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n a large proportion of its
If large “habitat congervation
are get up (timber harvesting
be permitted only if it were
strated not to have an adverse
on owl populations), the owl
tion is expected to increase
1ally to between 2,200 and
pairs (Thomas et al. 1990, p.

ch attention has focused on
rtted owl as a symbol of envi-
ntal concern over old-growth.
ically, the owl is an indicator
l-growth temperate ecosys-
the trees, associated plant
unities, and wildlife species
ind their optimal habitat in
orests. If the spotted owl can-

irvive, its

tion could rep-

. a lack of viability
i-growth habitat itself.
nation of an ecosystem, itself a
e resource, clearly has greater
‘or society than mere extinction
owl.

conomic Approach

iile the economic costs of spot-
71 protection (lost jobs and tim-
ave received a great deal of at-
n, less attention has been paid
economic benefits of protecting
wtted owl. This study provides
evidence on these benefits by
ating how much residents of
ington State are willing to pay
| protection. These calculations

are then statistically adjusted to pro-
vide estimates of how much people on
the West Coast and nationwide would
pay. Finally, these benefits are com-

pared to Forest Service cost estimates -

for spotted owl protection. Though
these extrapolated results should be
considered approximations, they
demonstrate that the owl provides
substantial benefits to many people,
and that the contingent valuation ap-
proach can be used to develop esti-
mates of the value of the spotted owl
and its associated habitat.

The economic principle of maxi-
mizing social well-being seeks the
combination of timber and spotted
owls that gives the greatest net gain
(benefits less costs) to the public. De-
termining the optimal allocation of
land between these uses requires de-
fining the costs and beneﬁts of tin

to.pay a bequest value for the satis-
faction of knowing that current pres-
ervation will enable future genera-
tions to enjoy these ecosystems.
Recreation, option, existence, be-
quest, and commercial values consti-
tute the total economic value of re-
sources (Randall and Stoll 1983,
Loomis et al. 1984). Studies have
shown that option, enswme. and be-
quest values can be two to nine times
greater than the recreation velue of
a nonmarketed natural resource
(Walsh et al. 1984, Loomis 1987a).

Timber Forgone

In the short run, the costs of for-
gone timber production are the net
value of the timber and related em-

-ployment losses: ‘The calculation of

lost jobs must be done carefully:
many positions in the timber indus-
try are being lost to factory automa-
tion, overseas log shipments, and the
already reduced supplies of old-
growth in the Pacific Northwest, in-
dependent of wilderness or owl pro-
tection (Helfand and Emerson 1983).
Only additional jobs that are lost due
to spotted owl pratection should be
included.

Once employment shifts have
been made, the economic cost to soci-
ety of spotted owl protectiongd,the
forgone revenue net of costs -
vestlng the timber. The st

ues (such as option
value), no direct market irtd
exists to calculate its dollar amount.
The primary technique used by econ-
omists, the contingent valuation
method (CVM), involves developing
a simulated market (Davis 1963,
Loomis and Walsh 1986, Mitchell
and Carson 1989). CVM elicits re-
pondents’ willing) to pay for
varying quantities or qualities of a
good (for both direct and off-site ben-
efits). Using a questionnaire format,
a CVM study describes the good to be
valued and then asks how much an
individual would pay for alternative
levels of the good. CVM has been rec-
ommended by the U.S. Water Re-
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sources Council for benefit-cost anal-
yses, and by the U.S. Department of
the Interior for valuing resource
damage

Data Sources
In February 1987, surveys were
iled to Washi residents ran-

domly selected from lists maintained
by Pacific Northwest Bell. The sur-
vey described the spotted owl, its
habitat, its status as a sensitive
species, and the fact that its habitat
can also be used for commercial

urposes.

Of the 1,200 surveys sent out,
about 10% were undeliverable. Of
the 253 surveys returned (a 23% re-
sponse rate), 249 were suitable for
calculating summary statistics. In
the analysis below, an additional 30
observations were eliminated be-
cause of missing data on variables
used in the regression, and 3 surveys
were discarded because the stated
annual valuation of the spotted owl
was greater than 10% of per capita
income. Readers of this analysis
should take into account that both
the original sample and the response
rate were relatively small.

A comparison of the sociceco-
nomic characteristics of the survey
respondents with these of all Wash-
ington State residents shows some
response bias. The mean educational
level of the survey respondents was
15.25 years, almost a four-year col-
lege degree. Only 19% of Washington
residents over 25 years of age in
1980 had completed a college degree
(U.S. Bureau of the Census 1988).

With the mean income level on
survey returns at $35,143, and a
mean surveyed family size of 2.82,
per capita income of survey respon-
dents was $12,662. Per capita in-
come for Washington residents as a
whole was $15,699 (U.S. Bureau of
the Census 1989) with an average
househald size of 2.54 (U.S. Bureau
of the Census 1988). Thus, the in-
come in our sample group is less
than the state average. We then sta-
tistically adjusted the sample’s re-
ported “willingness to pay” to overall
state characteristics using the re-
gression analysis described below.

Willingness to Pay
One survey question was “Please
check off in the box below the largest

$34.84 1,801 $ 627
$36.91 1,085 $ 400
$20.88 10,722 $ 2239
: o . _-$.32%86
: $1521 75871 . $1,154.0°
i $1,481.0

amount t.hat you would be willing to
pay per year to be 100% sure that the
northern spotted owl will exist in the
future.” Recipients were told that
they would not actually be asked to
pay this amount. Given check-off
values ranging from $0 to $500, the
average willingness to pay was
$49.72 per year (table I). Interest-
ingly, when this same question was
asked under the scenario that funds
would come from other federal pro-
grams, respondents’ willingness to
pay increased.

This approach provided a direct
measure of a sample household’s
willingness to pay (WTP). To adjust
sample WTP to general Washington
household WTP, a regression equa-
tion relating household WTP to so-
cioeconomic characteristics of the
households was estimated. If factors
like education and income are re-
lated to WTP, and if the sample level
is different from the population
level, an “adjusted WTP” can be cal-
culated by substituting state aver-
age values for socioeconomic statis-
tics. The resulting predicted WTP
should match general state house-
hold characteristics (Schulze et al.
1983, Loomis 1987b). The adjusted
willingness to pay for each Washing-
ton household to be 100% certain of
spotted owl survival was calculated
to be $34.84 per year. Total Wash-
ington willingness to pay was esti-
mated to be $62.7 million per year.

One factor that makes these num-
bers conservative is the failure to in-
clude a check question, asked in
most CVM surveys, to screen out
zero WTPs that reflect a protest to
the simulated market rather than
the respondent’s true WTP. Some
people who strongly value environ-
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mental preservation balk at having
to pay, believing preservation of the
natural environment is their right.
Since no check questions were asked,
all 51 zero bids were included. This
conservative approach may help to
balance any overestimate resulting
from the statement that individuals
were not required to pay the amount
that they indicated.

Nationwide Extrapolations

Due to the public goods nature of
preservation, protecting spotted
owls on federal lands in Washington
and Oregon would provide benefits
to people throughout the nation.
The following extrapolations are
meant to be illustrative rather
conclusive.

Studies have shown that willing-
ness to pay decreases with distance
from the affected area. To adjust
WTP for distance, we used an esti-*
mate developed from Stoll and
Johnson (1984) that WTP decreases
about 10% for every 1,000 miles in
distance.

This distance-decay factor was
applied to the Washington WTP
equation to predict what West Coast
households would pay. Because Ore-
gon's population is in the spotted owl
habitat area, the distance-decay fac-
tor is zero and Oregon's socioeco-
nomic characteristics are used di-
rectly in the Washington equation.
We assumed that California resi-
dents on average visit Oregon or
Washington national forests or
parks once per year, and that Los
Angeles is the population-weighted:
center of California. Because Los An-
geles is about 1,000 miles from Port-
land, the predicted WTP of Califor-
nia households from the regressions
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Table 2. Annual opportunity costs of spotted owl protection {in miilions of dollars).

£mploy Employ Short-run Short-run Long-run

costs, 1995 costs, 2000 timber cosls total costs total costs
Washington and Oregon $210.2 $438.3 $4523-$7782 $662.5-$1,216.5 $452.3-8707.8
Calitornia $ 239 $ 585 $ 44.8-$ 603 $ 68.7-8 1188 $ 44.8-$ 54.6
Tom $234.1 $496.8 $497.0-$838.4 $731.1-$1,335.2 $497.0-8762.4

Table 3. Benefit-cost comparison of spotted owl protection, by region (in .
millions of dollars, using high-cost estimates trom table 2).

Benefits Costs Net benafits
Washington and Oregon
wn $ 1027 $1,2165 -$1,113.8
Long run $ 1027 $ 4523 -$ 3496
California
Short run $ 2239 $ 188 +$ 1051
Long run $ 2239 $ 448 +$ 1791
Total U.S
Short run $1.481.0 $1,335.2 +$ 1458
Long run $1.481.0

equation was reduced by 10%.

The same process was used to ob-
tan an estimate of WTP for the rest
of U.S. households (table 1). In this
case, we conservatively assumed
that the population-weighted center
of the rest of the country is New York
City, 2,900 miles from Portland, and

$ 4970 +$ 9840

discussed, the long-run costs include
only the value of the timber given up.
In the short run, additional costs
may be incurred as workers are dis-
placed from their current jobs. Over
time, as workers find other positions,
these costs will shrink.

With current employment as the

that no non-West Coast residents
visit a Washington or Oregon na-
tional park or forest. Using the U.S.
average for the other variables in the
WTP equation and adjusting the
value down by 29% gives the dis-
tance-adjusted WTP.

Within Washington and Oregon,
a 100% guarantee of the owl’s sur-
vival is worth $103 million; with Cal-
ifornia included, that figure in-
creases to $327 million. The rest of
the United States is estimated to
contribute the bulk of the willing-
ness to pay for the owl, $1.15 billion,
for a total U.S. value of almost $1.5
billion.

It is difficult to determine
whether these values represent will-
ingness to pay for the spotted owl
alone or for old-growth in general.
There are biological reasons to link
the two, since the extinction of one
may well mean serious damage or
extinction to the other.

Cost of Owl Protection

The costs of spotted owl protection
can be usefully separated into short-
run and long-run costs ftable 21 As

baseline, an estimated 13,272 timber
jobs will be lost by 1995 and 28,165
by 2000 (USDA-USDI). These fig-
ures probably overestimate the ef-
fects of spotted owl policy since they
do not take into account the ongoing
reduction in jobs in the forest indus-
try. The average yearly pay, $17,640,
was determined from U.S. Depart-
ment of Labor (1990, p. 99) estimates
of hourly rates in lumber and wood
products manufacturing. Using this
number, total job loss costs in all
three West Coast states for 1995
would be $234.1 million and for 2000
would be $496.8 million.

Short-run costs are calculated by
estimating the revenue per board
foot for timber in 1995 (USDA-USDI,
p- 42, 50-51) and multiplying that
value by the reduction in the number
of board feet harvested in those
years. This study uses two separate
assumptions: that timber prices are
constant over time, and that timber
prices are increasing over time. The
calculations thus give a range of val-
ues for both short-run and long-run
costs: a constant-price assumption
(the lower figure) and a rising-price

assumption (the higher figure)

Long-run costs are based on esti-
mates of forgone timber revenue
(USDA-USDI, p. 50-511. The range
of values is found by calculating the
implied value per board foot in 2000
and multiplying that value by the
amount by which timber harvesting
is reduced {(USDA-USDI, p. 42)
Ranges differ from short-run costs
because of lower revenue values for
the rising-price assumption.

Unfortunately, this study only
looks at the effects on public lands.
To the extent that timber prices in-
crease, higher profits from private
lands will reduce this net cost to so-
ciety. Since no information is avail-
able on the effects of spotted owl pro-
tection on private timber profits, the
values given here overestimate the
costs of forgone harvests.

As seen in table 3, total costs of
spotted owl protection range from
about $500 million per year to about
$1.3 billion per year. Mead et al.
(1990) found a total cost in the first
year of spotted ow! protection of $932
million, including lost timber, jobs,
and mill closures; over 50 years they
estimated the costs at $25.7 billion,
which represents an annualized
value of $1.2 billion at their 4% dis-
count rate. Though the Mead study
included more costs than does this
study, its results are of the same or-
der of magnitude as those presented
here.

Table 3 breaks down benefits and
costs of owl protection by region us-
ing high-cost estimates. The primary
spotted owl region, Washington and
Oregon, demonstrates negative net
benefits, even using the smallest es-
timate for long-run costs of owl pro-
tection. On the other hand. the esti-
mated benefits in the rest of the U.S.
are greater than the costs. using ei-
ther short-run estimate. If the high
estimate of short-run total costs is
used, the small difference between
benefits and costs—onlyv 10% —and
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the uncertainty in the benefits esti-
mation suggest that benefits may be
exceeded by costs. Ia contrast, if the
high estimate of long-run costs is
used, benefits are about double costs,
suggesting that benefits may out-
weigh costs even given the uncer-
tainty involved.

A Possible Solution

A natural concern is the reliabil-
ity of the extrapolations from the
Washington results to the rest of the
country. In Washington and Oregon,
the net costs of owl protection range
from $350 million to $1.1 billion. One
way to consider the problem is to de-
termine the per-household WTP val-
ues in the rest of the nation neces-
sary to cover these net costs. For the
87 million households outside Wash-
ington and Oregon, each household
would have to be willing to pay be-
tween $4.04 (low estimate) and
$12.86 (high estimate) per year; the
WTP estimate of $15.21 per house-
hold ds these threshold val

This approach to the spotted owl
conflict highlights a possible solu-
tion. Since spotted owl preservation
appears to provide a social gain, and
since the cost of preservation falls
disproportionately on a few individu-
als, perhaps the gainers should com-
pensate the losers. Even if the most
costly estimate, $1.3 billion, is paid,
gainers would still receive $146 mil-
lion in benefits from owl preserva-
tien. The multipie-use mandate for
national forests, however, does not
give clear rights to compensation to
any particular beneficiary of forest
uses. Nonetheless, comp tion
may provide a resolution to the cur-
rent debate. Probably the most effi-
cient mechanism for such compensa-
tion is to tax the general population
and use that revenue to pay affected
workers.

Conclusions

While much has been written on
the costs of protecting the spotted
owl, the economic benefits have re-
ceived much less attention. A contin-
gent valuation survey has shown
that people are willing to pay for pro-
tection of the spotted owl and the as-
sociated ient forest ecosy .In
fact, results suggest that people na-
tionwide are willing to pay enough
for owl protection to compensate

How much are pe
growth temperate
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those who might suffer from that
preservation.

The benefit numbers given here
are estimated amounts, not defini-

tive amounts. This.survey suffers.

from a low response rate and a lim-
ited geographical basis. A more ex-
tensive survey would provide better
information. With better data, more
histicated statistical techni
could provide a more accurate bene-
fits estimation. In developing the re-
sults given here, attempts have been
made not to exaggerate owl benefits.
It is hoped that this effort will en-
courage other researchers to develop
more reliable estimates of the eco-
nomic benefits of protecting the

spotted owl. @
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Public Regulation of

Private Forestry

Proactive policy responses

By Frederick W. Cubbage

ost foresters are noted for opposing regulation in
general and state forest practice acts in particular.
Yet the amount of oversight is increasing. Depend-
ing on the state and locality, land management may be affected by
Best Management Practice guidelines, county logging rules, state
highway department restrictions, smoke management regula-
tions, state forest practice acts, federal wetlands law, water man-
agement or soil erosion guidelines, and herbicide and pesticide re-

_strictions. The question is no longer whether forestry operations

are regulated now or will be subject to more regulation in the fu-
ture. The question is who will promulgate, administer, and ep-
force whatever regulations are enacted.

Present Efforts
Most states in the West and two in the East already have state

forest practice acts. From 1937 to 1955, 15 states passed laws con- .

trolling forest practices in some fashion. Since then, 8 states have
strengthened their old laws or passed new acts. Modern legisla-
tion often contains strict timber harvesting controls, regeneration
standards, and penalties.

Many states in the East have other regulations (Cubbage and
Siegel 1988). For example, Maryland's seed tree law governs har-
vests on pine lands. The state also requires a management plan
before logging can begin. The Florida Division of Forestry devel-
oped voluntary Best Management Practices (BMPs) for silvicul-
tural operations, and the forestry BMPs must be used during sil-
vicultural operations near streams, rivers, lakes, and wetlands. A
Virginia seed tree law requires trees be left for regeneration, and
the state has developed an extensive voluntary BMP education
program with compliance monitoring. West Virginia also devel-
oped an extensive program of BMP enforcement in the 1980s, cou-
pled with logger registration.

Frederick W. Cubbage is project leader, Economics of Forest Protection»
and Management, Southeastern Forest Experiment Station, USDA For- -
est Service, Research Triangle Park, NC. Research performed while au-
thor was professor, School of Forest Resources, University of Georgxa,
Athens.
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