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Executive Summary

Introduction

Outdoor recreation participation is the source of many benefits to individuals, communities, and
society. It has been the subject of numerous assessments on participation, trends, impacts, and
benefits conducted at various scales. This report estimates the total net economic value

associated with outdoor recreation participation in Oregon by Oregonians.

Total net economic values may be used to compare the relative worth of different assets, in this
case, outdoor recreation resources and facilities based on resident participation. They also may
be used in benefit-cost analysis that compares net benefits from outdoor recreation with

investments in expanding outdoor recreation resources and opportunity sets.
Methods

Total economic value was derived by combining information from the Oregon SCORP 2017
statewide outdoor recreation participation survey that estimated total annual user occasions for
56 outdoor recreation activity types. User occasions were then converted into activity days units

to be consistent with how economic values are expressed in the Recreation Use Values Database.

A meta-regression analysis model was estimated on 2,908 estimates of outdoor recreation use
values in the US and across 30 activity types. Controlling for activity type and region, among
other attributes, the estimated meta-regression model was used to predict values per person per
activity day for 30 activity types. These activity types were then paired with the 56 SCORP
activity types, some with a one-to-one correspondence, and others as a proxy for value. Total net
economic value was calculated for all 56 SCORP activity types. Total net economic value

estimated for each activity is apportioned to the county-level in an appendix.
Results

The total net economic value for recreation participation in Oregon by Oregonians is estimated to
be $54.2 billion (2018 USD) annually based on 2017 use levels. The top ten SCORP activities

with the largest total net economic values, in descending order, are:
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e Walking on local streets / sidewalks = $4.5 billion

e Walking / day hiking on non-local trails / paths = $3.9 billion

e Other nature / wildlife / forest / wildflower observation = $3.5 billion
e Sightseeing / driving or motorcycling for pleasure = $3.1 billion

e Relaxing / hanging out / escaping heat / noise, etc. = $3.0 billion

e Bicycling on roads / streets / sidewalks = $3.0 billion

e Jogging / running on streets / sidewalks = $2.6 billion

e Bird watching = $2.4 billion

e Fishing = $2.2 billion

e Beach activities — ocean = $2.0 billion

The total economic value by SCORP recreation category based on 2017 outdoor recreation

participation by Oregonians in Oregon, in descending order, are:

e Non-motorized Trail Activities = $20.2 billion

e Outdoor Leisure / Sporting Activities = $11.8 billion

e Nature Study Activities = $10.8 billion

e Non-motorized Water-based and Beach Activities = $3.8 billion
e Hunting and Fishing Activities = $3.5 billion

e Vehicle-based Camping Activities = $1.8 billion

e Motorized Activities = $1.4 billion

e Non-motorized Snow Activities = $0.9 billion



Introduction

Outdoor recreation participation is the source of many benefits to individuals, communities, and
society (California State Parks, 2005). It has been the subject of numerous assessments on
participation, trends, impacts, and benefits conducted at various scales (Cordell, 2012; Oregon
Parks and Recreation Department, 2018; Rosenberger, 2016a; Rosenberger and Dunn, 2018;
Rosenberger, et al., 2017). This report estimates the total net economic value associated with

outdoor recreation participation in Oregon by Oregonians.

Total net economic value or benefits (i.e., total economic value net of the costs) is a measure of
the contribution to societal welfare for use in cost-benefit analyses. Nonmarket valuation
techniques, such as travel cost and contingent valuation methods, are economic tools used to
estimate the economic value associated with goods not traditionally traded in formal markets,
such as outdoor recreation and ecosystem services (Champ, et al., 2017). These tools have been
in wide use since the 1950s and applied to a variety of nonmarket goods and services, including

outdoor recreation (Rosenberger, 2016a, b).

Economic impacts (or contributions) assessment is another common tool used to measure
economic outcomes associated with outdoor recreation (Outdoor Industry Association, 2017,
2018; White, et al., 2016; White, 2018). Economic impact measures are often referred to as
economic benefits or values; however, this is not conceptually correct and conflates economic
terms and meanings. Economic impact (or contribution) assessments measure how spending by
recreationists (often defined as non-resident or non-local visitors / tourists) affects economies
within a given geography (e.g., community, region, state, or nation). Economic impacts or
outcomes are typically associated with changes in sales, tax revenues, income and jobs due to

spending on outdoor recreation activity.

By contrast, economic value for outdoor recreation is a monetary measure of the benefits
received by an individual or group who participates in outdoor recreation. At the individual
level, the net economic value of a recreation activity is measured as the maximum amount the
individual is willing to pay to participate in the activity minus the costs incurred in participating.

In economic terms, this monetary measure is also known as consumer surplus. Consumer
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surplus is the economic value of a recreation activity above what must be paid by the
recreationist to enjoy it (Figure 1). Looking at conditions when demand is D0, consumer surplus
is the area below the demand function (D0) and above the price or expenditure line (B), or area
BCD. Consumer surplus is, therefore, net willingness to pay, or willingness to pay in excess of
the cost of the good. Total economic use value is consumer surplus plus the costs of
participation, or area 0ACD in Figure 1 when demand is DO and A is the number of days of

participation. By extension, the costs of participating are defined as area 0ACB.

WTP

Da

A # of days

Figure 1: Consumer surplus in demand

However, participation costs are not equivalent to consumer spending amounts used in economic
impact analyses. Recreation costs used in travel cost models typically only include out-of-pocket
costs (e.g., gasoline, entrance fees, and equipment rentals) and opportunity costs of time while
traveling for the purpose of or engaging in an activity on site. Recreation spending in economic
impact analyses, by contrast, includes spending on lodging, food, souvenirs, and other expenses
as well as gasoline, entrance fees, and equipment rentals, but not opportunity costs of time.
Economic impact analyses may also restrict the region within which spending occurs, whereas
costs of participating in outdoor recreation may occur anywhere. Another contrast between
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economic value and economic impact may be shown through the role of costs in each model. An
increase in the costs of participating in outdoor recreation (e.g., increase in gasoline prices or

entrance fees) would result in smaller net benefits, and larger economic impacts, ceteris paribus.

Methods

Consumer surplus is generally estimated in primary research by inferring it from revealed
preference data (i.e., generate the demand function and then calculate consumer surplus), or
directly estimated using stated preference data (i.e., people state their maximum net willingness
to pay within constructed market conditions via surveys). However, when resources are not
available (e.g., funds and time), consumer surplus may be inferred from existing information
provided by prior studies conducted elsewhere. This approach is called benefit transfer, and it
applies benefit estimates obtained through primary research for one location to other unstudied
locations of interest (Rosenberger and Loomis, 2017). Benefit transfer has been used for decades
in estimating economic values for nonmarket goods and services (Johnston and Rosenberger,

2010; Johnston, et al., 2015; Rosenberger, et al., 2017).

Benefit transfer methods include two primary types: value transfer and function transfer. Value
transfer is the use of a single estimate of value or a weighted average of multiple estimates of
value obtained from previously published studies. Value transfer can be an attractive method for
estimating recreation economic benefits when time, funding, and expertise are insufficient to
conduct an original study. Moreover, new estimates of economic value based on original or
primary research are not needed if resulting value estimates do not statistically differ from
estimates derived from benefit transfer methods. However, original or primary research may
provide additional information that is necessary to evaluating or assessing management
implications at a site; e.g., how values relate to changes in resource or site quality, proposed

management options, or other attributes held constant in the benefit transfer estimation process.

Function transfer is the use of a statistical model to derive recreation economic values. The
model is estimated from participant or survey data available from one or more previously
published studies and is adjusted for characteristics of the site or collection of sites being

considered. Function transfers can also rely on data summarizing value estimates reported in a



body of literature (such as the Recreation Use Values Database (2016)), using a technique known
as meta-analysis. Function transfer using meta-analysis can be a more statistically rigorous and
robust method for conducting benefit transfer, but is dependent on the availability of information
about the characteristics of a specific site, or collection of sites, being considered. Conceptual
backgrounds and issues / advantages of these benefit transfer methods may be found in Johnston
and Rosenberger (2010), Johnston et al. (2015), Rosenberger, et al. (2017), and Rosenberger and
Loomis (2017).

Many research studies have tested the validity and reliability of benefit transfer methods, and all
methods generally do well. Function transfers typically outperform value transfers in terms of
validity and reliability. A summary of related literature shows median benefit transfer error for
function transfers at 36% compared to value transfers at 45% (Rosenberger, 2015). This study
uses the meta-regression analysis (MRA) benefit function transfer approach to estimate the value

of outdoor recreation participation in Oregon by Oregonians.

Meta-regression analysis benefit function transfer

Meta regression analysis is the statistical summarizing of relationships between benefit measures
and quantifiable characteristics of studies. The data for a meta-analysis are generally summary
statistics from study site reports and includes quantified characteristics of the user population,
study sites’ environmental resources, and valuation methodology used. Coding of the studies
included in the literature review lends itself directly to the estimation of a MRA benefit transfer
function. However, interpretation of original study results can be a source of error in meta-

analysis databases (Rosenberger and Johnston, 2009).

MRA has been traditionally concerned with understanding the influence of methodological- and
study-specific factors on research outcomes and providing summaries and syntheses of past
research. A more recent use of MRA is the systematic utilization of the existing value estimates
from the literature for the purpose of benefit transfer. Essentially, MRA models can be used to
construct benefits at policy sites. MRA has several conceptual advantages over other benefit

transfer methods such as point estimate and demand function transfers, which generally revolve



around the advantages of broader and more diverse data for adapting MRA models to specific

policy site valuation needs.

Ordinary least squares (OLS) linear regression is a widely used method for relating the
distribution of a dependent variable, here the estimates of use value in the Recreation Use Values
Database (RUVD), with the variation in one or more independent variables. Conventional OLS
assumes the dependent variable has similar variance across the range of independent variable
values; observations of the dependent variable are independent from one another; and the
explanatory variables have no linear relationship. In this application, the OLS model uses a

linear-linear functional form to relate the dependent and independent variables as follows.
Equation (1): Value per person per activity day = > BXik = f1Xil+ f2Xi2+... BJXiK + &i
where there are i estimates, j individual studies and k explanatory variables (k=1...K).

Data

Oregon SCORP Data

In preparation for the 2019-2023 Oregon Statewide Comprehensive Outdoor Recreation Plan
(SCORP), the Oregon Parks and Recreation Department (OPRD) conducted a statewide survey
of Oregon residents regarding their 2017 outdoor recreation participation in Oregon, as well as
their opinions about park and recreation management (Bergerson, 2018). The survey was
conducted using a random sample of Oregon households. In order to generate sufficient
responses for each demographic group, the sample was stratified to differentiate between those
residing in urban, suburban, and rural areas of the state for the general population and for the
demographic groups. There were two versions of the survey: 1) participants — those who

engaged in outdoor recreation in Oregon in 2017; and 2) non-participants — everyone else.

Surveying Oregonians consisted of 17,016 mail outs, with 15,351 surveys deliverable (90%). Of
those delivered, 3,069 completed surveys were obtained, for an overall response rate of 20%.
With respect to format, 74% of the surveys were completed online and 26% in paper format. Due
to variable sampling intensity and response rates across target demographic groups, the

probability sample was complemented by an online research sample administered by Qualtrics.
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A total of 481 respondents completed a survey (50% response rate) through the Qualtrics online
sample. In total, most (94%) of the surveys were by participants, with the remainder (6%) by

non-participants.

Based on previous SCORP outdoor recreation activity lists and recommended by the SCORP
advisory committee comprised of parks and recreation managers across Oregon, fifty six (56)
recreation activities were identified as important recreation activity types. These activities were
grouped into eight (8) categories including Non-motorized Trail or Related Activities, Motorized
Activities, Non-motorized Snow Activities, Outdoor Leisure and Sporting Activities, Nature
Study Activities, Vehicle-based Camping Activities, Hunting and Fishing Activities, and Non-

motorized Water-based and Beach Activities.

Total user occasions for all outdoor recreation activities were estimated using population-
weighted sample data adjusted by household members participating in each activity over a one-
year period. User occasions are the number of times individuals, in aggregated, participated in

outdoor recreation activities in 2017.
Recreation Use Values Database (RUVD)

The RUVD (Recreation Use Values Database, 2016) summarizes recreation economic value
estimates from more than 50 years of published economic research (1958-2015) characterizing
the value of outdoor recreation in the US and Canada (Rosenberger, 2016b). The RUVD includes
all documented estimates of recreation economic values whether they are published in journal
articles, technical reports, book chapters, working papers, conference proceedings, or graduate
theses. Included studies encompass a variety of methods, regional and activity foci, sample sizes,
and site characteristics. The RUVD contains 3,194 use value estimates derived from 422

published studies.

Primary studies were included if 1) they estimated access values (i.e., with vs. without access to
the resource or activity); 2) they followed well-established economic practices for stated or
revealed preference, or mixed estimation models (e.g., Champ et al., 2017); 3) they were
conducted in the US or Canada: and 4) they reported an economic value that could be converted

into a standardized consumer surplus dollar value per person per activity day. The RUVD
11



includes the standardized economic value as well as identified information on the document
source and study, site, activity, and methodology attributes of each study. It was developed

following recommended best-practices for meta-analysis practitioners (Stanley et al. 2013).

Results

User Occasions — Activity Days

Table 1 lists the SCORP Activities grouped by category and the 2017 total user occasions
derived from the Oregon SCORP statewide survey (Bergerson, 2018, Table 2.2). Estimates
range from a high of 313 million user occasions for Walking on local streets / sidewalks, to 0.4
million user occasions for playing Futsal. User occasions estimates are based, in part, on the
question about how many times the respondent participated in the outdoor recreation activity
during the past 12-months. For some activities, this could mean more than one user occasion per
day (e.g., Walking on local streets / sidewalks) to multiple days per user occasion (e.g., Hunting).
In the case of Vehicle-based Camping Activities, the questions asked for number of trips and

average number of nights for a typical trip.

The RUVD reports economic values per activity day, where an activity day might differ from a
user occasion. An activity day is defined as one person recreating for some portion of a day. For
example, one person Walking on local streets / sidewalks for 30-minutes twice in one day would
be one activity day but two user occasions. Backpacking or overnight hiking trips, by definition,
span more than one day. For a backpacking trip that lasts one night would be equal to two
activity days. Therefore, user occasions were adjusted to activity days as identified in Table 1,

column 4.

Sixteen activities were identified in which user occasion # activity day. Activities with multiple
user occasions per day are Walking on local streets / sidewalks; Walking on local trails / paths;
Bicycling on roads / streets / sidewalks; and Dog walking / going to dog parks / off-leash areas.
The adjustment factor for these activities was derived by dividing total reported user occasions
by total reported user occasions censored at 365 times in a year. This adjustment only captures

those individuals who reported more than 365 user occasions in a year.
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Activities with multiple activity days per user occasion included Long-distance hiking
(backpacking); Bird watching; Whale watching; Exploring tidepools; Other nature / wildlife /
forest / wildflower observation; RV / motorhome / trailer camping; Car camping with a tent,
Yurts / camper cabins; Hunting; Fishing; Crabbing; and Shellfishing / clamming. In the case of
Vehicle-based Camping Activities were adjusted by [(number of trips * number of nights) + 1] =
activity days, using information provided in the Oregon SCORP statewide survey. Long-
distance hiking (backpacking) adjustment factor (i.e., number of days per user occasion) was
derived from McCollum, et al. (1990) for the Pacific Northwest Region and verified by the
average number of days per trip for backpacking as recorded in the RUVD. Average activity
days per user occasion for Hunting; Fishing; Crabbing; Shellfishing / clamming; Bird watching;
Whale watching; Exploring tidepools; and Other nature / wildlife / forest / wildflower
observation were derived from Dean Runyan Associates (2009) study. All other activities

assume that one user occasion = one activity day.

Table 1 reports activity days by SCORP activity and activity category. For example, Nature
Study Activities were estimated to contain 119 million user occasions, or 192 million activity
days; and Vehicle-based Camping Activities were estimated to contain 15 million user

occasions, or 58 million activity days.

Economic Value per Activity Day

Data for estimating recreation economic values for SCORP outdoor recreation activities were
drawn from the RUVD. The current version of the RUVD contains 3,194 individual recreation
economic value estimates from 422 individual studies and numerous outdoor recreation
activities. The RUVD activities were clustered or segregated to match the SCORP activities,
resulting in 30 RUVD outdoor recreation activities. The data were reduced by 1) eliminating 180
estimates for Canada, and 2) removing 106 outlier estimates (i.e., unreasonably small or large,
which significantly affects average values) as less than $5 or greater than $450 per person per

activity day, resulting in 2,908 estimates from 395 studies.

Appendix A Table Al reports average value per RUVD activity and number of estimates for the

entire database and for those studies conducted in the Pacific Northwest Region (i.e., Oregon and
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Washington). All economic values have been adjusted to 2018 USD. The activity with the
largest activity day value is Mountain biking at $142.70, and the smallest activity day value is
Walking at $13.63. The numbers of estimates per activity type range from over 1,000 for
Fishing to one estimate each for Nature study; Photography; and Shellfishing.

About five percent of the total number of estimates (158 out of 2,908) is reported for the Pacific
Northwest Region (Oregon and / or Washington) from primary studies that evaluated recreation
demand within this spatial scale. This is one of the reasons a meta-regression analysis on the
broader RUVD data is used to project recreation use value estimates for Oregon—information on
recreation use values and their distributions informs values for Oregon that otherwise are not

available.

Meta-Regression Analysis

Appendix A Table A2 reports summary statistics for the RUVD data used in this analysis. The
dependent variable is the value per person per activity day in 2018 USD with a mean value of
$73.46 and range from $5.03 to $440.58. Dummy variables (binary 0, 1 coding) identify the
RUVD activity, where the mean is its representation in the underlying data and consistent with
Table A1’s number of studies per recreation activity. To capture variations in value estimates,
dummy variables are created for each USFS region. The variable of interest is the Pacific
Northwest Region. Each underlying primary study is based on a random sample of participants
for the activity / location being evaluated. These samples may include only residents, only
nonresidents, or a mix of both residents and non-residents. Given the SCORP analysis is based
on residents only, a dummy variable identifying those underlying primary studies that estimated
residents’ values is included in the model. Value estimates that are based on resident-only
samples are about 34% of the data. Substitute price is a key variable in recreation demand
analyses and reflects a switching point in which recreationists would choose to go to a different
location if the price of the destination was too high. Substitute price exerts a downward pressure
on willingness to pay. Primary studies that directly incorporated substitute price are about 27%
of the data. Trend is a variable defined as the year the primary data for each study was collected
minus 1955 (the earliest year data was collected). This variable captures changes in methods and
values over time.

14
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It is common for a single primary study to contain multiple value estimates, which is reflected in
the numbers of estimates (n = 2,908) and studies (n = 395). The distribution of study numbers
across the 30 RUVD activity sets reflects the relative volume of scientific studies and does not
reflect the relative popularity or importance of each activity set. Wildlife-related activities, such
as fishing and hunting, have historically been the focus of much recreation benefit research.
Conversely, downhill skiing and backpacking have received less attention in the research
literature. And SCORP activities such as Qutdoor Sporting Activities (i.e., tennis, soccer, golf,
etc.) have not been the target of nonmarket valuation research, lacking estimates of the value per

person per activity day.

There are wide ranges of recreation value estimates across most activities (Rosenberger, 2016b).
The range of value estimates reflects variation across individual study sites (e.g., site quality,
attributes and recreation facilities) and study participants, as well as differences in study
methods. Accounting for this variation is one reason why an MRA benefit transfer function is

especially attractive for developing economic estimates of recreation values.

An MRA statistical model is fit to the value estimates for RUVD activities, and associated data
contained in the RUVD. The regression measures the effect or relationship of select independent
variables from the RUVD to the Value per activity day data characterizing the standardized
consumer surplus per person per activity day as defined in Equation (1). The B’s measure the
statistical relationship between the variation in the independent variable to the variation in the

value estimates, also known as partial effects.

Appendix A Table A3 provides results of the MRA model fit to the data and used in predicting
the MRA RUVD Value per person per activity day estimates in Table 1. The MRA follows the
simple equation (1) where i=2,908, j=395 and K = 42, and region and activity comprised 38 of
the independent variables. Standard errors for each estimated partial effect are based on cluster
robust covariance estimates. This corrects for the potential non-independence among multiple
estimates per study by accounting for the panel data structure of the data (Nelson, 2015;

Rosenberger and Loomis, 2000).
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Theoretically, when a variable is correlated with the variation in recreation benefit values, its
partial effect will measure the magnitude and direction of this relationship. Combining these
variables in a multivariate model provides a transparent and consistent way to estimate average
values based on a policy site’s specific characteristics. Given the large sample size, the overall
model performance has a grand mean —that is, the mean of the sample means— with £2.5%
margin of error. Thus, the MRA model provides more robust estimates than an average value
transfer (Rosenberger, 2015). It has also been shown that there are information gains from
including broader recreation valuation data to predict value estimates for activities and regions

(Moeltner and Rosenberger, 2008, 2014).

The estimated model’s goodness-of-fit metric (i.e., how well the model accounts for variation in
the dependent variable) is adjusted-R* = 0.11; or approximately 11% of the variation in the
dependent variable is accounted for by the independent variables (Table A3). This is a
reasonable goodness-of-fit for MRA models for a diverse dataset and consistent with prior MRA
models on recreation use value data. The estimated parameters show the partial effect of each
variable on the variation in the dependent variable—value per person per actvity day. Given this
is an OLS linear-linear specified model, the partial effects are the relative change in value per
person per activity day based on the independent variable. For example, as noted previously,
including substitute price in the primary study model is expected to result in lower value
estimates. The estimated partial effect in the MRA model shows a statistically significant effect
of -$15.69 relative to the Constant in the model. The Constant is a composite measure that is the
weighted mean of the data when the partial effects of the remaining explanatory variables are
measured, and includes all omitted variables such as unmeasured effects; general other
recreation; multi-regional / national studies; non-residents included in primary study sample; and
no substitute price included in the primary study’s model. Thus, the estimated Constant in the
MRA model is $53.34 per person per activity day for those composite attributes noted above; the

remaining estimated partial effects are increments or decrements to it.

RUVD activities that are statistically significant include Walking (-); Backpacking (-); Mountain
biking (+); Snowmobiling (-); Motorboating / jetskiing / waterskiing (-); Picnicking (-); Nature

study (-); Visiting nature centers / arboretums / historic sites / aquariums (-); Photography (-);
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Developed camping (-); Beach — lake, reservoir, river (-); and Swimming (-). The remaining
RUVD activities are not statistically significant; however, their estimated partial effects do
provide information that will be used when predicting MRA RUVD values per person per
activity day. Other statistically significant variables in the MRA model include Substitute prices
included in model (-); Trend (+); and the Constant (+).

Meta-Regression Analysis Predicted Values

The MRA RUVD value per person activity day estimates for all RUVD recreation activities
(Table 1) are predicted by weighting the measured partial effect of variables relevant for the
target activity. Given the MRA model was constructed to enable prediction of value estimates
for recreation participation in Oregon by Oregonians, the predictions will reflect relevant
adjustments to the model. Appendix A Table A4 provides an example application of the MRA
benefit transfer prediction of the value per person per activity for Walking. Beginning with the
composite Constant partial effect, add the full partial effects (multiply partial effect by 1) for
Walking; Pacific Northwest region; Resident participants; and Substitute price included in
model, and 62 * Trend (this predicts a value for 2017 data year) = $14.47. The same procedure
is iterated for all other recreation activities by including the partial effect of the activity of

interest and removing (i.e., setting them to zero) the effects of all other activity partial effects.

Table 1 reports the MRA RUVD predicted Value per Activity Day in the 6 column. The
predicted values per activity day range from a high of $131.03 for Mountain biking and $128.87
for Whitewater kayaking / canoeing / rafting, to $14.47 for Walking and $23.33 for Backpacking.
These estimates reflect the average values of consumer surplus per person per activity day. The
MRA RUVD predicted values are constant measures (i.e., each activity day is worth exactly the

same amount regardless of differences in time, location and site attributes).

These estimates of value per person per activity day should not be interpreted as being indicative
of which activities are best to promote through management. For example, even though the value
for Mountain biking is much larger on a per person per activity day basis than Walking, there are

many more people who engage in walking activities than mountain biking activities. The total

22



net economic value for a recreation activity is the value per activity day times the number of

activity days.

Total Net Economic Values

Table 1 identifies the RUVD activity that is paired with each SCORP activity. SCORP includes
56 activity types, whereas only 30 activity types were identified in the RUVD. In most cases
there is a one-to-one correspondence; for example, hunting and fishing directly correspond to
each other in both activity sets. In other cases, some assumptions were made in order to match
the RUVD activity predicted values with SCORP activities. The primary assumptions used

include:

o Walking, and Jogging / Running are not differentiated by activity attributes;

o Long-distance hiking (backpacking) = Backpacking (i.e., all are overnight trips);

e Horseback riding is proxied by General other recreation;

e Bicycling on unpaved trails = Mountain biking, otherwise bicycling is not differentiated
by activity attributes;

e Class I-IV motorized riding = Off-road vehicle driving;

e Personal water craft and Power boating = Motorboating / jetskiing / waterskiing;

o Cross-country skiing value estimate is used for all Non-motorized Snow Activities except
Downhill skiing;

e All Outdoor Sports and Court Games Activities use the predicted activity value for
Walking; and

o All Vehicle-based Camping Activities use the Developed camping activity day value.

These assumptions may lead to under- or over-estimation for some activities. For example, the
Walking activity day value was used for outdoor sports activities because it was the lowest
estimate provided by the MRA model, and not because Walking activity best reflects the
magnitude of value derived from participating in outdoor sports. Given it is expected that this
value is a lower bound to the actual value for outdoor sports participation, this assumption leads

to conservative total economic value estimates. A primary study that estimates the value for
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these types of activities would confirm whether using the Walking value as a proxy is

conservative or not.

Total net economic value (= $value per activity day * #activity days) is reported in Table 1, last
column, for each activity type, as well as for the sub-total by activity category. The total net
economic value for recreation participation in Oregon by Oregonians is estimated to be $54.2
billion (2018 USD) annually based on 2017 use levels. Figure 2 reports the ten SCORP
activities with the largest total net economic values, in descending order. And Figure 3 reports
the total economic value by SCORP recreation category, in descending order. These are all

measures of the value of access, or with versus without access to a site or activity.

.. Total Net
SCORP Activity EconzmicN \e/:'alue
Walking on local streets / sidewalks $4.5 billion
Walking / day hiking on non-local trails / paths $3.9 billion
Other nature / wildlife / forest / wildflower observation $3.5 billion
Sightseeing / driving or motorcycling for pleasure $3.1 billion
Relaxing / hanging out / escaping heat / noise, etc. $3.0 billion
Bicycling on roads / streets / sidewalks $3.0 billion
Jogging / running on streets / sidewalks $2.6 billion
Bird watching $2.4 billion
Fishing $2.2 billion
Beach activities - ocean $2.0 billion

Figure 2. Top ten SCORP activities by total net economic value

.. Total Net
SCORP Activity Economic Value
Non-motorized Trail Activities $20.2 billion
Outdoor Leisure / Sporting Activities $11.8 billion
Nature Study Activities $10.8 billion
Non-motorized Water-based and Beach Activities $3.8 billion
Hunting and Fishing Activities $3.5 billion
Vehicle-based Camping Activities $1.8 billion
Motorized Activities $1.4 billion
Non-motorized Snow Activities $0.9 billion

Figure 3. SCORP activity categories by total net economic value
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County-Level Estimation

The statewide survey of Oregon residents conducted in 2017 was not designed to obtain
representative data at the county-level. However, a previous statewide survey conducted in 2011
was designed to obtain county-level outdoor recreation participation data (Rosenberger and
Lindberg, 2013). These 2011 survey results are used to apportion the total net economic value
estimate by activity reported in Table 1 to the county-level (Appendix B Table B1) using the

following methods.

1) Align recreation activities — most of the outdoor recreation activities align between the
2017 and 2011 statewide surveys with the following exceptions and alignment used,
respectively.

a. 2017 Taking your children or grandchildren to a playground & 2017 Taking your
children or grandchildren to nature settings — 2011 General play at a
neighborhood park / playground

b. 2017 Pickleball (played outdoors) — 2011 Outdoor court games other than tennis
(basketball, beach volleyball, badminton, etc.)

c. 2017 Soccer & 2017 Futsal — 2011 Football, soccer, lacrosse, rugby, ultimate
frisbee

d. 2017 Hunting — 2011 average of Hunting big game with a gun, Hunting big game
with a bow; Waterfowl hunting, Upland bird or small game hunting

e. 2017 Fishing — 2011 average of Fly fishing, Fishing from a boat,; Fishing from a
bank or shore

2) Calculate county proportions of total user occasions by activity from the 2011 statewide
survey. These proportions are provided in Appendix B Table B2.

3) Apportion total net economic value by activity to the county-level using Table B2

proportions. County-level estimates are provided in Appendix B Table B1.
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Conclusions

This project estimates that the total net economic value associated with outdoor recreation
participation in Oregon by Oregonians is $54.2 billion (2018 USD) annually, based on 2017 use
levels. This total economic value was derived by combining information from the Oregon
SCORP 2017 statewide outdoor recreation participation survey that estimated total annual user
occasions for 56 outdoor recreation activity types. User occasions were then converted into
activity days units to be consistent with how economic values are expressed in the Recreation

Use Values Database (2016).

A meta-regression analysis model was estimated on 2,908 estimates of outdoor recreation use
values in the US and across 30 activity types. Controlling for activity type and region, among
other attributes, the estimated meta-regression model was used to predict values per person per
activity day for 30 activity types. These activity types were then paired with the 56 SCORP
activity types, some with a one-to-one correspondence, and others as a proxy for value. Total net
economic value was calculated for all 56 SCORP activity types, and apportioned to the county-

level.

Total net economic values may be used to compare the relative worth of different assets, in this
case, outdoor recreation resources and facilities based on resident participation. They also may
be used in benefit-cost analysis that compares net benefits from outdoor recreation with
investments in expanding outdoor recreation resources and opportunity sets. This is because
nonmarket values are those that are not addressed or represented in typical market transactions
and can include things such as the value someone has for the opportunity to view nature or the
loss of well-being from residents who must endure more traffic from users of recreation
opportunities. This project focused on the computation of recreation economic values by
developing “direct use values” representing the benefits to individual recreationists directly
engaged in outdoor recreation activities. These values represent “access” to a particular site or to
an activity relative to that location or activity not being available or accessible to recreationists.
Thus, these economic values measure the total net benefits of recreation and not marginal

changes in site or activity access and quality.
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Table Al. Recreation Use Values Database (RUVD) Summary: All (US) vs PNW.

Recreation Use Values Pacific Northwest
Database — US (USFS Region 6)

RUVD Activity Average Value per Average Value per

Activity Day (2018 N Activity Day (2018 N

USD) USD)

Walking $13.63 9 --- ---
Hiking $85.09 91 $68.95 27
Backpacking $17.90 41 --- ---
Jogging / running $63.39 13 --- ---
Mountain biking $142.70 16 --- ---
Leisure biking $53.02 17 --- ---
Off-road vehicle driving $56.68 40 --- ---
Snowmobiling $45.61 8 --- ---
Motorboating (plus jetskiing / waterskiing) $38.73 84 $23.26 2
Downhill skiing / snowboarding $81.51 13 $13.77 2
Cross-country skiing $38.68 5 --- ---
Sightseeing $59.73 33 $40.93 1
Picnicking $33.58 24 $24.80 2
Nature study $21.59 1 — —
Yisitipg nature centers / arboretums / $29.99 3 . .
historic sites / aquariums
Wildlife viewing — birds $60.46 21 --- ---
Wildlife viewing — whales $75.05 2 --- ---
Wildlife viewing — other $65.32 363 $85.99 16
Photography $23.27 1 --- ---
Gathering forest products $74.35 14 $184.49 4
Developed camping $24.14 82 $46.12 5
Hunting (big / small game / waterfowl) $80.43 619 $85.31 32
Fishing (freshwater / saltwater) $81.26 1030 $77.53 41
Shellfishing $55.22 1 --- -
Whitewater kayaking / canoeing / rafting $127.67 65 $19.98 7
Flatwater kayaking / canoeing / rafting $42.52 16 - -
Beach — ocean $82.70 72 --- ---
Beach — lake, reservoir, river $29.53 3 --- ---
Swimming $30.18 14 $40.10 2
General other recreation $67.65 202 $64.43 17
TOTAL $73.46 2908 $73.38 158
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Table A2. Summary Statistics, RUVD data (N = 2908).

RUVD Variable Mean Standard Min Max
Error
Value per activity day (2018 USD) $73.46 70.78 $5.03 $440.58
Walking 0.0031 0.0556 0 1
Hiking 0.0312 0.1741 0 1
Backpacking 0.0141 0.1179 0 1
Jogging / running 0.0045 0.0667 0 1
Mountain biking 0.0055 0.0740 0 1
Leisure biking 0.0058 0.0762 0 1
Off-road vehicle driving 0.0138 0.1165 0 1
Snowmobiling 0.0028 0.0524 0 1
Motorboating / jetskiing / waterskiing 0.0289 0.1675 0 1
Downhill skiing / snowboarding 0.0045 0.0667 0 1
Cross-country skiing 0.0017 0.0414 0 1
Sightseeing 0.0113 0.1059 0 1
Picnicking 0.0082 0.0905 0 1
Nature study 0.0003 0.0185 0 1
Ylsmng nature centers / arboretums / historic 0.0028 0.0524 0 |
sites / aquariums
Wildlife viewing — birds 0.0072 0.0847 0 1
Wildlife viewing — whales 0.0007 0.0262 0 1
Wildlife viewing — other 0.1248 0.3306 0 1
Photography 0.0003 0.0185 0 1
Gathering forest products 0.0048 0.0692 0 1
Developed camping 0.0282 0.1656 0 1
Hunting (big / small game / waterfowl) 0.2129 0.4094 0 1
Fishing (freshwater / saltwater) 0.3542 0.4784 0 1
Shellfishing 0.0003 0.0185 0 1
Whitewater kayaking / canoeing / rafting 0.0224 0.1478 0 1
Flatwater kayaking / canoeing / rafting 0.0055 0.0740 0 1
Beach — ocean 0.0248 0.1554 0 1
Beach — lake, reservoir, river 0.0010 0.0321 0 1
Swimming 0.0048 0.0692 0 1
General other recreation 0.0695 0.2543 0 1
Northern (USFS Region 1) 0.0392 0.1941 0 1
Rocky Mountain (USFS Region 2) 0.0849 0.2788 0 1
Southwestern (USFS Region 3) 0.0650 0.2466 0 1
Intermountain (USFS Region 4) 0.0860 0.2804 0 1
Pacific Southwest (USFS Region 5) 0.530 0.2240 0 1
Pacific Northwest (USFS Region 6) 0.0543 0.2267 0 1
Southern (USFS Region 8) 0.2050 0.4037 0 1
Eastern (USFS Region 9) 0.3016 0.4590 0 1
Alaska (USFS Region 10) 0.0344 0.1822 0 1
Residents surveyed 0.3363 0.4725 0 1
Substitute prices included in model 0.2699 0.4440 0 1
Trend 35.21 10.33 1 56
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Table A3. Estimated meta-regression analysis model.

Variable Estimated Cluster Robust
Coefficient Standard Error
Walking -57.53" 14.51
Hiking 15.66 17.08
Backpacking -48.67" 14.91
Jogging / running -2.71 15.39
Mountain biking 59.03" 35.71
Leisure biking -13.86 14.52
Off-road vehicle driving -21.62 15.33
Snowmobiling -35.18" 18.05
Motorboating / jetskiing / waterskiing -33.35" 18.78
Downhill skiing / snowboarding 11.20 33.61
Cross-country skiing -14.79 14.15
Sightseeing -15.99 15.79
Picnicking -32.38" 12.33
Nature study -39.52" 15.75
Visiting nature centers / arboretums / historic sites / aquariums -30.17" 13.77
Wildlife viewing — birds -13.96 17.87
Wildlife viewing — whales 8.65 15.48
Wildlife viewing — other -11.12 13.29
Photography -37.84" 15.75
Gathering forest products 11.34 36.67
Developed camping -41.37" 12.83
Hunting (big / small game / waterfowl) 10.36 13.73
Fishing (freshwater / saltwater) 9.37 13.50
Shellfishing -22.12 15.51
Whitewater kayaking / canoeing / rafting 56.86 37.78
Flatwater kayaking / canoeing / rafting -22.02 14.03
Beach — ocean 19.23 22.32
Beach — lake, reservoir, river -40.52" 19.01
Swimming -30.90" 13.66
Northern (USFS Region 1) 1.71 14.80
Rocky Mountain (USFS Region 2) -3.50 12.39
Southwestern (USFS Region 3) -1.81 15.98
Intermountain (USFS Region 4) 7.44 14.76
Pacific Southwest (USFS Region 5) 0.89 15.67
Pacific Northwest (USFS Region 6) -4.99 14.48
Southern (USFS Region 8) -0.59 12.18
Eastern (USFS Region 9) -10.46 12.34
Alaska (USFS Region 10) 42.80 27.52
Residents surveyed -6.11 8.06
Substitute prices included in model -15.69" 7.86
Trend 0.73" 0.33
Constant 53.34" 20.83

Notes: dependent variable is Value per activity day (2018 USD); N = 2,908, adjusted R”> = 0.11; root mean squared error = 67.19;
and Constant is composite variable measuring all omitted variables, including General Other Recreation; Multi-region;
Nonresidents; and No Substitutes. Cluster robust standard error computed using individual study as cluster (n = 395).

T Variable is statistically significant at the p < 0.10 level or better. Overall margin of error is + 2.5 percent.
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Table A4. Example adaptation of meta-regression analysis benefit function for Walking

Variable gstelt'rir"::it::t Adaption value Partial Value
Walking -57.53 1 -57.53
Hiking 15.66 0 0
Backpacking -48.67 0 0
Jogging / running -2.71 0 0
Mountain biking 59.03 0 0
Leisure biking -13.86 0 0
Off-road vehicle driving -21.62 0 0
Snowmobiling -35.18 0 0
Motorboating / jetskiing / waterskiing -33.35 0 0
Downhill skiing / snowboarding 11.20 0 0
Cross-country skiing -14.79 0 0
Sightseeing -15.99 0 0
Picnicking -32.38 0 0
Nature study -39.52 0 0
V1s1tlpg nature centers / arboretums / historic sites / 30.17 0 0
aquariums

Wildlife viewing — birds -13.96 0 0
Wildlife viewing — whales 8.65 0 0
Wildlife viewing — other -11.12 0 0
Photography -37.84 0 0
Gathering forest products 11.34 0 0
Developed camping -41.37 0 0
Hunting (big / small game / waterfowl) 10.36 0 0
Fishing (freshwater / saltwater) 9.37 0 0
Shellfishing -22.12 0 0
Whitewater kayaking / canoeing / rafting 56.86 0 0
Flatwater kayaking / canoeing / rafting -22.02 0 0
Beach — ocean 19.23 0 0
Beach — lake, reservoir, river -40.52 0 0
Swimming -30.90 0 0
Northern (USFS Region 1) 1.71 0 0
Rocky Mountain (USFS Region 2) -3.50 0 0
Southwestern (USFS Region 3) -1.81 0 0
Intermountain (USFS Region 4) 7.44 0 0
Pacific Southwest (USFS Region 5) 0.89 0 0
Pacific Northwest (USFS Region 6) -4.99 1 -4.99
Southern (USFS Region 8) -0.59 0 0
Eastern (USFS Region 9) -10.46 0 0
Alaska (USFS Region 10) 42.80 0 0
Residents surveyed -6.11 1 -6.11
Substitute prices included in model -15.69 1 -15.69
Trend 0.73 62 45.26
Constant 53.34 1 53.34
Predicted Value / Person / Activity Day - - $14.47°

"Total sums to $14.28, but due to rounding the estimate is actually $14.47 (Table 1).
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Appendix B — County-Level Total Net Economic Value Estimates
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