢} ADF&G did not
provide specific harvest assumptions for this scenario. For this table, we used the ADFG assumptions for Seenario A3 (“Low Run™}.
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Changes in Harvest Value

We estimate the potential change in harvest value by multiplying the ADF&G assumptions about
the change in the number of fish harvested by an assumed average weight per fish and an assumed
ex-vessel price per pound. Table VIII-5 shows that the ex-vessel value of the Cook Inlet sockeye
harvest could decline anywhere from zero to $3.9 million under the various scenarios. Values of
other species of salmon the commercial harvesters would also give up would vary from zero to
about $350,000.

Scenario A, which assumes a loss of 245,000 sockeye from the commercial harvest, a medium
run, and a medium price, harvest value for sockeye would decline an estimated $2.1 million.

Under other scenarios, the ex-vessel value would not decline at all (in a high-run year) or it could
decline by as much as $3.9 million in a year of low runs and low prices. And under Scenario E,
which assumes an increase of 100,000 in the commercial harvest of sockeye, harvest value would
actually increase by about $1 million.

Estimating Changes in Harvest Expenditures

After estimating changes in harvest value (revenues), we now turn to estimates of changes in
harvest expenditures. We estimate changes in harvest expenditures based on permit holders’
survey responses about how their costs were affected by the loss of an emergency opening on July
30, 1994, as well as on other survey responses about expenditures during the 1994 fishing season.

How might expenditures change in response to reduced fishing opportunities? In addressing this
question, an important factor to consider is how total capacity in the harvesting industry might
change in response to a permanently smaller average harvest. We assumed for this study that
there would be no significant change in total harvesting capacity: that the number of fishing
operations would remain unchanged, but that average harvest value, costs, crew earnings, and
profits per operation would decline.

We assumed harvesting capacity would remain essentially the same because Cook Inlet limited
entry permits command substantial prices—which suggests that both the drift and setnet fisheries
are profitable at the margin. This in turn suggests that the number of harvesting operations—and
total capacity—is primarily limited by the number of permits, rather than by profitability. Put
differently, the main effect of reducing Cook Inlet commercial harvests would be to reduce the
profitability of the fishery—which in turn would reduce the value of limited entry permits, rather
than reducing the number of operations in the fishery.

If the number of operations remained the same, then a reduction in long-term average harvests
would likely have relatively little effect on fixed costs. However, with fewer openings and less
fishing time, variable non-labor costs would change. How might those costs change in response to
fewer openings and less fishing time?

Table VIII-6 shows, for Scenario A (200,000 additional sockeye in the river) three possible methods
of estimating changes in variable non-labor costs. None of these methods is entirely satisfactory.

The “cost per pound” method assumes that variable costs are a constant function of pounds
harvested, with the marginal cost per pound equal to the average variable cost per pound in 1994
of 31.9 cents for the driftnet fishery and 20.0 cents for the setnet fishery. The problem with this
method is that variable costs per pound are likely Jower when the {ishing is best, so that average
variable costs per pound for the entire 1994 season may overstate average variable costs for
openings at the peak of the season.
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The “cost per hour” method assumes that variable costs would change in proportion to permit
hours fished. As we discuss in the next section of this chapter (in the observed choices method),
we estimated how open fishing hours would change for the drift and setnet fisheries for each of
our study scenarios. We could use these estimates of changes in the number of hours the fishery is
open to estimate the change in total permit hours fished. Unfortunately, we do not have a reliable
estimate of hours fished in 1994 to use as a basis for estimating variable cost per hour. Table
VIII-1 shows estimates of total hours fished in the years 1990-1993, based on ADE&G fish ticket
data, but comparable data for 1994 were not available in time to be analyzed for this study, So for
our “cost per hour” method in Table VIII-6, we assumed that 200,000 permit hours were fished in
both the drift and setnet fisheries in 1994, approximately half-way between the number of hours
fished in the medium-run years of 1990 and 1993.

Table VIII-6. Estimates of Changes in Non-Labor Expenditures for Scenario A (+200K):
Comparison of Three Potential Methods

Driftnet Setnet Total

per pound based on average variable expenditures
Estimated variable cost per pound, 1994 (a) 30319 $0.200
Assumed change in sockeye pounds harvested, Scenario A (b) -360,000 -1,110,000 -1,470,000
Estimated total change in costs, Scenario A -$114,866 -$222,140 -$337,006
Cost per hour based on average variable expenditures
Total variable costs, 1994 (based on survey responses) (a} $4,283,208 $2,026,080
Estimated total fishing hours {c) 200,000 200,000
Estimated cost per hour fished $21.42 $10.13
Change in open hours (d) -16 32
Number of vessels (e} 580 514
Estimated lost hours -9280 -16448
Estimated total change in costs, Scenario A -$198,741 -$166,625 -$365,366
July 30, 1994 Closure (based on avoided expenditures
Estimated change in costs for lost opening, July 30, 1994 -$130,656 -$67,286 -$197,942
Assumed ratio of change in costs for Scenario A to
estimated change in costs due to lost opening July 30, 1994 2.0 2.0
Estimated fotal change in costs, Scenario A -$261,312 -$134,572 -$395,884

(a} See estimates in Table 1V-4.
(b) See Tabie VIII-5, Calculated as change in number of fish times average weight.

(c} Assumed based on ISER estimates of number of hours fished in other “medium™ harvest years, presented in Table VIII-§,
(d) ISER estimates. See discussion in Chapter VI section on observed choices method for estimating change in net economic value,

() See Appendix H, Table H-1, for estimates of number of permits {ished,

(f) Based on responses to permit holder survey question B2a. See Appendix H, Table H-5 for more details of calculations,

ISER file: Cost Assumptions, Scenario A.

The third method, the “July 30, 1994 cost” method, is based on permit holders’ survey responses
about how the loss of an opening on July 30, 1994 affected their costs. According to the survey,
fishing that day would have cost driftnet permit holders $130,656 and setnet permit holders
$67,286. However, it is difficult to relate permit holders’ estimates of costs for this specific lost
opening to the potential reduction in costs associated with our study scenarios. For Scenario A,
we assumed that the reduction in fishing costs would be twice as large as it was during the lost

opening on July 30, 1994.

All three methods produce total estimates of reduced expenditures of comparable magnitude—
between $337,000 and $396,000. However, the cost per pound method estimates larger changes
in expenditures for the setnet fleet than for the driftnet fleet, while the other two methods estimate
larger changes in costs for the driftnet fleet than for the setnet fleet.

We decided to use the “cost per hour” method to estimate changes in variable costs, because we

believe this method is based on better data, is more straightforward, and is more directly
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comparable between scenarios than the other two methods. However, we recognize that the actual
reduction in cost per pound not harvested would not necessarily be the same as the average cost
per pound in 1994. Nor would it necessarily be the same across scenarios. In general, we believe
that this method may somewhat overstate the reduction in expenditures for our medium run
scenarios, because costs per pound are likely to be lower in periods of good fishing than the
average for the entire season. For the same reason, this method may understate the reduction in
expenditures for our low run scenarios (Scenarios A3 and AS).

Another major expenditure for permit holders-—but an obvious benefit to crew members—are
crew payments. How might crew payments change if fishing opportunities were reduced?

To the extent that crew shares reflect average seasonal earnings (over a period of years) necessary
to attract crew to the Cook Inlet commercial fishery, crew shares might adjust up or down in the
future if average harvest value decreased or increased significantly. Thus, payments to crew as a
percentage of total harvest value might be somewhat higher in a low run or low price year—or
somewhat lower in a high run or high price year. For this reason, our estimates of changes in crew
earnings may be too low in our low run and low price scenarios (Al, A3 and AS).

Estimated Changes in Accounting Income

We can now compare our estimates of potential changes in harvest revenues and expenditures to
estimate the change in accounting income. Table VIII-7 presents those estimates. The most
significant assumptions are shown at the top of the table. The rest of the table shows the estimated
change in harvest value and the estimated changes in harvest expenditures of permit holders, and
changes in crew payments. Finally, because we are interested in how the potential change in
management of Kenai River sockeye could affect Alaska residents, we estimate changes in
incomes of resident permit holders and crew members.

Scenario A (200,000 additional sockeye in the river) would result in a $1.1 million loss in income
to resident permit holders (50 percent of the decline in total harvest value) and a loss of $1.6
million to resident permit holders and crew combined (72 percent of the decline in total harvest
value). Resident setnet permit holders and crews would bear more than 80 percent of the total loss
for resident fishermen--because they are assumed to bear most of the harvest loss.

The loss in combined permit holder and crew income would only be half as great under Scenario
D (100,000 additional sockeye in the river). In the low-price scenario (A1), the loss in income
would be smaller because the sockeye that fishermen gave up wouldn’t have been worth as much.
Similarly, in the high-price scenario (A2), the loss in income would be greater because the
sockeye that fishermen gave up would have been worth more. The loss in income would be
highest for the low-run scenario (A3), because the decline in total harvests would be the largest.
Under the high-run scenario, commercial fishermen wouldn’t lose any income—because
managers wouldn’t have to reduce commercial harvests to allow more sockeye into the Kenai
River in a year when there were so many fish.
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Table VIII-7. Estimates of Changes in Permit Holders’ Income and Crew Payments

+200K at | +100Kat | -100K at Low run,
sohar sohar sonar Low price | High price | Lowrun High run | low price
A D E Al A2 A3 Ad A5

360,000 180,000 360,000 -360,0001  -2,094,000
Setnet -1,110,000 -335,000 535,000 -1,110,000f -1,110,000 -660,000 0 -660,000

_ Setnet
'i')rlftnet T2.1% T2.7% 72.7% T2.7% 72.7% 72.7% 72.7% T2.7%
Setnet 88.8% 88.8% 88.8% 88.8% 88.8% 88.8% 838.8% 88.8%

Change in harvest revenues (a)
Diriftnet

-$2,380,207

$823 398 $I 169 496 ~$2 001 996 -$1, (}03 296

Setnet ‘ﬁ] 646,796 $823 398 -$719,496
Total -$2,184,722] -$1,002,361] $1,092,361] -$1,552,622| -$2,655,122| -$4,283,923 -$3,099,703
Change in harvest expenditures (except crew) (d)

Driftnet -5114,840 -$57,420 57, -$667,986
Setnet -$222,000]  -$111,000 $111,000 $222 000 -$1 32 000 -$132,000
Total -$336,840]  -$168,420 $168,420] -$336,840 -$799,986 -$799,986
Change in crew payments (e)

Drifinet p37, g -$330,849
Setnet -‘E48{) 264 $240 432 $240, 432 $341 493 -$584 583 $292 962 -$210,093
Total -$555,636] -$277,818 $277818| -$394,747] -$675,367] -$748,970 -$540,942
Change in permit holder’s accounti

Driftnet $174,157 g g $1,381,372
Setnet -$943 932 $471,966 3:606 003 -$1,195,413 $5'78 3134 b -$377.403
Total -$1,292,246 -$646 123 $646 123 -$821,035] -$1,642,915| -$2,734,967 -$1,758,775
Change in crew payments & permit holder acco

Driftnet -$423,086]  -$211,543 $268,286 ] -$1,712,221
Setnet -$1,424,796] -$712,398 -$947.496] -$1, 779 996 -$587,496
Total -$1,847,882]  -$023,941 -$1,215,782] -$2,318,282] -$3,483, 0 -$2,299,717
Changes in income of Alaska resident crew

Driftnet -$54,359 -$27,180 $ ! -$240,527
Setnet -$427,008]  -$213,504 —‘BSO? 246 -$519 110 $260 151 -$186,562
Total -$481, 36'? -$240, 683 § -$341,962 -$385,1101 -$591,668 -$427,089
Changes in income o

Drifinet -$253,224] -$126,612 -$156,328 b -$1,567,873 SO0 -$1,004,258
Setnet -$838,211 -$419,106 -$538,131 S:l 061 52’7 -$513,560 p -$335,134
Total -$1,091,436]  -$545,718 -$694,459) -$1,386,860] -$2,081,433 -$1,339,392
Changes in income of Alaska resident permit holders and crew

Driftnet -$307,584f -$153,792 $153,7921  -$193,044] -$391,334F -$1,899,390 -$1,244,785
Setnet -$1,265.219  -$632,609 $632,609| -$841,37a] -$1,580,636] -$773,711 -$521,696
Total -$1,572,8021 -$786,401 §786,401| -$1,036,420| -$1,971,970] -$2,673,101 -$1,766 481
* Assumptions and analysis for Scenarios B, C and A6 are the same as for Scenario A.

(a) Change in harvest assumptions provided by ADFG multiplied by average harvest weight; see Table 1V-4,

(b) See Table VIII-4 for derivation of assumptions.

(¢} See Appendix H, Table H-10 for derivation of assumptions.

(d) Calculated as change in pounds harvested times variable harvest cost per pound.

(e) Calculated as change in value of harvest times crew income as share of tolal harvest value,

(f) Calcufated as change in harvest value minus change in harvest costs and crew income.

(g) Calculated as change in crew income plus change in permit holder income.

(h) See Table VIII-2 for derivation of residency assumptions. Same shares are assumed for permit holders and for crew.
ISER file: Net Value Changes
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Chapter IX. Change in Net Economic Value
of the Commercial Fishery

This chapter examines how the net economic value of the Upper Cook Inlet commercial salmon
fishery could change, if fishery managers decided to reduce the commercial harvest in order to Iet
more sockeye into the Kenai River. Several groups—including limited entry permit holders, crew
members, processors, and consumers—have a stake in the commercial fishery. This chapter
mainly discusses potential changes in net economic value for permit holders and crew, but it also
looks at potential changes for processors and consumers,

Defining Net Economic Value in the Commercial Fishery

As we did for the sport fishery, we can think of net economic value for the commercial fishery as
benefits minus costs. Net value differs from the accounting income we calculated in the previous
chapter because accounting income does not include the value of people’s time—including the
possibility that an individual who lost income from one kind of job might replace part or all of
that income with income from another job. Net economic value attempts to measure all the
potential changes in both monetary and non-monetary costs and benefits.

For example, suppose a crew member could have earned $5,000 from a season working for a
setnet operator. But say he lost that job because of reductions in the commercial harvest and took
a job as a sales clerk that paid him only $4,000. Accounting income would say the change in
income was $5,000. But net economic value would say the loss was $1,000 (if the non-monetary
benefits of the two jobs were the same).

Table IX-1 lists benefits and costs of the commercial fishery for five groups: permit holders (heads of fishing
operations), crew members, owners of processing facilities, processing workers, and consumers. The
monetary costs and benefits are much easier to understand, because they’re more concrete—like wages aew
members and processing workers collect and job costs they pay (like expenditures for work clothes). But
non-monetary benefits and costs ate also important, though less tangible. How much fishermen enjoy their
jobs, for instance, influences what wages they’ Il accept and whether they quit fishing to take other jobs.

Permit holders

Table IX-1. Benefits and Costs in the Commercial Fishery

Benefits Costs

Gross (ex-vessel) revenues

Job satisfaction: enjoyment of the work
itself, the working conditions

Expenditures on wages, operations, and other costs

ngortunity costs: Lost income and satisfaction from
other work opportunities and activities foregone

Crew members

Wages, fringe benefits

Job satistaction; enjoyment of the work
itself, the working conditions, and lifestyle

Work-related expenses: travel to the job, clothing,
crew license

0ﬁp0rtunity costs: lost income and satisfaction from
other work, activities and leisure foregone

Processor owners

Gross value of products sold

Expenditures on raw fish, wages, and other costs

Processing workers

Wages, fringe benefits

Job satisfaction; enjoyment of the work
itself, the working conditions, and lifestyle

Work-related expenses: travel to job, clothing

Oﬁportunity costs : Jost income and satisfaction from
other work, activities and leisure foregone

Consumers

Enjoyment of eating fish

Price of fish
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Changes in Net Economic Value for Producers and Consumers

If we define net economic value as benefits minus costs, how do we measure those benefifs and
costs? Net economic value to consumers is the difference between what consumers are willing to
pay for a good or service and what they actually have to pay. Net economic value to permit
holders (heads of commercial fishing operations) is the revenue they receive, minus the costs of
production, as well as job satisfaction.

Figure IX-1 illustrates the concepts of net economic value in the commercial fishery for
consumers and producers, and potential changes in those values under the proposed reduction in
commercial harvests. Producers include permit holders, crew members, and owners and workers
in processing facilities.! The value of job satisfaction is difficult to quantify, and isn’t explicitly
shown in the figure—but it is nevertheless an important potential benefit of the commercial
fishery. In net value analysis, the value of job satisfaction is often measured implicitly—for
example, through people’s job choices.

The marginal benefits of the commercial fishery are determined by consumers’ marginal
willingness to pay, which defines a downward-sloping ex-vessel demand curve for commercially
harvested fish.? The marginal costs of the commercial fishery define a supply curve, shown in
bold. The supply curve slopes upward before becoming vertical at quantity Q*—the maximum
harvest, defined by the run size minus the spawning escapement. Together the supply and demand
curve determine a market price—P*—at which demand is equal to supply.

In Figure IX-1, this net value to consumers before any reduction in harvests is represented by the
triangle a-b-c. Consumers’ total benefits are represented by the trapezoid a-c-g-f, while what they
actually pay is represented by the rectangle b-c-g-f.

Figure IX-1. Potential Effects of Reduced Commercial Harvests
on Net Economic Value to Consumers and Permit Holders

Value
Marginal Cost
& {supply)
I
) |
Neat Economic Value
‘t(o consumers '
P,, o e et 3 Marginal Benefit
P {demand)

Net Economic Value Potential Reduced Net Economic
to permit holders Value for permit holders
h
d
Costs
Qs o
Quantity harvested

IWholesalers and retailers of fish products to residents might also be included in this analysis. We ignore them here, for two reasons.
First, we believe that these activities are highly competitive, so that they make relatively little money on any particular product such as
Cook Inlet sockeye. Second, very little Cook Inlet sockeye is sold to Alaska residents.

Technically, the demand curve for fish is a “derived demand” curve, reflecting not only the willingness to pay of final consumers, but
also the (market-driven) margins paid 10 processors, wholesalers, retailers, and others in the distribution chain.
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Producers’ revenues before any reduction in harvests are the price times the quantity, or the
rectangle b-c-g-f. The costs of production are represented by the trapezoid d-e-g-f3. Net economic
value to producers is represented by the trapezoid b-c-e-d. Most of the producers’ net benefits will
be received by permit holders as the difference between their revenues and costs. This is due to
the fact that Cook Inlet permits are limited, while firms may (and do) compete for Cook Inlet
salmon processing until there are few if any profits left (as we discuss below). The potential
profits from fishing are reflected in the value of limited entry permits.#

If the commercial harvest were reduced, net econormic value to permit holders and consumers might
change in several ways, as Figure 1X-1 shows. A reduction in harvests from Q¥ to Q** would shift
the supply curve left to the dashed vertical curve. As a result, the market price could in theory rise
from P* to P**. The amount of the change in net value depends on how much the price rises, which
18 determined by the shape of the demand curves. (Whether the market price would actually rise at
all is examined at the end of this chapter.)

If reduced harvests did cause sockeye prices to rise, the net economic value to consumers would
decline from the area represented by the triangle a-c-b to the area represented by the triangle a-m-
k. The change in area shown in Figure IX-1 includes the effects of both a change in price and a
change in quantity. But if the price remained unchanged, or changed very little, the only decline
in net value to consumers would be the result of reduced quantity. That decline is represented by
the small triangle m-c-j. (Keep in mind that most Cook Inlet salmon are sold outside Alaska—so
any decline in net economic value would mostly be for consumers outside the state.)

If the price rose when the harvest was reduced, changes in net economic value for permit holders
would depend on how much the price rose—whether the price increase would be large enough to
offset the loss in harvest. But if the price remained unchanged, or changed very little, the
economic value would decline by the area represented by the trapezoid j-c-e-h, which is the
difference between the value of the lost harvest amount and the cost of catching that amount,

It's important to realize that if a change in management led to a permanent reduction in
commercial harvests, all the effects would fall on current permits owners. As long as these permit
holders continued to fish, they would be the ones to experience smaller profits. If they decided to
sell their permits, the market value of the permits would have declined to reflect the lower value
of expected future profits. As a result, new entrants to the fishery would be able to offset the
decline in harvest value by paying less for their permits, while the sellers would experience a
capital loss.

In the remainder of this chapter we first discuss estimates of changes in net economic value from
the harvesting sector——permit holders and crew members—where we think most of the changes
are likely to occur. Then we discuss changes in net economic value for the processing sector and
for consumers.

3 The costs of production include ondy the costs of the resources (labor and capital) used to harvest the fish. They do not include other
monelary costs fishermen pay, like taxes or payments for limited entry permits. In practice we are assuming that these costs are fixed,
so they don’ t change profits either, They are considered transfers of economic value between fishermen and other individuals or the
government rather than costs of production. Of course taxes and other payments are costs to the fishermen, but they are benefits to the
§ovemmcnt, banks, or former permit holders—so in cconomic analysis they cancel out.

Some permit holders may be creating economic value, even if they are Josing money. For instance, if a current permit holder is
making payments on a limited entry permit that he bought when permit prices were much higher than they are today, he may be paying
too high a cost, relative to revenues ke makes from fishing. But he i still creating economic value—because the former permit holder is
getling some of the benefits. Again, the change in profits and economic value can be posilive, cven if permit holders start out losing
meney. {Their losses could be reduced.)
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Methods of Estimating Change in Harvester Net Value

Net economic value for permit holders (heads of fishing operations) and crew might change in a
number of ways if commercial harvests were reduced, and there are a number of ways to estimate
these changes. The important criterion that a method must satisfy is that it must provide a way to
estimate the value permit holders and crew members place on their time. (See Table IX-1.) We in
fact used three methods to assess change—two methods to assess changes in value for permit
holders, and one to assess changes for crew members,

e Observed choices method: An indirect method that uses observations about permit holders’
historical landings and past participation to assess potential changes in the profitability of
fishing, if commercial fishing opportunities were reduced. Tt looks only at changes in net
economic value for permit holders (heads of fishing operations). This method is analogous to
the trave] cost method we used for assessing potential change in the sport fishery.

» Contingent valuation method: A survey-based method to directly estimate the value permit
holders would place on changes in their harvests. It is analogous to the contingent value
method used to assess change in the sport fishery. Again, this method estimates just change in
net economic value for permit holders.

* Job ranking method: An indirect method that uses crew survey responses to value potential
changes in monetary and non-monetary benefits for crew members. This is the only method
that explicitly estimates changes in net value for crew members.

Table IX-2 show how accounting income differs from net economic value, and compares the
three methods of estimating changes in net value for permit holders and crew members. If
commercial harvests of Kenai River sockeye were reduced, revenues, costs, job satisfaction, and
other factors could be affected in a number of ways.

The table shows that accounting income measures just changes in revenues and expenditures—
which are a major part but not all the potential changes.

For permit holders, the most obvious effect, and the easiest to measure, is the drop in revenues
from fish sales. They might be able to partially offset those revenue losses by reducing their
payments to crew members or their non-labor costs such as fuel; by working at other jobs; or
simply by enjoying increased leisure. Job satisfaction among permit holders might aiso decline.
The observed choices and contingent value methods both measure all these potential components
of change for permit holders.

For crew members, the most obvious change would be loss of income, if reduced commercial
harvests meant less work for them. Crew members might also experience reduced job satisfaction.
These losses might be partially—or even fully—offset by increased earnings from other jobs or by
increased opportunities for leisure. Only the job ranking method explicitly estimates these changes.

We estimate total changes in net economic value for commercial fishermen by adding together
the changes for permit holders and crew members.
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Table 1X-2. Comparison of Measures of Change

Group Components of change if commercial Accounting  Observed Contingent  Job ranking

affected harvest opportunity declined income behavior valuation method
method method

Permit holders Decrease in revenues from fish safes
Decrease in costs other than payments to crew
Decrease in payments to crew
Increase in permif holder income from other
work
Increase in permit holder leisure
Decrease in permit holder job satisfaction
Crew Decrease in payments to crew X
Increase in crew income from other work
Icrease in crew leisure
Decrease in crew job satisfaction

PR
P A et
P e e
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Observed Choices Method

Description of Method

The observed choices method is analogous to our travel cost analysis of changes in net economic
value of the sport fishery in Chapter V1. This method estimates changes in economic value for
Central District set and driftnet permit holders, based on a statistical analysis of historical
economic and management data from the Cook Inlet commercial fishery. Appendix B provides a
technical discussion of our methods, including detailed statistical estimation results.

We analyzed information on how the fisheries have actually been prosecuted in the past to estimate
how profits vary under different stock abundance and market conditions. We used Alaska
Department of Fish and Game (ADF&G) landings records, along with information on fishery
openings in each district each week, to estimate how net earnings of permit holders vary with run
size, salmon prices, open fishing hours, and the availability of other fishing opportunities.

Profits and fishing costs are not observed directly in fish harvest data. Instead, we observe
participation in a variety of fisheries at different times and under different conditions. Rather than
estimating profits or costs directly, we estimate cost and profit relationships indirectly, by
assuming that participation is an indicator of expected profitability.

The observed choices method builds on the assumption that permit holders participate in the Cook
Inlet salmon fisheries during weeks (and years) when the fishery is most profitable for them,
relative to other opportunities. When conditions change slightly between weeks so that a permit
holder who did not fish the week before now chooses to fish, we infer that the fishing operation
crosses the break-even point to profitability, compared with alternative activities. This inference
allows us to further infer how fishing conditions affect profitability. If past behavior is a guide to
the future, we can then predict how variations in open fishing hours under different run size and
price assumptions will affect net profits.

Because the observed choices method generates net value estimates from choices among a set of
opportunities, it measures relative rather than absolute earnings among the choices. That means
that when the method measures changes in earnings for one of the opportunity to fish for Cook
Inlet salmon, it measures just differences in operating earnings, ignoring fixed costs. In the short
run (one year) permit holders can’t avoid fixed costs simply by not fishing during certain periods.
This means that the method properly counts changes in earnings only for people who are actually
fishing that season, or who would be fishing if it were not for the regulatory changes.
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The change in relative net earnings we estimate captures much of the net value we want to
measure. As long as Cook Inlet salmon management does not affect the value of alternative
opportunities—either fishing or other activities--then the change in relative net value equals the
change in total net value. Permit holders make participation decisions based not only on net money
earnings but also on job satisfaction, so changes in permit holders’ job satisfaction are implicitly
included in the estimates of change in net value under this method. While the method includes an
estimate the change in total net benefits resulting from the change in management, it cannot easily
distinguish monetary components from non-monetary components (i.e., job satisfaction) of value.
And this method does not estimate changes in net value for crew members, since permit holders
rather than crew members generally make the decisions about when to go fishing.

Variation in Fisheries Participation by Week

Our analysis is based on historical variations in participation in the Cook Inlet drift and setnet
fisheries by week. To achieve spawning escapement goals, managers have in the past relied
almost exclusively on varying commercial openings (times during which fishing is permitted) in
various parts in the inlet. Commercial fishing operators plan their activities around regularly
scheduled openings and “emergency openings” that managers typically add during the peak
fishing weeks of the season. Regular 12-hour openings occur on Mondays and Fridays of each
week from the third week of June through August for both drift and setnet fisheries.

Although the fisheries open in June every year, many permit holders do not start fishing until the
emergency openings begin at the peak of the sockeye season. Emergency openings may occur at
any time, but usually begin early in July and continue into August. While the pattern is similar for
both fisheries, the set fisheries usually close earlier in the season than the drift fisheries.
Biologists generally open both fisheries nearly every day for several weeks after the management
target for Kenai River sockeye has been met—usually by the third week of July.

The observed choices method estimates net values by assuming that the number of permit holders
fishing actually does vary with fishing and market conditions. If the number fishing were always
the same, or varied randomly from week to week and year to year, it would not be possible to link
changes in participation with changes in factors that affect profitability.

Landings data for the Cook Inlet set and drift fisheries show that participation does in fact vary
across the season and across years. Figure IX-2 shows the number of setnet permit holders
recording landings by week and year from 1976 through 1993, the latest year for which complete
data are available.

The figure shows clearly that participation varies greatly over the season, with the pattern varying
somewhat from year to year. Very few operators began fishing before the third week in June —
when regular openings now usually begin—even when the season was open during that period.
Hardly anyone ever fishes after week 36 (around September 1). Participation increases strongly
every year as the run builds and then falls rapidly as returns tail off, but the pattern differs
somewhat each year. Participation figures for the drift fishery show a similar pattern, except that
the drift fisheries were closed due to oil spills in 1987 and 1989.

If managers did increase the Kenai River sockeye management target, that change could change
the pattern of participation. Permit holders would be able to decide when it was best for them o
plan to go fishing and when to do other things.
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Figure IX-2. Number of People Fishing Cook Inlet Setnet Salmon
{(S04H Permits) by Year and Week
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Managers would most likely allow more fish into the river by varying the emergency openings
during the middle of July. Exact timing of the changes, of course, would vary depending on the
timing of the runs each year. These weeks correspond to weeks 29 and 30 of the calendar year.
Our analysis of changes in commercial fishing net values therefore focuses on estimating effects
of regulatory changes on fishing hours during weeks 29 and 30.

An anticipated change in hours of commercial openings during a given fishing week may cause
some permit holders to decide to change fishing operations for the entire week. For example, if
emergency openings are unlikely to occur during the second week of July, some permit holders
may skip that week of fishing entirely (i.e., forego the regular openings as well). Others may
choose not to begin fishing for the year until the third week in July, or to skip the year entirely if
the price is low or the expected run size is small. Estimation of changes in net values from
allocation changes requires estimating how changes in fishing hours will affect these decisions.

Figure IX-2 suggests a seasonal variation in participation that is relatively similar from year to
year over a long period of time. To explore whether this long-term pattern is associated with
changes in profitability of fishing, we estimated a statistical relationship economists call a supply
response. This relationship assumes that the amount of fishing effort supplied by each gear group
each week depends on the average harvest per week, the average ex-vessel price, and the earnings
from alternative work. Both the price and the harvest rate—a simple measure of catch per unit of
effort—should increase profits and draw more people into the fishery.
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Higher earnings in alternative work would be likely to decrease fishing. To estimate fishermen’s
potential earnings in past years from alternative work, we used the Alaska average construction
wage to represent an index of alternative earnings. While prices and harvest rates vary each week,
we considered only year-to-year changes in real wages. We adjusted prices and wages for
inflation to 1993 dollars using the Anchorage Consumer Price Index.

We estimated the following statistical relationship for the number of setnet permits not fished in
any given week, using historical data for 1976 through 1993:

(IX-1) log(number of permits-number fished) =
6.22 - 0.18*log(price) - 0.20*log(pounds) + 0.42*log(wage)

[Number of observations = 305; R-squared = .74; t-statistics are -3.2 for log(price), - 12.2 for log{pounds) and 2.0 for
log(wage). See Appendix B, Table B-1 for full details of equation.]

where “log” refers to the natural logarithm. The equation says that historically a 10 percent
increase in salmon prices decreased the number of permit holders nof fishing in a given week by
1.8 percent. Our choice to explain variation in people nof fishing rather than fishing simply
reflects the choice of a functional form for the supply response that provides a better fit to the
data. A 10 percent increase in catch rates reduced the number of idle permit holders 2.0 percent. If
higher prices and harvest rates decrease the number of unfished permits, then they increase the
number of people fishing, as we expected.

We estimated a similar statistical relationship for drift permit holders:

(IX-2) log(number of permits-number fished)=
-2.16 - 1.32*log(price) - 0.71*log(pounds)+3.64*log{wage)

[Number of observations = 210; R-squared = .77; t-statistics are ~5.5 for log{price), - 11.3 for log(pounds) and 3.5 for
log(wage). See Appendix B, Table B-2 for full details of equation.]

The results shown in equations (IX- 1) and (IX-2) suggest that the effects of price and harvest rate
have a much larger effect on the number of idle drift permit holders than setnet operations.
Economists call this a more elastic supply response. It means that the costs incurred by drift
fishermen to fish an additional week of the season are likely to be larger—and incremental profits
smaller—than those of setnet operations.’

These simple supply response equations suggest that participation in the Cook Inlet drift and
setnet salmon permit holders respond consistently over a long period of time (17 years) to profit
incentives in a way that makes economic sense. However, we are only able to estimate a crude
supply relationship, with the aggregate data, that could only provide an imprecise measure of
changes in costs and profits. The observed choices method looks more closely at details of fishing
activities. Although practical limitations of the method—-basically, that it uses a large amount of
data—limit us to analyzing the fisheries over a four-year period, the intensive look at the fisheries
over several years with widely varying run size and price can provide a much better estimate of
the change in net value.

5As explained in Appendix B, equations (1X-1) and (I1X-2) were estimated assuming that harvest rates are not affected by the number of
people participating. This might not be true, imparting a potential bias in the coefficients estimated for the equations. The extent of this
bias is unknown, and we did not try to analyze it or correct for it, since we use these equations only to iflustrate that a positive supply
IE5Panse exists.
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Weekly Choice Model for Drift Fishermen

Our weekly choice models identify profitable fishing opportunities by examining individual
choices from among a set of discrete alternatives over a weekly time horizon. In estimating profit
and cost functions for the fishing business from observed choices of permit holders, we presume
that fishing operators consider crew payments, including crew shares of gross revenues, as costs
when they decide when and where they will fish. If changes in harvest levels reduce crew shares
below the crew members’ opportunity costs, captains will have to raise the crew share
percentages to retain their crews. This change would reduce profits for permit owners by still
more, but leave incomes of crew members unaffected.

Cook Inlet drift and set fisheries involve completely different operations with different fishing
choices. Drift fishermen use relatively small, fast boats to pursue schooling salmon as they
migrate toward the mouths of spawning streams. This mobility gives them a wide set of choices
for where to look for fish at any given time. We model the drift fisheries, therefore, in a two-stage
choice structure summarized in Figure IX-3. Drift captains choose whether or not to participate in
the fishery during a given week, assuming that if they do fish, they will do the bulk of their
fishing in the most profitable area available, We first, therefore, discuss the selection of the
fishing area if that the drift permit holder chooses to participate that week.

Figure IX-3. Choice Structure for Drift Permit Holders

Fish this week?

No Yes

Fish area 1 Fish area 2 Fish area N

We assume that the permit holder selects the fishing area that he or she expects will yield the
largest expected profit. Because a number of factors cannot be forecast perfectly in advance—
such as the weather, location of fish, other demands on their time, etc.—we can only say that the
probability of selection of a given fishing area is higher if the expected profit is higher. That is, if
Py 1s the probability that the individual will choose area i in period 7, then we assume p;, depends
on profits, 7z;, then the equation we estimate assumes that the natural logarithm of the relative
probability of selecting two areas i and j is proportional to the ratio of the profits:

(1X-3) log e = it
pj; 7rj-'
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where
Ty = Gross Revenue,, - Operating Cost,,

and log represents the natural logarithm. If the equation corresponding to the probability of
selecting area 7 out of N area choices, given that the permit holder goes fishing that week, is

(¢80
(IX-4) p, = —&—
2 e L}y

i=t

We do not have weekly data on components of operating costs such as fuel, food, gear replacement,
or labor. Instead, we assume that operating costs from fishing in an area depend on pounds landed,
distance from residence and home port to the area, and the relative time available to fish in each
area. Some fishing areas are open longer or more often than others during specific weeks of the
season. Fishing time might either raise or lower operating costs. On the one hand, more fishing time
needed to catch a given amount of fish might increase costs such as fuel, food, and labor. On the
other hand, longer fishing hours per week, for any given expected total catch, provides more
flexibility to schedule fishing around tide changes, weather, and other time commitments,

We estimate the equation (IX-4) for Cook Inlet drift permit holders using weekly landings data
for weeks 26 through 36 for the years 1990 through 1993. The selected fishing area is defined as
the statistical area in which the permit holder landed more than 50 percent of total salmon
pounds during a given week (we combined adjacent statistical areas 24510 and 24570 because
relatively few boats fished primarily in these areas). This gives us a total of six area choices in
which Cook Inlet drift fishermen regularly harvest salmon. Gross revenue and pounds landed are
derived from state landings records, and weekly fishing hours by area are derived from the
annual management reports.

To estimate the choice equation, we first need to predict what catch and gross value would be in
the areas that were available for fishing but which the individual permit holder did not select that
week. We estimated separate regression equations for pounds and value landed for each of the six
areas as a function of hours of fishing openings in each area each week, explicitly distinguishing
corridor from non-corridor open hours for eastside areas. Other variables added to these equations
were vessel length and horsepower and separate constant terms for each week and year.

We estimated the multinomial logit model to predict to drift permit holders’ choice of fishing
area. The choice of fishing area is a function of estimated relative profitability (equation 1X-4),
which depends on the regression predictions of what the harvest quantity and value would be in
each open fishing area. Permit holders’ choices of areas under varying prices and catch rates
imply the following equation for expected profits:

(IX-5) 7y = Gross Revenue - 0.85*Quantity - 0.0000014*Quantity 2
+3327*log(hours) - 25*miles

[Number of observations = 12753; t-statistics for multinomial logit estimation are 27.3 for revenues, -19.9 for
guantity, -16.4 for quantity squared, 56.9 for log(hours), and -23.7 for miles. See Appendix B, Table B-3 for full
etails of multinomial logit estimation. )

The coefficients on the implied profit equation measure how different factors affect costs. The
equation suggests that incremental costs for the drift fleet are approximately constant at 85 cents
per pound for differing harvest rates, but rise when catch rates are large, Longer openings
significantly increase profits, and costs rise with distance (miles) from Homer.



Economic Effects of Management Changes for Kenai River Late-Run Sockeye IX-11

The participation choice depends on the expected maximum profit that could be obtained from
any of the area choices. Using the specific formulation chosen for equation (IX-4), one can
construct an index from the fitted values of the equation that is equal to this expected weekly
profit (except for a constant scale factor). This index is traditionally called the “inclusive value”
by economists, because it includes the contribution to net value of all the available choices. It is
given by the formula

N
(IX-6) Incl, =1lo g(z e‘m”]

i=]

where T, represents the predicted profits in each area and week from equation (IX-4). Since the
constant scale factor does not vary, a change in calculated inclusive value from a change in
fishing conditions represents an estimate of the change in net value for a week of fishing. The
inclusive value is based only on weekly relative profits, so it does not include items that might
vary across permit holders or over time but not across fishing areas.

The participation equation we estimate is:
e
IX- =
I S o
where v, =-7.54 +0.57* Inclusive +0.008 * hours +0.099 * length —0.00027 * hp
and P, is the probability of participating in week z.

[Number of observations = 29347, t-statistics for logit estimation are 33.8 for inclusive value, 11.6 for hours, 51.4 for length, and
-3.1 for horsepower. Sce Appendix B, Table B-4 for full details of logit estimation.]

Hours represents the maximum fishing time available that week. Length and horsepower refer

to length and horsepower of the vessel usually used by the permit holder for drift salmon fishing.
We derived values for these variables from state landings and vessel license records.® Permit
holders with larger vessels were more likely to go fishing for any expected maximum operating
profit, possibly indicating the ability to fish profitably in less desirable weather conditions.
Higher horsepower for the vessel diminished participation, possibly indicating higher overall
operating costs.

Weekly Choice Model for Setnet Fishermen

Setnet operators face different choices from drift boat captains because they are restricted to a
single fishing location. Instead of modeling fishing choices as a choice of areas, we focus on a
subset of approximately ten percent of setnet permit holders who engaged in other fishing
activities during the Cook Inlet salmon season as well as setnet fishing. It is not possible to
determine from the data how many operations these permit holders represent. However, an
analysis of landings for these permit holders when they were fishing their setnet permits shows
that their catch rates and season length are representative of those of the typical permit holder for
the fishery. Consequently, we feel that it is appropriate to use estimates of changes in profits per
permit holder for this group to estimate changes in profits for the typical setnet permit holder,

For the setnet permit holders who have alternative fishing opportunities, we group their choices
into five options. These include fishing the setnet permit, participating in other fisheries, and not
fishing that week. Alternative fisheries modeled include halibut, other salmon fisheries, and all
other fisheries. Figure IX-4 summarizes the choice structure for setnet fishermen.

6 Another variable that might explain the participation choice would be the income available in alternative work. We included the
construction wage to represent an index of alternative income in the simple supply equations (IX-1) and

(IX-2) estimated above, We explored adding the construction wage to equation (1X-7), but over the four year period

of data used for the observed choice models, this variable did not vary enough to test whether it might explain participation choices.
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Figure IX-4. Choice Structure for Setnet Permit Holders

Fish this week?

. . Fish Cook Inlet Fish other
Fish for Halibut Setnet Permit salmon permit
Fish other fishery Not fish

We assume as before that the choice of activity depends on the expected net earnings from the
activity. We use the same equation as before, except that the subscript i in equation (IX-4) now
corresponds to the alternative activity instead of to the alternative area. The nof fishing alternative
represents all productive non-fishing uses of people’s time. While other salmon, and other
fisheries are available for fishing in every week—at least one setnet permit holder made landings
in these fisheries every week in every year—the halibut fisheries are assumed to be available only
in weeks when Alaska halibut landings took place. Setnet fisheries are also assumed to be
unavailable during weeks when the Central District setnet fishery was closed.

We assume profit functions for each alternative fishery that are similar to the ones estimated for
the drift fishery, based on the same data sources. However, we do not include the hours variable
because no comparable data are available on fishing hours for any of the alternative fisheries to
setnet salmon fishing. We again estimate equations to predict the catch and gross revenue from
each fishing alternative from landings data for setnetters during weeks 26 through 36 from 1990
through 1993. For setnet landings, these equations model weekly catch and value as a function of
open fishing hours north and south of the Blanchard Line, constant terms for each week and year,
and the average weekly harvest for the individual computed over the weeks that the permit holder
actually recorded landings. For other fisheries, we predict catch and value as a function of the
length, gross and net tons, and horsepower of the boat that the permit holder usually used for this
fishery, as well as separate constant terms for the weeks and years.

The implied setnet profit equation is approximately linear, with an incremental cost of 8 cents per
pound’, compared with 85 cents per pound for the driftnet fishery. This is consistent with the
results of our supply response equations (IX-1 and IX-2) which suggested a much more elastic
supply response for the driftnet fishery. The higher estimated incremental cost for driftnet permit
holders does not necessarily mean that profits for drift permit holders as a whole are smaller,
because these figures do not take fixed costs into account. However, they suggest strongly that
most of the effects of a potential reduction in harvests for setnet operations would be to reduce
profits, while harvest reductions for the drift fleet would mainly reduce participation.

7 These incremental costs per pound are guite different from the average variable costs per pound reported in Table IX-6 for two
reasons. The landings model uses a different definition of costs, and the costs implied by the model are incremental rather than average
variabie,
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Projected Changes in Fishing Hours and Harvests

The starting point for estimating the change in net economic value is estimating how fishing
opportunities change for drift and setnet harvesters. In Chapter IV, we discussed the assumptions
ADF&G provided about how openings would change for each scenario and the resulting changes
in commercial harvests. The observed choices method requires more detailed assumptions about
changes in the timing and location of openings. Therefore, we developed assumptions about the
reduction in hours of regular and emergency openings, by statistical area, needed to increase the
sockeye return to the Kenai River by the target amount for each scenario.

We assumed that the changes in fishing openings would all occur during the third and fourth
weeks of July. We started with a hypothetical reduction in fishing hours (all in the corridor north
of the Blanchard Line for the medium run scenarios). Then we adjusted the changes in fishing
hours by simulating participation and harvests using the choice models until the projected fishing
effort and harvests yielded the assumed management target (200,000 more Kenai River sockeye,
for example, in scenario A). The actual procedure for simulating the choice model for the fishery
1s quite complex, and is illustrated in Figure IX-5.

Figure IX-5. Procedure for Simulating Observed Choices Model for Evaluating Effects of
Management Changes

Change in fishing hours
by area that week

times

Estimated harvest rates
per permit holder fishing

equals

Estimated changes in
harvest and revenues|
that week if fished

times

Estimated
participation rates

equals

Change in number of
participants, total harves
permit holder net valud

—"

Change in fishing hours adjusted until the total harvest equals the assumed scenario change in satmon harvest for that gear group,
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The top half of Table IX-3 shows the assumptions about the change in hours fished under each
scenario and the resulting change in total harvest derived from this simulation procedure. We
estimated the landings model using data from the 1990-93 fishing seasons. The model’s
predictions generally confirm that ADF&G assumptions for each scenario (shown in Table IV-3)
are reasonable. However, the landings model projects that the loss of a regular opening would
cause a larger reduction in driftnet catch than ADF&G assumes when prices are in the medium
and high range, but a smaller reduction when prices are low. Our model projects that when
sockeye prices and returns are both low, fewer drift boats will be fishing, and it will be easier to
manage the harvest,

The model projects that longer setnet closures than driftnet closures would be needed to achieve
management targets, but in practice set openings typically last longer than drift openings. Under
the low run scenario (A3), the reduction in fishing time is greater for the drift fleet but less for
setnetters than under the medium run scenario (A). Under the low run/low price scenario (A5),
the reduction in fishing hours is greater than for the low run scenario because the model projects
fishing effort would be lower. The low run scenario requires that the commercial fleet forego one
regular opening districtwide as well as one or two emergency openings in the corridor to allow
200,000 more sockeye into the Kenai River. The loss of a regular opening would have a much
greater impact on the fleet, because it would affect the entire Central District, not just the corridor
north of mid-Kalifonsky Beach.

Measuring the Change in Net Value for Permit Holders

Our landings model predicts that the fleet would respond to the changes in openings in several
ways. The exact formulation for the drift fleet differs from that for the setnet operations.

For a drift operator, changing time open for fishing in an area first changes the predicted catch
that week, if the operator chooses to fish there. The change in potential expected catch and
revenues affects the best area in which to fish, if the operator were to go fishing that week.
Finally, the change in expected profit from fishing opportunities—measured as the change in
inclusive value calculated in equation (IX-6) from the choice equation—affects the decision
whether to fish at all that week, represented in the drift participation equation (IX-7).

The inclusive value—defined according to the formula in equation (IX-6)—corresponds to the
expected maximum profit available to the drift permit holder from the choice sets available that
week, Commercial permit holders have other uses of their time besides fishing. Some of these
alternate activities may earn money. The participation equation for drift permit holders measures
the relative value of fishing compared to other uses of time. The formula for estimating the effect
on net value for a permit holder for a week of a change in fishing hours, landings, and gross
value, as follows:

log(l +e™ ) - log(l +e™ )
oy

(IX-8) Change indrift value =

where v,, is the exponent in the participation equation given by equation (IX-7) evaluated for
scenarlo k, ¢ is the coefficient on revenue in equation (IX-4)—estimated as 0.000514 in Table B-

3—and yis the coefficient on inclusive value in the participation equation (0.57). The total
change in net value for the fishery as a whole is simply the change in net value calculated above
times the number of permit holders.

For setnet operators, the landings model predicts a simpler response to changes in openings, since
setnetters do not have the opportunity to change their fishing area during the season. Changing



Table 1X-3. Observed Choices Method Estimates of Changes in Net Value

Scenario Name and Code*

+200K at | +100K at |-100K at | +200K at sonar Lowrun,| Low run,
sonar | sonar | sonar |Lowprice| High | Lowrun [ High |low price| high price
price run
A D E Al A2 A3 A4 A5 {(none})
Ex-vessel price ($/Ib) §1.43 $1.43 $1.43 $1.00 $1.75 $143  $143 31700 $1.75
Number of permits
Drift net 583 583 583 583 583 5830 583 583 583
Setnet 745 745 745 745 745 7450 745 745 745
Change in average hours fished
Drift net -16 8 7 -16 -16 24 0 28 24
Setnet 32 -16 17 -32 -3 25 0 28 24
Change in pounds harvested
Drift net -430,865] -223,239|  226,194]  -430,865|  -430,865| -3.043,029 o -1,746,159]  -3,531,862
Setnet 1,072,440 514,737) 512,277] -1072,144| -1,072,144] 708,447 0| -724,298 709,817
Total -1,503.009] 737,976 738.471] -1,503,009] -1503.009{ 3,751,476 0 -2470457] 4,241,679
Estimated change in net value per permit
Drift net -$451 -$212 $182 -$91 $576] 52,648 $0 -§758 -$4,648
Setnet -$1,409 -$656 $623 -$791 -$1,870]  -$1,106 $0 -$752 -$1,384
Estimated fotal change in net value
Drift net -$262,981] -$123.655| $105983|  -$53,138] -$335,701] -$1,543,740 SO -$442,136|  -$2,709,871
Setnet 1,049,823 -488,990{ 464,307| -$588,964| -$1,393,018]  -823,795 of -560042|  -1,030,871
Total -1312.804] 612,645  570200]  -e42102| -1,728719] -2.367.533 0] -1,002,178|  -3,740.742
Alaska resident share
Drift net 729% 9% 727% 72.7% 72.7% 727%| 127% 727% 72.79%
Setnet 88.8% 88.8%]  83.8% 88.8% 88.8% 88.8%| 88.8% 88.8% 88.8%
Estimated total change in net value
to Alaska residents
Drift net -$191,187|  -$89,897) $77,050|  -$38,631| -$244,055| -$1,122,299 $0] -$321,433|  -$1970,076
Setnet $932243| -$434223} $412305| -$523,000| -$1,237,000f -$731,530 $0] -$497317|  -$915,413
Total -$1,123430] -$524.120] $489,354] -$561.631| -$1.481.055| -$1,853.829 $0]  -$818,750]  -$2.885.490

* Assumptions and analysis for Scenarios B, C and A6 are the same as for Scenario A.
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time open for fishing in a setnet area changes the predicted catch and revenues for the week if the
operator decides to fish that week. The change in potential expected catch and revenues affects the
decision to fish at all that week. The change in expected setnet value is defined as the change in
setnet inclusive value derived from applying equation (IX-6) to the participation equation in each
scenario. That is, the change in value realized from moving from scenario one to scenario two is:

Change in setnet value = (Incl, - Incl,) o

where ¢ is the coefficient on revenue in the setnet choice equation. The change in net value may
be less than the change in setnet profits, because some setnetters have other income earning
opportunities. These opportunities are reflected in the inclusive value, which includes a
contribution of income from other fisheries and non-fishing activities, as estimated in the
participation equation, when those opportunities exist.

Results: Observed Choices Method

The bottom half of Table IX-3 shows our estimates of change in net economic value for each
scenario under the observed choices method. The estimated change in net value for the typical
permit owner is calculated from the inclusive value, as described in the preceding section. The
estimated total change in net value is calculated by multiplying the total number of permits
(shown at the top of the table) by the estimated change in unit net value. The estimated change in
net value to Alaska residents is calculated by multiplying the total change in net value by the
resident shares shown in Table IX-3.

Under Scenario A (200,000 additional sockeye in the Kenai River) the observed choices method
projects that allowing 200,000 more sockeye into the Kenai River would result in a net loss to
driftnet operations (resident and non-resident) of about $260,000, or $0.61 per pound. It projects a
net loss to setnet operations of around $ 1 million, or $0.98 per pound.® Looking just at losses to
residents, resident driftnet operations would see a net loss of about $190,000, and resident setnet
operations a net loss about $930,000-—for a combined net loss of about $1.1 million.

In the low run scenarios (A3 and A5), the losses in net value with a re-allocation of 200,000
sockeye to the Kenai River are somewhat lower for setnetters than in the medium run case for
comparable price assumptions. This is because our projection of the reduction in open fishing
hours and harvests is lower.

However, the losses for the drift fleet are much larger in the low run scenarios. These losses occur
because ADF&G managers assume that in a low run year they would have to eliminate one
regular, districtwide opening to meet the Kenai River management target while protecting other
salmon stocks. The loss of a regular 12-hour opening would be very costly for the drift fleet,
especially if salmon prices were better than average. We estimate that increasing the sockeye
escapement to the Kenai River by 200,000 would cost the drift fleet $1.9 million when the
sockeye price is $1.43 per pound. If sockeye prices reached $1.75/1b in a low run year (shown in
the right hand column of Table IX-3), we project that the change in net value to driftnet operators
would approach $3 million dollars.

In medium run years, low sockeye prices (Scenario A1) would reduce the losses experienced by
the drift fleet to about one third of the net loss under the medium price scenario (Scenario A). For
the setnet fishermen, however, the net losses would be only about 40 percent lower. That

8 We estimate that a sockeye price of $1.43 per pound would be associated with an average salmon price (including all species) of
about $1.28 per pound. These figures imply an incremental total cost of 67 cents per pound for drift permit holders and 30 cents per
pound for set permit holders, taking into account all the other options they have for the use of their time.
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difference in losses is due to the higher incremental costs of drift fishermen, providing them with
much lower net earnings in low price years.

In the high price scenario with medium sockeye returns (Scenario A2), the effects of reduced
harvests would be about one-third larger for both gear groups.

Contingent Valuation Method

Description of Method

The contingent valuation method is based on permit holders’ responses to ISER surveys about
whether they would be willing to pay for increased openings or willing to pay to avoid specific
fishery closures. This method is analogous to our contingent valuation analysis of changes in net
economic value of the sport fishery in Chapter VL.

While the contingent valuation method relies on entirely different data and assumptions from the
observed choices method, the estimates of the two method represent similar concepts, or
definitions of value. As in the observed choices method, permit holders are unlikely to include
changes in crew members’ net earnings in their valuation of management changes. While not
explicitly asked to value non-monetary aspects of their work in the valuation questions,
respondents typically include these values implicitly. Contingent value estimates therefore
implicitly include changes in job satisfaction for permit holders but not for crew members.

Contingent Valuation Questions

In our survey of set and driftnet permit holders, we asked respondents three sets of contingent
value questions to understand how they subjectively value small changes in harvest levels (see
Appendix F, Permit Holder Survey, questions B7-B9).

In the first set of questions, interviewers told survey respondents that “more intensive
management” could hypothetically yield higher harvest levels. Respondents were randomly
assigned harvest level increments ranging from 100 to 400 sockeye. They were then asked
whether they would be willing to pay a specific amount if the funds were used to pay for more
intensive management that would yield them a given annual increase in catch. We used a two-
stage dichotomous-choice valuation framework to elicit willingness to pay. We first asked
respondents whether they would be willing to pay or accept a randomly chosen amount—the bid
value—for the harvest change. If respondents said yes, interviewers asked if respondents would
agree to a random higher bid. If permit holders said no, interviewers asked if respondents would
agree to a random lower bid. The random bids ranged from $100 to $1,800. For example, some
respondents were asked:

“Suppose that intensive management could result in an increase in your commercial harvest
of Cook Inlet reds by 200 in most years. Would you be willing to pay $600 annually if the funds
were used to pay for such intensive management?”

Respondents who answered “yes” to this first question were then asked:
“Would you be willing to pay more than $900 annually?”

Respondents who answered “no” to the first question were instead asked:
“Would you be willing to pay more than $400 annually?”

The second and third sets of questions asked about incremental values in slightly different ways.
In the second set of questions, we asked permit holders about willingness to pay to avoid a
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reduction in seasonal harvest of the same number of fish. Finally, in the third set of questions,

we asked respondents to value the amount they would need to be compensated for the loss of that
number of sockeye.

Results: Contingent Valuation Method

Based on our survey responses, we estimated average net willingness to pay (net value) from a bid
function using the same methods as described in Chapter V for sport anglers, Technical documen-
tation of the estimation methods are documented in Appendix A. We assumed that willingness to
pay varied with the incremental number of fish in a simple log-linear relationship. Table 1X-4

(top portion) shows the statistical results for the bid functions for WTP for drift and setnetters.

The bottom part of Table IX-4 shows the economic interpretation of our statistical results, in
terms of willingness to pay per additional fish or per additional pound. Technically, the values are
the values per fish or per pound at which 50 percent of fishermen would answer “yes” if asked if

they were willing to pay or accept this amount.

Table IX-4. Contingent Value Results

Type of contingent valuation guestion asked
Willingness to pay to

increase sockeye

Willingness to pay to

prevent harvest
declines of X fish

Willingness fo accept
harvest declines

of X fish

Dependent variable in estimated equation Nat. log. of WTP Nat. log. of WTP

Driftnet operators

Estimated coefficient for number of fish (X} 1.087 1.194 6.276
(t statistic} (8.13) (8.32) (3.88)
Estimated sigma 4229 462.5 2497
(t statistic) (12.12) (10.50) (6.34)
Estimated coefficient for change in escapement 7.623
(1 statistic) (2.53)
Setnet operators

Estimated coefficient for number of fish {X) £.591 1415 5.079
(t statistic) (6.28) (5.53} (3.19)

Estimated sigma 622.5 646.9 1581
(¢ statistic) (7.70) (7.67) {6.35)

Estimated coefficient for change in escapement 9.218

Willingn

Driftnet operators $1.09 $1.19 $6.28
Scinet operators $1.59 §142 $5.08
Witlingness to pay or accept per additional Ib.

Driftnet operators 50.18 $0.20 $1.05
Setnet operators 50.27 50.24 $0.85
Willingness to pay or accept per 100,000 increase in escapement

Driftnet operators $762.30
Setnel operators $921.80

*Willingness to pay or accept per pound Is equal to the estimated coefficient for the number of fish (X). T

echnically speaking,

the figure shows the estimated value per fish or per pound at which 50 percent of fishermen would answer “yes” if asked if

they were willing to pay or accept this amount.
ISER file: CV Results.
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Drift operators were willing to pay $1.09 per fish (about $.18 per pound) to increase their harvest
slightly. They were willing to pay $1.19 per fish to prevent harvest declines—about $.10 more per
fish to prevent harvest declines. However, driftnetters would want to be compensated $6.28 per
fish ($1.05 per pound) to agree to accept a harvest decline.

Setnet operators would be willing to pay somewhat more for a harvest increase or to prevent
declines, but would be willing to accept slightly less per fish for harvest declines.

Although interviewers did not mention allocation of harvests between sport and commercial users
in the contingent value section of the questionnaire, respondents were aware that this issue
motivated the survey. Earlier in the survey, interviewers had mentioned a randomly assigned
allocation from commercial to sport as a potential factor affecting expenditures. We checked if
this previous information might have affected survey respondents’ answers by testing whether
respondents were more likely to agree to a higher bid if the change in allocation proposed earlier
in the survey was larger. A positive effect would indicate that respondents placed a higher value
on potential losses from a larger proposed reallocation from the fleet as a whole.

The effect of the proposed reallocation turned out to be positive but not statistically significant for
the two willingness to pay questions. This finding suggests that this type of response effect is
unlikely to be present in these contingent value results. However, the effect was significantly
positive in the willingness to accept question. The estimated coefficients—shown in Table 1X-4
as 7.623 for drift and 9.218 for setnet operators—measure the increase in the willingness to
accept per thousand fish reallocated to the sport fishery. Drift operators would need to be
compensated about $1,500 (plus $6.28 per fish) in order to accept a harvest decline due to an
increase in the escapement target of 200,000 sockeye. Setnet operators would need about $1,800
(plus $5.08 per fish).

Apparently, both drift and setnet permit operators feel that their loss of value from a reallocation
to the sport fishery would be substantially greater if the reallocation from the commercial fishery
as a whole were greater, regardless of the change in their individual harvests. This does not
necessarily imply a bias in the willingness to accept numbers; respondents may really suffer
perceived losses from the idea that commercial fishermen as a whole would be hurt more.

The willingness to pay estimates are simply proportional to the harvest decline per operation. If
we ignore the component of willingness to accept that varies with the escapement target, we have
a marginal willingness to accept that is also proportional to the harvest decline. The unit of
analysis for the survey is an operation. If we assume that harvests change for each operation
under each allocation scenario in proportion to their baseline harvest, however, then we may
estimate the total portion of the change in resident net value by multiplying the values per fish in
Table IX-4 by our residency assumptions in Table IX-3 and by the total change in the commercial
sockeye harvest in the scenario assumptions. We use the assumptions for sockeye harvest declines
provided by ADF&G, shown in the top part of Table IX-4.

Table IX-5 shows the resulting contingent valuation estimates of the total change in net value for
Scenario A (200,000 additional sockeye in the river), Scenario D (100,000 additional sockeye),
and Scenario E (100,000 fewer sockeye in the river). We excluded the component of willingness
to accept that varies with the escapement 