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1.	INTRODUCTION
Increasing numbers of wildfires each summer has brought torard lcglsIaII\

and administrative proposals for expanding prescribed burning and mechan
ical fuel reduction programs. A policy of accelerating the amount of land to be
mechanically thinned or prescribed burned is not without opposition. Prescribed
burning can generate significant quantities of smoke that affects visibility and
aggravates health problems for people with respiratory conditions. Prior initia-
tives to increase prescribed burning in states such as Florida and Washington
have often been limited by citizen opposition due to smoke and health effects.
The prescribed burning program is also expensive and costs as much as $250 per
acre or more in some parts of the country. Thus, a policy relevant issue is whether
the benefits of fuel reduction policies exceed the costs.

This chapter presents a stated preference technique for estimating the public
benefits of reducing wildfires to residents of California, Florida, and Montana
from two alternative fuel reduction programs: prescribed burning and mechanical
fuels reduction. The two wildfire fuels reduction programs under study are quite
relevant to people living in California, Florida and Montana because of these
states' frequent wildfires'. The methodological approach demonstrated here has
broad applicability to other fire prone areas of public land as well.

Wildfire on public land reduces the quality of forest recreation for some types
of visitors and reduces the level of public goods arising from the forests such
as water quality, and habitat for some wildlife species. Most of these resources
adversely affected by wildland fire are not traded in markets, and thus, society
does not have market prices as a guide to the economic values lost.- Further,
many of the goods and services lost from forests are public goods. The defining
characteristics of public goods are that once the good is provided, no one can
be excluded from consuming them, and that one person's consumption does not

During the last several years these three states have experienced some of their worst
fire season: California in 2003, Florida and Montana in 2000.
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reduce the amount available to others. Protection from wildland fire and the asso-
ciated risks is the public good under study in this paper. Households living at the
wildiand urban interface receive benefits from fuel reduction projects that reduce
the intensity and extent of forest fires nearby where they live. These benefits
reduce unhealthy levels of wildfire smoke, risk to their property, and loss of
the aesthetics of surrounding forest landscapes. Others that enjoy forest recre-
ation also benefit from protecting forests from catastrophic wildfire (Loomis et
al. 2001).

There are several ways to estimate some of the effects of fire, such as expen-
ditures made by households to avert some of the effects of wildfire on their
private property. But this situation is different when public forests are involved,
and the effects of wildfire affect non market public goods such as air quality,
water quality, and habitat of non-game and endangered species. The public good
values affected include those with direct human use values (e.g., air quality,
water quality for drinking purposes), as well as passive use or existence values
for protection of endangered species habitat. Stated preference methods such as
the contingent valuation method (CVM) and conjoint/choice experiments are the
primary methods capable of valuing both use and passive use values. Both of
these techniques involve construction of a simulated market or simulated refer-
enda to allow people to state how much they would pay for a particular level of
one or more public goods.

In this chapter, the contingent valuation method is used to elicit how much
households would pay for fuel reduction programs that reduce the number of
acres of wildfire and number of houses lost. CVM has been applied to valuing
a reduction in wildfire in approximately 3,000 acres of old growth forests that
were habitat to threatened spotted owls (Loomis and González-Cabán 1998)
and reducing risk of wildfire to property in rural Michigan (Winter and Fried
2001). The Winter and Fried study asked household how much of an increase
in property taxes they would pay for a 50 percent reduction in probability of a
wildfire. Their results averaged $57 per year per household. Recently, Talberth
et al. (2006) conducted a CVM study that elicited willingness-to-pay (WTP) of
homeowners for private fire risk reduction actions ($240), neighborhood fire risk
reduction ($95) and public land wildfire risk reduction ($64). These annual WTP
amounts are highest to protect one's own house, then neighborhood and then the
public forests.

If forest managers simply wish to value an entire program or bundle of actions,
CVM is often the easiest way to do it. However, if managers are interested in the
individual values of different features of a fuel reduction program (e.g., smoke,
probability of escape, etc), then choice experiments provide a method to esti-
mate marginal values for each of the attributes of a fuel reduction program. In
this chapter, we demonstrate the simpler contingent valuation approach. For
more details on choice experiments and attribute based methods see Holmes and
Adamowicz (2003).
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1.1	WTP Model
In a contingent valuation survey we elicit an individual's WTP for the public
program or public good. WTP is the conceptually correct measure of benefits for
a new or expanded program. There are several ways in which WTP can be elicited
from respondents. It can be asked as an open-ended question (e.g., what is thc
most you would pay), a payment card (e.g., please circle the maximum amount
you would pay), or a closed-ended or dichotomous choice question format (e.g..
would you pay a given monetary amount—yes or no?). As suggested by the
National Oceanic Atmospheric Administration panel on contingent valuation, a
closed-ended voter referendum WTP question format was used (Arrow et al.
1993). This casts the willingness-to-pay decision as voting for or against a givcn
monetary amount. The magnitude of the monetary amount (call the bid amount)
is varied across the sample.

Hanemann (1984), suggests how a respondent may answer a voter referendum
or dichotomous choice CVM question. We assume that an individual's utility is
a function of the public good bundle that represents the nonmarket benefits of
reduced wildfires such as water quality, and endangered species habitat protec-
tion. This is represented by PG. The utility is also a function of the consumption
of all private goods. Given the budget exhaustion by consumers, we can repre-
sent this composite commodity by their initial income (I) prior to paying for the
public good. Therefore the utility function can be represented as:

U=f(PG,J)	 (12.1)

The utility derived from the combination of public and private goods is known
to the individual but it is not directly observable by the researcher, because some
part of the preferences are not solely determined by observable socio-economic
variables. Thus, while a portion of the utility function can be treated as determin-
istic, the unobservable portion is treated as stochastic. Therefore, the resulting
indirect utility function and a stochastic element, is:

U=f(PG,f)=v(PG,f)+e	 (12.2)

where e represents an independent identically-distributed error term with a zero
mean.

Under the dichotomous-choice approach, survey respondents are asked
whether or not they would pay to maintain the public good if the costs to them
were $X. The respondent will answer Yes if her/his utility from the public good
(with the associated loss of $X in income) is greater than or equal to her/his
utility level with full income, but without the public good. Thus, a "YES" respon-
dent intends to receive the public good (PG= 1), and a reduction in income by $X;
while the "NO" respondent does not receive the increment in the public good, but
retains their full income (PG=O). Therefore, the probability of a YES response is
represented as follows:

P(YESI$X) = P[f(PG=l, I-$X) >f(PG=O, 1)1	(12.3)

I
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Because the individual's utility function is not observable to the researcher, we
introduce the stochastic element from the utility function in equation (12.2),
which results in the following transformation of the probability function into
equation (12.4):

P(YESI$X) = Pft(PG=l, I-$X) + e 1 > v(PG=O, I) + e1	(12.4)
where e 1 and e, are error terms with means of zero (Hanemann 1984). If the utility
difference with the public good is greater than the difference in the error terms
then the respondent is presumed to answer Yes to paying $X. If the difference in
error terms is distributed logistically (Hanemann 1984, Loomis 1987) then the
responses to the dichotomous-choice question are analyzed using a binary logit
model to estimate the parameters, and to allow for calculation of WTP. The basic
form of the logit equation is:

ln(p/l -p)=fl	(Bid) +,8, (X2)+fl(X3)+ ...+ fl(X )	(12.5)n 11

where Pi is the probability of a yes response; 13's are coefficients to be esti-
mated; Bid is the dollar amount the household is asked to pay; and X's are other
demographic and taste variables. A probit model results if the utility difference
is distributed normally. The distributions of the probit and logit models are fairly
similar over much of their range.

From the estimated coefficients in the logit or probit model, net WTP per
household per year can be calculated using the formula from Hanneman (1989).
Equation (12.6a) is used to calculate mean WTP from the logit models when
WTP is greater than or equal to zero.

Mean WTP = ln(l + expa)/fl	 (12.6a)

In equation (12.6a) u is the product of the coefficient and mean values for all
independent variables excluding the bid coefficient, plus the constant; and 13 is
the absolute value of the bid coefficient. Equation (12.6b) presents the median
WTP, which in the logit model is equivalent to allowing WTP to be positive
or negative (i.e., if a fraction of households receive negative utility from the
prescribed burning program due, for example, to smoke emissions):

Median WTP=cz//3	 (12.6b)

Because forest fire prevention programs are public goods that increase the safety
of all households living in the area influenced by the fuels reduction program,
the value per household can be multiplied by all the households in the region that
would benefit to arrive at a total annual value. The total annual benefits can be
summed over the years that the prescribed burn or mechanical fuels reduction
program are effective to yield a present value, which can be compared to the
costs of the prescribed burning or mechanical fuels reduction program to deter-
mine the economic efficiency of the program.



CONTINGENT VALUATION OF FUEL H,z4RD REDUCTION TREATMENTS
	 233

1.2	Survey Design
The crux of any contingent valuation survey is an accurate and clear description
of the resource to be valued; the consequences of paying and not paying; as well
as specifying the means by which the respondent would pay for the program.
In this example, a survey booklet was developed in conjunction with foresti
professionals in California, Florida, and Montana to convey information on thc
extent of the problem, and two possible programs to reduce the problem (i.e..
prescribed burning and mechanical fuels reduction).

Specifically, the survey booklet described the acreage that is burned by wild-
fires in an average year in each state, as well as the typical number of houses lo1
to wildfire each year in each state. The effect of wildfire on forests, houses and
air quality was illustrated with a color drawing showing the flame height and ratc
of fire spread. This picture is shown in figure 12.1 and was designed to allo\\
comparison to prescribed burning (fig. 12.2).

A program increasing the use of prescribed fire or controlled burning in Cali-
fornia, Florida, or Montana was described and illustrated next (fig. 12.2). SpecilI-
cally, respondents were told that the prescribed burning fuels reduction program
would reduce potential wildfire fuels through periodic controlled burning. It was
acknowledged that prescribed burning does create smoke, although far less than a
wildfire. Then, the survey booklet provided additional information and drawings
contrasting wildfire and prescribed fire. As can be seen in figure 12.2, prescribed
fire is shown to have much lower flame height and slower fire spread.

The cost of financing this prescribed burning program was described as a cost-
share program between their state government and the county the individual
lived in.

WILDFIRE

9
1* L*i 4!1

Figure 12.1. llIutraiioii ol i \ildlue eiict	ii kici lands. I)LIC. All2 21 qUAlity.	ith
a fire spread rate of one-half to two miles per hour and a flame height of 30 to 60 feet.

I
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PRESCRIBED BURNING

Figure 12.2. Illustration of prescribed burning effects on forest lands, houses and air
quality, with a tire spread rate of 60 to 120 feet per hour and flame height of 4 to 8 feet.

The WTP elicitation wording for California was:

"California is considering using some state revenue as matching funds to
help counties finance fire prevention programs. If a majority of residents vote
to pay the county share of this program, the Expanded California Prescribed
Burning program would be implemented in your county on federal, state, and
private forest and rangelands. Funding the Program would require that all
users of California's forest and rangelands pay the additional costs of this
program. ...If  the Program was undertaken it is expected to reduce the number
of acres of wildfires from the current average of 362,000 acres each year
to about 272,500 acres, for a 25 percent reduction. The number of houses
destroyed by wildfires is expected to be reduced from an average of 30 a
year to about 12. Your share of the Expanded California Prescribed Burning
program would cost your household $_ a year. If the Expanded Prescribed
Burning Program were on the next ballot would you vote:

In favor	Against?"

Identical wording was used in Florida and Montana, except the number of
acres and numbers of houses burned were changed to correspond with particular
state numbers. For example, in Florida, currently 200,000 acres burn and 43
houses are destroyed in an average year. With the proposed program this would
be reduced to 150,000 acres and 25 houses. In Montana, currently 140,000 acres
burn and 20 houses are destroyed. With the program, these would be reduced to
105,000 acres and 8 houses, respectively.

The mechanical fire fuels reduction program was defined in the booklet as the
following: "Another approach to reducing the buildup of fuels in the forest is
to "mow" or mechanically chip the low- and medium-height trees and bushes
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into mulch. This is especially effective at lowering the height of the vegetation,
which reduces the ability of fire to climb from the ground to the top or crown
of the trees. in addition, mechanical mowing" slows the growth of new vege-
tation with the la yer of mulch acting as a barrier.... Mowing or mulching . . . is
more expensive.., due to increased labor and equipment needs... However, unlike
prescribed burning, mulching does not produce any fire smoke."

For the mechanical fuel reduction program, the survey booklet stated the same
wildfire acreage reduction as achieved with the prescribed burning program, and
stated that only one of the two programs would be implemented. The mechanical
fire fuels reduction dichotomous choice WTP question in California was stated
as follows:

"If the 1e 11(11) h of Fire Fuels Rethu to sII ['ro'rDIiI was iinileriokeii iu.s teoll of
the Expanded Prescribed Burning Program, it is expected to reduce the number
of acres of wildfires from the current average of approximately 362,000 acres
each year to about 272,500 acres, for a 25 percent reduction. The number ot
houses destroyed by wildfires is expected to be reduced from 30 a year to about
12. Your share of this Mechanical Fire Fuels Reduction Program would cost
your household $X a year. If the Mechanical Fire Fuels Reduction program
were the ONLY program on the next ballot would you vote:

In favor __Against?"

Identical wording was used in Florida and Montana, except the number of
acres burned and numbers of houses were changed to correspondent with partic-
ular state numbers discussed after the wording of the prescribed burning WTP
question.

The funding of both of these fuels treatment programs was explained as being on
a county-by-county basis, where if a majority of the county residents voted for the
program, the state would match funds for the approved counties and everyone in
the county would be required to pay the additional stated amount for their county.
The bid amount, denoted by $X, varied across respondents and had the following
values: $15, $25, $45, $65, $95, $125, $175, $260, $360, and $480. The bids
were allocated equally across the sample. This range of values was based on prior
surveys regarding Oregon and California respondents WTP for reducing fires in
old growth forests to protect spotted owls (Loomis and González-Cabán 1998).

2. DATA COLLECTION AND SURVEY MODE
The surveys were conducted in Florida in 1999 and in 2001 in California and
Montana through a phone-mail-phone process in all three states. To obtain a
representative sample of households, random digit dialing of the households
living in a sample of California, Florida, and Montana counties was performed.
The counties were selected so there was a mix of counties that frequently expe-
rience wildfires, counties that occasionally experience wildfires, and counties
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that rarely experience wildfires. This variation had two useful features. First, it
ensured variation in responses to questions like whether the respondent "had seen
a wildfire". Second, targeting this sample aided in generalizing the results to all
areas of the state.

Once initial contact was established, language was verified (except in
Montana), along with elicitation of initial attitude and knowledge of wild and
prescribed fire, followed by the scheduling of appointments with individuals for
detailed follow-up interviews. During the interim time period, a color survey
booklet was mailed to the household. These interviews were conducted with the
aid of this color booklet. The booklet was sent in English to Caucasians and in
Spanish to Hispanic households. The individuals were asked to read the survey
booklet prior to the phone interview. Phone interviews were conducted in either
English or Spanish depending on the language of the booklet received.

2.1	Survey Response Rate

Because the survey was conducted in two waves and with two ethnic groups in
California and Florida, the response rates are compared from the initial random
digit dial phone survey and the follow-up indepth interviews separately (table
12. 1). While, the response rates to the initial phone calls were all over 40 percent,
only in California there is a statistically significant difference between the groups
in response to the initial phone call. The highest response rate (85 percent) is by

Table 12.1. Comparison of response rates in California, Florida, and Montana

California	 Florida	Montana

	

Hispanics	 Hispanics
Caucasians	Spanish	Caucasians Spanish	Caucasians

First Wave -
Screener Interview
Total initial sample

Contacted
Completed initial
1st Wave response
rate (%)

Second Wave -
In Depth Interview
'Net mlef6r

2" wave
Total surveys

completed
wave response

rate (%)c. -

794	620
328	468

41.3	75.5

257	420

840	652
714	553

85	85

714	553

336

61

187	139	443

72.8	33.1	62

602
406

67

381

272

71
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Hispanics phoned by a Spanish-speaking interviewer in Florida. The extra effort
to contact people in their native language was definitely worthwhile in the initial
interview.

Unfortunately, in the indepth interviews, after mailing a Spanish language
booklet to Hispanic households, a relatively low response rate of 33 percent for
California was obtained in this phase. The experience in Florida was different
where the English and Spanish response rates to unit non-response, completed
screener, and completion of the entire survey process are very similar. The partic-
ipation rate for the initial screener was the same at 85 percent for both popula-
tions and near identical for the indepth interview at 62 percent for English and
61 percent for Hispanics (table 12.1, Second wave). A x 2 statistic confirms no
significant difference in response rate by Caucasians and Hispanics to the initial
screener survey or the main interview in Florida.

In Montana, a total of 602 Caucasian households were contacted and 406 of
them or 67.4 percent completed the initial interview. Of these 381 were available
for the in-depth interview. The in-depth interview resulted in 272 completions,
for a response rate of 71.4 percent on this phase (table 12. 1, Second wave).

2.2	Specification of the Logit WTP Models

Because we are dealing with two programs, in three states and two ethnic groups,
there could potentially be up to 12 separate logistic regression equations. For
the purposes of this chapter, and to estimate a generalized WTP function for
each program that could be applied to other states in a form of benefit function
transfer, a relatively simple logistic regression model was estimated. To facilitate
transfer to other states only simple demographics like household income and
education levels were included, and survey variables were omitted since their
values would not be known for other states. We did test whether a state specific
intercept shifter dummy variable and a corresponding state specific bid interac-
tion variable were statistically significant. As a general rule, we retained vari-
ables whose coefficients had t-statistics about one or higher.

The general form of the logistic regression model for the prescribed burning
and mechanical fuel reduction for Caucasians interviewed in California, Florida,
and Montana (where Montana is the base case, so no shift variable is needed):

in(pi i - p.)= /J + 131 (Bid)+ 82 (CA State) + 83(CABid)+

/. (FLState) + fl (FLBid) + 4 (Income) + /17 (Ed) (12.7)

where CABid and FLBid are interaction terms of CAState or FLState and the Bid
amount variables, and Ed is the household education levels in years.

The Hispanic logistic regression models (equation 12.8) are similar to equation
(12.7), except that because interviews only took place in California and Florida,
the state of Florida is used as the base case, so there are no intercept shifter vari-
ables or bid interaction variables for Florida.
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ln(p.il —p= /30 +J31 (Bid)+ 82 (CAState)+ 83(CABid)+ (12.8)

54 (income) + 135 (Ed)

3.	RESULTS

3.1
	

Descriptive Statistics by Fuel Reduction Program and
Samples

The percent yes to the dichotomous choice CVM question for each state and each
program, along with the key demographics were computed (table 12.2). As shown
in table 12.2, the prescribed burning program consistently received 60 percent or
higher Yes responses, ranging from a high of 84 percent among Hispanics in
California to 60 percent among Caucasians in Montana. The mechanical fuel
reduction program support was much lower among Caucasians, being only 34
percent to 50 percent, but 50 percent to 68 percent among Hispanics. Education
levels and household income were highest in California and lowest in Montana
for Caucasians. Hispanics education levels and income were higher in Florida
than in California.

3.2	Results of Logit Regressions

In the logistic regression equations that follow, we started estimations with the
full model specified in equation (12.7) (i.e., state intercepts and hid interaction
terms, income and education) and then dropped any variable that was not signifi-
cant at least at the 0.33 p value, correspondingly roughly to a t-statistic of one.
This seemed a reasonable trade-off between avoiding omitted variable bias and
minimizing variance due to inclusion of irrelevant variables.

The logit equation for Caucasian residents of the three states for the prescribed
burning and mechanical fuel reduction programs are presented (table 12.3a). The

Table 12.2. Selected descriptive statistics of the sample by fuel reduction program

Caucasians
Income
Years of Education
Yes Prescribed Burning (%)
Yes Mechanical (%).,

Hispanics

California	Florida

$71,797	$53,078

	

15	15

	

75	73

	

50	45

Montana

$45,905
14
60
34

Income	 .	$3,947'	$37,982
YéarsofEduètion	 12
Ye's Prehbed Burning (%)	 84	64
Yes Mdchanical (%)	 68	50
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Table 12.3a. California, Florida, and Montana logistic regression for Caucasians
WTP for Prescribed Burning and Mechanical Fuels reduction

Prescribed Burning	Mechanical Fuel Reduction

Variable
	 Coefficient	t-Statistic	Coefficient	t-Statistic

Constant
CA STATE
CASTATEBID
FLSTATE
INCOME
EDUC
BID

Mean dependent var
McFadden R-squared
Log likelihood
Rest. Log likelihood
Likelihood Ratio statistic (5df)
Probability (LR stat)

Obs with Dep = 0
Obs with Dep =

1.5986	2.376**
0.6782	2.683***

0.3789	1.756*
2.94E-06	1.033

-0.457	-0.976
-0.0042	5.981***

0.6875
0.0708

-341.64
-367.68

52.067***
5.23E-lO

185
407

-0.3826	1.850*
0.3694	1.227
0.0015	1.103
0.3182	1.696*
4.11E-06	1.863

-0.0032	3.941***

0.4238
0.0391

-451.15
-469.54

36.774***
6.65E-07

397
292

,	, and *** Indicates significance at the 0.1,0.05, and 0.01 levels, respectively.

bid coefficients are negative and statistically significant (p<.Ol), indicating the
higher the dollar amount respondents were asked to pay, the lower the chances
they said they would pay. This shows internal validity to the CVM responses,
i.e., respondents took the dollar amount they were asked to pay seriously, other-
wise the bid coefficient would not be statistically significant and negative. In
the prescribed burning program, the California (CAState) and Florida (FLState)
intercept shifters were positive and statistically significant at the 1 percent and
10 percent level respectively, mirroring the higher percentage of Yes responses of
these two states relative to Montana for the prescribed burning program.

In the mechanical fuel reduction program, the FL intercept shifter and income
are positive and statistically significant at the 10 percent level. The California
bid interaction variable (CABid) was also positive, which when added to the
own price bid variable, indicates a more price inelastic response to the dollar bid
amount than Florida and Montana.

A logit equation for Hispanic residents of California and Florida for the
prescribed burning and mechanical fuel reductiori pr6rams (Florida is the base
case) was estimated (table'12.3b) The bid coefficient 'are negative aiid statisti-
cally significant, indicating the higher the dollar amount respondents were asked
to pay, the lower the chances they said they would pay. The California inter-
cept shifter (CAState) andCàlifbriiia bid interaction (CAStateBid) variables are
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Table 12.3b. California and Florida logistic regression for Hispanics' WTP for
Prescribed Burning and Mechanical Fuels reduction

Prescribed Burning	Mechanical Fuel Reduction

Variable	 Coefficient	t-Statistic	Coefficient	t-Statistic

Constant
CA STATE
CASTATEBID
INCOME
EDUC
BID

Mean dependent var
McFadden R-squared
Log likelihood
Rest. Log likelihood
Likelihood Ratio statistic (5df)
Probability (LR stat)

Ohs with Dep = 0 123
Obs with Dep = I 363

2.2285	2.700***
0.9883	3947**

-4.94E-06	-1.102
-0.0796	-1.367
-0.0026	3.2I3***

0.7469
0.0711

-255.35
-274.93

39.141
6.51E-08

	

3.2653	5.509***

	

0.0022	2.401**

	

-0.2074	4.829***

	

-0.0022	2.503**

0.5885
0.0523

-380.65
-401.69

42.079***
3.86E-09

244
349

, ** ,and *** Indicates significance at the 0.1, 0.05, and 0.01 levels, respectively.

positive and statistically significant indicating that Hispanics in California are
more likely to pay for these programs, and are less price sensitive. However, for
the Mechanical fuel reduction program, the combined effect of the California bid
interaction variable and hid coefficient is to essentially net each other out. Given
this result, it is not possible to calculate WTP for California Hispanics for the
Mechanical Fuel reduction program.

3.3	Willingness-to-Pay Results

Using equation (12.6a) Mean WTP was estimated for Caucasians and Hispanics
(table 12.4).. Mean (median) WTP of Caucasians for prescribed burning was
$460 ($424) in California, $392 ($344) in Florida, and $323 ($254) in Montana.
For, the, mechanical fuels reduction program the mean WTP of Caucasians in
California was $510, while it was much lower in Florida at $239 and Montana
at $186.-, For, ' the, mechanical fuel reduction program the median WTP, which
also allowsfor negative WTPof. any resppqdent, is substantially less than the
mean, with median ,WTP. being about one-fifth.in . California ($87) and Florida
($48), and even slightly, negative in Montana. These results are consistent with
the lower, percent , yes in table, ,] 2.2, and suggest far less support for mechanical
fuel reduction program -than prescribed burning in these three states.
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Table 12.4. WTP for Prescribed Burning and Mechanical Fuels reduction
programs in California

State

California
Mean
Median

Florida
Mean
Median

Montana
Mean
Median

IiPrescribed Burning

Caucasians	Hispanics

	

$460	$838

	

424	 794

	

$392	$473

	

344	 344

$323
254

Mechanical Fuel Reduction

Caucasians	Hispanics

	

$510	 n/a

	

87	 n/a

	

$239	$373

	

48	 124

$186

Hispanics in Florida mean (median) WTP is $473 ($344) for the prescribed
burning program, about half what Hispanics in California would pay $838
($794). Hispanic's in Florida WTP for the mechanical fuel reduction program is
$373 with a median WTP of $124.

The ranking of mean WTP per household in the states follows the magnitude
of acres protected from fire and houses saved. While all the state programs repre-
sented an equivalent proportional reduction (25 percent reduction) in acres and
houses burned, the absolute magnitude or amount of fewer acres that burned
and number of houses saved did vary across states. In terms of the three states
program, California would protect 90,000 acres and 18 houses. Florida would
protect 50,000 acres and 18 houses, and Montana's 35,000 acres and 12 houses.
The ranking of mean WTP per household is in the same order as the amount
of acres prevented from burning and houses saved. In particular, mean WTP of
California households are noticeably higher than Florida households, which are
noticeably higher than Montana residents.

With mean willingness-to-pay of more than $400 per household, and more than
13 million households in California, the willingness-to-pay for either of these fuel
reduction programs is about $5 billion. In Florida, with 7.6 million households
this translates to about $3 billion for the prescribed burning and $2 billion for the
mechanical fuels reduction program. In Montana, with only 366,000 households
state level benefits would be close to $118 million for prescribed burning and $68
million for mechanical fuel reduction. Note, the survey explicitly indicated that
only one of the programs would be implemented, so that it would be incorrect
to add the values of these two fuel reduction programs together. However, these
state level values reflect only what state residents would. pay for the program, and
Loomis and González-Cabán (1997) found that non-resident households often
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have a willingness-to-pay to prevent wildfires in ecologically important forests
in other states.

4.	CONCLUSIONS
This chapter demonstrated how the contingent valuation method (CVM) could
he used to estimate willingness-to-pay for prescribed burning and mechanical
uels reduction programs among Caucasian and Hispanic households in Cali-
ornia, Florida, and Montana. The simple format of the willingness-to-pay func-

tion including income, education, and a state intercept shifter may make the
unction suitable for benefit function transfer for calculating benefits of the two

huels reduction programs to other states.
The survey and statistical results suggest substantial willingness-to-pay of

California, Florida, and Montana households for a prescribed burning or mechan-
ical fuels reduction program that would decrease the number of acres burned by
wildfires in their respective states by, at least, 25 percent. The range of Cali-
fornia households' willingness-to-pay for the reductions in about 90,000 acres
burned in the wildland urban interface where houses are at risk is $400-$500.
These $400-$500 amounts are substantially larger than the $75 per year Loomis
and González-Cabán (1997) found for California household's willingness-to-pay
to reduce fires in 3,000 acres of remote National Forest old-growth that was
habitat for spotted owls. The relative magnitude of willingness-to-pay in the two
studies are sensible, in that this current study involved a reduction of 90,000
acres, predominantly in the wildland urban interface, while the 3,000 acres was
more remote public land forests without houses. Our values are also larger than
Winter and Fried (2001) who used property taxes as a payment vehicle to elicit
willingness-to-pay for a 50 percent reduction in risk. Their lower values of $57
per household may in part be due to a large number of zero and protest responses
to use of property taxes as the payment vehicle, and the fact this was a rural area
in Michigan with relatively low house prices at risk compared to California.

The strong support in our study for the two fuel reduction programs is demon-
strated by the high mean WTP for both the prescribed burning and the mechanical
fuels reduction programs, and suggests these kinds of treatments to be economi-
cally feasible and efficient. However, unlike California where there is only a
10 percent difference in household's WTP for prescribed burning and mechan-
ical fuel reduction, Florida and Montana resident's have much higher WTP for
prescribed burning than for mechanical fuels reduction (by about one-third in
Florida, and nearly double in Montana).

Information provided by fire managers in California indicates that prescribed
burning is expensive, costing more than $250 per acre in many locations. Although
prescribed burning costs may be less in other part of the country, nonetheless,
is an expensive proposition. However, when compared to the benefits estimated
here attributable to prescribed burning programs, up to $5 billion in Californian

ft-
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and $2-3 billion in Florida, the results indicate that many fuels reduction projects
may be economically efficient as the benefits per acre are an order of magnitude
greater than the costs in these two states.
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