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A B S T R A C T

While there is an increasing number of studies on the experience of urban forests, few have examined the
similarities and differences between first time visitors, repeat visitors, and local residents in their perceptions of
urban forests for leisure. This study fills this research gap using Analysis of Covariance (ANCOVA) and Structural
Equation Modeling (SEM), based on data collected on-site from a year-long survey of 1090 participants in
Washington D.C. Results indicate that participants are generally positive on urban forests’ value for leisure and
are highly satisfied with their leisure experience in the city, with “beliefs in parks and gardens” and “beliefs in
street trees” being assessed the highest and lowest, respectively. The study also finds that interaction effects do
exist between gender, season, location, and past experience, suggesting respondents’ visiting experience with
urban forests is multidimensional, contextual, and situational. Specifically, the older the respondents are, the
more positive their responses would be. A location with diverse and dense urban forests is more likely to sti-
mulate positive perceptions, particularly for first timers. In addition, residents tend to focus on recreational
aspects of urban forests as opposed to visitors, especially repeaters who are more likely to value the visual and
aesthetic aspects of urban forests. This is not only evidenced by the ANCOVA results whereas fall and summer,
the best seasons for pursuing outdoor activities, are highly positively perceived by residents, but also by the SEM
analyses which show that street trees significantly contribute to repeaters’ satisfaction via their perceptions of
“leisure value of urban forests” while no such relationship exists for first timers and residents. Urban parks and
gardens are found to significantly and positively contribute to respondents’ visiting experience, which, in turn,
leads to satisfaction for each respondent group. Finally, research limitations and theoretical, methodological,
and managerial implications are discussed.

1. Introduction

Urban forests have been widely examined from the environmental,
economic, social, and psychological perspectives. While the environ-
mental and economic aspects of urban forests (e.g., air quality im-
provement, energy savings, storm-water runoff reduction, flood water
storage, erosion prevention, noise reduction, increased property values,
and willingness to pay.) have been the research focus for decades, the
social and psychological aspects of urban forests (e.g., restoration and
health benefits, leisure and recreational opportunities/activities, and
visual aesthetics.) have recently begun to draw more attention by re-
searchers (Chen and Jim, 2010). A review of eight years of publication
in the journal “Urban Forestry & Urban Greening” found that papers on
the experience of urban green space (e.g., public perceptions and pre-
ferences, recreational use, and educational aspects) account for 22.6%
of all publications during the time period, closely following other two

research themes-the management of urban green space (29.6%) and the
physicality of urban green space (28.3%) (Bentsen et al., 2010). It has
been proven that urban forests not only play a vital role in improving
the well-being of local residents, but also function as important urban
attributes to attract visitors (Chen and Nakama, 2015; Deng et al.,
2010; Majumdar et al., 2011; Pierskalla et al., 2016). However, much of
the socio-psychological research of urban forests has been limited to
locals with visitors being largely ignored. Outsiders may be able to see
things that insiders cannot, and may perceive a city’s image differently
from local residents. Furthermore, many city attractions such as trees,
parks, festivals, hotels, restaurants, theaters, museums, and shopping
centers serve the local residents as well as visitors. To some extent, the
real consumers for parks, festivals, hotels, museums, and other ame-
nities in a city are usually not its residents but visitors (Law, 2002), who
usually outnumber the population of the city. For example, Washington
D.C., the capital city of the USA and one of most visited cities in the
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country, received a total of 21.3 million visitors in 2015
(Washington.org, 2016), about fortyfold of the city’s population of
561,702 in the same year. Thus, Washington D.C. may be different from
other cities in terms of the extent to which attractive sites including
parks and gardens are managed for visitors as opposed to residents.
Chan et al. (2015) stress the role of urban forests in tourism develop-
ment and destination branding promotion deserves further research
attention. This is especially important for Washington D.C. and other
cities where visitors outnumbers residents.

This study aims to examine visitors’ and residents’ perceptions of
urban forests for leisure in Washington D.C. Specifically, the objectives
of this study are to: 1) investigate the effects of socio-demographic
characteristics (e.g., gender, age, education, and income) and trip
characteristics (e.g., respondent types-first time visitors or first timers,
repeat visitors or repeaters, and local residents, season visited, and lo-
cation surveyed) on individuals’ perceptions of urban forests for leisure;
and 2) simultaneously examine the relationships between images on
urban forests, leisure value of urban forests, and satisfaction for each
respondent sub-group using the structural equation modeling (SEM).

We begin with a review of the literature on perceptions of urban
forests for leisure, and the linkage between image, perceived value, and
satisfaction, followed by a description of the methods used, and then
the results are presented along with a discussion of key findings.
Finally, theoretical, methodological, and managerial implications are
discussed.

2. Literature review

2.1. Perceptions of urban forests for leisure/recreation

Explicit examination of visitors and/or residents’ perceptions of
urban forests for leisure is scarce in the literature wherein a number of
studies have integrated several statements measuring individuals’ per-
ceptions of urban forests for leisure and recreation into a broad in-
vestigation of perceptions of urban forests (e.g., Balram and Dragicevic,
2005; Chen and Jim, 2010; Eriksson et al., 2012; Jim and Chen, 2006;
Zhang et al., 2013). These studies found that residents are highly po-
sitive on the recreational and aesthetic values of urban forests.

Several other studies have also examined visitors’ perceptions of
urban forests for leisure. For example, Chan et al. (2015) examined
three groups’ (i.e., inbound visitors, potential visitors, and local re-
sidents) perceptions of public parks in the branding of Hong Kong,
finding that potential visitors without previous experience in the city
are less likely than inbound repeat visitors to perceive the role of urban
parks in city branding, suggesting past experience of direct contact with
urban parks contribute to a more positive view of the city. This study is
partially endorsed by Deng and Pierskalla (2011) study of the 2008
National Cherry Blossom Festival held in Washington D.C., wherein
repeat visitors are significantly more positive than first timers in their
perceptions of social and emotional values of the festival. Raskovic and
Decker (2015) examined the influence of trees on the perception of
urban squares, and found that urban squares with trees can increase
people’s willingness to revisit and stay longer than urban squares
without trees. The role of urban squares with trees as a major tourism
attraction has also been examined in three other studies in Savannah,
Georgia (e.g., Deng et al., 2010; Majumdar et al., 2011; Pierskalla et al.,
2016).

It should be noted that most of previous studies have examined
individuals’ perceptions of urban forests for leisure from the socio-de-
mographical perspectives, while few have considered the impact of trip
characteristics such as season visited, location surveyed, and past ex-
perience (i.e., first timers vs. repeaters). That said, season has been
examined in several studies. For instance, Conedera et al. (2015) found
that city dwellers tend to visit urban parks more often than do bor-
dering residents in summer. However, no differences exist at all in
winter. Morckel (2015) found that season is an important predictor of

attractiveness for community gardens in Columbus, Ohio with winter
being the least attractive while summer being perceived to be most
attractive. Recently, in Pierskalla et al. (2016) study in Savannah,
Georgia, where there is little green color variation in this subtropical
city throughout the year, tree species for scenic beauty are rated highest
in summer and spring (during the peak tree blooming season) and
lowest in winter.

2.2. Image, perceived value, and satisfaction

The relationships between images, perceived value, and satisfaction
have been well established in the literature, albeit not specifically re-
lated to urban forests (except Deng et al., 2010). Previous studies have
found that two or all three variables positively and significantly cor-
relate with one another (e.g., Bigne et al., 2001; Chen and Tsai, 2007;
Chi and Qu, 2008; Deng et al., 2010; Gallarza and Saura, 2006;
Hutchinson et al., 2009; Meng et al., 2011). While recognizing these
studies have simultaneously examined the relationships between image,
perceived value, and satisfaction using SEM, few, if any, have used SEM
to separately analyze the relationship patterns between first timers,
repeaters, and local residents in the context of urban forests. Previous
studies have found that first timers responded differently from repeaters
in terms of their destination perceptions, perceived value, travel moti-
vations, satisfaction, and return intention (e.g., Deng and Pierskalla,
2011; Fakeye and Crompton, 1991; Kozak et al., 2004; Lee and Beeler,
2007; Lee et al., 2009; Li, et al., 2008 ; Meleddu et al., 2015; Yuksel,
2001). In addition, visitors were also found to be different in their
perceptions of destination images from locals (e.g., Jutla, 2000; Phelps,
1984).

The perceptional differences between first timers, repeaters, and
locals indicate these three urban forest user groups need to be analyzed
separately when SEM is applied to the simultaneous examination of
linkages between destination image, perceived value, and satisfaction.
However, most empirical work on tourist satisfaction have examined
the linkages in an aggregated manner (Baloglu et al., 2003) whereas
first timers, repeaters or residents are not separately analyzed. Baloglu
et al. argue that “it is very likely that not only perceived importance of
destination attributes, but also the perceived performance of the attri-
butes and future behavior may differ from one segment to another” (p.
150). Thus, the analysis on tourist satisfaction should be conducted
separately for different segments (Pizam and Milman, 1993). In view of
this, the relationships between destination image, perceived value, and
satisfaction associated with urban forests in Washington D.C. were ex-
amined separately for each respondent group using SEM.

3. Methods

3.1. Study area

Urban forests in Washington D.C. are under the jurisdiction of the
USDI National Park Service (e.g., National Mall), the USDI Agricultural
Research Service (e.g., US National Arboretum, USNA), the US Congress
(e.g., US Botanical Garden, USBG), the government of the District of
Columbia’s Department of Parks and Recreation (e.g., over 30 com-
munity gardens), the Urban Forestry Administration (e.g., street trees),
and other federal and local agencies. The choice of Washington D.C. as
the study site is for three reasons. First, the city is a popular tourist
destination with a unique status as the capital of the United States.
Second, it has a significant portion of its land devoted for urban forests
in the form of parks, gardens and tree-lined streets. It is estimated that
35.0% (or 5,533 ha) of the land area in the city is covered by tree ca-
nopy, including 144,000 street trees and 3,162 ha (or 20.0% of the
city’s land) of parkland (Urban Forestry Administration, 2010). It is no
wonder that the city is popularly known as a “city within a park”
(Nowak et al., 2006). Finally, while the city is a good fit to investigate
individuals’ perceptions of urban forests for leisure, no studies have
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