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ARTICLE INFO ABSTRACT

Handling Editor: Tenley Conway The residential forest provides many amenities to communities, including aesthetics, air quality improvement,
and higher property values. However, the residential forest may also contribute human-perceived problems or
disamenities including allergens, leaf debris, infrastructure damage, and maintenance costs. Vegetation man-
agement by utility companies along power lines is one process that shapes the residential forest. Property
owners’ decisions to consent or object to utility vegetation management may be influenced by perceived tree
amenities and disamenities. To explore this decision-making process, we conducted 32 one-on-one semi-struc-
tured qualitative interviews with resident-homeowners who consented or objected to a utility company tree
removal on their property between 2014 and 2017. The study area included several towns in eastern Con-
necticut, USA, representing urban, suburban, and exurban residential areas. We applied the means-end chain
theory as a theoretical framework, and used laddering interviews to explore the tree amenities, disamenities, and
values associated with trees. Attractiveness, shade, and privacy were the most frequently identified amenities of
trees; risk to power lines, trees being dead or diseased, and risk to people were the most frequently identified
disamenities. Amenities and disamenities were connected to such values as happiness and enjoyment, closeness
to nature, comfort, pride in one’s home, aesthetics, life, avoiding harm to others, and time or money for other
priorities. Participants who objected to utility tree removals primarily identified tree amenities as reasons to
retain the trees, whereas participants who allowed tree removals primarily identified disamenities as reasons for
their decision. The most common reason for objecting to removal was uncertainty about the need for removal.
Participants had diverse perceptions of how tree amenities and disamenities affected their potential consent to
utility vegetation management, illustrating that the priorities and concerns of individual residents are important
considerations for forest managers and arborists engaged in vegetation management on private property.
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1. Introduction and Butry, 2010). More recently, attention also has been given to po-

tential disamenities, the structures and functions of ecosystems and

Residential landscapes provide ecosystem services for communities
and are important sites for human-environment interactions (Kuo, 2003;
Cook et al., 2012). Trees and woods where people live (the residential
forest; Kendra and Hull, 2005) have been associated with amenities such
as air quality improvement (Nowak and Dwyer, 2007), improved public
health (Dwyer et al., 1992), and increased property values (Donovan

related disservices that people perceive as negative to their well-being
(Lyytimaki and Sipila, 2009) that trees may contribute to communities
(Kitchen, 2013; Carinanos et al., 2017; Guo et al., 2019; Roman et al.,
2020). For trees in the residential forest, examples of disamenities
include pollen allergens, damage to infrastructure (such as to utility
power lines), water demand for irrigation, and maintenance costs
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(Lyytimaki and Sipila, 2009; Escobedo et al., 2011; Pincetl et al., 2012;
Kirkpatrick et al., 2013; Kitchen, 2013; Dobbs et al., 2014; Delshammar
et al., 2015; Lyytimaki, 2015; Conway and Yip, 2016; Carinanos et al.,
2017; Guo et al., 2019; Roman et al., 2020).

People influence residential forests as they make changes to vege-
tation on their property, including planting, pruning, and removing
trees (Pickett et al., 1997; Cook et al., 2012). Such decisions are driven
by many factors, including residents’ landscaping preferences and atti-
tudes toward lawn management practices (Spinti et al., 2004; Hirsch and
Baxter, 2009; Larson et al., 2009), property attributes (e.g., yard size and
housing age; Cook et al., 2012), socioeconomic characteristics (Belaire
etal., 2016; Minor et al., 2016), neighborhood norms and appearance of
neighbors’ yards (Nielson and Smith, 2005; Nassauer et al., 2009;
Belaire et al., 2016), and governance constraints (e.g., homeowner as-
sociations or local government regulations; Martin et al., 2003; Pike
et al.,, 2021). While previous research on the residential forest has
focused largely on how the amenities trees provide can affect residents’
decisions to plant or maintain trees (e.g., Summit and McPherson, 1998;
Jones et al., 2012; Kirkpatrick et al., 2013; Conway and Yip, 2016;
Conway, 2016), disamenities also may play a role in residents’ percep-
tions of trees and decisions about trees on their properties (Kirkpatrick
et al., 2013; Conway and Yip, 2016; Conway, 2016; Carinanos et al.,
2017; Guo et al., 2019; Teixiera et al., 2019; Roman et al., 2020). For
example, Kirkpatrick et al. (2013) found that tree removal decisions
were commonly driven by disease or advanced age of the tree, root
damage to infrastructure, and fallen limbs or trees. Similarly, Conway
(2016) found that concern about tree health was also the most common
reason for removing trees or planning to do so soon, followed by con-
cerns about property damage, as related to both actual damage and
perceived risk.

One process shaping the residential forest is vegetation management
by utility companies along roadsides and power lines, which is driven by
the need to mitigate potential storm damage to trees and power lines to
maintain a reliable power supply (Kempter, 2004; Eversource, 2019).
This management is mediated by property owners, who may consent or
object to a utility company’s request to prune or remove trees. Utility
tree management is conducted at no direct cost to the property owner,
which allows homeowners the autonomy to make tree management
decisions without financial considerations that might otherwise
constrain decision-making about tree removals (Perkins, 2011). Else-
where in the literature, financial constraints and the high cost of tree
removals have been found to be among the most common reasons for
homeowners to retain unwanted trees (Conway, 2016; Guo et al., 2019).
Survey data and landscape-level spatial analysis found that Connecticut
(USA) residents understood the tradeoffs between protecting trees and
maintaining power and had generally favorable attitudes toward utility
vegetation management (Hale and Morzillo, 2020; DiFalco and Mor-
zillo, 2021). Here we used the context of resident decision-making for
utility vegetation management to explore how tradeoffs between ame-
nities and disamenities of trees might contribute to tree retention or
removal decisions.

To understand how residents make decisions about utility vegetation
management, we addressed three questions: (1) What amenities and
disamenities of roadside trees do homeowners identify as important?;
(2) What relationships exist between the amenities and disamenities of
trees and homeowners’ underlying values?; and, (3) How do amenities,
disamenities, and values influence homeowner decision-making about
tree removals? To explore these topics, we interviewed homeowners in
eastern Connecticut who were approached by their utility company
about the removal of a power line-adjacent tree on their property.

2. Background and theoretical framework
2.1. Amenities and disamenities of trees

The amenities that trees provide in the residential forest have been
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well-studied. In addition to extensive literature on the ecosystem ser-
vices provided by trees (e.g., Nowak et al., 2006; Escobedo et al., 2011;
Roy et al., 2012; Salmond et al., 2016), there is interest in the amenities
that residents consider to be important. Past research suggests that
residents identify shade as one of the most important amenities provided
by the residential forest (Summit and McPherson, 1998; Lohr et al.,
2004; Camacho-Cervantes et al., 2014; Conway and Yip, 2016). Other
amenities that residents have named as important include attractiveness
or aesthetics (Smardon, 1988; Summit and McPherson, 1998; Cama-
cho-Cervantes et al., 2014; Conway and Yip, 2016), calm feelings (Lohr
et al., 2004), improved air quality (Lohr et al., 2004), oxygen provision
(Camacho-Cervantes et al., 2014; Conway and Yip, 2016), attraction of
wildlife (Lohr et al., 2004; Kirkpatrick et al., 2013), and environmental
quality improvement (Camacho-Cervantes et al., 2014). Previous studies
also have explored resident valuation of amenities provided by urban
forests. For example, Soto et al. (2018) found that an increase in prop-
erty value was the most important service provided by trees both on and
near the respondent’s property, followed by tree condition and tree
shade. In an assessment of monetary values associated with preferences
for urban forests, Hong et al. (2018) observed a preference of broad-
leaved versus coniferous trees, and willingness to pay slightly more to
change coniferous forests to broadleaved forests, although results varied
among demographic groups.

Previous work also has explored the disamenities that residents
perceive trees to contribute to the residential landscape, including trees
on the owners’ property (e.g., Conway and Yip, 2016) and street trees or
off-property trees (e.g., Camacho-Cervantes et al., 2014). Conway and
Yip (2016) assessed Toronto residents’ perceptions of tree disamenities
following a major ice storm, finding that root damage to infrastructure,
harm from falling branches, problems with utility wires, and high costs
of maintenance and removal were among the most frequently identified
risks. Camacho-Cervantes et al. (2014) surveyed residents of the city of
Morelia, Mexico about perceived benefits and risks of trees and prefer-
ences for trees in the city (e.g., location, size, quantity). Although most
respondents (78 %) indicated that trees do not cause any damages, those
damages that were identified by respondents included accidents, infra-
structure damage, waste from dropped leaves, and electric service
damage (Camacho-Cervantes et al., 2014). Threats to infrastructure (e.
g., sidewalks, utilities) have been commonly identified as tree dis-
amenities in the residential forest (Summit and McPherson, 1998; Lohr
et al., 2004; Jones et al., 2012; Kirkpatrick et al., 2013; Camacho--
Cervantes et al., 2014; Dobbs et al., 2014; Conway and Yip, 2016;
Roman et al., 2020). Other studies have found that trees can be sources
of perceived risk in residential areas, both as potential refuges for
criminals (Lohr et al., 2004; Perkins, 2011; Conway and Yip, 2016) and
as potential hazards to personal safety and property (Mortimer and
Kane, 2004; Lyytimaki and Sipila, 2009; Kirkpatrick et al., 2013;
Camacho-Cervantes et al., 2014; Conway and Yip, 2016). Additional
disamenities described in past research have included cost (Kirkpatrick
et al., 2013; Conway and Yip, 2016), presence of weeds (Kirkpatrick
et al., 2013), attraction of pests (Summit and McPherson, 1998; Kirk-
patrick et al., 2013; Conway and Yip, 2016), unwanted shade in the yard
or garden (Conway and Yip, 2016), messy leaves and flowers (Summit
and McPherson, 1998; Camacho-Cervantes et al., 2014; Conway and
Yip, 2016), allergens (Lohr et al., 2004; Dobbs et al., 2014), and blocked
views (Kirkpatrick et al., 2013).

2.2. Values associated with trees

Values, from a cognitive psychological perspective, have been shown
to influence beliefs and attitudes (Stern et al., 1995) which, in turn, are
among factors that may affect decision-making in residential landscapes
(Cook et al., 2012). Values associated with the positive (or favorable)
attributes of trees have included emotional connection (Hull, 1992;
Coles et al., 2013; Conway, 2016), community image and aesthetics
(Hull, 1992; Coles et al., 2013; Conway, 2016), environmental
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protection (Hull, 1992; Conway, 2016), and connection to nature (Coles
et al., 2013).

In contrast to amenities, less is understood about the values that may
be associated with the disamenities of trees. For disamenities like leaf
debris (requiring cleanup) and infrastructure damage (with monetary
costs), residents might connect these disamenities to taking away time
and money from other priorities (Lopez-Mosquera and Sanchez, 2012;
Arsil et al., 2016). In other studies, time and monetary savings were
connected to values such as a sense of accomplishment, life satisfaction,
fun and enjoyment, and general well-being (Lopez-Mosquera and San-
chez, 2012; Arsil et al., 2016).

2.3. Theoretical framework: means-end chain theory

We used the means-end chain (MEC) theory (Gutman and Reynolds,
1979) as a theoretical framework to structure our analysis. The MEC
theory describes how consumers identify attributes of products and
connect those attributes to their own personal values or goals (Gutman
and Reynolds, 1979; Reynolds and Gutman, 1988; Walker and Critten-
den, 2012). Originating in marketing, the MEC theory posits that attri-
butes of a product and the connection of those attributes to personal
values contribute to consumer decisions to purchase a product (or, when
considering a behavior as the “product”, to engage in that behavior).
MEC theory has been applied to several environmental topics. For
example, Ramirez et al. (2015) used MEC analysis to explore consumers’
personal goals associated with consuming sustainable products. Bagozzi
and Dabholkar (1994) found that values associated with recycling
included health, providing for future generations, and sustaining life for
long-term survival. Lopez-Mosquera and Sanchez (2012) applied MEC
analysis and contingent valuation to estimate consumers’
willingness-to-pay for peri-urban green spaces. Values associated with
these green spaces included mental and physical well-being, enjoyment
of landscape beauty, quality of life, and respect for others (Lopez-Mos-
quera and Sanchez, 2012). To our knowledge, this study is the first to
apply MEC analysis to decision-making about tree retention or removal.

The MEC theory posits three levels of abstraction related to a product
or behavior (Gutman and Reynolds, 1979; Reynolds and Gutman, 1988;
Walker and Crittenden, 2012; Fig. 1). First, the most concrete constructs
are the product attributes, which are the features of the product that
consumers identify as important. For example, people identified
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“landscape beauty” as an important attribute of natural areas visitation
(Lopez-Mosquera and Sanchez, 2012). Second, consequences are inter-
mediate constructs that are generally the effects or results of attributes.
In the natural areas visitation study, “mental well-being” was identified
as a consequence of “landscape beauty” (Lopez-Mosquera and Sanchez,
2012). Finally, the most abstract constructs are values — closely held
constructs of importance (Gutman and Reynolds, 1979; Reynolds and
Gutman, 1988; Walker and Crittenden, 2012). For example, “better re-
lationships with others” was identified as a value associated with
“mental well-being” (Lopez-Mosquera and Sanchez, 2012). While the
MEC theory focuses on the positive attributes (i.e., amenities) that drive
decision-making, this study extends the application of MEC theory by
also identifying negative attributes (i.e., disamenities) of trees and the
connection of those negative attributes to values.

3. Methods

We focused our study on the context of homeowner decisions about
utility-prescribed roadside tree removals in the state of Connecticut,
USA. Several major storms in the northeastern U.S. in 2011 and 2012 (i.
e., Storm Alfred, Hurricane Sandy, and Tropical Storm Irene) caused
widespread tree failure and power outages, which may have influenced
homeowner perceptions of the risks of trees (McGee et al., 2012). To
mitigate the risk of future outages caused by trees and tree limbs in this
highly forested landscape (Wharton et al., 2004), Connecticut’s primary
utility companies began widespread enhanced tree trimming (ETT)
practices, which involve the clearance of trees or limbs within eight feet
of either side of utility lines from ground to sky (e.g., Eversource Energy,
2019). Our study area included five towns in eastern Connecticut
(Andover, Bolton, Coventry, Manchester, and Mansfield) that had
recently experienced ETT. This area spanned a spectrum of urban to
exurban residential development. As part of a broader study (see Hale
and Morzillo, 2020; DiFalco and Morzillo, 2021), stakeholder interviews
identified the selected towns as relevant based on history of power
outages and variable town-level support for utility tree pruning and
removal (coauthor, unpublished data). Maps of utility distribution lines
that had undergone ETT from 2014 to 2017 were provided by Ever-
source Energy. ETT was implemented in 2013, and we focused on the
years of 2014-2017 to maximize homeowner recall of their
decision-making to consent or object to tree removals (Groves et al.,

Level of Abstraction Definition Example
closely held constructs of
M VALUES importance COmmont
intermediate constructs, temperature
CONSEQUENCES typically the outcomes of pera
e . e regulation
amenities and disamenities
amenities and disamenities
that homeowners identify
ATTRIBUTES with their powerline- Snade
adjacent trees

Fig. 1. The means-end chain theory encompasses three levels of abstraction, which are shown from most concrete at the bottom (attributes) to the most abstract at
the top (values) (Gutman and Reynolds, 1979; Reynolds and Gutman, 1988; Walker and Crittenden, 2012).
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2009).

Using ArcGIS (ESRI, 2018), we intersected polygon maps of ETT
provided by Eversource Energy with tax parcel maps from the Capitol
Region Council of Governments (CRCOG, 2017) to identify individual
parcels at which ETT may have taken place (Fig. 2a). Next, from the
identified parcels, we used the CRCOG (2017) tax parcel information to
select parcels where the address of the property owner matched the
parcel address (i.e., parcels with a resident-homeowner; Fig. 2b). We
limited participation to resident-homeowners because these individuals
are the property-level decision-makers for utility vegetation manage-
ment. We then determined the assessed property value for each eligible
parcel from the tax parcel information (CRCOG, 2017). Parcels were
stratified based on assessed property values to ensure that a range of
property values were sampled (Fig. 2c). Two strata were created,
comprised of properties: (1) above, and (2) below the median assessed
property value for all eligible parcels across the study area. Within each
stratum, simple random sampling was used to select 300 sample parcels,
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for a total of 600 households. Although 600 households were included in
the sample, it was assumed that only an undeterminable subset of par-
cels would have received a request for tree removal and thus would be
eligible to participate. Potential participants were first contacted by mail
using a letter that explained the study, defined eligibility for participa-
tion, invited their participation in an interview at their home, and
provided the researcher’s contact information (Fig. 2d). After two
weeks, a reminder postcard was sent. Mailings were completed in three
waves (200 addresses per wave) from June 2018 to September 2018.
Additionally, in-person canvassing was used at previously contacted
addresses to encourage participation, starting after the second mailing in
August 2018 (Fig. 2d.). A total of 32 interviews were conducted. Par-
ticipants included all eligible individuals who responded to the mailed
request for interview, as well as eligible individuals who consented to
participate during door-to-door canvassing. We determined that infor-
mation saturation had been reached after 32 interviews (Neuman, 2006;
Krueger and Casey, 2009). The University of Connecticut Institutional

Tax parcel maps intersected

a with ETT maps to select

parcels where ETT may have
taken place

/\

b Property owner
address =/= parcel
address

Property owner
address = parcel
address

/\

Ineligible properties
(non-resident
homeowner)

Stratum 1: Assessed
property value <
median assessed

property value of all
eligible properties

Stratum 2: Assessed
property value >
median assessed

property value of all
eligible properties

300 properties
selected by simple
random sampling

300 properties
selected by simple
random sampling

June 2018: Mailing to first 200
addresses (100 from each strata)

August 2018: Door-to-door

canvassing at addresses in first
and second mailing

August 2018: Mailing to second
200 addresses

September 2018: Mailing to final
200 addresses

Fig. 2. Diagram of methods used for identifying and contacting potential interview participants. Parcels were identified where enhanced tree trimming (ETT) may
have taken place (a) and where the parcel had a resident-homeowner (b). Eligible parcels were stratified by assessed property value (c¢) and simple random sampling
was used to identify contacts. Mailings to identified parcels occurred in three waves (d) and were accompanied by door-to-door canvassing (d).
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Review Board granted approval for use of human subjects (#H16-007).

Interviews were conducted at the participant’s residence, which
allowed participants to refer directly to trees in their yard during the
interview (Lowery and Morse, 2013). We used one-on-one, semi--
structured laddering interviews (Hinkle, 1965; Lopez-Mosquera and
Sanchez, 2012) to elicit the attributes, consequences, and values that
residents associated with their trees. Laddering interviews can be either
“hard” or “soft” (Russell et al., 2004). Hard laddering uses predefined
attributes, consequences, and values from the literature, whereas soft
laddering is an open-ended process in which interviewees inductively
identify the attributes of an item or behavior they consider important
and the consequences and values that they associate with those attri-
butes (Russell et al., 2004; Lopez-Mosquera and Sanchez, 2012; Walker
and Crittenden, 2012; Arsil et al., 2016). Here, we used soft laddering,
which is considered more appropriate than hard laddering for small
sample sizes (fewer than 50 participants; Russell et al., 2004).

Each interview consisted of three main segments. First, we asked the
participant to identify a tree for which the utility company requested
consent to remove from their yard during the process of roadside
vegetation management, and to provide some details about the tree (e.
g., species, size, location, tree health at the time of the request, and
whether it was pruned or removed). Second, to identify the positive
attributes of the tree, participants were asked, “For that particular tree,
can you identify some positive attributes of the tree? In other words,
what benefits did/does the tree provide to you, your family, your
community, or the environment as a whole? What did/do you like about
the tree?” To elicit consequences and values, participants were then
asked to explain why each attribute mattered: “You indicated that ___
was a positive attribute of the tree. Why is that attribute important to
you?” For each element listed, the participant was asked: “Why is that
important to you?” until a point of abstractness was reached from which
the participant could provide no further information. This question
sequence was then repeated for negative attributes of the tree. We eli-
cited negative attributes by asking, “Thinking again of the specific tree
you identified, can you identify some negative attributes of the tree? In
other words, what costs and risks did/does the tree impose on you, your
family, your community, or the environment as a whole? What did/do
you not like about the tree?” We then elicited consequences and values
by asking, “You indicated that ___ was a negative attribute of the tree.
Why is that attribute important to you?” and iteratively continued until
participants had no more comments. To provide additional context for
responses, participants were also asked about their experience with the
utility company, other tree management activities they had recently
conducted on their property, and their ideal front yard.

We piloted the interview guide with the first five participants to
identify any potential issues with question wording or clarity. At the end
of the interviews with these five participants, participants were asked if
any questions were unclear or if any of the question wording was
confusing. All five participants indicated that the questions were clear
and had no concerns about wording. Because no changes were made to
the instrument following the pilot, data from the pilot interviews were
included among collective data reported. Interviews were manually
transcribed and reviewed for accuracy.

The interviews were first open-coded to identify attributes described
by respondents and to synthesize similar concepts where appropriate
(Reynolds and Gutman, 1988; Neuman, 2006; Tey et al., 2015). Then,
interviews were coded for relationships among attributes, consequences,
and values identified by respondents (Reynolds and Gutman, 1988; Arsil
et al., 2016). Using LadderUX software (2019), we created hierarchical
value maps (HVMs) to visualize attribute-consequence-value relation-
ships described by participants. These maps consist of boxes that
represent attributes, consequences, and values coded from the in-
terviews, and arrows between boxes that represent relationships iden-
tified by participants. A cut-off value of two was used, meaning that each
relationship (between an attribute and consequence, or consequence
and value) included in the HVM was mentioned by at least two
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participants (Reynolds and Gutman, 1988; Lopez-Mosquera and San-
chez, 2012). This cut-off value was chosen to maximize the amount of
information in the HVMs without hindering interpretation (Reynolds
and Gutman, 1988; Lopez-Mosquera and Sanchez, 2012).

4. Results
4.1. Amenities, disamenities, and values

Participants identified a wide range of amenities and disamenities as
important attributes of their yard trees (Table 1). The most commonly
mentioned amenities of trees were attractiveness or beauty (n = 22) and
shade (n = 19). The most commonly mentioned disamenities of trees
were risk to power lines (n = 16), and the tree being dead or diseased (n
= 10), which also was generally framed in relation to risk of damage to
power lines and property damage (Table 1).

The means-end chain theory process revealed that participants
connected the amenities of trees to several values, including closeness to
nature, happiness and enjoyment, comfort, pride in one’s home, aes-
thetics, and life (Fig. 3). Attributes like the provision of wildlife habitat
and attractiveness of trees were related to closeness to nature and
happiness and enjoyment. Attractiveness was also connected to pride in
one’s home. Shade provided temperature regulation, which was related
to comfort. The visual barrier from the road that trees provide was
associated with improving aesthetics. Finally, the provision of oxygen
was connected to life.

Connected to tree disamenities, the most frequently identified values
were avoidance of [potential] harm to others, and available time and
money for other priorities (e.g., other home-improvement projects;
Fig. 4). Property damage to their own and others’ property and non-leaf
debris (e.g., falling limbs) were connected to avoidance of [potential]
harm to others. Participants did not wish for their trees to cause property
damage or endanger others’ safety. Both leaves and non-leaf debris were
connected to the consequence of requiring cleanup, which in turn led to
taking time away from other priorities. Some participants hoped to
reduce the need for cleanup by removing trees, thus allowing them more
leisure time. Similarly, concern about taking money away from other
priorities was associated with the cost of removal.

4.2. Decision-making about utility vegetation management

Of the 32 participants, 23 of those who had received requests from
the utility consented to utility tree removal and five objected. Another

Table 1
Amenities and disamenities associated with front yard trees identified by par-
ticipants (n = 32).

Amenities n’ Disamenities n*
Attractiveness, Beauty 22 Threat to Power Lines 16
Shade 19 Dead or Diseased 10
Visual Barrier or Privacy 12 Danger to People 9
Birds and Wildlife Habitat 10 Property Damage 9
Oxygen 8 Debris, Other Than Leaves 7
Sound Barrier 5 Leaves 6
Environmental Protection 4 Too Tall or Large 6
Neighborhood Character 3 Blocks Sun/Too Much Shade 6
Interesting Tree 2 Cost of Removal 5
Air Quality 1 Too Many Trees 5
Biodiversity 1 Road Blockage or Damage 4
Carbon Dioxide Sequestration 1 Undesirable Aesthetics 3
Define Property Line 1 Hard to Mow Around 3
Low Maintenance 1 Involved in Fatal Accident 2
Provide Pine Cones (Crafting) 1 Branches Scratch House 1
Rural Environment 1 Encroach on Property 1
Floodwater Mitigation 1 Require Maintenance 1
Attract Pests 1

a w9
n

indicates the number of participants that identified that characteristics
as an amenity or disamenity.
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Fig. 3. Hierarchical value map for the positive attributes (amenities) that participants (n = 32) associated with front yard trees.
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<

road blockage danger to people cost of too many

or damage removal trees
threat to power lines ‘

Fig. 4. Hierarchical value map for the negative attributes (disamenities) that participants (n = 32) associated with front yard trees.

participant consented to several tree removals but objected to an addi-
tional proposed removal. Three additional participants had contacted
the utility company seeking removals from their property. One partici-
pant who had consented to a utility requested removal also contacted
the utility company to request an additional removal. When asked how
they arrived at the decision to consent or object to utility management,
participants had a wide variety of responses.

Among participants who consented, three did so in order to avoid
loss of power to the whole community.

“I just thought it was good for the whole community and that we don’t
run, you know, without electricity.”

“It would knock electricity out to the whole street, multiple streets for that
matter.”

“I understand the importance of you know, the electrical wires, I don’t
want to be responsible for, you know, one of my trees hurting my neigh-
bor’s power.”

Others were also concerned about the threat to the power lines
because they did not want to lose their own power.

“I think they gave us an opportunity to call if we wanted to, if we had
some objections [to the proposed tree removal], but we didn’t. We're in
an area that loses power frequently...so our concern would be not to lose



D.P. Kloster et al.

power, so if they felt like they had to trim to keep our power going, then
we’re fine with that.”

Three participants indicated that they trusted the judgment of the
utility company, or contracted tree crews to judge whether a tree needed
to be removed.

“We figured that they're tree experts, so they know what they’re doing.
So, you know, we have confidence and trust in them.”

“If they felt it was too close to the road for the wires, then we deferred to
their expertise.”

“Well, uh, they recommended it very strongly, especially after the two big
storms we had in 2011 and 2012, Superstorm Sandy where we lost nine
days of power in this neighborhood. We were out of power for nine days.
So any time the utility companies, power lines, come down and say, we
need to trim these trees back, with your permission, it’s very important to
keep the power going here. We always agreed.”

Similarly, some felt it was “common sense” for the trees to be
removed, either because they were dead or dying or because of prox-
imity to the power lines.

“It just wasn’t even a rational thing to say no, no, no, no.”

“Taking the branches down was a no-brainer [i.e., no further contem-
plation needed to make a decision] because, you know, as you remove
the number of branches [near] the wires, it’s gotta cut down on the power
outages.”

“Well it’s always been kind of obvious what was leaning over and was
gonna be a problem.”

Conversely, some participants felt they made the decision to consent
with incomplete information. For example, one participant stated that
they were not informed about which trees would be taken down.

“But when they asked for my permission, they didn’t say what trees, so I
was not happy that it wasn’t identified for me.”

Another participant felt it was unclear what would happen if she
were to object to the removals.

“I mean, yeah, there was probably a box to check [to object], but I don’t
know where that would've gotten me. I don’t even know if I would 've then
been liable for the whole street if I had refused our little tiny trees that
were healthy.”

The most common reason for participants to object to a tree removal
and opt to retain their tree was uncertainty about the need for removal.
These participants felt that their trees did not actually pose a threat to
the power lines.

“Iwent out and I stood where the power lines are on the road and I looked
down the power lines and I looked at the tree in relation to where the
power lines were and the tree was nowhere near the power lines.”

“Um, he [my husband] just didn 't think it was a threat. If a branch fell, it
wasn’t going to fall on the power lines. It was a healthy tree, so. We just
want to keep our trees.”

Participants also expressed apprehension about the contractors car-
rying out pruning and removals. There was concern about what a spe-
cific tree or the roadside forest generally would look like after
management, particularly when a tree was scheduled for pruning rather
than removal.

“They were being particularly harsh to the trees, I think, making them
one-sided.”

“Whoever’s doing the trimming is oftentimes, not only with the trimming
trees, but with the brush alongside, it’s just a pure hack job ... Afterwards,
it looks like a war zone, everything is just hacked to bits.”

In one case, a participant consented to the pruning of a tree on her
property, then removed the tree completely based on its appearance
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after pruning.

“And actually what they did was they removed half of it that was hanging
over and then when I got home from work, I said that looks stupid, I said
the whole half of the tree is gone, so then my husband had to end up
dropping the other — the tree itself.”

5. Discussion

The objectives of this study were to identify the amenities, dis-
amenities, and associated values that homeowners consider important
for their yard trees, and to determine if and how those amenities, dis-
amenities, and values influenced resident decision-making about utility
vegetation management on their property. To guide the discussion, we
focused on three aspects of the findings: (1) the amenities and dis-
amenities identified by participants; (2) participants’ decision-making
process in consenting or objecting to tree removals and associated re-
lationships with attributes and values; and (3) the role of trust in or
distrust of the utility company in participants’ decision-making about
tree removals on their property.

Many amenities and disamenities mentioned by participants were
consistent with those found in other research. Attractiveness and shade
were the most frequently identified amenities. This result corresponded
to several other studies noting shade and aesthetics among the most
important benefits provided by trees, or among the most important
reasons for planting or having trees (Summit and McPherson, 1998; Lohr
et al., 2004; Camacho-Cervantes et al., 2014; Conway and Yip, 2016).
Disamenities frequently identified here, including hazards to personal
safety and property and threats to infrastructure (including power lines),
also supported findings of others (Summit and McPherson, 1998; Lohr
et al., 2004; Lyytimaki and Sipila, 2009; Jones et al., 2012; Kirkpatrick
et al., 2013; Camacho-Cervantes et al., 2014; Conway and Yip, 2016).
For example, Lohr et al. (2004) found that infrastructure damage and the
threat of trees to power lines were among problems that respondents
identified with trees in cities. More broadly, the diversity of amenities
and disamenities provided by participants for their yard trees is
consistent with other studies focused on forests more generally. For
example, members of the general public identify with a wide range of
benefits from forests and valued urban forests near their homes for
psychological restoration, recreation, and aesthetics (Hauru et al.,
2015). When assessing attitudes toward private forests, Kreye et al.
(2019) found a slight preference for timber harvesting for management
purposes rather than for production purposes, likely due to desire to
maintain forest amenities (e.g., recreation, aesthetics).

Values associated with amenities and disamenities identified by our
participants were also consistent with previous literature (Hull, 1992;
Lopez-Mosquera and Sanchez, 2012; Coles et al., 2013; Arsil et al., 2016;
Conway, 2016), including connection to nature and happiness, fun, and
enjoyment, all of which were commonly identified here. In addition, our
participants connected amenities to comfort, pride in one’s home, aes-
thetics, and life. Participants associated disamenities with the values of
avoiding harm to others, time and money for other priorities, and leisure
time.

Conversely, some amenities and disamenities identified as important
in other studies were infrequently or not mentioned by our participants.
Climate change mitigation was mentioned by only two participants in
our study but was identified as an important benefit of urban trees by 30
% of participants in Conway and Yip (2016). Air quality improvement
was identified by only one of our participants yet ranked as the third
most important benefit in Lohr et al. (2004). Although oxygen provision
was mentioned by only eight participants in our study, oxygen supply
was considered an important benefit by a majority of respondents in
both Camacho-Cervantes et al. (2014) and Conway and Yip (2016).
While feelings of calm were not mentioned by any of our participants,
Lohr et al. (2004) found that the second most important reason to have
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trees was for a calm feeling, and 21 % of participants in Conway and Yip
(2016) ranked calm feelings as an important benefit.

Methodological differences likely contributed to variation between
results of our study and previous work, such as responses related to
importance of amenities and disamenities (see previous paragraph). The
qualitative approach used in our study included semi-structured, open-
ended questions during face-to-face interviews, during which partici-
pants developed responses spontaneously. Questions in our study also
focused on a specific tree in each participant’s yard. Other studies used a
variety of study designs and data collection modes (e.g., mailed or
telephone surveys), often including closed-ended questions (i.e., lists
from which participants selected amenities and disamenities; Lohr et al.,
2004; Camacho-Cervantes et al., 2014; Conway and Yip, 2016). In our
case, use of open-ended questions solicited a wide diversity of responses
for amenities and disamenities, some of which may not have been
revealed otherwise; examples include providing pinecones for crafting
(amenity), and involvement in a fatal accident (disamenity). Conversely,
amenities and disamenities associated with trees not identified during
our open-ended interviews may have been selected from a
closed-question list on a survey if such a list had been provided. In future
studies, open-ended questions could be followed with a checklist for
participants to identify any other relevant amenities and disamenities.

Although concern about the threat to power lines was the disamenity
most frequently mentioned by participants, we cannot conclude that it
was considered the overall most important disamenity. Because the
context of the study was utility company vegetation management, tree
pruning and removal to mitigate the risk of power outages was
mentioned as the reason for contacting participants during recruitment,
as well as in the introduction to the interview. Therefore, transparently
informing participants of the study context likely facilitated prominence
of powerlines as a discussion topic during the interviews. Regardless,
risk to power lines as a disamenity has been identified in previous work
(Conway and Yip, 2016; Camacho-Cervantes et al., 2014). Problems
with utility wires was one of the most important risks identified by
participants in Conway and Yip (2016) following a major storm event,
but mentioned by few participants (10 %) in Camacho-Cervantes et al.
(2014).

Although we expected that amenities, disamenities, and values may
influence resident decision-making about tree removals, supporting the
means-end chain theory, results were mixed. Decisions to consent to tree
removal were made largely separate from the consideration of ame-
nities. In contrast, participants who consented to removal considered
disamenities: the threat to power lines, the risk of dead or dying trees,
the risk to people and property, and the desire to avoid harming others.
This is consistent with previous findings, suggesting diseased trees,
damage or risk to infrastructure, and the risks of fallen limbs or trees to
be among the most common reasons that residents would remove a tree
from their property (Kirkpatrick et al., 2013). In our study, objections to
tree removal often included a consideration of the amenities of the tree.
If a tree was important to a participant (e.g., because it was a rare species
or otherwise unique), the necessity of removal was questioned more
often. Other amenities such as the role of trees in visually screening road
traffic played a role in at least one other objection. Disamenities occa-
sionally considered in respondent decisions to object to tree removal
included concern about how much a removal would cost them if an issue
arose in the future, yet the decision to keeping the tree outweighed such
concerns.

Our results suggested that decisions to consent or object to utility
tree removals were also influenced by trust or distrust associated with
utility officials and tree crews. Many definitions of trust exist; Barber’s
(1983) definition is commonly used in assessing trust in natural resource
managers (e.g., Leahy et al., 2004), which is based on the public’s
perception of the resource manager’s moral and technical competence.
Here, moral competence, defined as the manager putting the needs of
the community above his or her own needs (Leahy et al., 2004), did not
emerge as a trust issue between the residents and the utility company,
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utility arborists, or tree crews. However, perceived technical compe-
tence, defined as resident confidence in the manager’s expertise to make
decisions (Leahy et al., 2004), was verified by several participants that
consented to tree removals. Elsewhere in this project (Hale and Morzillo,
2020; DiFalco and Morzillo, 2021; co-author, unpublished data), survey
respondents who considered vegetation managers to be accountable,
defined as trustworthy, caring for trees, and professional, were more
likely to accept roadside tree removals. Related to this, in our study,
technical competence was questioned by participants who objected to
removals. Such distrust is consistent with Kuhns and Reiter (2007), who
found that participants did not believe that utility officials involved in
tree pruning cared about trees and had low levels of trust that these
officials would treat trees properly. The distrust observed among our
participants also is consistent with declining trust in natural
resources-related institutions observed elsewhere (Bengston and Fan,
1999; Leahy et al., 2004). However, other studies have identified factors
that can promote trust in resource managers, including formal and
informal interactions between community members and personnel
(Leahy et al., 2004; Needham and Vaske, 2008), community involve-
ment in decision-making (Leahy et al., 2004), and reflection of constit-
uents’ views in management when possible (Needham and Vaske,
2008).

The means-end chain theory as a theoretical framework and open-
ended interview format applied in this study did have some limita-
tions. With a focus on the tree attributes that homeowners considered
important, the MEC framework did not always capture additional factors
that may have contributed to homeowner decision-making. Some of
these factors, such as trust in the utility company, emerged elsewhere in
the interviews. Therefore, there likely are other factors that were not
captured in our interviews (e.g., the role of subjective norms, perceived
behavioral control) that could be explored with other theoretical
frameworks (e.g., Theory of Planned Behavior, Value Belief Norm The-
ory) and data collection methods such as quantitative surveys.

6. Conclusion

People have diverse reasons to consent or object to tree removals
from their properties. Knowledge of attributes of trees that residents
consider important and how those attributes relate to their values can
help forest managers and arborists communicate with residents through
understanding of what matters most to those residents — particularly
because utility vegetation management on private property largely de-
pends on property owner consent to management. Furthermore, the
diversity of responses suggested opportunity for one-on-one communi-
cation between vegetation managers and landowners to understand
priorities and concerns of individual residents. While not explicitly
investigated in our interviews, trust and lack thereof in utility companies
and tree crews emerged as a recurring theme underlying homeowners’
decisions. Further research may explore how outreach activities such as
community dialogues preceding tree management efforts might help
build trust between managers and homeowners in the context of resi-
dential decision-making about trees.
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