University of New Hampshire

University of New Hampshire Scholars' Repository
Master's Theses and Capstones

Student Scholarship

Winter 2015

NON-INDUSTRIAL PRIVATE FOREST LANDOWNER ENGAGEMENT
AND AMENITY- DRIVEN MIGRATION IN WILDFIRE-PRONE
LANDSCAPES OF THE INLAND NORTHWEST
Morgan Ann Crowley
University of New Hampshire, Durham

Follow this and additional works at: https://scholars.unh.edu/thesis

Recommended Citation
Crowley, Morgan Ann, "NON-INDUSTRIAL PRIVATE FOREST LANDOWNER ENGAGEMENT AND AMENITYDRIVEN MIGRATION IN WILDFIRE-PRONE LANDSCAPES OF THE INLAND NORTHWEST" (2015). Master's
Theses and Capstones. 1063.
https://scholars.unh.edu/thesis/1063

This Thesis is brought to you for free and open access by the Student Scholarship at University of New Hampshire
Scholars' Repository. It has been accepted for inclusion in Master's Theses and Capstones by an authorized
administrator of University of New Hampshire Scholars' Repository. For more information, please contact
Scholarly.Communication@unh.edu.

NON-INDUSTRIAL PRIVATE FOREST LANDOWNER ENGAGEMENT AND AMENITYDRIVEN MIGRATION IN WILDFIRE-PRONE LANDSCAPES OF THE INLAND
NORTHWEST

BY
MORGAN A. CROWLEY
BA, McGill University, 2013

THESIS

Submitted to the University of New Hampshire
in Partial Fulfillment of
the Requirements for the Degree of

Master of Science
in Natural Resources
December, 2015

i

ALL RIGHTS RESERVED
© 2015
Morgan Ann Crowley

ii

This thesis has been examined and approved in partial fulfillment of the requirements for the
degree of Master of Sciences in the Department of Natural Resources by:

Thesis Co-Chair, Dr. Russell G. Congalton, Professor of
Natural Resources
Thesis Co-Chair, Dr. Joel Hartter, Associate Professor of
Environmental Studies, University of Colorado –
Boulder
Dr. Lawrence C. Hamilton, Professor of Sociology
Dr. Kenneth M. Johnson, Professor of Sociology

On December 10, 2015

Original approval signatures are on file with the University of New Hampshire Graduate School.

TABLE OF CONTENTS
iii

DEDICATION…………………………………………………………………………

viii

ACKNOWLEDGMENTS……………………………………………………………..

ix

LIST OF TABLES…………………………………………………………………….

xi

LIST OF FIGURES……………………………………………………………………

xii

ABSTRACT…………………………………………………………………………...

xiii

CHAPTER

PAGE

I. INTRODUCTION AND BACKGROUND...............................................................

1

Introduction.........................................................................................................

1

Background…………………………………………………………………….

2

Wildfires in the Inland Northwest…………………………………….........

2

Amenity-Driven Migration, Forest Management, and Wildfire
Vulnerability………………………………………….................………….

6

Resilience and Engagement in Collaborative and Community Forest
Management.......…………………………………………..........................

11

Study Area………………………………………………………………….

13

Objectives............................................……………………………………..

17

II. MODELING WILDFIRES USING GEOSPATIAL AND DEMOGRAPHIC
CHARACTERISTICS OF AMENITY-DRIVEN MIGRATION IN THE INLAND
NORTHWEST FROM 1992 TO 2009.............................................................................

18

Introduction...........................................................................................................

18

Objectives.........................................................................................................

22

Data…................................................................................................................

22

Study Area....................................................................................................

23

iv

Response Variable…………………………………………........................

24

Climatic Variation Variable………………………………………..............

25

Possible Indicators of Amenity-driven Migration……….…........................

26

Methods...............................................................................................................

26

Principal Component Analysis......................................................................

26

Random Effects Panel Model………………………………........................

28

Results................................................................................................................

30

Principal Component Analysis......................................................................

30

Random Effects Panel Model………………………………........................

32

Discussion and Conclusion.............................................................................................

34

III. CHARACTERIZING NON-INDUSTRIAL PRIVATE FOREST LANDOWNERS’
MANAGEMENT ADVICE SOURCES AND COLLABORATIVE FORESTRY ENGAGEMENT IN
WALLOWA COUNTY, OR.............................................................................................

37

Introduction........................................................................................................

37

Forest Management and Engagement..........................................................

37

Collaborative Forest Management...............................................................

38

Forest Management Advice Networks........................................................

40

Objectives....................................................................................................

43

Methods................................................................................................................

43

Study Area.....................................................................................................

43

Qualitative Interviews...................................................................................

45

Results.................................................................................................................

48

Community Forestry Meting Attendance......................................................

48

Forest Management Engagement..................................................................
v

48

Forest Management Engagement Actions.....................................................

52

Two Types of Forest Management Engagement...........................................

55

Forest Management Advice Network............................................................

56

Active Forest Management...........................................................................

57

Discussion and Conclusions................................................................................

58

IV. ANALYZING NON-INDUSTRIAL PRIVATE FOREST LANDOWNERS’ PERSPECTIVES ON
FOREST MANAGEMENT, RISK AND DEMOGRAPHIC TRANSITIONS…………….....

62

Introduction...........................................................................................................

62

Absentee Non-Industrial Private Landowners................................................

63

Qualitative GIS and NIPF..............................................................................

66

Objectives......................................................................................................

67

Methods...............................................................................................................

68

Study Area......................................................................................................

68

Qualitative Interviews....................................................................................

70

Results..................................................................................................................

73

Perspectives of Healthy Forest.......................................................................

73

Perspectives of National Forest Management................................................

74

Wildfire Threat................................................................................................

75

Forest Landowner Changes.............................................................................

76

Community Demographic Change..................................................................

77

Discussion and Conclusions.................................................................................

79

V. OVERARCHING CONCLUSIONS.........................................................................

81

Conclusions.........................................................................................................

81

Chapter 2........................................................................................................
vi

81

Chapter 3........................................................................................................

82

Chapter 4........................................................................................................

83

Broader Implications......................................................................................

84

LIST OF REFERENCES................................................................................................

87

APPENDICES................................................................................................................

105

HISTOGRAM AND COOK’S DISTANCE..................................................................

106

SCATTER PLOTS OF PDSI AND PC2.......................................................................

107

STATA GLS MODEL OUTPUT……….......................................................................

108

IRB STUDY EXTENSION APPROVAL.....................................................................

109

IRB MODIFICATION APPROVAL.............................................................................

110

PARTICIATION INQUIRY LETTER..........................................................................

111

NIPF INTERVIEW QUESTIONS................................................................................

113

COMMUNITY-BASED ORGANIZATION INTERVIEW QUESTIONS...................

116

NIPF INTERVIEWS TABLE........................................................................................

117

vii

DEDICATION

This thesis is dedicated to my amazing family, including my newly acquired family-inlaw. I can’t articulate enough how appreciative I am of my husband, Ian, who is my mentor not
only in academia but also in life. Additionally, I sincerely dedicate this thesis to my mom,
Wendy, and my dad, Rick, for raising me as a strong Woman in Science with their unwavering
support and encouragement throughout my entire life.

viii

ACKNOWLEDGMENTS
I would like to acknowledge and thank my entire thesis committee: Dr. Russ Congalton
(Co-Chair), Dr. Joel Hartter (Co-Chair); Dr. Kenneth Johnson, and Dr. Lawrence Hamilton for
contributing ideas to my research and offering constructive suggestions over the past 2 years. I
appreciate Joel Hartter’s willingness to take me on as a master’s student straight out of my
bachelor’s program at McGill University. I am especially grateful to Russ Congalton for his
continued mentorship, which was integral to the culmination of my MS thesis. I am forever
grateful for the funding networks to which Russ introduced me and it was an honor to TA two of
his advanced courses with the Teaching Assistantship. It’s true that Russ is always right!
I sincerely appreciate the support I received from Thelma Thompson, Linda Johnson, and
Francis Hallahan of the Dimond Library throughout my tenure as a Geospatial Services Center
intern. I am ever thankful for the opportunities they provided for expanding my geospatial
knowledge and for trusting me when I had a crazy idea of bringing back GIS Day in 2013. I
thank Nils Christoffersen of Wallowa Resources for his guidance and always being available for
discussions spur of the moment during my time in Wallowa County. I acknowledge sincerely Dr.
Jim Henson of Wallowa Resources for the generous time he spent with me both while in Oregon
and the periods following to discuss the development of my project and its applicability to the
community. I also thank Joni Maasdam of Wallowa Resources, Brian Clapp of Wallowa
Resources, Dr. Jesse Abrams of UOregon, Dr. Emily Jane Davis of OSU Extension, Dr. Forrest
Stevens of ULouisville, Dr. Mark Ducey of UNH, Kristy Athens of NEOEDD, Bruce Dunn of
RY Timber, Paul T. Oester of OSU Extension and all other Wallowa Resources, ODF, OSU
Extension, CAFOR, and UNH faculty, staff, and students for contributing to an invaluable field
ix

season in Wallowa County and a wonderful environment to procure my thesis. Lastly, I sincerely
thank the thirty-seven NIPF interviewees for often welcoming me into their houses and sharing
their forest management experiences. I am forever grateful to their hospitality and willingness to
participate in this research.
Funding for this thesis research came from a Teaching Assistantship from 2014 –2015,
AmericaView from 2013-2015, the UNH Dimond Library for work as a Geospatial Services
Center Intern from 2013-2015, the Disaster Resilience for Rural Communities Program (which is
part of the National Institute of Food and Agriculture program of the U.S. Department of
Agriculture, Award #2010-67023-21705) from 2013 – 2014, the UNH Department of Natural
Resources Farrington Research Funds in 2015, a George Frick Fellowship from 2014 – 2015,
and a UNH Graduate School Travel Grant in 2015. These funds were integral to accomplishing
my MS research and I thank genuinely all the contributors for their support.

x

LIST OF TABLES
2.1

Table of variable names and descriptions..........................................................

27

2.2

Table of Principal Component Analysis Results…………...............................

30

2.3

Table of Generalized Least Squares Model Results..........................................

33

xi

LIST OF FIGURES
1.1

Federal Wildfire Appropriations to USFS and DOI Chart............................

4

1.2

Study area map of the Inland Northwest Counties and Ecoregion................

15

1.3

Study area map of Wallowa County NIPF owners.......................................

16

2.1

Study area map of the Inland Northwest Counties and Ecoregion...............

23

2.2

Annual wildfire size on USFS from 1992-2009 histogram………..............

25

2.3

Inland Northwest maps of predictor variables…………………..................

32

2.4

Adjusted margins plot for PC2 and PDSI…………………….....................

34

3.1

Study area map of Wallowa County NIPF owners.......................................

46

3.2

Incentives & Barriers to Forest Management Engagement............................

50

4.1

Study area map of Wallowa County NIPF owners.......................................

69

xii

ABSTRACT
NON-INDUSTRIAL PRIVATE FOREST LANDOWNER ENGAGEMENT AND AMENITYDRIVEN MIGRATION IN WILDFIRE-PRONE LANDSCAPES OF THE INLAND
NORTHWEST
by
Morgan A. Crowley
University of New Hampshire, December 2015

Rural counties in the Inland Northwest have a ‘working lands’ culture that supports
livelihoods dependent on the health of wildfire-prone private and public forests. Wildfires
threaten economic livelihoods and exacerbate the challenges of working landscapes impacted by
changing economies, demographic trends, and forest conditions. The main objectives of this
thesis are to investigate: 1) what comprises amenity-driven migration and how are amenitydriven migration and wildfire severity related?; 2) are amenity-driven migrants engaged in forest
management activities in Wallowa County, Oregon and what is forest management
engagement?; 3) how does landowner parcel proximity from WUI, USFS land relate to
perspectives of healthy forest, wildfire risk and how do geographic characteristics of amenitydriven migration relate to landowner perceptions of forest community transitions?
First, amenity-driven migration is defined as depending on natural amenities, seasonal
homes, protected area, older adult net migration rate, and creative industry using a principal
component analysis. Generalized least squares modeling of the Inland Northwest from 19922009 indicates significant statistical relationships between amenity-driven migration,
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urbanization and drought with annual burned acres on USFS land. Second, interviews with thirty
non-industrial private forest landowners from Wallowa County, OR, emphasize the importance
of a clear definition of forest management engagement. Interviews outline two varying types of
forest management engagement as: 1) engagement on own forestland; 2) engagement in the
broader community forest management. Third, interviews with thirty non-industrial private forest
landowners from Wallowa County, OR emphasize that landowner perspectives of changing
Wallowa County community dynamics are more prominent for landowners who dwell near their
forest parcels. Furthermore, analyses of the qualitative interviews emphasize the continued need
for forestry information outreach to landowners in or nearby the WUI to clarify forest
management understanding. This research is especially useful for residents, landowners and
policy-makers to better understand transitions faced by NIPF owners on the landscape and
community level when establishing forest management and land use policies within wildfireprone landscapes.

xiv

CHAPTER 1. INTRODUCTION AND BACKGROUND

Introduction
The research presented in this thesis was carried-out over two years of study in the
Natural Resources program at the University of New Hampshire. My thesis research addresses
questions regarding wildfires and human migration, including engagement by non-industrial
forest landowners (NIPF) in the Inland Northwest related to forest management. The majority of
the data presented throughout the text come from detailed interviews with NIPF landowners
from Wallowa County, Oregon. Additional data presented throughout this thesis include
geospatial and demographic variables averaged to the county level in the Inland Northwest.
This manuscript is subdivided into five chapters. Chapter 1 contextualizes the research
using literature about the following subjects: 1) wildfires in the Inland Northwest; 2) amenitydriven migration, forest management, and wildfire vulnerability; 3) resilience and forest
management engagement; and 4) the study area. In Chapter 2, the relationship between wildfire
size and components of amenity-driven migration were examined with respect to counties across
the Inland Northwest from 1992-2009. Chapter 3 provides overarching insight into NIPF
landowner perspectives of forest management engagement in Wallowa County, OR from
individual interviews. Chapter 4 uses those interview data from Chapter 3 to address the impact
of forest parcel location on NIPF owner perspectives of community transitions and forest
management. Chapter 5 provides a summary from Chapters 2 through 4 and contextualizes the
broader impacts of the findings. Chapters 2, 3 and 4 will be submitted for publication as separate
journal articles following my thesis defense.
1

Background
Wildfires in the Inland Northwest
By 2050 the number of wildfires in the western United States is predicted to double as a
result of the changing climate (Dellasala et al. 2013; Yue et al. 2013; 2014). More fires mean
increasing wildfire emissions, burned areas and costs associated with wildfire damage (Gill &
Allan 2008; Hessburg & Agee 2003; Hessburg et al. 2005; Marlon et al. 2012; Pyne 1997).
Spruce budworm and other insect outbreaks have increased in both frequency and severity in the
20th century in northeastern Oregon forests (Swetnam et al. 1995). Nine of the ten warmest years
since records began in 1880 occurred in the 21st century (NOAA 2015). Increased winter
temperatures are contributing to longer periods for insect reproduction and migration, decreased
rainfall, and prolonged drought, all of which are contributing to increased tree stress within
Inland Northwest forests (Anderegg et al. 2012; 2015; Baker & Williams 2015; Covington &
Moore 1994; Ganey & Votja 2011; Kolb 2015). Dry forests of the Inland Northwest are
characterized by a small number of species. Grand fir (Abies grandis), lodgepole pine (Pinus
contorta), western larch (Larix occidentalis), and Douglas fir (Pseudotsuga menziesii) dominate
the lower altitudes and wetter sites, ponderosa pine (Pinus ponderosa) are found on the drier and
warmer sites, and subalpine fir (Abies lasiocarpa) and some Engelmann spruce (Picea
engelmannii) and lodgepole pine are at mid-altitude, wetter, and cooler sites (Agee 2003; Arno
1980; Schoennagel et al. 2004). Fire is a normal part of dry forest ecology, and normal low-,
moderate-, and high-severity regimes follow frequencies of every 4-25 years, 30-50 years, and
80-100 years respectively (Agee 2003; Graham et al. 2004). Historical fire regime patterns in
most dry ponderosa pine forests supported low-severity, short-interval surface fires to maintain
open stands (Schoennagel et al. 2004; Swetnam & Baisan 1996).
2

There has been ample evidence that fire suppression changes natural stand-replacing fire
regime (Arno & Fiedler 2005; Dodge 1972; Keeley et al. 1999; Morgan et al. 2001; Schoennagel
et al. 2004; Webster & Halpern 2010). Fire suppression in these regions has been linked to fuel
accumulation and increased risk of catastrophic wildfires (Arno & Fiedler 2005; Dodge 1972;
Keeley et al. 1999; Morgan et al. 2001; Schoennagel et al. 2004; Webster & Halpern 2010).
Stands became denser with young fire-intolerant trees as historical fire regimes were replaced
with fire suppression in dry forests (Schoennagel et al. 2004). Fuel accumulation in turn
increased with “ladder” fuels at various heights that made stands vulnerable to carrying fuels to
canopies, and increased risk of disastrous wildfires (Schoennagel et al. 2004). Some perceive the
wildfires in the Inland Northwest as evidence of insufficient forest management and others see it
as excessive inappropriate public forestland management (Carroll et al. 2007; Vaughn & Cortner
2005). U.S. National Forest management strategies have favored fire suppression for the past
100-plus years, further contributing to unnatural fuel accumulations and causing more
catastrophic wildfires on National Forests (Fairbrother & Turnley 2005; Schoennagel et al. 2004;
Thompson & Calkin 2011; Thompson et al. 2011).
Increasing human development in wildfire-prone regions has rendered communities more
vulnerable to uncontrolled, catastrophic wildfires and the high costs associated with wildfire
damage (Daniel et al. 2007; Hessburg & Agee 2003; Hessburg et al. 2005). Structures vulnerable
to fire represent more than just fuel for the increased fires because they are also valued by the
people who dwell, work, and rely on them in a variety of ways (Daniel et al. 2007). From 20022006, over 10,000 homes were destroyed and 92 people were killed by wildfires in the United
States, costing $6.3 billion in federal funds to fight the fires (Gude et al. 2008; NWCG-SHWT
2007; NIFC 2007). From 2002-2013, the average cost of wildfire protection and suppression had
3

Figure 1. Federal Wildfire Appropriations to the Forest Service and Department of the
Interior, 1994 – 2012, adapted from Gorte (2013) using data from CRC RL 33990, Federal
Funding for Wildfire Control and Management.
increased to over $3.5 billion annually from the annual average of $1 billion in the 1990s (Gorte
2013; Figure 1). Wildfire-fighting costs, however, do not take into consideration the health
implications of wildfire exposure. To address this expense, Richardson et al. (2012) has
quantified the estimated the cost of wildfire smoke exposure as $84.42 per exposed person per
day. This measurement implies that there are more costs resulting from wildfires than structural
losses and suppression costs.
Individual wildfires have a wide range of costs and risks associated with them. The
Carlton Complex fire in August 2014 was the largest wildfire in Washington state history (Wheat
4

2014). This 256,108-acre wildfire cost $60 million to suppress and resulted in 470 structures and
homes destroyed, one person’s death, 1,000 cattle loss, 500 miles of fencing loss and millions of
board feet of timber loss (Wheat 2014). The National Fire Plan was created to direct funding
towards firefighting, restoration, fuels reduction, community assistance, accountability and better
understand the best way to mitigate the risks faced by people who live in regions vulnerable to
fire (Kostishack & Rana 2002). In particular, the U.S. government emphasized the importance of
moving away from fire-suppression management towards complete ecosystem management
approaches (Kotishack & Rana 2002).
Active management strategies to remove stressed and vulnerable trees, whether
controlled burning, thinning, harvesting, or other measures, have been recommended by forestry
and fire agencies to reduce the buildups of ladder fuels within forests that experience short firereturn intervals, such as in the Inland West and Blue Mountains Region of Oregon (Agee 2002;
Agee & Skinner 2005; Allen et al. 2002; Fried et al. 2004; Gude et al. 2008; McKelvey et al.
1996; Omi et al. 2006; Pollet & Omi 2002; Price & Rind 1994). “One size fits all” forest
management solutions have been discouraged for reducing wildfire hazards in vulnerable
communities due to the likely creation of unintended consequences (Caroll et al. 2007;
Schoennagel et al. 2004). One possible means of addressing wildfire and forest manage on public
lands is through the establishment of collaboratives, which are regularly meeting stakeholder
groups with “defined missions, policies, and procedures and focus on multiple projects and/or
on the overall direction of a specific public lands area” (Davis et al. 2015:1; OSFFAC 2013).
Collaborative projects that emphasize forest restoration have been suggested to provide tailored
solutions for local forest management to prevent impacts on local livelihoods (Black et al. 2011).
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Ecological restoration and fire mitigation projects on dry forests on public lands have
been encouraged to implement active management including widespread thinning programs
modeled after historical stand structures (Schoennagel et al. 2004). Forest restoration projects to
reduce unnatural fuel buildup in western forests have been mandated through such bills as the
Healthy Forests Restoration Act of 2003 (Schoennagel et al. 2004). To ensure that any forest
restoration projects proposed have minimal environmental impact, the United States Forest
Service (USFS) must compile Environmental Assessments (EA) and Environmental Impact
Statements (EIS) as mandated by The National Environmental Policy Act (NEPA) of 1969
(Fairbrother & Turnley 2005). Active forest management strategies and forest restoration
projects have been effectively implemented across the wide range of private, state and federal
lands in the western United States when designed with engaged forest community stakeholders
and private forest landowners (McGee 2011; Ryan & Hamin 2008; Shindler & Cheek 1999).
Amenity-Driven Migration, Forest Management, and Wildfire Vulnerability
The movement of people between urban and rural communities has been especially
common since the acquisition of the west, but intentions for migration have been ever-changing
(Dwyer & Childs 2004; Gosnell & Abrams 2009). Migration has had a substantial impact on
population change in many amenity-rich rural areas in the U.S. (Johnson et al. 2005; Nelson
2001; Winkler et al. 2012). Some rural communities undergo gains in population due to inmigration at steady rates and other communities experiencing population loss due to outmigration (Hamilton et al. 2008; Johnson 2006). Intentions for migration are often difficult to
quantify because they rely heavily on both the dynamics of the origin community, destination
community, and the individuals themselves (Gosnell & Abrams 2009; Hamilton et al. 2008;
Ulrich-Schad et al. 2013).
6

The American West is described as a region where high rates of population growth are
related to amenity migration (Gosnell & Abrams 2009). Economic well-being in rural, amenityrich and postindustrial societies has often been linked to the quality of life (often resulting from
the presence of natural or cultural amenities) rather than the quantity of goods (Bell 1973;
Gosnell & Abrams 2009). This association helps explain migration to and from because a large
pull for urban residents to rural communities is the high quality of life associated with readily
available natural amenities and close-knit rural communities (Lichter & Brown 2011; Macgregor
2010; Ulrich-Schad et al. 2013). This occurrence is called amenity migration. Amenity-driven
migration is the migration of largely affluent urban or suburban people to rural areas specifically
for those lifestyle amenities, including scenery, outdoor recreation opportunities, and sense of
community (Argent et al. 2007; Gosnell & Abrams 2009; Marcouiller et al. 2002; Moss 2006).
Amenity-driven migration to regions for natural or cultural amenities is both the cause
and effect of rural community transition (Gosnell & Abrams 2009), a transition termed the "rural
restructuring" of rural America (Gosnell & Abrams 2009; Nelson 2001; Woods 2003). Rural
communities are evolving away from traditional industries, land use, and social composition into
“post-productivist,” or “multifunctional” landscapes across the United States (Gosnell & Abrams
2009; McCarthy 2005; Wilson 2001; 2006). Rural recreation and amenity areas within U.S. have
been found to be hotspots for high rates of both population and land cover change (Dwyer &
Childs 2004). The demographics structure and socioeconomic components of rural communities
change with the influx of new amenity-focused migrants, resulting in changes in ownership, use
and governance of rural lands (Gosnell & Abrams 2009). Urban-dwelling retirees seek out
permanent and seasonal homes in many rural communities due to their recreation and scenic

7

settings as the massive cohort of the baby boomer generation reaching the age of retirement
(Dwyer & Childs 2004).
The Inland Northwest in particular provides magnificent bodies of water, sloping valleys,
and rich amenity-focused history and culture, drawing recreation-minded people to purchase
low-cost homes and private woodlands. Across the Inland Northwest, absentee landowners are
prevalent in working landscapes. Similarly, in the Rocky Mountain region, 57% of woodland
owners are absentee (Arizona, Colorado, Idaho, Kansas, Montana, Nebraska, New Mexico,
North Dakota, South Dakota, Utah, and Wyoming) (Sustaining Forest Families 2009). Many
woodland landowners (34%) in the Pacific region are absentee woodland owners, not living on
their forested lands (Sustaining Forest Families 2009). In Oregon in particular, over 28% of
woodland owners are absentee owners (Sustaining Forest Families 2009). Additionally, 19% of
woodland owners in Oregon acquired their land in the past five years, and only 36% of woodland
owners in Oregon have sought information on forest management in the past year (Sustaining
Forest Families 2009).
Absentee forest landowners that are not amenity landowners are often referred to as
“trophy ranchers” or “hobby ranchers” (Gentner & Tanaka 2002). Most often these productionoriented landowners have contrasting values with amenity non-resident owners, who own less
than 1000 acres and prioritize it as recreational, vacation, or a seasonal residence (Abrams 2011).
Seasonal producers are often less dependent on their production income than year-round
producers, with many seasonal producers inheriting or purchasing their land from family
members (Abrams 2011). Seasonal residents who are less engaged in the forest management in
their community often spend less time physically on their property. Working with absentee
landowners for private forest-management creates stewardship challenges on properties with
8

high turnover because resource production is not a priority and landowners tend to lack land
management experience (Abrams 2011). Changing ownership therefore can result in changing
landscape level management and individual fire management techniques, perceptions, and values
within transitional rural communities (Abrams et al. 2012).
In the western US, fire management within these rural counties is incredibly important,
because that many retirees and newcomers prefer homes situated “in the woods” (Dwyer &
Childs 2004). A shared objective for many residential developments and subdivisions is to be
close to public lands and the views and wilderness they provide (Dwyer & Childs 2004). Land
development surrounding public lands in the wildland-urban interface (WUI) renders historical
land management techniques unusable due to close proximity of residents (Abrams et al. 2012;
McCool & Kruger 2003; Schoennagel et al. 2009). Along the Rocky Mountain Front in
Montana, amenity-driven development of local roads reduced local fire management options and
increased fire risk in the nearby community (Abrams et al. 2012; Yung & Belsky 2007).
Amenity-driven migration in rural communities typically has had more negative impacts
than positive on fire management strategies. Changes in ownership, even without further land
development can change community priorities for fire management (Abrams et al. 2012). As
Stewart (2002) describes, the “lifecycle” of amenity-driven migration first begins with
recreational areas, leading to an influx in seasonal homes in that area, and finally results in the
retirees moving to that community. Natural resource organizations face challenges interacting
with part-time and seasonal residents due to their diverse and varying needs while working with
public forest management groups (Dwyer & Childs 2004). As land is continuously subdivided,
with newcomer landowners holding smaller lands, previously emphasized one-on-one
management assistance is no longer possible or as straightforward as when designed. In some
9

regions, new amenity landowners have brought with them the "willingness to innovate," and the
economic resources to prioritize fire management on their lands when they move into former
farming or ranching communities that may not have prioritized fire management (Abrams et al.
2012; Wilson 2006). The willingness to innovate introduces the potential for a combination of
adaptive and collaborative management between forest landowners in order to sustain forest and
resources across changing landscapes due to in-migrants (Aplet et al. 1993; Clark et al. 1997;
Dwyer & Childs 2004; Dwyer et al. 2003; Selin & Chavez 1995).
The wildland-urban interface (WUI) is defined as a region where man-made structures
intermingle with wildland vegetation, and has been used to identify communities that are
vulnerable to wildfire impacts and in need of aid and pre-fire strategies by the USFS (Radeloff et
al. 2005; Stein et al. 2013). The limited fire management options in combination with
community growth in the WUI has resulted in the potential for increased ignition sources, thus
raising community wildfire risk overall (Abrams et al. 2012; Cardille et al. 2001; Syphard et al.
2007). Across the U.S., about 32% of US houses were situated within the WUI in 2000, and this
percentage is expected to increase in the upcoming years (Radeloff et al. 2005). In fact, there is
an expected increase of regions categorized as WUI in the upcoming years due to decreases in
population/housing density, increases in amenity-driven population in nonmetropolitan counties,
and dispersal of regional population towards the west (Hammer et al. 2009). With the impending
retirement of the baby boomer cohort, large housing developments within the WUI are expected
for the Inland Northwest in the future due to predominantly amenity-driven migrants with little
previous forest management experience. Therefore, it is important to understand the relationship
between wildfire (incidence and occurrence) and amenity-driven migration as one aspect of the
WUI.
10

Resilience and Engagement in Collaborative and Community Forest Management
In working landscapes, the interaction between human communities and their
surrounding ecological systems is undeniable. Resilience, as defined by Walker and Salt (2006:),
is the “capacity of a system to absorb disturbance and still retain essentially the same function.”
(Cheng et al. 2013: 3). Resilience theory establishes that social and natural systems are connected
(1) and change constantly in order to adapt to shocks (2). The adaptive capacity (3) of a system to
reorganize and adjust to the disturbances continue until the threshold (4) of that system is met
and it takes on unforeseen structures and functions as a new system. To prevent unanticipated
effects on working landscapes, community-based initiatives and policies are integral to aid in
shifting or adapting to the system changes to ensure resilience (5) (Cheng et al. 2013; Walker &
Salt 2006). Resilience is a present topic in federal forest management, as shown by its
incorporation into the USFS’ proposed rule of promoting “healthy, resilient, diverse and
productive national forests and grasslands,” and the National Cohesive Wildland Fire
Management Strategy’s perspective of “restoring and maintaining resilient landscapes,” (Cheng
et al. 2013: 2).
Wildfire-prone communities adjoining public forestlands across the Inland Northwest
have turned towards the five major components of resilience, listed above, for tangible solutions
in complex environments including collaborative community-based organizations and forestland
co-management (Cheng et al. 2013; Walker & Salt 2006). Collaborative projects led by proactive
community-based organizations are an important method for working towards achieving
resilience in social-ecological systems when the policies that govern have unintended
consequences away from resilience (Cheng et al. 2013). Forest industry stakeholder advisory
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committees have been found to increase local public participation within forest management
(Charnley & Poe 2007; McGurk et al. 2006; Pacheco 2005).
In addition to increasing resilience, community-based and collaborative forestry projects
can also help increase engagement of potentially less engaged forest landowners in forest
management. Forest management within community-based and collaborative forestry relies
heavily on public participation and civic engagement (Burns et al. 2002; Gray et al. 2001).
Engaged and active community stakeholder groups are important to identify the risks that
community members are exposed to, how they mitigate those risks, and what constrains their
risk-reduction actions (Smit & Wandel 2006). Collecting place-based perspectives is necessary
in adaptive capacity research in order to be able to anticipate future risks and vulnerabilities, and
increased future adaptive capacity (Smit & Wandel 2006). In turn, increased participation of
local people in collaborative forest management has been found to result in stronger supporters
of forest conservation as a result of the integration of local knowledge into the place-based forest
management (Agrawal 2005; Charnley & Poe 2007). The USFS has identified a need to examine
how community forestry is successful at increasing local community participation in forest
management (Charnley & Poe 2007).
Civic engagement is defined as people within a community coming together to identify
needs and then work towards fulfilling a common goal (Kruger & Shannon 2000). Active
participation in community planning and organization promotes passing down common culture
and values amongst residents, thus contributing to “place identity” (Kruger & Shannon 2000;
Poston 1950; Proshansky et al. 1995; Schneekloth & Shibley 1995). “Place identity” is a sense of
belonging to one’s community, and is often a by-product of active participation within one’s
community (Kruger & Shannon 2000; Poston 1950; Proshansky et al. 1995; Schneekloth &
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Shibley 1995). When examining five community-based woodlands monitoring projects within
the western U.S., Fernandez-Gimenez et al. (2008) found that community participation exists as
community member involvement either in the design stage, data-gathering phase, or in all or
most of the phases of monitoring (Fernandez-Gimenez et al. 2008). The findings from
Fernandez-Gimenez et al. (2008) outlining successful community participation contributes to the
first two components of the definition of engagement from Kruger & Shannon (2000), with
engagement either in the form of commitment, continuing involvement in all stages of projects,
and acts of progress (Kruger & Shannon 2000).
Although most definitions of engagement refer to civic engagement rather than forestmanagement engagement, the similarities between activeness of landowners in civic government
and collaborative or community forestry projects is much the same. When referring to
“engagement” in examining community-based forest management groups and forest
management case studies, “involvement”, “engagement”, and “participation” are used
interchangeably (Burns et al. 2002; Fernandez-Gimenez et al. 2008; Gilbert 2007; McGee 2011;
Ryan & Hamin 2008). Many studies refer to the need to increase engagement among NIPF. For
instance, the Sustaining Family Forest Initiative follows this strategy with their Tools for
Engaging Landowners Effectively (TELE) project, however, they do not define engagement but
establish that engaged stakeholders have stewardship mindsets and participate in active
management on their own private lands (Sustaining Forest Families 2009).
Study Area: The Inland Northwest and Northeast Oregon
The fire-prone Inland Northwest is an important region to examine for the effects of
amenity-driven migration, land development, and the wildland-urban interface as it is
experiencing each phenomenon. Urbanization and rural development has been especially
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common in recent years in the Inland Northwest, and human development of these fragmented
wildfire-prone dry ponderosa pine forests has intermixed combustible vegetation types with bare
ground, concrete, and grazed spaces (Hessburg et al. 2005). The Inland Northwest contains many
large, contiguous regions with elevated ground fuels and is experiencing increasingly severe
wildfires (Hessburg & Agee 2003). Wildfires have been a longtime component of the fire
ecology in the Inland Northwest, however increased settlement has resulted in less spatial
isolation of formerly contiguous regions prone to fires (Hessburg & Agee 2003).
The Inland Northwest (defined by Hann et al. 1998, Hessburg & Agee 2003) includes 90
total counties, including 1 county in Wyoming, 10 counties in Montana, 18 counties in Oregon,
20 counties in Washington, and 41 counties in Idaho (Figure 2). This region is primarily
nonmetropolitan (84 counties), containing 6 counties classified as “metropolitan” by the 2013
metropolitan/nonmetropolitan classification from the US Department of Agriculture Economic
Research Service (Parker 2013). The metropolitan regions will not be removed from the study
region, because all counties in the Inland Northwest experience wildfire risk, and in turn are part
of the amenity-driven migration cycle as origin communities of amenity migrants.
The Inland Northwest includes the three most northeastern counties of Oregon: Baker,
Union and Wallowa County. These counties span over 8,000 square miles, with 53% managed
federally by the Wallowa-Whitman National Forest, Umatilla National Forest, Malheur National
Forest, and the Bureau of Land Management (Hartter et al. 2014). Since the 1990s, timber
production on federal lands within these three counties has decreased by 90%, causing
widespread economic impacts for county residents. This change has been seen as a transition
from a resource- to amenity-based economy, as has been happening in many other rural
communities across the United States (Abrams & Bliss 2013; Gosnell & Abrams 2009; Hamilton
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Figure 2: Inland Northwest Counties. Derived from Inland Northwest Ecoregion in
Hessburg & Agee (2003).
et al. 2008; 2013). Young or skilled residents from these rural areas are likely to either move to
other regions or move away from traditional timber industry positions, echoing patterns seen in
other rural working land communities. Within Wallowa County, some residents believe
newcomers to have values that are less harmonious values with others in their community. Often
they are perceived as motivated solely make a profit off of their newly acquired lands (Abrams
2011). Many forest landowners in Wallowa County live on their properties seasonally, with hired
help to continue forest production on their estates (Abrams 2011).
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The 2006 New York Times’ "Rugged, Western, and Still a Bargain,” have highlighted the
northeast county of Oregon as a desirable destination for many amenity-driven migrations and
seasonal residents (Preusch 2006). Wallowa County spans over 3,000 square miles with 57%
managed federally as Wallowa-Whitman National Forest in Northeast Oregon, shown in Figure
3. Within Wallowa County, over 80% of 20-acre or larger parcels sold since 1995 have been
purchased by in-migrants, causing rapid land use change (Abrams 2011). Increasing community
engagement of all residents through collaborative stewardship efforts has been a priority within

Figure 3. Wallowa County Non-Industrial Private Forest Landowner map with Private
Forestlands determined as parcels with 10+ acres measured by the Timber Fire Patrol Tax for
Oregon Department of Forestry (Wallowa County 2013).
the county as part of Wallowa Resources, a community-based adaptive management group that
has facilitated a variety of collaborative forestry monitoring projects across the county with
participation of a significant proportion of the community (Fernandez-Gimenez et al. 2008).
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Collaborative land and forest management opportunities, vulnerability to wildfires and
destination for amenity migrants make Wallowa County an important place to examine within
the Inland Northwest.
Objectives
My thesis examines the following main research questions addressed in three sections.
First, what comprises amenity-driven migration and how are amenity-driven migration and
wildfire severity related? Second, are amenity-driven migrants engaged in forest
management activities in Wallowa County, Oregon and what is forest management
engagement? Third, how does landowner parcel proximity from WUI and public lands
relate to perspectives of healthy forest and wildfire risk, and how do geographic
characteristics of amenity-driven migration relate to landowner perceptions of forest
community transitions? These research questions will be addressed in three parts. First,
wildfire vulnerability, some correlates of amenity-driven migration, and land cover change will
be tested as predictors for wildfire size across the Inland Northwest. The second research
question will be addressed using interviews with NIPF landowners to identify barriers for
engagement in community and collaborative forest-management groups. To answer the third
question, I use parcel proximity in addition to interviews with NIPF landowners. This research is
especially useful for residents, landowners and policy-makers to better understand transitions
faced by NIPF owners on the landscape and community level when establishing forest
management and land use policies within wildfire-prone landscapes.
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CHAPTER 2. MODELING WILDFIRES USING GEOSPATIAL AND DEMOGRAPHIC
CHARACTERISTICS OF AMENITY-DRIVEN MIGRATION IN THE INLAND
NORTHWEST FROM 1992 TO 2009

Introduction
The number of wildfires in the western United States is predicted to double by 2050 as a
result of the changing climate (Dellasala et al. 2013; Yue et al. 2013; 2014). The increase of
wildfires will result in increasing wildfire emissions, burned areas and costs associated with
wildfire damage (Gill & Allan 2008; Hessburg & Agee 2003; Hessburg et al. 2005; Marlon et al.
2011; Pyne 1997). Fire has been a part of the Earth’s ecology for over 400 million years (Belcher
et al. 2010; Caldararo 2002; Pyne 1997; 2001), but changing fire management strategies has
increased catastrophic wildfires in the West (Marlon et al. 2011; Moritz et al. 2004; Pyne 1997).
Additionally, increasing winter temperatures due to global warming have contributed to longer
periods for insect reproduction and spread, and decreased rainfall contributing to prolonged
drought has contributed to increased tree stress across western United States’ forests (Anderegg
et al. 2012; 2015; Baker & Williams 2015; Covington & Moore 1994; Ganey & Votja 2011;
Kolb 2015). The increased social, ecological, and economic costs associated with catastrophic
wildfires emphasize the uncontrollable “fire problem” in western American forests (Agee 2003;
Gill & Allan 2008; Hessburg et al. 2005; Pyne 1997; Marlon et al. 2011; Moritz et al. 2004).
Human development in wildfire-prone regions has rendered communities more
vulnerable to catastrophic wildfires and the high costs associated with wildfire damage (Daniel et
al. 2007; Hessburg & Agee 2003; Hessburg et al. 2005). Structures vulnerable to fires are also
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valued by the people who dwell, work, and rely on them (Daniel et al. 2007). From 2002-2013,
the average cost of wildfire protection and suppression increased to over $3.5 billion annually
from the annual average of $1 billion in the 1990s (Gorte 2013). The 256,108-acre Carlton
Complex fire in August 2014 was the largest wildfire in Washington state history (Wheat 2014).
This wildfire cost $60 million to suppress and resulted in 470 structures and homes destroyed
and one person’s death (Wheat 2014). The National Fire Plan was created to direct funding
towards firefighting, restoration, fuels reduction, community assistance, and accountability, and
to better understand the best way to mitigate the risks faced by people who live in regions
vulnerable to fire (Kostishack & Rana 2002). In particular, the U.S. government emphasized the
importance of moving away from fire-suppression management towards complete ecosystem
management approaches (Kotishack & Rana 2002).
Within wildfire-prone regions, private and public forestlands are desirable destinations
for recreation and retirement, as shown by the hundreds of millions annual visitors attracted to
the 155 U.S. National Forests. Many retirees desire homes situated “in the woods”, presenting
fire management difficulties across rural U.S. West (Dwyer & Childs 2004). Urban-dwelling
residents often move to rural communities, desiring the high quality of life associated with
readily available natural amenities and intimate community dynamics (Lichter & Brown 2011;
Macgregor 2010; Ulrich-Schad et al. 2013). This occurrence is called amenity-driven migration.
Amenity-driven migration consists of the migration of often-affluent, urban or suburban
residents to rural areas for cultural and natural amenities, such as scenery, outdoor recreation
opportunities, and sense of community (Argent et al. 2007; Gosnell & Abrams 2009; Marcouiller
et al. 2002; Moss 2006).
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Rural communities with attractive recreation and amenity areas within United States are
hotspots for high rates of both population and land cover change (Dwyer & Childs 2004). The
“rural restructuring” of the U.S. West has resulted in declines in primary and secondary sector
employment, increases in service industry employment, in-migration of older adults, and
outmigration of young adults (Abrams 2011; Nelson et al. 2010; Vias & Nelson 2006). Rural
restructuring can bring with it varying beliefs and values for land management. The
socioeconomic characteristics of rural communities change with the in-migration of new
amenity-focused people moving in, thus resulting in changes in ownership, use, and governance
of rural lands (Gosnell & Abrams 2009). Amenity-driven migration to rural communities
typically has more negative impacts than positive on fire management strategies due to changing
community priorities for fire management (Abrams et al. 2012). Rural gentrification and
amenity-based migration to forest-boundary communities is projected to increase with the
anticipated retirement of baby-boomers and future urban-to-rural migration (Dwyer & Childs
2004; Hammer et al. 2009; Nelson & Nelson 2011; Rupasingha et al. 2015).
No previous studies have established index measuring amenity-driven migration, nor the
relationship between amenity-driven migration and wildfire size in the Inland Northwest region.
To best answer this, we must ask first what variables comprise amenity-driven migration, and
how (if at all) amenity-driven migration is related to wildfire severity. To establish what
variables comprise amenity-driven migration, a principal component analysis can be used
following methods to establish natural amenity attributes. Principal component analysis with an
orthogonal rotation is a frequently used method to condense possible natural amenity attributes
into components of natural amenities (Deller et al. 2001; English et al. 2000; Henry et al. 1997;
Kawng-Koo et al. 2005; Wagner & Deller 1998).
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To evaluate the relationship between amenity-driven migration and wildfire size, a model
that allows for evaluation over time is necessary, such as the generalized least squares panel
model used in Mercer & Prestemon (2005) and Prestemon et al. (2002). Mercer & Prestemon
(2005) and Prestemon et al. (2002) found a positive relationship between human population and
fire extent/effect using a generalized least squares panel model with fixed effects. Random
effects is most appropriate for a regional evaluation the relationship between amenity-driven
migration and wildfire size regardless of year or county, such as was used in Kline et al. (2004)
and Alig et al. (2004). On a smaller scale, Kline et al. (2004) found that the strongest predictor of
reduced forest management and investment on private forestland in western Oregon to be
population growth and urban expansion using a random effects panel model. Alig et al. (2004)
similarly used a random effects model to determine the variables of population density and
personal income as the best predictors of the development of crop and forest land due to over
time. In any wildfire modelling, it is necessary to include a climatic variable to best account for
the possible exogenous variable of climate when modelling wildfire (Prestemon et al. 2002).
This work builds on previous studies that have used both principal component analysis to
identify factors of natural amenities and generalized least squares modelling of natural amenities,
land development and wildfire risk. Cardille et al. (2001) established a relationship between fire
patterns and human settlement/land use in the great lakes region, but this relationship has yet to
be established in the Inland Northwest. This thesis aims to further understand current
relationships between amenity-driven migration and wildfire burned area using a similar
principal component analysis and a generalized least squares model.
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Objectives
To test hypotheses about relationships between wildfires and amenity-driven migration,
using data on western US counties from 1992 to 2009, we first need an operational definition. No
previous research has examined the relationship of wildfire size to amenity-driven migration in
the Inland Northwest. This study starts by constructing an indicator for amenity-driven
migration, using principal components analysis of theoretically relevant western US county
characteristics.to identify an amenity-driven migration component. Next, using this indicator
alongside other county characteristics, I estimate effects of amenity-driven migration and
drought on wildfire size using a random-effects regression, which includes random intercepts for
the effect of each year. Quantifying the net effects of amenity-driven migration and drought on
wildfire area will be a unique contribution from this research, contributing to future predictions
about wildfire size.
Data
Study Area: The Inland Northwest
The Inland Northwest was selected for study because of the strong amenity-driven
migration and concern that many of these communities are facing with wildfire risk. The Inland
Northwest ecoregion contains many large, contiguous regions containing elevated ground fuels
and therefore is vulnerable to severe wildfires (Hessburg & Agee 2003). Settlement across the
Inland Northwest has resulted in fragmentation of formerly contiguous regions prone to severe
fires, therefore increasing community vulnerable to wildfires (Hessburg & Agee 2003).
Development of wildfire-prone dry ponderosa pine forests has intermixed ignitable vegetation
types with bare ground, concrete, and grazing spaces because urbanization and rural
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development has been especially common in recent years in the Inland Northwest (Hessburg et
al. 2005).
The Inland Northwest region is defined in Hann et al. (1998) and Hessburg and Agee
(2003), and delineated to be the catchment area of the Interior Columbia River Basin within the
coterminous United States. Figure 1 shows the 90 counties of the Inland Northwest. The Inland

Figure 1: Inland Northwest Counties. Derived from Inland Northwest Ecoregion in
Hessburg & Agee (2003). The 90 counties of the Inland Northwest include 1 county in
Wyoming, 10 counties in Montana, 18 counties in Oregon, 20 counties in Washington, and 41
counties in Idaho.
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Northwest ecoregion were transcribed to the county level due to the lack of continuous migration
data for the Inland Northwest communities at smaller resolutions. Inland Northwest county
economies are shifting away from resource-based industries towards an amenity-based industry
in response to changing natural resource management policies, as found among many other rural
communities across the United States (Abrams & Bliss 2013; Gosnell & Abrams 2009; Hamilton
et al. 2008; Hamilton et al. 2014). The in-migration of wealthier retirees drawn by natural
amenities means there are consumers who are willing to pay the rising cost of living. Former
young residents from rural areas are forced to either move to other regions or move away from
traditional resource-based industry positions, echoing patterns seen in other rural working land
communities (Hamilton et al. 2014; Johnson et al. 2013). The Inland Northwest in particular
provides magnificent bodies of water, sloping valleys, and rich amenity-focused history and
culture, drawing recreation-minded people to purchasing low-cost homes and private woodlands.
Response Variable
I used the “Spatial wildfire occurrence data for the U.S., 1992 to 2012” from Missoula
Fire Sciences Laboratory for the response variables, which was developed for the national Fire
Program Analysis (Short 2013). This dataset compiles fire data from federal, state and local
agencies, and redundant fires were removed in pre-processing (Short 2013). I used this dataset to
tabulate annual fire size sum for each county in the Inland Northwest on USFS land (e.g.,
Thompson et al. 2015). Counties that had no fires for specific years were treated as missing data,
because the database treats them as missing data rather than saying there were zero fires of zero
size. The fire occurrence database includes an ownership attribute giving the “name of primary
owner or entity responsible for managing the land at the point of origin of the fire at the time of
the incident”, which includes owners such as the Bureau of Land Management, USFS, private
24

Figure 2: Annual Wildfire Size on USFS from 1992-2009 in the Inland Northwest,
natural log correction (transformations available in Appendix A).
individuals and entities, etc. (Short 2013). Years examined were 1992 to 2009, the last year
available in the fire dataset.
Climatic Variation Variable
The average annual Palmer Drought Severity Index (PDSI) was used as a key climate
indicator, which relates also to disease and pests that could render a forest more prone to wildfire
occurrence (Calkin et al. 2005; Mercer & Prestemon 2005). The monthly average PDSI was
averaged across vector climate divisions for Inland Northwest counties, and then averaged
annually from 1992 to 2009. The PDSI values fall primarily within -6 to +6, with negative values
representing dry spells and positive values denoting wet spells (NOAA NCDC 2014).
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Possible Indicators of Amenity-driven Migration
Following an extensive literature review of amenity-driven migration, twelve relevant
variables were identified (Table 1). These are: 1) city frequency, 2) developed land, 3) protected
area, 4) natural amenities, 5) length of roads, 6) wildland-urban interface, 7) creative industry, 8)
low employment, 9) older adult net migration rate, 10) population density, 11) seasonal houses,
12) young adult net migration rate. Several of these variables relate to cultural or natural
amenities that make a region desirable; others suggest demographic composition and change
(Abrams 2011).
Methods
Principal Component Analysis
To establish whether some or all of these indicators could be combined into a general
index of amenity-driven migration, principal component analysis was used. This analysis
suggested I could simplify the twelve indicators into three broader indices, interpretable as
amenity-driven migration, urbanization and rural restructuring following similar methods to
determine components of natural amenities in Deller et al. (2001), Kwang-Koo et al. (2005), and
Wagner and Deller (1998). These indices or principal component scores are linear functions of
the individual indicator variables (Deller et al. 2001). The linear functions involve weights
reflecting the relative contribution of each indicator to the overall index (component).
Orthogonal rotation was used so final indices are uncorrelated, and account for the maximum
possible fraction (57.83% percent) of the indicators’ combined variance (Deller et al. 2001;
Tabachnick & Fiddell 2007). The orthogonal rotation also accounts for any co-linearity between
the variables because the final indices are uncorrelated. PCA thus reduced complexity from
twelve variables to three, while maintaining much of the original variation. The resulting factors
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Proportion of Protected Area

Developed Land Change

City Count

Palmer Drought Severity Index

Total Annual Burned Area

Name

Natural Amenity Score of County

Proportion of County classified as
protected area

Proportion of County Developed

Number of Cities with >10,000 Population

Annual Average Palmer Drought Severity
Index

Sum of Estimate of Annual Fire Size in
Acres on USFS lands

Description

1998

2012

1992/2001, 2001/2006,
and 2006/2011

2010

1992 to 2009

1992 to 2009

Duration

McGranahan (1999)

Wainger & Price (2004)

Fry et al. (2011); Jin et al. (2013);
Abrams et al. (2012); Dwyer & Child
(2004); Gosnell & Abrams (2009)

Gibson (1998)

Prestemon et al. (2002)

Allen et al. (1998); Westerling et al.
(2003)

Literature Source

U.S. Census

USDA ERS

PAD-US

NLCD Change Cover

U.S. Census

NOAA

Short 2013

Data Source

Table 1: Table of Variables
Type
Response
Variables
Climatic
Variability
Possible
Amenity-driven
Migration
Variables

Natural Amenity Score

Agee (2002); Hessburg & Agee
(2003); Gosnell & Abrams (2009)

USDA ERS

2010

McGranahan & Wojan (2007);
Cromratie & Nelson (2009); Ghose
(2004); Gosnell & Abrams (2009);
McGranahan et al. (2011)

USDA ERS

Distance of Primary Roads in km

1990 and 2011

Dwyer & Child (2004); Johnson et al.
(2013); Winkler et al. (2013)

Winkler et al. 2013

Length of Roads

1989, 2004 and 2007

Abrams (2011); Johnson et al. (2013)

U.S. Census

SILVIS

1990s and 2000s

Gosnell & Abrams (2009)

U.S. Census

Stein et al. (2013); Radeloff et al.
(2005)

Low-employment county indicator

2000 and 2010

Brown (2003); Stewart (2002)

Winkler et al. 2013

1990, 2000, and 2010

Low Employment

Net-Migration rates for 60 to 74 year olds

2000 and 2010

Abrams (2011); Johnson et al. (2013)

Proportion of County Classified in WUI
intermix or interface

Older Adult Net-Migration Rate

Population density in county

1990s and 2000s

Wildland-Urban Interface

Population Density

Percent of Second homes for
Seasonal/Recreation as Proportion of
Total Houses

Proportion of County economy from
Creative industries

Seasonal Housing Percent

Net-Migration rates for 25 to 29 year olds

Creative Class

Young Adult Net-Migration Rate

Total annual burned area was corrected using natural log, and histogram is available in the appendices.
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can be interpreted and named based on the higher loading indicators for each.
Random Effects Panel Model
An often-used method of generalized least squares (GLS) model was used to evaluate
how amenity-driven migration and annual wildfire burned area are related (e.g., Yaffee 2003). I
used a random effects GLS estimator with robust standard errors to assess predictors (e.g.,
urbanization, amenity-driven migration, rural restructuring, PDSI) of the response variables (e.g.,
annual burned area) over time. A random effects GLS estimator is best to assess the influence of
differences across counties on the dependent variable of ln(annual burned area). Random effects
model is used I am interested in evaluating the extent that the random factor accounts for the
variance in the dependent variable regardless of year or county (Littell et al. 2006). To estimate
trends, I fit a random-effects estimator of the form:
ln(area)it = β0i + β1(PDSIit) + β2(amdit )+ β3(urbit)+ β4(rrit) + eit

[1]

β0i = β0 + vi
∴ ln(area)it = β0 + β1(PDSIit )+ β2 (amdit )+ β3 (urbit)+ β4 (rrit) + eit + vi

to predict the natural log of the annual burned area of fires (area) for year t (1992, 1993, …
2009) in county i as a function of PDSI (x1), amenity-driven migration component (x2, amd),
urbanization component (x3, urb), rural restructuring component (x4, rr), and a random intercept
(vi ) that is specific to each county as part of a generalized least squares function. With this
equation, the random intercept (vi) is specific to each the county and is constant over time. The
random error (eit) is specific to each annual observation (Yaffee 2003). The final random-effects
model is:
ln(area)it = 2.91 + -0.36(PDSIit )+ 0.53 (amdit )+ -0.01(urbit)+ -0.33(rrit) + eit + vi [2]
where the random intercept (vi) is specific to each the county and the random error (eit) is
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specific to each annual observation. The random effects model allows for me to evaluate the
effect of PDSI, amenity-driven migration, urbanization, and rural restructuring on annual USFS
burned area across the region over time, rather than per county. This option allows for county to
county differences in the model. Additionally, using a model with random intercepts accounts for
any relationship between the fire size and the total wildfire-prone regions in these counties
because the random intercept accounts for county to county variation. Forming the model with
random-effects best answers my question of how amenity-driven migration is related to wildfire
severity in the Inland Northwest.
Three important assumptions were addressed for the random effects model to be properly
employed: 1) no exogenous effects; 2) homoscedasticity; 3) constant auto-covariance (McManus
2011). The first assumption of exogeneity assumes that the predictor variables used were not
systematically affected by unobserved effects, and was tested using the Hausman Test. The
Hausman Test was used to evaluate the asymptotical equivalence of the fixed effects and random
effects model, following McManus (2011). The null hypothesis could not be rejected and
therefore the random effects GLS model was preferred because it is more efficient than the fixed
effects model in estimation (McManus 2011). The second assumption of homoscedasticity
assumes that there was similar variance for all independent variable values (De Soysa &
Neumayer 2008; Wiggins 1999). Homoscedasticity was tested for using the Wald statistic and
was controlled for using robust standard errors (De Soysa & Neumayer 2008; Wiggins 1999).
The robust option allowed for consistent standard errors in the event of heteroskedasticity and
serial correlation, but at the cost of efficiency in estimation (De Soysa & Neumayer 2008;
Wiggins 1999). The third assumption of constant auto-covariance within county meant that
observations were independent across panel data but not necessarily within each county, and was
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addressed by using annual data (De Soysa & Neumayer 2008; Foster & Kumar 2011).
Results
Principal Component Analysis
Results from the principal component analysis using the 12 possible indicators for
amenity-driven migration are shown in Table 2. The principal component analysis was rotated
orthogonally after examining the oblique rotation factor correlation matrix (Brown 2009;
Tabachnick & Fidell 2007). Components with eigenvalues higher than one were selected for use
in the GLS model, following methods in Brown (2009). Four indicators load most heavily on the
first component: City Frequency (0.455); Developed Land (0.411); WUI (0.440); and Population
Density (0.532). The first component is best called “urbanization” because urbanization has been
defined simply as transformation of land from rural uses to urban uses in Brown et al. (2005).
Table 2: Principal Component Analysis. Component loadings from the principal
component analysis with an orthogonal rotation, retaining three components with
eigenvalues greater than 1. Loadings greater than 0.30 are shaded in grey.
PC1

PC2

PC3

Unexplained

City Frequency

0.455

-0.042

-0.141

0.218

Developed Land

0.411

-0.104

0.023

0.452

-0.157

0.388

-0.014

0.555

Natural Amenities

0.060

0.517

0.020

0.388

Roads

0.101

-0.179

-0.311

0.632

0.440
0.230
0.075
0.107
0.532
-0.168
0.106

0.174
0.314
0.027
0.339
-0.052
0.467
0.269

0.136
-0.259
0.640
0.386
0.068
-0.047
-0.481

0.425
0.526
0.383
0.430
0.168
0.402
0.482

3.544

2.217

1.180

Protected Area

WUI
Creative
Low Employment
Older Adult NMR
Population Density
Seasonal Houses
Young Adult NMR
eigenvalue
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Five indicators load most heavily on the second component: Protected Area (0.388); Natural
Amenities (0.517); Creative (0.314); Older Adult Net Migration Rate (0.339); and Seasonal
Houses (0.467). The second component is best called “amenity-driven migration” because
amenity-driven migration has been defined as the migration of people to rural regions for natural
and cultural amenities (Argent et al. 2007; Gosnell & Abrams 2009; Marcouiller et al. 2002;
Moss 2006). The third component primarily relies on the following four variables: Roads
(loading of -0.311); Low Employment (loading of 0.640); Older Adult Net Migration Rate
(loading of 0.386); Young Adult Net Migration Rate (loading of -0.481). The third component is
reasonably called “rural restructuring” because rural restructuring results in declines in
employment, in-migration of older adults, and outmigration of young adults (Abrams 2011;
Nelson et al. 2010; Vias & Nelson 2006).
Figure 3 compares component and PDSI values per county across the Inland Northwest
in 2009. Palmer drought severity index is lowest in northeastern Washington and southeastern
Oregon. Urbanization is lowest in central Idaho, shown in view B. In view C, amenity-driven
migration is greatest in central Idaho, central Oregon, and northeastern Wyoming. Lastly, rural
restructuring is found to be highest in northeastern Washington and central Idaho, as shown in
view D.
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Figure 3: Inland Northwest map of A) Palmer Drought Severity Index, B) PC1
Urbanization, C) PC2 Amenity-Driven Migration, D) PC3 Rural Restructuring.
Random Effects Panel Model
Results from the random effects GLS model are shown in Table 3. The GLS model used
did not include any interaction effects, and employs natural log of USFS annual burned acres as
the dependent variable. Urbanization (PC1) exhibits a significant negative effect on USFS annual
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burned area (coefficient -0.356, p=0.007). Therefore, counties with greater urbanization are
likely to have less USFS land burned by wildfires over 1992-2009. Amenity-driven migration
(PC2) exhibits a significant positive effect on USFS annual burned area (coefficient 0.530,
p=0.002). Figure 4 emphasizes that counties with higher amenity-driven migration are likely to
have higher predicted USFS land burned when compared as a function of annual burned acres on
USFS lands in an adjusted margins plot (i.e., with an amenity-driven migration value of -2, the
predicted USFS annual burned area is 9.03 acres, compared with an amenity-driven migration
value of 4, the predicted USFS annual burned area is 244 acres). The PDSI exhibits
significant(p=0.000) negative effect on USFS annual burned area (coefficient of −0.326). Figure
4 emphasized that counties with decreased PDSI (more drought) are likely to have higher
predicted fire area when compared as a function of annual burned acres on USFS lands in an
adjusted margin plot (i.e., with an average PDSI value of -5, the predicted USFS annual burned
area is 403 acres, compared with an average PDSI value of 4, the predicted USFS annual burned
area is 20.1 acres).

Table 3: Generalized Least Squares Model Results. Results from random effects
regression model (sample = 90 counties, from 1992 to 2009). Significant effects (z test
probability < 0.05) are shaded in grey. The root mean square error of the GLS model was 1.62.
USFS Annual Burned Area

Robust Coef.

z

P>|z|

PC1: Urbanization

-0.356

-2.680

0.007

PC2: Amenity-Driven Migration

0.530

3.130

0.002

PC3: Rural Restructuring

-0.009

-0.050

0.960

Palmer Drought Severity Index

-0.326

-8.330

0.000

constant

2.910

10.940

0.000
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Figure 4: Adjusted Margins Plot showing prediction and 95% confidence intervals of the
natural log of USFS annual burned area from 1992-2009 as function of PC2: Amenity-driven
migration and Average PDSI.
Discussion and Conclusion
This paper has identified what comprises an amenity-driven migration component
(Protected Area, Natural Amenities, Creative, Older Adult Net Migration Rate, Seasonal
Houses). This amenity-driven migration index is consistent with Abrams et al. (2012) definition
of amenity migration, when largely wealthier populations move to rural areas for natural and
cultural amenities (Marcouiller et al. 2002; Moss 2006; Argent et al. 2007; Gosnell and Abrams
2011). A positive significant relationship has been established between amenity-driven migration
and USFS annual burned area in the Inland Northwest from 1992 to 2009. Amenity-rich areas in
the Inland Northwest are vulnerable to fires, and people are moving to these regions. This
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finding mirrors the previous relationship established between human settlement and land use and
fire patterns in Cardille et al. (2001) in and near upper Midwest forests, however, this paper
establishes this relationship over a bigger region over a longer stretch of time in the Inland
Northwest from 1992 to 2009 for amenity migration in particular.
A negative relationship has been established between urbanization (City Frequency;
Developed Land; WUI; Population Density). Fewer contiguous regions result from increased
settlement and urbanization in the Inland Northwest, thus physically limiting the space in each
county for fires to spread (Hessburg & Agee 2003). This finding is consistent with other studies
such as Mercer & Prestemon (2005) and Prestemon et al. (2002) which used panel data analyses
to establish the relationship between increased land development and fire size/extent.
A negative relationship has been confirmed between PDSI (representing decreasing
moisture and thus implying susceptibility to drought) and annual burned area on USFS lands in
Inland Northwest counties from 1992 to 2009. This finding further emphasizes that drought is a
significant predictor of wildfire size in the Western U.S., and the Inland Northwest region in
particular in recent years (Balling et al. 1992; Allen et al. 1998; Westerling et al. 2003).
Prolonged drought has contributed to increased tree stress across western United States’ forests
(Anderegg et al. 2012; 2015; Baker & Williams 2015; Covington & Moore 1994; Ganey & Votja
2011; Kolb 2015), in turn rendering these forests more prone to catastrophic wildfires and
increased wildfire size (Dellasala et al. 2013; Yue et al. 2013; 2014).
The establishment of the relationship between amenity-driven migration and burned areas
can enhance future research regarding amenity-driven migration, including using a similar
amenity-driven migration index and exploring this relationship in other wildfire-prone regions
(Lichter & Brown 2011; Macgregor 2010; Ulrich-Schad et al. 2013).It is important to use these
35

findings to continue developing fire management programs for new owners (e.g. amenity
migrants moving into fire-prone regions). In future research it is important to further explore the
relationship between people moving to areas vulnerable to wildfires. Subsequent studies can use
these indices to best predict wildfire-prone counties susceptible to amenity-driven migration
identify counties that may have difficulty addressing the wide variety of forest management
values of new landowners (e.g., Abrams 2011 and Wilson 2006). Furthermore, this model can be
used to better predict regions with high correlations between wildfires and amenity-driven
migration that would benefit from collaborative and community wildfire management groups
with objectives to incorporate varied beliefs and implement cross-boundary active forest
management techniques (McGee 2011; Ryan & Hamin 2008; Shindler & Cheek 1999).
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CHAPTER 3. CHARACTERIZING NON-INDUSTRIAL PRIVATE FOREST
LANDOWNERS’ MANAGEMENT ADVICE SOURCES AND COLLABORATIVE
FORESTRY ENGAGEMENT IN WALLOWA COUNTY, OR

Introduction
Rural counties in the Inland Northwest have a “working lands” culture that supports
livelihoods dependent on healthy forests (Abrams & Bliss 2013). Wildfires threaten economic
livelihoods, forcing people to make challenging decisions about land use based on their
perceived vulnerability to wildfire (Hamilton et al. 2014; Hartter et al. 2014; 2015). Wildfireprone regions are experiencing increased development on lands adjacent to forest areas within
wildland-urban interface regions (Hammer et al. 2009). Wallowa County in northeastern Oregon
exemplifies the challenges of working landscapes impacted by changing economies,
demographic trends, and forest conditions because of large portions of privately-owned
timberlands adjacent to the Wallowa-Whitman National Forest (Abrams & Bliss 2013). Ongoing
research has examined non-industrial private forest owners’ (NIPF) engagement in forest
management in Wallowa County (Hamilton et al. 2012; Hartter et al. 2015), showing that more
engaged forest landowners are more likely to take steps to reduce perceived fire risk.
Forest Management and Engagement
Residents of the Inland Northwest are quite familiar with forest impacts like climate
change, increased global mean temperatures, insect and disease outbreak, decreased rainfall, and
prolonged drought because all of which are contributing to increased tree stress within Inland
Northwest forests (Anderegg et al. 2012; 2015; Baker & Williams 2015; Covington & Moore
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1994; Ganey & Votja 2011; Kolb 2015). Many wildfire-prone areas are experiencing increased
migration of people drawn by the natural and cultural amenities that forests provide. Regions
prone to this amenity-driven migration are experiencing development of lands adjacent to forest
areas within wildland-urban interface (WUI) regions. Collaborative projects that emphasize
forest restoration on public lands have been suggested as tailored solutions for local forest
management (Black et al. 2011). Ecological restoration and fire mitigation projects on regions
such as the dry forests on public forests in northeastern Oregon have been encouraged to
implement active management to return forests historical stand structures (Schoennagel et al.
2004). Specifically, forest restoration projects that involve reducing unnatural fuel buildup in
western forests have been encouraged at the federal level through such bills as the Healthy
Forests Restoration Act of 2003 (Schoennagel et al. 2004). To ensure that proposed forest
restoration projects have minimal environmental impact, the USFS must compile Environmental
Assessments (EA) and Environmental Impact Statements (EIS) as mandated by The National
Environmental Policy Act (NEPA) of 1969 (Fairbrother & Turnley 2005). Cross-boundary active
forest management strategies and forest restoration projects have been implemented most
effectively when designed with engaged forest community stakeholders and private forest
landowners (McGee 2011; Ryan & Hamin 2008; Shindler & Cheek 1999).
Many studies refer to the need for increased engagement among NIPF (e.g., McGee
2011; Ryan & Hamin 2008; Shindler & Cheek 1999). The Sustaining Family Forest Initiative, for
example, aims to increase engagement with forest landowners through their Tools for Engaging
Landowners Effectively (TELE) project (Sustaining Forest Families 2009). TELE does not
define landowner engagement precisely, but does describe how engaged stakeholders have
stewardship mindsets and participate in active management on their own private lands
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(Sustaining Forest Families 2009). One method to increase engagement of potentially less
engaged forest landowners is through community-based and collaborative forestry projects.
Forest management within community-based and collaborative forestry relies heavily on public
participation and civic engagement as part of stewardship (Burns et al. 2002; Gray et al. 2001).
Collaborative Forest Management
Collaboratives are regularly meeting stakeholder groups with “defined missions, policies,
and procedures and focus on multiple projects and/or on the overall direction of a specific public
lands area” (Davis et al. 2015:1). Collaborative co-management projects led by proactive
community-based organizations are important for working towards achieving resilience in socialecological systems (Cheng et al. 2013). Resilience, as defined by Walker and Salt (2006), is the
“capacity of a system to absorb disturbance and still retain essentially the same function.” The
USFS has identified a need to examine how community forestry is successfully increasing
participation levels of local communities (Charnley & Poe 2007). Forest industry stakeholder
advisory committees have been found to increase local public participation within forest
management (Charnley & Poe 2007; McGurk et al. 2006; Pacheco 2005). In turn, increased
participation of local people in collaborative forest management has been found to result in
stronger supporters of forest conservation because of the integration of local knowledge into
place-based forest management (Agrawal 2005; Charnley & Poe 2007).
While cohesive fire management complications arise with land development and
newcomers, community-based land management organizations face challenges interacting with
part-time and seasonal residents because of their diverse and varying needs regarding public and
private forest management (Dwyer & Childs 2004). Changes in ownership, even without further
land development can change community priorities for fire management (Abrams et al. 2012).
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NIPF owners seek diverse benefits from their land. Thus, it is important for forestry outreach
programs to understand varying needs by NIPF owners with regard to forest management advice
(DeCoster 1998; Kline et al. 2000; Salmon et al. 2006). In Utah, for example, NIPF owners get
forest management advice from a variety of sources including friends, relatives, USFS, local
extension agents, the State, the County, contractors, publications (Salmon et al. 2006). Fewer
landowners get advice from more formal avenues, such as classes or workshops (Salmon et al.
2006). Additionally, a large amount of amenity-focused landowners are absentee landowners,
and less likely to use community forestry advice networks due to distance and isolation from
social networks that help spread forest management advice (Salmon et al. 2006).
Forest Management Advice Networks
Previous research has suggested targeting outreach to passive landowners with forest
management material similar to that aimed at amenity-focused landowners in order to pique
interests in forest management (Salmon et al. 2006). For Wisconsin NIPF owners, no significant
difference in forest management was found between landowners who had previously been
involved in cost-share or in the Managed Forest Law program (MFL) with the Wisconsin
Department of Natural Resources Division of Forestry (WDNR) and non-MFL NIPF owners and
turning to family, friends or neighbors for forest management advice (Knoot & Rickenbach
2011). Advice from official networks can be viewed as more tedious to obtain. MFL participants
were significantly more likely to turn to state foresters or contracting foresters for logging advice
than non-MFL participants (Knoot & Rickenbach 2011). Having a higher number of forestry
experts in advice networks was not found to yield significant higher best management practices
(BMP) ratings, but was found to increase perceived difficulty of BMP forest landowners (Knoot
& Rickenbach 2011). Peer-to-peer learning facilitates learning for forest landowners (Catanzaro
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2008; Rickenbach 2009) and outreach cooperatives have arisen as peer-to-peer co-management
opportunities for forest landowners to lead local initiatives (Rickenbach et al. 2005; Rickenbach
2009).
While quantitative survey methods are more commonly used in forest community
research to ensure statistically relevant results (Abrams 2011), the “depth” of analysis that
qualitative methods provide renders them ideal to “go inside the black box” that landowner
surveys can create with structured responses (Abrams 2011; Geertz 1973; Zussman 2004).
Bergmann and Bliss (2004) found that private landowners in the John Day Valley had mistrust
and resentment toward USFS representatives and uncertainty of long-term public official tenure
in positions. Factors that were found to effect private landowner cooperation in cross-boundary
management with other stakeholders included distrust of federal authority and emotional
attachment to forestlands (Bergmann & Bliss 2004).
Quantitative research has examined demographic factors of environmental concern and
risk perceptions across rural communities in the United States using survey data collected as part
of the Community and Environment in Rural America (CERA) initiative (Hamilton 2008;
Hamilton & Keim 2009; Hamilton et al. 2010; 2014). The CERA studies and Communities and
Forests in Rural Oregon (CAFOR) project have found that environmental views are influenced
by population change within rural counties surveyed (Hamilton et al. 2010; 2014); however,
mixed responses have been found regarding place (rural vs. urban dwelling) as a predictor of
environmental concern (Hamilton et al. 2010; 2014). This has been attributed to the diversity of
resident values within amenity-rich rural communities that experience a gain of in-migrants with
varying land management values and a loss of out-migrants with place-derived values (Abrams
2011; Abrams & Bliss 2013; Gosnell et al. 2011; Hamilton et al. 2014). Research conducted
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about NIPF engagement in forest management in Wallowa, Baker and Union Counties in
northeastern Oregon (Hartter et al. 2015) shows that more engaged forest landowners are more
likely to take steps to reduce perceived fire risk. Additionally, newcomer residents (who have
lived less than 10 years in Wallowa, Baker or Union Counties) were found to perceive decreased
fire risk from public forest conditions than longer-term residents (Hartter et al. 2015). Forest
landowners with higher self-assessed forest understanding and more education about forest
management were found to have pessimistic views on forest conditions (Hartter et al. 2014).
Previous studies of Wallowa County landowners have identified significant predictors of
forest management engagement using a proxy variable of involvement in forest management
workshops (Hartter et al. 2015). Newcomer status (having lived in northeast Oregon for less than
10 years) was found to be a consistent predictor of perception of environment-related threats and
forest conditions in Northeast Oregon amongst the general population in previous studies
(Hamilton et al. 2014). Within Wallowa County, however, Abrams (2011) found that landowner
tenure was not related to land management engagement. Similarly, preliminary analyses of the
2012 mail survey data using an ordered logit model found that newcomer forest landowners’
participation in Oregon State University (OSU) forest extension activities was not found to be
significant. This could be because participation was a proxy for forest-management engagement,
and no significant differences in participation in OSU forest extension activities between
longtime landowners and newcomers. Alternatively, the significant negative association of
seasonal forest landowners with lessened participation in OSU forest extension activities, even
with varying views of fire risk on neighboring public lands, indicates an engagement divide
between seasonal and year-round forest landowners. This participation divide between seasonal
residents and year-round residents could be more prominent in the future with increasing
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proportions of second homes in Wallowa, Union, and Baker counties due to in-migration of
wealthy amenity-focused landowners (Abrams 2011). From these preliminary quantitative
evaluations involving in-depth qualitative analyses to clarify the “black box” that surrounds
seasonal and year-round participation in community forestry activities is integral to understand
NIPF owner forest engagement.
Objectives
The purpose of this research is to examine engagement of NIPF owners in forestry
workshops, educational activities, public land forest collaboratives, and sources of unofficial
forest management advice. I examined NIPF owner narratives to identify factors influencing
perspectives of changing community culture, sources of forest management advice, forest
management objectives, and group forestry engagement and awareness in Wallowa County, OR.
Wallowa County's remoteness, multitude of amenity-oriented forest landowners, and presence of
57% public land ownership make it important to analyze of this county. This paper will address
the following questions, 1) are amenity-oriented owners engaged in forest management activities
in Wallowa County, Oregon?; 2) what is forest management engagement in Wallowa County,
Oregon?; 3) how are amenity-oriented owners engaged?
Methods
Study Area: Wallowa County, Oregon
Wallowa County spans over 3,000 square miles with 57% managed federally as
Wallowa-Whitman National Forest, the Eagle Cap Wilderness, and Hells Canyon National
Recreation Area in northeast Oregon. Within Wallowa County, over 80% of 20-acre or larger
parcels sold since 1995 have been purchased by in-migrants (Abrams 2011), exemplifying
transitions faced by amenity-rich rural communities. Prior to being a coveted recreation and
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tourism destination, the resource-based economy of Wallowa County depended on forestry and
associated timber products harvested from the Wallowa-Whitman National Forest (WWNF)
(Jones & Christofferson 2014). Increasing community engagement of all residents in forest
management through collaborative stewardship efforts has been a priority within the county as
led by Wallowa Resources (www.wallowaresources.org), a community-based adaptive
management group, and the Wallowa County Natural Resource Advisory Commission. Wallowa
Resources has facilitated a multitude of locally-based collaborative forestry monitoring and
restoration projects on private lands with participation of a significant proportion of the
community with a wide variety of objectives (Fernandez-Gimenez et al. 2008).
Wallowa County has turned to collaborative land restoration projects as part of resiliencebased stewardship to reach social and ecological sustainability. In 2012, the first meeting of the
Wallowa-Whitman Forest Collaborative (WWFC) was held as a joint effort among 29 diverse
stakeholder groups (Jones & Christoffersen 2014). The WWFC was Wallowa County’s first and
only collaborative effort to include stakeholders from the Wallowa-Whitman National Forest,
including cross-boundary representatives from neighboring Union and Baker counties into which
the WWNF extends (Christoffersen 2013). The mission of the WWFC is “to improve the social,
economic, and ecological resiliency of the Wallowa-Whitman National Forest and local
communities through collaboration by a diverse group of stakeholders” (Christoffersen 2013: 4).
In addition to many previous studies exploring the forest community transitions in Wallowa
County in particular (Abrams 2011; Abrams & Gosnell 2012; Ballard et al. 2008; FernandezGimenez et al. 2008; Kelly & Bliss 2009; Nielsen-Pincus 2011; Waage 2001), the extensive
collaborative forest management opportunities, vulnerability to wildfires and desirability as an
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amenity-driven migration destination make Wallowa County a critical county to explore the role
of forest landowner engagement in collaborative and community forest management.
Qualitative Interviews
For this case study, forest landowners were defined as title holders, members of a family
trust or limited liability company (LLC), owning ten-plus acres of forestland using the ODF
Timber Patrol measure from the 2013 Wallowa Tax Lot data (see Abrams & Bliss (2012) and
Klepeis et al. (2009) for similar methods, see Wallowa County (2013) for tax lot data). This
definition of forest landowners mirrors previous definitions used by Communities and Forests in
Oregon (CAFOR) (Boag et al. 2015; Hamilton et al. 2012, Hartter et al. 2014; 2015). In July
2014, there were 455 NIPF owners in Wallowa County, with 236 forest landowners having outof-county addresses and 219 having in-county addresses tied to the parcels. For the interviews in
this research, 150 randomly selected forest landowners (divided evenly among in-county and
out-of-county addresses) were sent recruitment letters in waves from July-September 2014 for
their participation in in-person interviews (see Abrams & Bliss 2013 for a similar method).
Using a snow-ball sampling approach (Biernacki & Waldorf 1981), 50 additional forest
landowners were invited to participate after being recommended by previous participants and 9
of these landowners participated. In total there were 30 semi-structured interviews (20 in-person,
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Figure 1. Wallowa County Non-Industrial Private Forest Landowner map with Private
Forestlands determined as parcels with 10+ acres measured by the Timber Fire Patrol Tax for
Oregon Department of Forestry (Wallowa County 2013).
9 phone, 1 with logging contractor in lieu of owner) with 37 forest landowners (23 with single
owners and 7 with coupled owners) from July-November 2014.
In total 24,000 forested acres within 122 parcels were discussed in interviews lasting one
to two hours. Questions and discussions with the forest landowners were focused on
management objectives on private forestlands, perspectives of federal forestlands, community
culture, and perspectives of forest management engagement in community-based organizations.
All interviews were recorded and transcribed verbatim. Following transcription, “open” and
“closed” coding techniques were applied to the transcripts (Abrams & Bliss 2013; Charmaz
2006; Miles & Huberman 1994; Ryan & Bernard 2003). First-level codes included landowner
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background characteristics and land tenure, second-level codes involved theme overviews, and
third-level themes involved landowner perspectives and beliefs. Common themes and trends
amongst NIPF owner narratives were used to identify factors influencing perspectives of
changing community culture, sources of forest management advice, forest management
objectives, and perceptions of group forestry engagement. All names used in quotes from
interviews are pseudonyms in order to maintain the privacy of those interviewed.
Of the 37 forest landowners interviewed, 17 of these can be considered “productionoriented” landowners (i.e., land management objectives primarily prioritize the production and
sale of agricultural and forest resources from their land; Abrams & Bliss 2013). Twenty forest
landowners were “amenity owners” (i.e., those who own land primarily for recreational or other
amenities, not just for agricultural or forest production; Abrams & Bliss 2013). Similar to the
amenity owners interviewed in Abrams and Bliss (2013), many of the amenity owners
interviewed did not have prior experience managing forests at the time they purchased their
forested parcels in Wallowa County. The two landowner categories were mutually exclusive,
with primary objectives identified by the interviewees used to categorize landowners. Twelve of
the production-oriented landowners were retired at the time of the interviews and the other five
were employed. Eleven of the production-oriented landowners were seasonal with addresses
outside of the county at the time of the interview and the remaining six were year-round residents
with addresses inside of the county. Fourteen of the amenity owners were retired at the time of
the interview and six were employed. Eight of the amenity owners were seasonal residents with
addresses outside of the county at the time of the interview and the other twelve were year-round
residents with addresses inside of the county.
Results
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Community Forestry Meeting Attendance
Previous studies have defined engagement in forest management to include participation
in OSU Extension meetings and activities (Hartter et al. 2014; 2015). NIPF owners were asked
whether they attend community forestry meetings, including any official community forestry
workshop or tours with other private forest landowners. When asked if they attend WWFC
meetings only in-county (4) and out-of-county (1) production owners had attended. When asked
if they attended workshops with other NIPF owners, primarily in-county owners (5 amenity, 9
production) had attended while fewer out-of-county residents (1 amenity, 3 production) had
attended. Primarily out-of-county owners (5 amenity, 3 production) had not attended either types
of meetings, compared with in-county owners (2 amenity, 1 production).
Forest Management Engagement
NIPF owners identified incentives or barriers for engagement in community forestry
groups for public forestland management through the Wallowa-Whitman Forest Collaborative.
NIPF owners also identified incentives and barriers for engagement in community forestry
groups for private forestland management such as workshops/meetings/tours with other private
forestland owners, as shown in Figure 2 below. NIPF owners in Wallowa County identified key
incentives and barriers affecting involvement in the Wallowa-Whitman Forest Collaborative and
workshops/meetings/tours with other private forest landowners. This finding echoes the key
factors of lack of trust, uncertainty in the outcomes, differing ideology, and lack of power found
to reduce private landowner willingness to cooperate in cross-boundary resource management in
John Day Valley, Oregon in Bergmann and Bliss (2004).
There were no consistent incentives indicated for engagement in the Wallowa-Whitman
Forest Collaborative, while a clear barrier was lack of awareness. Some incentives for
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involvement in the Wallowa-Whitman Forest Collaborative include having adjoining forest
property to proposed restoration projects [i.e., Eastside Restoration project, Lower Joseph Creek
project, Upper Joseph Creek project), the collective knowledge of the collaborative group, or
having attendance/engagement in the collaborative as a job requirement. Noted barriers to
engagement included lack of awareness, having different views from the community forestry
group (i.e., Wallowa-Whitman Forest Collaborative, ODF etc.), uncertainty of outcomes from
the projects, distrust of other stakeholders including the USFS, and the large amount of time
invested. One forest landowner, Sally, noted that, “National forest management can have an
effect on NIPF properties, such as heightened fire risk and insect outbreak... [It] seems like
participating in decision-making would help lower some fire and other risks on private lands.
Also, access issues might be important to NIPF as well.” Additionally, another forest landowner
active in the Forest Collaborative, Jonas noted the assurance of forest management results as a
barrier noted by NIPF owners, “If collaborative management [between Wallowa-Whitman Forest
Collaborative and NIPF owners] goes through in Baker County, other areas will be able to
compare and see the results, and then consider the possibilities in their own counties such as
Wallowa County.” Jonas said:
Another disadvantage is it is a very slow process. I only go to the field sessions, I
never go to the meetings. When you look around the room at a Forest
Collaborative meeting, there might only be three of us who were not paid to be
there. Fine and dandy if you’re paid to be there, but for me going out on the
ground is valuable, not very much if I have to sit around all day with no
compensation.
(Jonas, year-round employed production-oriented forest landowner)
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Figure 2. Incentives & Barriers to Engagement in Community Forestry Groups. Proportion of each factor in grey
is out of total respondents.
50

50

Assurance of outcomes or deliverables of the collaborative forest management groups, trust of
decision-makers and other stakeholders, and trust that their perspectives are heard are important
barriers to address to achieve for increased NIPF owner participation in the Wallowa-Whitman
Forest Collaborative. Dylan described uncertainty in the collaborative process, saying, “A tree
has not been cut yet, so we shall see,” and Sally described “There is a tremendous amount of
talk, and not a lot of on the ground changes… that takes time, and commitment, but I think the
intent is admirable.”
A consistent incentive named by NIPF owners for engagement in workshops with other
NIPF owners included educational benefits, while consistent barriers named included distance to
meetings and inconvenient scheduling. Some other incentives affecting engagement in
workshops/meetings/tours with other private forest landowners included increasing knowledge
because the programs are educational, collective knowledge of working with peer-to-peer
resources, the social experience, and an opportunity for hands-on learning. Many forest owners
emphasized the social experience, such as how Jackie described “We met our neighbors, and
became acquainted with them through the ones [forest meetings] we went to in Wallowa
County,” and Diane emphasized the collective knowledge available “Large companies have their
own forester. But, as a small woodlands owner, it's nice to have someone I can go ask a question
to.” Gerald and Molly, forest owners who have actively participated in Oregon State University
extension programs for many years described:
Gerald: We learn from each other. We can give a bit back. We can share some of
the things that have affected us that can be either good or bad. And, same thing
with their points. Whether it is how you should sell your timber, or what type of
equipment you should buy, or what kind of chainsaw is the best. So, you learn all
kinds of things.
(Interviewer) Is there time for these questions written into the program of the
workshops?
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Molly: No, it's during the 10 or 15 minute break we have scheduled for a snack…
We needed to learn about forestry, and we made a lot of friends. We came for the
trees and stayed for the people!
(Molly and Gerald, retired year-round amenity forest landowners)
Barriers to engagement were noted as the distance to the events, the inconvenient
scheduling of the events, a lack of awareness, the time investment, the effort to be engaged, and
not having much forest to manage. Lastly, four seasonal residents who work full-time said they
were not actively engaged in community forestry workshops or tours because they weren’t aware
of any meetings. John told me that “it’s hard to participate from where I am,” and Wilma said the
“Distance makes it difficult… I think there would be an advantage [to attend] if we lived here
full time and we could be here during the times of the year when you can burn.”
Forest Management Engagement Actions
NIPF owners were asked what actions, if any, they take to be engaged in public
forestland management and private forestland management. While many forest landowners were
quick to describe what actions a private forestland owner takes to be engaged on their own land,
many were unsure of how it would be possible for private forestland owners to be engaged in
public forestland management, such as on the Wallowa-Whitman National Forest. Yanick asked
me, “How would that work?”, while Sally noted that she feels “pretty helpless because it is out
of my control…”, but added that “too many people [private landowners] have their heads in the
sand and don’t want to learn about it, and don’t want to do anything about it… it’s a sad state of
affairs.”
NIPF owners described what engagement in public forestland management would look
like, however, more often than those who were doubtful. NIPF owners described the importance
of being aware of forest policies, paying taxes, voting in elections, having incentives
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for being engaged and having the time to invest, trusting decision-makers, and being involved
with the WWFC. Sally noted the importance of being aware of forest policies, saying:
As a citizen, a little piece, whatever percentage, is mine… It is my responsibility to
know what is going on, how it is being managed, know the issues that are affecting
the ground… I need to be involved and engaged in the management, being educated
in the public forestry policy is what's good for my own land, and the community.
(Sally, production-oriented year-round employed forest landowner)
Many forest landowners also noted the importance of civic duties, such as paying taxes and
voting, and Gerald and Molly said they are engaged by “voting for people who have similar
views to ours... politicians who have taken a stand on issues that we agree with.” Additionally,
many forest landowners cast doubt on whether their views would be accepted if they were
engaged, and mentioned a lack of trust for the decision-makers (politics, land managers, etc.),
Diane and Philip said that they didn’t “think our thoughts would be very welcome,” and Dylan
told me that “I don’t have any trust that the Forest Service has any leadership that can bring any
change.” Additionally, Luis’ perspective that engagement may just really mean “paying attention
to any [federal] land manager that you know [and getting information out of them] over a beer,”
and so it is clear that to be engaged in public forestland management private forest landowners
must have trust of the decision-makers.
Incentives for participation were also described, and Jonas told me that “if you are a
private landowner trying to be engaged in the management in public lands, you generally have to
have a reason to be involved,” such as adjoining property or a job requirement. Similarly, Peter
noted that engagement in public forest management, just like engagement in private forest
management, has to be economically viable. Jonas also noted that the newly formed WallowaWhitman Forest Collaborative “is the only way to be participatory in forest management on
public lands,” which echoed other forest landowners’ emphasis on the potential for the Wallowa53

Whitman Forest Collaborative for private landowners to be engaged in public forest
management. While participation in community forest groups was not identified for engagement
in private forestland management, participation in the Forest Collaborative was an identified
action for engagement in public forestland management for NIPF owners.
Alternatively, NIPF owners identified the importance of active management for
engagement on their own lands as being aware of the timber market, having some forestry
knowledge, knowing their forest property, trusting land managers and contractors, having
incentives such as cost-shares or subsidies to reduce risks, and having the time to invest in
managing. NIPF owners referred to active management including active monitoring when the
timber market is down. The forest landowners that I spoke with described a sense of pride in
being actively engaged in their own forestland management. Ted described that from his
perspective, “it means being out on the ground, doing the work myself, making the ground look
how to look.” Jonas emphasized that even when active management isn’t possible, for example
due to increased costs, active monitoring is equally important and effective for private forest
landowners. Jonas described the importance of knowing “your property, know what it’s doing,
grow and monitor to know what changes are happening.”
Being familiar with forest property, management techniques, and timber markets were all
emphasized as measures to be engaged in private forest management. None of the landowners
noted the importance of collective forest management amongst NIPF owners. Becky described
that private forest landowners must “be educated about pests and diseases, and markets,” and
brothers Jerome and Yanick described that it is important of monitoring and “when things don’t
look right, you ask around, you read… But, you talk to other people to see what is going on.
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There's a ton of information out there.” Dylan emphasized how forest familiarity comes along
with length of ownership and forest-owning experience, saying:
I think if you're engaged in it then you know what's going on the land and you
have spent some time there, I mean you know your property! This goes back to
what I've been barking about, it goes back to long-term active tenureship or
ownership. Long-term active participation in the management.
(Dylan, year-round retired production-oriented forest landowner)
Sally emphasized that it is important for forest landowners who find a land manager who
they trust, but “it’s hard to get trust… [but forest landowners must] find someone who knows
what they’re doing, so they don't mess it up.” Incentives to manage also are helpful to increase
engagement, and Peter described how he was able to have a forest stewardship plan written with
the help of a “75% cost-share on a lot of stuff, and so that really helped us a lot… We were doing
a lot of that stuff, before a lot of [the funding] dried up.” Lastly, many forest landowners
described the time investment of being engaged in their forest management, Diane told me that
engagement “means a lot of work, if you want to do it right it's a lot of work”, and Molly
described how she and Gerald “spend about 10 hours in the winter [per week] clearing brush and
thinning], even more than that.”
Two Types of Forest Management Engagement
Two types of forest management engagement emerged from discussions with
landowners. Type 1 engagement describes forest management engagement on private land,
including but not limited to: active management or monitoring on NIPF own lands; active
learning and knowledge gathering on forest management issues; participation in cost-share
programs or grant programs. Type 2 engagement described forest management engagement in
forest management in the broader community, including but not limited to: participation in
public lands management issues; participation in other private land management. These two
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types of forest management can provide an on-going list for forest management stakeholders to
properly evaluate landowner engagement, and are not mutually exclusive.
Forest Management Advice Networks
Many forest landowners turn to unofficial advice sources for information about forest
management. Official advice sources include Oregon State University Extension, Oregon
Department of Forestry, foresters, contractors, loggers, community forestry workshops, tours,
tree farmers, and own forest industry experience, following advice sources listed in Hartter et al.
(2014; 2015). Unofficial advice sources include friends, family members, neighbors, trial and
error.
NIPF owners who noted only turning to unofficial advice sources included in-county (1
amenity, 2 production), and out-of-county owners (3 amenity). Daniel, a production-oriented
landowner who works full time on his land, told me, “My dad was a logger when I was a little
kid, so I was always going to the woods with him, and I went some and worked in the west side
of the state.” NIPF owners who noted only turning to official advice sources included primarily
in-county owners (2 amenity, 2 production) versus fewer out-of-county owners (1 production).
Predominantly, NIPF owners turned to both official and unofficial advice sources
whether in-county (4 amenity, 7 production) or out-of-county (3 amenity, 5 production). When
asked what sources he uses for forest management advice, Bobby, a retired production-oriented,
year-round forest landowner, described using both official and unofficial sources, saying “a lot
of my friends around here are loggers, so mostly through them… there are several people in the
county who own tree farms that I know, and from talking with my friends and neighbors.”
Gerald and Molly, year-round dwelling retired amenity owners, told me that “we’ve been to a lot
of classes… that's how we learned this type of management, [but] a lot is learned by the school
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of hard knocks,” meaning, through trial and error. Miriam and David, also year-round retired
amenity owners, highlighted the importance of just that, “Trial and error, and just talking to local
foresters… [We turn towards] knowledgeable people, much more than I am (laughs).” These
experiences emphasize the use of both unofficial advice and official sources for forest
management, especially by employed or out-of-county NIPF owners who may have less time or
fewer connections to official sources, mirroring the findings of Salmon et al. (2006).
Active Forest Management
Twenty-five interviewees indicated that they were actively managing their forests at the
time of the interview. Year-round landowners, whether employed or retired and productionoriented or amenity, all identified objectives to include active management strategies for
managing their forests. Amenity landowners, such as Diane and Philip, saw active forest
management as a hobby, saying “Yes, it is our exercise in the winter and no one is helping us.
We're trimming the trees ourselves. We try to trim five acres a year.” In contrast, productionoriented landowners that were employed noted the importance of active management for
resource production, and production-oriented landowners who were retired, such as Dylan, noted
that active management is the way it should be done from experience, “You manage it by the
experience that you get from seeing what has been happening [on your own land] for many
years. You take actions accordingly.” Similarly, seasonal production-oriented forest landowners
also identified active management objectives for managing their forests. Jackie, a retired
production-oriented forest landowner who visits her land less than six-months per year said “I
am actively managing [my forests] right now… I was raised to believe that if you take good care
of the land, it will take good care of you.”
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None of the seasonal amenity forest landowners who are employed identified
active management to be a management priority, while all but one of retired, seasonal
amenity landowners identified active management as part of their forest management
objectives. Luis, a seasonal amenity owner who is retired, emphasized why he actively
manages although it is different than some of his traditional views,
Since they [settlers] logged, this [forest] is not really natural. Usually I am
for leaving things alone. But, in this case particular case there was enough
left over from logging, and not left over from the logging. You know,
there was enough of an impact from that.
(Luis, amenity seasonal retired forest landowner)
Luis’ views differed drastically from John, an amenity owner who works full time and
visits his land seasonally, said “I believe in a ‘laissez-faire’ sort of management, meaning, we’re
not harvesting, gaining financial benefit, and we’re not grooming it.” Similarly, Alexandra told
me, “We’re [the landowners] still learning what that [active management] means. We [the
landowners] have a naïve perspective on forest management.”
Discussion and Conclusions
These interviews highlight the importance of unofficial advice sources (family members,
friends, neighbors) for forest management knowledge. One landowner, Bobby, noted “I usually
know someone who’s been to them [community forestry workshops/meetings], so I go ask them
[friends who attended] questions,” when asked about involvement in community forestry
workshops and meetings. NIPF owner involvement in community forestry groups was not
identified as a factor of forest management engagement, but involvement is a common source for
official forest management advice. Many NIPF owners, whether seasonal or year-round,
production-oriented or amenity, retired or employed, described the importance of unofficial
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advice sources such as family and friends, along with the importance of peer-to-peer advice
networks (e.g., Catanzaro 2008; Rickenbach 2009; Rickenbach et al. 2005).
Varying types of forest management engagement were described by NIPF owners in the
interviews, and can be synthesized into two categories: Type 1 and Type 2. Type 1 forest
management engagement describes engagement in NIPF owners’ own forests, including: active
management on own land, active learning and knowledge gathering, participation in costshare/grant programs. Type 2 forest management describes engagement in forest management in
the broader community and working landscape, including: participation in public lands
management issues, participation in other private land management. It is important that forest
landowners are not classified as being engaged in forest management when just considering any
one component of the two types of forest management engagement. This clarified definition will
be helpful for organizations when designing outreach campaigns to clarify intentions and
landowner engagement levels.
Landowners expressed barriers to engagement in workshops/meetings/tours with other
NIPF owners, such as proximity to meetings, inconvenient schedule, and notification of events.
NIPF owners who were engaged in workshops/meetings/tours with other landowners noted
benefitting from social and professional network development. People who were not engaged in
forest management noted having less time to invest time in hands-on management or monitoring.
Barriers were described by those living outside of the county, employed full time, or not having a
resource-dependent income. These findings support those of Salmon et al. (2006), in that
absentee landowners less likely to use community forestry advice networks due to distance and
isolation from social networks that help spread forest management advice. Wallowa County
NIPF owners have a variety of interpretations of what engagement in public forestland
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management includes. NIPF owners identify civic duties (e.g., paying taxes and voting in
elections) but also identify the importance of forest policy knowledge (e.g., being aware of forest
policies including the National Environmental Policy Act, the Equal Justice Act, the Endangered
Species Act, and the Oregon Forest Practices Act). Additionally, NIPF owners interpret
engagement on public land management to include trusting decision-makers, having time to
invest by going to meetings or tours, and being provided incentives to be engaged. These
findings mirror the key factors of lack of trust, uncertainty in the outcomes, differing ideology,
and lack of power found to reduce private landowner willingness to cooperate in cross-boundary
resource management in John Day Valley, Oregon in Bergmann and Bliss (2004).
Increasing the awareness of meetings and collaborative initiatives of private forest
landowners is an important future step to take because of the lack of awareness of NIPF owners
of the WWFC. In a previously conducted Communities and Forests in Oregon (CAFOR) 2012
Mail Survey (adapted from Hartter et al. 2015, n=454 for Baker, Union, Wallowa Counties, and
n=66 for Wallowa County), the largest used source for information was newsletters and
publications amongst NIPF owners. The finding that zero amenity-oriented, employed, seasonal
forest landowners were practicing active management techniques implies opportunities for
increased landowner education.
For new forest landowners who are still learning what it means to manage and be
engaged, providing pamphlets about forest management programs, meetings, and resources for
new landowners when they purchase timbered acres would be a successful method for educating
new landowners about land management in the buying process. Informational pamphlets could
also be given to seasonal/absentee landowners when they pay their property or timber taxes in
order to be sure that all forest landowners in Wallowa County are accessing reputable forestry
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sources. Pamphlets for new forest owners reduce the effects of forestry learning curves because
the information provides a network for describing forest changes and management strategies and
other difficulties of rural-living that the new owners may not learn until later in their Wallowa
County land tenure. Pamphlets would provide an opportunity to raise awareness of NIPF owners
about opportunities to be engaged in collaborative projects on public forest management.
Qualitative interviews with NIPF owners are best for informing outreach and educational
programs from regional forest management organization about local needs, advice networks, and
understandings of engagement. These findings from forest owners in Wallowa County can
inform future surveys of NIPF owners about both unofficial and official sources of advice and
inform OSU Extension and its future programming/outreach. Additionally, these findings can be
used to further examine the relationship between forest management engagement, advice
sources, involvement in forest management activities, and actions taken to reduce perceived fire
risk.
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CHAPTER 4. ANALYZING NON-INDUSTRIAL PRIVATE FOREST LANDOWNERS’
PERSPECTIVES ON FOREST MANAGEMENT, RISK AND DEMOGRAPHIC
TRANSITIONS

Introduction
Climate change has become a pressing reality in the twenty-first century with nine of the ten
warmest years since records began in 1880 (NOAA 2015). Increased winter temperatures are
contributing to longer periods for insect reproduction and migration, decreased rainfall, and
prolonged drought, all of which are contributing to increased tree stress within Inland Northwest
forests (Anderegg et al. 2012; 2015; Baker & Williams 2015; Covington & Moore 1994; Ganey
& Votja 2011; Kolb 2015). Many landowners across the Inland Northwest are dependent on their
woodlands for their livelihoods, and when faced with ecological risk they are forced to make
tough decisions about land management when they perceive risks to their forested lands
(Hamilton et al. 2012; Hansen et al. 2002).
Forests in the Inland Northwest are prone to short-return fires and there has been ample
evidence that fire suppression changes natural stand-replacing fire regime resulting in fuel
accumulation and even further increased risk of catastrophic wildfires (Arno & Fiedler 2005;
Dodge 1972; Keeley et al. 1999; Morgan et al. 2001; Schoennagel et al. 2004; Webster &
Halpern 2010). Historical fire regime patterns in most dry ponderosa pine forests supported lowseverity, short-interval surface fires to maintain open stands (Schoennagel et al. 2004; Swetnam
& Baisan 1996). Stands have become denser with young fire-intolerant trees as historical fire
regimes have been replaced with fire suppression in dry ponderosa pine forests (Schoennagel et
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al. 2004). Fuel accumulation has increased with ladder fuels that make stands vulnerable to
carrying fuels to canopies and increased risk of disastrous wildfires (Schoennagel et al. 2004).
US National Forest management strategies have favored fire suppression for the past 100-plus
years, which has contributed further to unnatural fuel accumulations and causing more
catastrophic wildfires on national forests (Fairbrother & Turnley 2005; Schoennagel et al. 2004;
Thompson & Calkin 2011; Thompson et al. 2011).
Active management strategies to remove stressed and vulnerable trees (e.g., controlled
burning, thinning, harvesting) have been recommended by forestry and fire agencies to reduce
the buildups of ladder fuels within forests that experience short fire-return interval. Active
management has especially been encouraged in the Intermountain West and Blue Mountain
ranges (Agee 2002; Agee & Skinner 2005; Allen et al. 2002; Fried et al. 2004; Gude et al. 2008;
Pollet & Omi 2002; Omi et al. 2006; McKelvey et al. 1996; Price & Rind 1994). “One size fits
all” forest management solutions have been discouraged in these region due to the likely creation
of unintended consequences (Caroll et al. 2007; Schoennagel et al. 2004) and the variety of
“more or less useful” solutions for forest management and public forest management (Allen &
Gould 1986:22; Caroll et al. 2007). Collaborative projects that emphasize forest restoration have
been suggested to provide tailored solutions for local forest management including increasing
timber productivity, and preventing impacts on local livelihoods (Black et al. 2011).
Absentee Non-Industrial Private Landowners
Rural America’s population changes are due to migration rather than natural increase or
decrease (Johnson et al. 2005; Nelson 2001; Winkler et al. 2012). A large pull for urban residents
to rural communities is the high quality of life associated with close proximity and access to
natural amenities and community culture (Lichter & Brown 2011; Macgregor 2010; Ulrich63

Schad et al. 2013). This occurrence, called amenity migration, is defined as the migration of
largely affluent urban or suburban people to rural areas specifically for those lifestyle amenities,
such as scenery, outdoor recreation opportunities, and sense of community (Argent et al. 2007;
Gosnell & Abrams 2009; Marcouiller et al. 2002; Moss 2006). Amenity-driven migration is both
causes and is the resultant from rural community transition (Gosnell & Abrams 2009), and often
is termed “rural restructuring” (Gosnell & Abrams 2009; Nelson 2001; Woods 2003). Rural
communities are evolving away from traditional industries, land use, and social composition into
“post-productivist,” or “multifunctional” landscapes across the United States (Gosnell & Abrams
2009; McCarthy 2005; Wilson 2001; Wilson 2006). The demographic structure and
socioeconomic components of rural communities change with the diversity of local industries
and the economy, the new types of people moving in, and the division of large parcels into
smaller ranchettes and farms (Gosnell & Abrams 2009).
Wildland-urban interface (WUI) areas have been designated by USFS to delineate places
where structures intermingle with wilderness regions in (Stein et al. 2013, Radeloff et al. 2005)
in order to identify communities that are vulnerable to wildfire impacts and in need of aid and
pre-fire strategies by the U.S. Forest Service. Across the United States about 32% of U.S.
homes/dwellings were situated within the WUI in 2000 (Radeloff et al. 2005). This percentage is
expected to increase in the upcoming years (Radeloff et al. 2005). In fact, the expansion of the
WUI is expected to grow not just with population growth in the upcoming years, but with the
decreases in population/housing densities, population growth in nonmetropolitan counties, and
regional population shifts to the west (Hammer et al. 2009).
Many woodland landowners (34%) in the Pacific region, which encompasses the Inland
Northwest, are absentee woodland owners (living more than 1 mile from their forest lands) and
64

28% of woodland owners in Oregon are absentee (Sustaining Forest Families 2009).
Additionally, 19% of woodland owners in Oregon acquired their land in the past 5 years and
only 36% of woodland owners in Oregon have sought information on forest management in the
past year (Sustaining Forest Families 2009). Absentee landowners across the Inland Northwest
are prevalent in working landscapes; over 57% of woodland owners are absentee owners in the
Rocky Mountain region (Arizona, Colorado, Idaho, Kansas, Montana, Nebraska, New Mexico,
North Dakota, South Dakota, Utah, and Wyoming) (Sustaining Forest Families 2009).
Absentee forest landowners that are not amenity landowners are often referred to as
“trophy ranchers” or “hobby farms” (Gentner & Tanaka 2002). Trophy ranchers differ from nonresident smallholders who own less than 1000 acres and use the land primarily for recreational,
vacation, or seasonal residence purposes (Abrams 2011). Seasonally-dwelling resource
producers are often less dependent on their production income than year-round producers, with
many seasonal producers inheriting or purchasing their land from family members (Abrams
2011). Seasonal residents are often less engaged in the forest management in their community
because they spend less time physically dwelling on their land parcels (Salmon et al. 2006).
Working with absentee landowners for forest-management stewardship can be difficult if there
have been high parcel turnover rates because production is not always a priority and they may
lack land management expertise (Abrams 2011). Changing human populations can have
unintended consequences on fire management techniques, community perceptions, and land
management values in transitioning rural communities, such as in Northeast Oregon (Abrams et
al. 2012).
In many regions absentee, amenity oriented forest landowners often have less land
management experience than production-oriented landowners whose objectives include
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agricultural or forest resources (Abrams & Bliss 2013). While fire management complications
arise with land development and newcomers, natural resource organizations also face challenges
interacting with part-time and seasonal residents due to their diverse and varying needs while
collaborating with public forest management groups (Dwyer & Childs 2004). As land is
continuously subdivided with more “novice” landowners holding smaller lands, one-on-one
management assistance is no longer possible or as straightforward as when designed. In some
regions new amenity landowners have brought with them the "willingness to innovate" and
economic resources to prioritize fire management on their lands when they move into former
farming or ranching communities that may not have prioritized fire management (Abrams et al.
2012; Wilson 2006). This introduces the potential for a collaborative management between forest
landowners and community forestry representatives in order to sustain forest and resources
across changing landscapes due to in-migrants (Aplet et al. 1993; Clark et al. 1997; Dwyer &
Childs 2004; Dwyer et al. 2003; Selin & Chavez 1995).
Qualitative GIS and NIPF
Using regional parcel and land cover data, Geographic Information Sciences (GIS) has
often been used to synthesize parcel data in order to identify and contact Non-Industrial Private
Forestland Owners (NIPF) in communities (Fogel 2003; Fischer 2012; Kelsey & Mariger 2002;
Marey-Pérez et al. 2014). Participatory GIS has been used to increase participation and
document collaborative planning with NIPF and other stakeholders in Portugal by compiling
forest boundaries and aid in visualization (Martins & Borges 2007). While quantitative survey
methods are more commonly used in forest community research to ensure statistically relevant
results (Abrams 2011), the “depth” of analysis that qualitative methods provide renders them
ideal to “go inside the black box” that surveys can create with structured responses (Abrams
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2011; Geertz 1973; Zussman 2004). Qualitative GIS has been used to incorporate spatial
components into qualitative narratives (Kwan & Ding 2008). Proximity spatial data have been
incorporated into survey and interview analyses regarding qualitative interviews detailing
commuter motilities in the United Kingdom in Jones and Evans (2011). Previous CAFOR
surveys matching landowner parcel location with perceptions of wildfire risk in Baker, Union
and Wallowa Counties in northeast Oregon (Hartter et al. 2014). Close proximity of landowner
residence to their forest lands has been found to increase their ability to be engaged in their forest
management in previous studies; for example, NIPF owners in Indiana were more likely to
implement forest management cost-share programs and actively manage their forest lands to
increase amenity values of their woodlands (Nagubadi et al. 1996). Similarly, close proximity of
forest landowners in New England residences to their forest parcels was found to increase NIPF
owner enjoyment of their forestlands, production on their forestlands, and protection of their
forestlands from risks (Rickenbach & Kittredge 2009).
Objectives
Landowner proximity and forest parcel location has shown to influence landowner
perspectives of forest management in previous studies outside of the Inland Northwest
(Nagubudi et al. 1996; Rickenbach & Kittredge 2009). This research will continue to better
understand the relationships between NIPF parcel locations and landowner perspectives of
community and forest change in the Inland Northwest. A mixed-method approach of
incorporating spatial data with landowner interviews is used to examine landowner perspectives
of forest health, fire, national forest management, and demographic changes in Wallowa County,
Oregon. The two main research questions addressed are, 1) how does landowner parcel
proximity from WUI, USFS land relate to perspectives of healthy forest, wildfire risk?; and 2)
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how do geographic characteristics of amenity-driven migration relate to landowner perceptions
of forest community transitions?
Methods
Study Area: Wallowa County, Oregon
Wallowa County in northeast Oregon, spans over 3,000 sq. miles with 57% managed
federally as Wallowa-Whitman National Forest (WWNF), seen in Figure 1. Within Wallowa
County, over 80% of 20-acre or larger parcels sold since 1995 have been purchased by inmigrants, causing rapid land use change (Abrams 2011). The resource-based economy of
Wallowa County historically depended more heavily on forestry and associated timber products
harvested from the Wallowa-Whitman National Forest (WWNF) in addition to being regarded as
a recreation and tourism destination (Jones & Christofferson 2014). The tipping point towards
the collapse of the timber industry in Wallowa County began when the Chinook salmon
(Oncorhynchus tshawytscha) runs were categorized as endangered in 1992 as part of the
Endangered Species Act (Christoffersen 2011; Jones & Christoffersen 2014; Waage 2001).
Timber sales on the WWNF were immediately terminated due to the confining restrictions, thus,
decreasing the Wallowa County annual timber harvest by 60-70% (Christoffersen 2011; Jones &
Christoffersen 2014). The decreased annual timber harvest from the WWNF reduced the
adequate timber harvest necessary to keep the county’s three sawmills open, which eventually
caused widespread economic impacts for county residents including the loss of 400 family-wage
jobs (Christoffersen 2011; Jones & Christoffersen 2014). With the increase of bronze foundries
and art studios, service sector, and desirable real estate in the county, Wallowa County faces
characteristics of transitioning from a resource-based economy towards an amenity-based
industry (Abrams & Bliss 2013; Gosnell & Abrams 2009; Hamilton et al. 2014). Articles such
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Figure 1. Map of Wallowa County, including NIPF owners (owning 10+ acres of timber
land), WUI regions as outlined in the 2010 database, and public lands including WallowaWhitman National Forest (Wallowa County 2013).
as the 2006 New York Times’ "Rugged, Western, and Still a Bargain” have publicized Wallowa
County internationally as a desirable destination for many amenity-driven migrations and
seasonal residents (Preusch 2006). The out-migration of the young adults in combination with
the sales of old-time residents selling, leasing or subdividing their land to make ends meet results
in an increase of in-migrant newcomers to these counties (Hamilton et al. 2014). Many forest
landowners in Wallowa County tend to inhabit their parcels seasonally with hired help to
continue forest and amenity production on their estates (Abrams 2011). Within Wallowa County,
some residents believe newcomers to have less harmonious land management values with the
community (Abrams 2011). Wallowa Resources, a local community-based organization, is
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working towards increasing community engagement of all residents through collaborative
stewardship (Fernandez-Gimenez et al. 2008). Wallowa Resources’ employees have facilitated a
variety of collaborative ecosystem, including forest ecosystem, monitoring projects with
community participation, in order to encourage opportunities for more family-waged jobs in
Wallowa County (Fernandez-Gimenez et al. 2008).
Qualitative Interviews
Thirty semi-structured interviews were conducted with 37 individuals between July and
November 2014. Forest landowners are defined as title holders, members of a family trust, or
limited liability company (LLC), owning ten-plus acres of forestland. Tax lot data and forest land
coverage were acquired from the 2013 Timber Fire Patrol and 2013 Wallowa Tax Lot data (see
Abrams & Bliss (2013) and Klepeis et al. (2009) for similar methods, see Wallowa County
(2013) for tax lot data), keeping with previously Communities and Forests in Oregon (CAFOR)
definitions of forest landowners (Boag et al. 2015; Hamilton et al. 2012, Hartter et al. 2014;
2015). In July 2014, there were 455 NIPF owners in Wallowa County, with 236 forest
landowners having out-of-county addresses and 219 having in-county addresses. For the
interviews, 150 randomly selected forest landowners (divided evenly with in-county and out-ofcounty addresses) were sent recruitment letters in waves from July-September 2014 for their
participation in in-person interviews (see Abrams & Bliss (2013) for a similar method with 51
semi-structured interviews over the course of a three-year period). Using a snow-ball sampling
approach (Biernacki & Waldorf 1981), 50 additional forest landowners were invited to
participate after being recommended by previous participants, and 9 of these landowners
participated. In total, there were 30 semi-structured interviews (20 in-person, 9 phone, 1 with
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contractor in lieu of owner) with 37 forest landowners (23 with single owners and 7 with coupled
owners) from July-November 2014.
In total, over 26,000 forested acres within 130 parcels were discussed in interviews
ranging from less than 1 to 2 hours in length. On average, each landowner had 54% of their land
forested. For year-round residents, the total number of forested acres discussed was 8,370 acres
within 74 parcels. Of the landowners interviewed, 40% were seasonal residents, spending less
than 6 months per year on their forest properties and had out-of-county mailing addresses,
matching similar percentage in Creighton et al. (2002) for NIPF landowner interviews in
Washington. Each year-round landowner on average owns 4.11 parcels with an average of 101
acres of timber per parcel, and an average of 55% of their lands forested. For seasonal residents,
the total number of forest acres discussed was 17,820 acres within 56 parcels. Each seasonal
landowner on averages owns 4.67 parcels with an average of 300 acres of timber per parcel, and
an average of 44% of their lands forested.
Questions and discussions with the forest landowners involved management objectives
on private forestlands, perspectives of federal forestlands, community culture, and perspectives
of forest management engagement in community-based organizations. All interviews were
recorded and transcribed verbatim. Following transcription, “open” and “closed” coding
techniques were applied to the transcripts (Abrams & Bliss 2013; Charmaz 2006; Miles &
Huberman 1994; Ryan & Bernard 2003). First-level codes included landowner background
characteristics and land tenure, second-level codes involved theme overviews, and third-level
themes involved landowner perspectives and beliefs. Common themes and trends amongst nonindustrial private forest (NIPF) owner narratives were used to identify factors influencing
perspectives of healthy forest, WWNF management, wildfire risk, and perspectives of county
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community transitions. All names used in quotes from interviews are pseudonyms in order to
maintain the privacy of those interviewed. Average distances were used from features in order to
maintain anonymity of the parcel locations of the interviewees.
In previous studies, landowner proximity from forest parcel location have influenced
landowner beliefs about forests (Nagubudi et al. 1996; Rickenbach & Kittredge 2009).
Therefore, proximity values for Wallowa county NIPF owners were calculated using tax lot data.
WWNF boundaries, respondent forestland parcels, and industrial forestland parcels were derived
from June 2014 Wallowa County tax lot data from the Wallowa County planning office. WWNF
polygons, industrial forestland polygons, and interviewee parcels were dissolved by ownership in
order to simplify ownership parcels. Respondent forest parcels, dissolved by owner, were given
respective numerical identifiers corresponding with transcribed data for continuity and are not be
mapped to maintain anonymity. WUI polygons for Wallowa County were clipped from the 2010
WUI dataset from the University of Wisconsin-Madison SILVIS lab (Radeloff et al. 2005).
Respondents were categorized by “in-county,” “out-of-county (near)” and “out-of-county (far)”
using zip codes corresponding with their tax lot data. Abrams (2011) found that landowner
tenure was not related to land management engagement, and for this reason only components of
absentee/season (out-of-county addresses) and permanent (in-county addresses) residence were
examined. Owners with out-of-county addresses were assigned “near” if their out-of-county zip
code was less than 500 km from their parcel centroids, and those with out-of-county zip codes
greater than 500 km from their parcel centroids were assigned “far.” The near function in
ArcGIS was used to calculate the nearest Euclidean distance from parcel boundaries to Industrial
lands, WWNF, and 2010 Wallowa County WUI locations. Following most frequently identified
themes from each open-ended interview questions, average NIPF parcel distances were
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calculated for each response category for distance to WUI, WWNF, and industrial lands similar
to averaging qualitative GIS techniques used in Jones and Evans (2011). Proportion of NIPF
responses in each distance category (in-county, out-of-county near, and in-county far) was
calculated for demographic change categories to avoid providing identifiable details about NIPF
respondents.
Results
Perspectives of Healthy Forest
According to NIPF owners, the attributes of a healthy forest include: controlled pests,
diseases and noxious weeds, active management (such as stocking control, fuel/fire reduction,
thinning, spacing), multi-aged stands, tree species diversity, continuous growth, wildlife. While
some forest landowners said “I’m not sure”, they were all seasonal residents who spent little time
in the county. Additionally, those who were unaware had parcels closest to the WUI (average
NIPF parcel distance to WUI of 0.2 kilometers). Joseph, a seasonal amenity owner, said “I’m not
equipped to answer that”. Many landowners noted the importance of active management and
controlling pests, growth, and diversity for healthy forests. Daniel, a production-oriented yearround resident noted:
Trees are grain crops… the tree will mature, get ripe, and we try to harvest it. We need to
watch for different bugs, we pasture cattle so that we can keep the undergrowth down.
We take out the diseased trees, and watch for noxious weeds. You look at a tree and look
at the top, and take out what's not good with the thinning… It’s important that we pile
nutrients back on the ground rather than pile and burn them. A forester is not good,
whether US forester, or Oregon forester, if they don't harvest the timber. It needs to be
harvested.
(Daniel, year-round employed production-oriented forest landowner)
Daniel’s perspective on healthy forests mirrored the findings of the emerging paradigm in
resource-dependent communities, identified by Kelly and Bliss (2009). Kelly and Bliss (2009)
emphasize the paradigm of healthy forests contributing to healthy communities, and vice versa.
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Susan, a year-round retired amenity-owner described a healthy forest as one that is “sustainable
growing, without disease, where you have balance of wildlife and piece of beauty.” Ralph, a
production-oriented seasonal retired owner, described that “healthy trees make a healthy forest,”
and Sally, a production-oriented year-round employed owner, told me a healthy forest is one
where you’re “not losing more than you're gaining,” referring to tree growth. Those who noted
active management as an attribute of healthy forest had parcels farthest from the WUI (3.1 km
average). Additionally, those who were aware of what makes a healthy forest (e.g. uneven aged,
species diversity and continuous growth) have parcels closer to the WWNF (0.5 and 0.9 km)
Perspectives of National Forest Management
Perspectives of WWNF Management identified by NIPF owners include active
management, salvaging timber, better leadership than currently of the WWNF. Many forest
landowners became visibly flustered considering possibilities for this question to improve
WWNF management, as shown by one forest landowner, Dylan, who told me “Doing something
is a lot better than nothing, and nothing is what they [land managers] have
been doing.” Andre, a production-oriented retired year-round resident emphasized his
frustrations, saying:
If they [forest managers] could just get through the hoops and do some logging
and thinning. If there wouldn't be so many adversaries, saying, “no you can't do
this” and the national forests or BLM [Bureau of Land Management] want to do
it, and they’re all involved in litigation for so long. It uses up all of their money,
time and resources, so they can’t get stuff done. It’s frustrating.
(Andre, production-oriented retired year-round)
Jackie, a retired seasonal production-oriented landowner, said the most important change
would be to “get somebody at the top that has been there, and understands what goes on.”
Salvaging logs post-fires was another suggestion from multiple forest landowners, as
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shown by Daniel’s perspective that “after the timber burns, they should go in and salvage
the trees, they [land managers] say that they're for the birds, but them birds don't need
that many trees. I think they should salvage them, and thin that forest out.” Similarly,
Wilma told me about her disappointment after the Canal Fire burned through 25,000
acres in 1989, “they never went back in afterwards and took out the burned logs and
replanted. It's horrible now, [the trees are] too close to each other.”
Wildfire Threat
The biggest factors perceive by NIPF owners as contributing to wildfire threat on NIPF
forest lands were identified as weather conditions, forest conditions, fire starting and spreading
from adjoining national forest, industrial forests, or NIPF lands, drought, disease/pests, human
cause. Some forest landowners, primarily those who were seasonal residents, said there was no
risk of fire on their forestlands, or no more risk than any other forests. Many forest landowners
identified the biggest threat to be lightning, human-caused, weather conditions and spreading
from adjoining lands. Many landowners identified that the threats go hand-in hand because each
threat can be considered a “symptom of some higher order problem” (Allen & Gould 2986: 22;
Carroll et al. 2007). Brothers Yanick and Jerome described their perceptions of fire threats on
their forest lands as being two-fold:
Jerome: It would be dry climate due to global warming.
Yanick: No, it would be lightning.
Jerome: Well, on a tactical basis yeah. But, the beetle kill and dryness
and all that is from a shift in the climate.
(Jerome and Yanick, seasonal, retired production forest landowner)
Other landowners described the risk associated from neighboring landowners. Jackie described
“the biggest factor [contributing to fire threat] on is my neighbor, the USFS.” Additionally, Peter
described the threat of fire “coming across from the national forest, and insects… they kind of go
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hand in hand.” Greg described how “the Canal Fire started on USFS lands, and it had to go over
several private forest parcels before it got to ours.” Those aware of the biggest risk to their
forestlands (e.g. adjoining NF lands, disease/pests, and humans) have parcels closer to the
WWNF (0.3 km, 0.8 km, 0.6km respectively). Those who believed there to be no risk of wildfire
on their lands have parcels closer to the WUI (2.0 km average). People very close to the national
forest are concerned with disease and pests. The distance is much farther for those that are
adjoining for NIPF and industrial lands, thus, people are worried of wildfire risk if their property
is very close to a national forest.
Forest Landowner Changes
Changes in the composition and characteristics of Wallowa County forest landowners
were noted by respondents. All in-county owners noted changing new owner forest management
objectives to valuing forests for aesthetic and recreation reasons more so than previous residents.
Three quarters of in-county owners noted industrial land changes including consolidation of
industrial land ownership. Conversely, out-of-county (far) and (near) owners noted “not sure”
when asked how the ownership has changed, even though noting there has been a change in
Wallowa County forest landowners.
Only out-of-county(near) and (far) were unsure of changes or said there had been no
changes in Wallowa County forest landowners. While a majority of forest landowners who live
out-of-county identified no change, or that they weren’t sure about how forest landowner
changes in the county, in-county residents identified industrial land changes and changes in new
owner objectives to aesthetic and recreation. Forest landowners identified the consolidation of
industrial lands, as shown by Jerome’s perspective, “I would say there is no question of
consolidation of ownership into industrial lands… land that used to be privately owned.”
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Community Demographic Changes
When asked whether there has been significant change in the county in the past 20 years,
the community changes identified were challenges of ruralness with new owners leaving,
changing attitudes, creative-industry increase, retirees moving in, money coming in, new people
with government jobs moving in, absentee/recreational residents increasing, and decreases in
resource-based economy including local school enrollment decrease, decrease in family-waged
jobs, young/skilled laborers moving out, and mill closures. A majority of Out-of-County (far)
and (near) were unsure of changes in Wallowa County population. While forest landowners who
lived farther away from their forest properties said that they had not seen any changes in the
Wallowa County community, or that they were not sure, forest landowners who lived closer to
their parcels identified more of the changes and community transitions. Bobby, who moved to
Wallowa County in 1970, described the change he saw since establishing in the community from
a resource-based economy to a tourism- and art-based economy, and the increase of amenitydriven migration and hobby farmers:
There used to be only farmers and loggers. But now they’ve got all these artists,
bronze foundries and all that you know. And it’s a different type of people. Right
now, a lot of your farm and ranch land, there are multi rich people that are coming
in and buying up to 200, 300 acres farms and putting a big fancy homes on them.
And that's they're summer home. All over the county.
(Bobby, year-round production-oriented retired forest landowner)
David, a year-round retired amenity owner, described the change as “we went from a resourcebased economy to more of a tourist-based economy.” Similarly, Hank and Nora described these
changes from being production-oriented in Wallowa County to attracting amenity-oriented
owners:
A lot of younger people have moved in, and set up businesses. [Wallowa County
is] attracting more and more retirees. We moved out when we retired. Technically
we are retirees… Gentrification as well, people moving in from cities, and careers
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that haven’t used natural resources. Younger people are moving into town, and
younger folks are buying acreages in the country and a kind of gentrification as
well. People who come from Wallowa County think that they don't have enough
jobs anymore, so they leave.
(Hank, year-round retired amenity forest landowner)
When asked where these migrants were coming from, interviewees noted urban regions as
possible source. Additionally, when asked if these younger people moving in affect the forests
and their management, none of the landowners said they had an impact. Alternatively, forest
landowners noted large changes in the demographic characteristics of the community when the
mills shut down. They noted an increase in the income gaps between people moving in and
people who grew up in Wallowa County because the people who are retiring to Wallowa County
due to its beauty are bringing in their money rather than making it there. Susan described this
change and the diminishing enrollment in Wallowa County schools, saying “There’s high-end
homes, but with the loss of the three-sawmills, and some other industries, I think a lot of young
people have left… The population in the schools has dropped to the point that Joseph is all in one
building now.” Similarly, Wilma described this change:
There’s always been tourism. But, I think they [the service industry] have tourism
all year now where it used to be only in the summer. They [the service industry
are extending their season for tourism because there isn’t logging. Because they
had to find alternative ways to create income when they lost logging. I think
tourism, and art and music have brought a lot of people to the county.
(Wilma, seasonal, employed amenity forest landowner)
Diane also noted that while people are moving in, “a lot of [new owners] stay awhile and then
they just can’t make it because the cost of living in this county is much higher than like, La
Grande [Union County, Oregon], because we are at the end of the road.” Kelly and Bliss (2009)
describe how the USFS was once the largest single employer in Wallowa County, and the timber
collapse led to fewer employed residents. Kelly and Bliss (2009) describe a new paradigm as
being one of healthy forests contributing to healthy communities, and vice versa.
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Discussion and Conclusions
The close proximity on average to WUI for those who said “I don’t know” emphasizes
the importance of outreach to members of the WUI to ensure they understand what a healthy
forest is because they are the ones most as risk according to Stein et al. (2013) due to the use of
the WUI by USFS for pre-fire strategies and mitigating community risk to fires. The close
average proximity to WWNF for the healthy forest attribute of tree species diversity (including
age and species) aligns with respondent perspectives about forest management for a healthy
forest. One landowner would ensure she had a variety of species and ages to withstand pests and
fire from damaging her forest in order to reduce risk from fire and diseases spreading from
neighboring national forest land,
The close proximity to WWNF for respondents who said there is a need for better
leadership, funding, or understanding for WWNF management is important to note for potential
for cross-boundary management in Wallowa County. Collaborative forest management groups,
such as the Wallowa-Whitman Forest Collaborative, are working towards productive crossboundary forest restoration and active management. The desire for better leadership, funding and
WWNF management by NIPF owners close to national forests outlines these owners as ideal
participants in collaborative forest management, which aims to improve public forest
management and support for forest restoration projects (Agrawal 2005; Aplet et al. 1993;
Charnley & Poe 2007; Clark et al. 1997; Dwyer & Childs 2004; Dwyer et al. 2003; Selin &
Chavez 1995).
Average distance from landowner parcels to WWNF is reduced for identifying threat of
the lands, possibly suggesting that proximity to forestland types of WUI and WWNF influences
awareness of risk of fire starting on said lands. Those who live closer to WWNF more readily
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identify the biggest fire threat of those lands, which supports findings from the 2012 Mail Survey
with forest landowners’ perceptions of risk (Hartter et al. 2014; 2015). Additionally, in-county
NIPF owners more readily observe new forest landowner objectives shifting, while both out-ofcounty (near) and (far) NIPF owners are not sure about changes, echoing the findings in
Rickenbach and Kittredge (2009), Salmon et al. (2006) and Abrams and Bliss (2013).
Using mixed-methods approach to incorporate distances from forestland types and
distances from NIPF owners to parcels allows for increased understanding of NIPF owner
perspectives of forest management, risks, and transitioning community aspects. While some
perspectives are universal across all landowners within the county such as threats contributing to
wildfires, others are more readily identified by landowners living within the county such as
transitioning demographic characteristics from a resource-based economy to a creative and
tourism-based economy. Examining interviews in this way emphasizes the continued need for
forestry information outreach to NIPF owners in or nearby the WUI to help owners better
understand what makes a healthy forest. Additionally, there is a need to further educate those
near the WUI regions to better understand the factors contributing to wildfire risk. OSU
Extension and other community-oriented organizations such as Wallowa Resources can use these
findings to continue to examine perspectives of in-county versus out-of-county NIPF owners and
perspectives of NIPF owners who have adjoining lands to future restoration projects. This
research can be used by the USFS to understand and implement perspectives of NIPF owners of
forest management on public lands.
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CHAPTER 5. OVERARCHING CONCLUSIONS
Conclusions
The following chapter describes in brief the conclusions from each of the previous
Chapters, 3 through 5. This chapter provides insight into broader implications of this case study of
Wallowa County, Oregon. The general conclusions and broader implications have been gathered
from the interviews described in Chapters 3 and 4 with NIPF owners, and can be used to inform
local, state, and federal forest management stakeholders of NIPF owner perspectives.
Chapter 2
A principal component analysis was used to establish what comprises amenity-driven
migration, including natural amenities, seasonal homes, protected area, older adult net-migration
rate, and creative industry. Amenity-driven migration, urbanization and drought have significant
relationships with annual burned area on USFS land in the Inland Northwest from 1992 to 2009.
These finding emphasize that drought is a significant predictor of wildfire size in the western
U.S., and the Inland Northwest region in particular (Balling et al. 1992; Allen et al. 1998;
Westerling et al. 2003). Amenity-rich areas in the Inland Northwest are prone to wildfires, and
this research shows that people are moving to these vulnerable regions. It is important to use
these findings to continue developing fire management programs for new owners (e.g. amenity
migrants moving into fire-prone regions) moving into these fire-prone regions. The
establishment of the relationship between burned area and amenity-driven migration enhances
future research by including a similar amenity-driven migration index and exploring this
relationship in other wildfire-prone regions (Lichter & Brown 2011; Macgregor 2010; UlrichSchad et al. 2013).
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Chapter 3
This chapter emphasizes the importance of a clear definition of forest management
engagement and uses one established from NIPF owner perspectives to assess NIPF owner forest
management engagement. Two types of forest management engagement were described by NIPF
owners in the interviews: 1) engagement in NIPF owners’ own forests, 2) engagement in forest
management in the broader community and working landscape. Type 1 forest management
includes active management on own land, active learning and knowledge gathering, participation
in cost-share/grant programs. Type 2 forest management engagement includes participation in
public lands management issues, participation in other private land management.
NIPF owners interpret engagement on public land management to include trusting the
forest management decision-makers, having time to invest by going to meetings or tours, and
being provided incentives to be engaged. These findings mirror the key factors of lack of trust,
uncertainty in the outcomes, differing ideology, and lack of power found to reduce private
landowner willingness to cooperate in cross-boundary resource management in John Day Valley,
Oregon in Bergmann and Bliss (2004), and lack of trust in the government and the USFS found
in previous research in eastern Oregon (Hamilton et al. 2012 and others from CAFOR work).
NIPF owners who were not engaged in forest management noted having less time to invest in
hands-on management or monitoring, and these barriers were reported by those living outside of
the county, working full time, or not having a resource-dependent income. These findings
support findings from Salmon et al. (2006), that absentee landowners less likely to use
community forestry advice networks due to distance and isolation from local social networks that
help spread forest management advice. The interviews emphasize educational opportunities of
NIPF owners who are less engaged in forest management in public and private lands. Many
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NIPF owners described the importance of unofficial advice sources such as family and friends,
along with the importance of peer-to-peer advice networks (Catanzaro 2008; Rickenbach 2009;
Rickenbach et al. 2005).
Chapter 4
This chapter uses a mixed-method approach to combine NIPF owner perspectives of
healthy forest, national forest management, wildfire threat, forest owner changes and community
demographic changes with proximity to forest parcel location. The interviews analyzed
emphasize the potential for educational opportunities of NIPF owners who are less aware of
important forest management recommendations, and the interviews emphasize the prevalence of
amenity-driven migration and Wallowa County forest landowners. The close proximity to WUI
for those who were unsure of what makes a healthy forest emphasizes the importance of outreach
to members of the WUI because they are the ones most at risk to wildfire damage according to
Stein et al. (2013) due to the use of the WUI by USFS for pre-fire strategies and mitigating
community risk to fires.
The close proximity to WWNF for respondents who said there is a need for better
leadership of the national forest, funding, or understanding by WWNF management is important
because collaborative forest management groups are working towards productive cross-boundary
forest restoration and active management. The desire for these changes by NIPF owners who live
close to national forests outlines possible private forest landowners who would be more apt to
benefit from participation in collaborative forest management in order to improve public forest
management and support for forest restoration projects (Agrawal 2005; Aplet et al. 1993;
Charnley & Poe 2007; Clark et al. 1997; Dwyer & Childs 2004; Dwyer et al. 2003; Selin &
Chavez 1995). Those who live closer to WWNF and industrial lands more readily identify the
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biggest fire threat of those lands, supporting findings from a 2012 survey with forest landowners
(Hartter et al. 2014; 2015). In-county NIPF owners are more aware of new forest landowner
objectives shifting, while both out-of-county (near) and (far) NIPF owners do not observe
community changes, echoing the findings in Rickenbach and Kittredge (2009), Salmon et al.
(2006) and Abrams and Bliss (2012) that out-of-county owners are often less aware of in-county
ownership changes.
Broader Implications
The healthy forest paradigm in resource-dependent community identified by Kelly and
Bliss (2009) is one of healthy forests contributing to healthy communities, and vice versa. To
ensure healthy forests and healthy communities in Wallowa County, some community-based
solutions have included the Wallowa-Whitman Forest Collaborative formation and completion of
forest restoration projects, and the Northeast Oregon Economic Development District
(NEOEDD) broadening outreach programs to include education about grants and investing rural
grants into projects like the WWFC and other Wallowa Resources led initiatives, such as the
Community Smallwood Solutions and the Integrated Biomass Energy Campus. To help
community-based initiatives like the ones mentioned achieve resilience within counties, the
importance of these initiatives needs to be communicated to landowners because many owners
lack awareness of them (and therefore are not involved).
Qualitative interviews with Wallowa County NIPF owners identify limitations of forest
management on national forests and contextualize community-based solutions aiming to reduce
these limitations. Forest landowner suggested changes for forest management on national forests
include limiting internal control mechanisms of the USFS, increasing the USFS forest
management budget, decentralizing USFS management to being regionally or watershed based,
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some suggested re-examining forest policies (e.g. National Environmental Policy Act, Equal
Justice Act, Endangered Species Act) to promote further forest management practices with fewer
lawsuits. While individual NIPF owners, and other members of the general public do not have a
say in the actual laws and management governing the public forests, they can participate in the
collaborative and contribute through public comment. Additional community-based solutions
that arose from interviews included increasing financial resources to community development
and alternative industries through community capital reinvestment, rural development grants,
cost-share forest management programs. Increased rural development grants will further increase
capabilities of community organization initiatives that have previously led to solutions including
opening a small-diameter log mill for alternative processing of timber from NIPF owners, which
provides a destination for salvage logs, financial incentives for NIPF owners to manage, and
allows for environmentally-minded forest owners to consider alternative energy sources in the
county.
As a rural county, Wallowa County’s remoteness and natural amenities make it
vulnerable to wildfire risk and a transitioning community, but its “ruralness” has jump-started the
opportunities for resilient solutions because of the wide varieties of stakeholders and the county's
close-knit culture. The success of community-based organizations like Wallowa Resources
emphasize the importance of resilient solutions. In Wallowa County, the sense of place and
togetherness that arises in a rural community triggers a shared sense of responsibility for finding
solutions. These solutions are shared by word of mouth through families and friends and show
the potential for engaging the unengaged. There are many economic solutions for creation of
local dollars, as addressed by a rural community development representative: “community
capital is on the front edge [acting as] local loyalty points, [with such solutions as] community
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reinvestment, rural development grants, biomass energy, [and even] pamphlets for new forest
owners [from real estate agents].” These ideas suggested offer solutions to increase trust and
place-based solutions (e.g. Hamilton et al. 2008), as well as generate incomes locally and provide
more family-wage jobs. While residents have reason to lose optimism, many have taken this as a
charge for redefining how they examine their social-ecological system and find solutions from
the ground-level and even from the watershed-level up.
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Appendix A

Preliminary figures exploring response variable, annual burned area. Annual burned area
transformations in first figure, showing the best transformation of the natural log for normality.
Cook’s Distance by annual burned area below, showing very small values and no major outliers.
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Appendix B

Scatter plots comparing natural log transformation of annual burned acres on USFS land vs.
PC2: amenity-driven migration and vs. annual PDSI.

107

Appendix C

STATA GLS model output

within = 0.0642
between = 0.2663
overall = 0.1075

Obs per group:

Wald chi2(4) = 101
Prob > chi2 = 0.0000

min = 1
avg = 14.6
max = 18

Number of obs: 1150
Number of groups: = 79

xtreg (USFS Annual Burned Acres LN) (PC1: Urbanization) (PC2: Amenity-Driven Migration) (PC3: Rural Restructuring) (PDSI), re robust

R-sq:

Random-effects GLS regression
Group variable: GEOID

corr(u_i, X) = 0 (assumed)

-0.35616

0.16933

0.13301

-0.05

3.13

-2.68

0

0.96

0.002

0.007

2.38107

-0.40221

-0.37957

0.19807

-0.61685

3.43212

-0.24901

0.36074

0.86182

-0.09547

[95% Conf. Interval]
0.52995

0.18886

-8.33

0.00000

P>|z|

-0.00941

0.03908

10.84000

z

-0.32561

0.26813

Std. Error

2.90660

Robust Coef.

PC2: Amenity-Driven Migration

2.28374
2.60988

(USFS Annual Burned Acres LN)

Palmer Drought Severity Index

PC1: Urbanization

_constant

PC3: Rural Restructuring

sigma_u
sigma_e
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Appendix D

Text

IRB Study Extension Approval
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Appendix E
IRB Modification Approval
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Appendix F
Participation Inquiry Letter
Department of Natural Resources
University of New Hampshire, 56 College Road, Durham, NH 03824
Tel 603-862-1700 | www.nre.unh.edu

Dear Prospective Participant:
You are being invited to participate in a research project that is being conducted in cooperation
with Oregon State University Extension, University of Colorado and University of New
Hampshire. The main objective of this study is to learn more about how landscapes of Wallowa
County have been shaped and reshaped by forest management practices and policies. I am also
curious to learn about how land management on your own forested land or forests that you
manage has changed through the years and your perspective on the changes Wallowa County has
experienced.
As someone who either owns land in Wallowa County or has a personal or professional interest
connection to Wallowa County, you have valuable insight that can contribute to this study. I am
asking for your help in this research by sharing your experiences in an in-person, phone or video
interview. The interview will last approximately one hour, but can range from as little as 30
minutes to as long as two hours. The exact time and method of the interview can be arranged to fit
your schedule. We can set a time for the interview once I hear from you.
The answers of all the study participants will be combined together into a report, and I believe
that this information may help others better understand cultural perspectives and practices in this
area. Your participation in this discussion is completely voluntary. You do not have to
participate in this study if you do not want to. You do not have to answer any question that
you do not wish to answer or discuss. If you have any questions about this research, or about your
rights as a participant, I will be happy to try to answer them. All responses will be strictly
confidential to the extent permitted by law.
Special precautions have been established to protect the confidentiality of your responses. I will
make every effort to protect your privacy. With your permission, I will tape record the discussion,
because it is sometimes difficult to take accurate notes when speaking for an extended period of
time. I will erase the tapes after I have finished taking the notes I need for the research.
Information resulting from your interview will be identified by an identification code number, and
not by your name or other personal information. However, please be aware that even though I
plan to keep responses and identities confidential, participants may repeat questions and responses
outside of the interview setting. Only a small sample of individuals will be asked to participate in
interviews, so your participation is important to this study.
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If you do not want to participate and do not wish to be contacted further, simply destroy this
mailing, and you will not receive any further correspondence. There are no foreseeable risks to
you as a participant in this project; nor are there any direct benefits. However, your participation
is extremely valuable.
If you are willing to participate in an interview, or have questions regarding this study, please
contact Morgan Crowley by email at mad96@wildcats.unh.edu or at (603)540-9671. You may
also contact the director of the Communities and Forests in Oregon (CAFOR) Project
(www.cafor.weebly.com), Dr. Joel Hartter at the University of Colorado at (541)908-5334 or
joel.hartter@colorado.edu. If you have questions about your rights as a research subject, you may
contact Dr. Julie Simpson in UNH Research Integrity Services at (603)862-2003 or
julie.simpson@unh.edu.
Thank you for your help. I truly appreciate your cooperation and I hope to hear back from you.
Sincerely,
Morgan Crowley
Graduate Research Assistant
Department of Natural Resources
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Appendix G
NIPF Interview Questions
. Background and historical settlement

•
•
•
•
•

•

Do you work full time? What do/did you do for a living?
Did you go to college? What is your highest level of education?
How long have you owned your forested properties that are larger than 10 acres? Do you
own more than one forested property in Wallowa County?
Can you please describe your property? [How many acres? How much forest? What kind
of forest?]
How did you acquire your property?
o Why did you purchase a forested property?
o Did your forested land look differently when you first acquired it?
Do you live on your forest property for most of the year?
o [Where do you live if not? How far is your home from your forest property?]

2. Forest management and values
• Why are forests important to you?
• Are you actively managing your forest? What are your primary management objectives?
Do you have a management plan? Are you practicing even-aged or uneven aged
management? Do you manage for natural regeneration or do you plant seedlings? Do
you do the harvesting (and planting) work yourself or hire a contractor?
o Why do you manage your forest this way?
o How did you learn this type of management?
• From your perspective, what makes a healthy forest?
3. Impacts of the protected areas on local residents
• Do you use the Wallowa Whitman National Forest? How?
• Have there been changes in the federal lands that have affected people here since you
bought your lands?
• Are public lands managed well with respect to wildfire and forest health?
o How could they be managed better?
4. Fire History and Experience
• Is Wallowa County vulnerable to forest fires?
• Have you experienced any uncontrolled woodland fires on your land, or within 10 miles
of your forestlands?
• Is there a threat for wildfire on your forestlands?
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•
•

o What is the biggest factor influencing wildfire threat on your forest property?
Do you manage your forest lands for wildfires? What do you do?
o Why do you manage them this way?
Where do you get advice about managing your forests? What source do you use most?

5. Migration
• Looking ahead, do you plan to retain ownership of your land for the next ten years? If
not, will you sell it, give it to relatives or do something else with it?
• Over the last twenty years, has Wallowa County changed significantly – the people who
live here? How has it changed?
o [If people have left] Why have people left? Where have they gone? Is it mostly
old or young people who are leaving?
o [If people are moving in] Who is moving in? Where are they coming from? How
old are they? What do they do?
6. Recent settlement
• [If people are moving in] Do the new owners manage the forest in different ways than the
people who were here earlier? If so, in what ways?
o For those new owners who have forestlands, do they share similar values or
priorities for forest management as you?
o Do you see owners managing their forests differently if they live here year-round
versus seasonally?
• [If they are newer landowners or haven't seen change] Do other forest owners in this
county manage their forests differently than you? If so, in what ways? If not, Do they
have similar values or priorities for forest management?
7. Community Forestry Engagement
• Do you ever participate in forest projects or workshops with other landowners? What
have you done? Who led the project or workshop? Why did you participate?
o How did the different landowners participate?
• If you attend any forest meetings or forest landowner groups, have you found them
helpful for your forest management?
o Who else attends?
o If not, what keeps you from going?
• Have you heard of the Wallowa County NRAC, Wallowa-Whitman Forest Collaborative,
or the Eastside Restoration project?
• Have you heard of or seen any impacts of these efforts on the local community?
• What does it mean to be engaged in forest management of your own forest lands? Of
public lands?
o What actions does a private forest landowner take to be engaged on their own
lands? On public lands?
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o Are there advantages or disadvantages to being engaged in group forestry
projects?
8. Other
• Are there any important issues we didn't talk about?
• Who else do you think I should be talking to about this?

*** If participant wishes to discontinue study, ask if they would be willing to share
why:
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Appendix H
Community-based Organization Interview Questions
Contact/Outreach
• What types of programs or services does your organization offer for NIPF landowners?
• How do you target NIPF landowners for involvement in your forestry programs? Do you
contact all NIPF landowners, or do you focus on those above or below a certain acreage
threshold, or by property location, or those above or below any income or household
wealth level? Do you use any other criteria?
• Do some issues motivate higher participation than others? Such as Insects, disease,
markets, roads, etc.
• How do you contact forest landowners?
• How do you decide what information is relevant for the NIPF Landowners that you
serve?
• Where else do NIPF in Wallowa County get information about forest management?

NIPF Involvement
• Are there general characteristics of those landowners who are regularly involved in your
programs? How would you describe them or categorize them? How about the landowners
that are not involved in your programs?
• Is there any difference in participation or involvement between NIPF landowners who are
permanent residents versus absentee owners, or between those who do their own
management versus those that hire contractors, etc. ?
• For your programs and services, what does engagement of a NIPF landowner look like?
• How does proximity to meetings and organizations impact NIPF participation in your
programs?

NIPF Characteristics
• How would you characterize the forest management activities of an engaged NIPF
landowner?
• Do you perceive differences in forest management among NIPF landowners in Wallowa
County? Can you describe the differences? Are there marked differences between
permanent residents and absentee owners, or between multi-generational owners and
more recent owners?
• Is NIPF involvement in National Forest management and decision making processes
necessary? Is it beneficial? If so why or why not?
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Appendix I

1
Maxine

Bobby

William
F

M

M

Postgrad.

Bachelors

Some College

Bachelors
1, 2

1

1

Engagement
Type(s)

1931*

1970

1960

1995

Year Parcel
Purchased

50

400

50

1000+

Timber
(acres)

Amenity

Production

Production

Production

Production
vs. Amenity

Out-of-County

Out-of-County

In-County

In-County

Out-of-County

Retired

Employed

Retired

Retired

Employed

In-County vs. Employed
Out-of-County vs. Retired

Education

2
M

Production

Gender

3
John

1000+

Pseudonym

4

1988

Retired

1, 2

Retired

Some College

In-County

Employed

F

In-County

Retired

Jackie

Amenity

In-County

Retired

5

Production

In-County

Employed

Retired
150

Production

Out-of-County

Retired

Employed
150

Amenity

In-County

Retired

In-County
1974

100

Amenity

In-County

In-County
1984

200

Production

In-County

Amenity
1, 2

1980

100

Amenity

Amenity
1, 2

1976

1000+

Amenity

50

Postgrad.

1, 2

2012

150

50

Bachelors

1, 2

1957*

50

1993

M/F

Some College

1979

2006

M

Postgrad.

1

1977

1

Hank, Nora
M

Postgrad.
1, 2

1

Daniel
M/F

Some College

1, 2

High School

8
Greg
F

Some College

Postgrad.

9
Gerald, Molly
M

Postgrad.

F/M

10
Alexandra

F/M

M

11
Peter

M

Miriam, David

12
Diane, Philip

Ted

13
Michael

6

14

7

15
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Interviewee basic descriptions for NIPF interviews #1-15, including gender, education level, engagement type (1 is
engagement on their own land, 2 is engagement in community forest management), year parcel was purchased (* represents
year that family purchased, rather than the current owner), parcel timber acres from the 2013 ODF Fire Assessment data
(rounded up to next increments of 50 with 1000+ acre maximum to maintain anonymity), production vs. amenity landowner,
in-county vs. out-of-county dwelling, and employed vs. retired status.

NIPF Interviews

In-County

Retired

Retired

Retired

Employed
vs. Retired

In-County

Retired

In-County vs.
Out-of-County

Production

Out-of-County

Production
vs. Amenity

Production

Out-of-County

Timber
(acres)

1000+

Production

Retired

Year Parcel
Purchased

300

Amenity

Employed

Engagement
Type(s)

2009

200

In-County

Employed

Education

1984

100

Out-of-County

Employed

Gender
Bachelors
1, 2

1964*

Production

In-County

Pseudonym

Bachelors
1, 2

2010

Amenity

Out-of-County

Retired

M
Bachelors
1

200

Amenity

Retired

F/M
Bachelors
1

50

Production

In-County

Jonas
M
Postgrad.

1994

200

Out-of-County

Ann, Keith
M
Postgrad.

1945*

900

Production

16
Andre
M/M

1982

Amenity

17
Dylan
M/F
1

2009

300

18
Jerome, Yanick
Some College

1, 2

100

19
Luis, Maria
Some College
1, 2

1994

20
M
Postgrad.

1946*

21
Frank
F
Bachelors

Employed

1, 2

22
Wilma
F

In-County

23
M

Production

Susan

500

Scott

1940*

Employed

24

1, 2

In-County

25

Bachelors

Production

F

1000+

Becky

1872*

26

1, 2

Postgrad.

Retired

F

Employed

Sally

Out-of-County

27

Out-of-County

1, 2

Production

Bachelors

Amenity

Postgrad.

100

M

500

M

1971

Ralph

2010

Joseph

Retired

28

Out-of-County

29

Production

Postgrad.

100

M

2000

Jackson

1, 2

30

I
nterviewee basic descriptions for NIPF interviews #16-30, including gender, education level, engagement type (1 is
engagement on their own land, 2 is engagement in community forest management), year parcel was purchased (* represents
year that family purchased, rather than the current owner), parcel timber acres from the 2013 ODF Fire Assessment data
(rounded up to next increments of 50 with 1000+ acre maximum to maintain anonymity), production vs. amenity landowner,
in-county vs. out-of-county dwelling, and employed vs. retired status
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