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ABSTRACT The escalating impact of climate change has
underscored the need to advance the understanding of
sustainable design practices in landscape architecture. This
study investigates the actions and priorities of landscape
designers in relation to sustainable design, addressing the
challenge of bridging the gap between theoretical frame-
works and practical implementation. Using a nationwide
survey ofmembers of the American Society of Landscape
Architects conducted in November and December 2023,
the study evaluated five key themes and 23 practices
related to sustainable design. The survey assessed re-
spondents’ perceptions of the importance and frequency
of application for each theme and practice while also
identifying facilitators and barriers that either promote or
impede implementation. To explore the sociodemographic
and firm-related factors influencing these perceptions and
applications, the study employed a series of linear mixed
and stepwise ordinary least squares regressionmodels. The
results revealed that employees at landscape architec-
ture firms consistently rated the importance of sustainable
practices higher than their reported frequency of applica-
tion across all 23 sustainabledesignpractices. Social justice
was perceived as less important and less frequently ap-
plied, whereas stormwater management was identified as
the most critical and commonly implemented application.
Budget constraints and client interest were found to be
the primary barriers to implementing sustainable design.
This study contributes valuable insights into the landscape
architecture profession and provides a foundational frame-
work to guide future research, professional development,
and strategies for advancing sustainable practices in the
field.

KEYWORDS Sustainable design, application vs. perception,
landscape architecture, nationwide survey

INTRODUCTION
Rising global temperatures and intensifying extreme
weather patterns present escalating challenges for
urban areas as they strive to maintain a habitable
environment. The consequent strain on infrastruc-
ture, services, and the population necessitates
immediate adaptive strategies to manage future cri-
ses. The pandemic simultaneously revealed and
exacerbated vulnerabilities in public spaces, exposing
inadequacies in social services and the lack of equita-
ble access to green spaces, both essential to physical
and mental well-being (Moraci et al., 2020; Sepe,
2021). These compounding disruptions underscore
the critical importance of sustainable urban design
to enhance the overall well-being and resilience of
urban populations.

However, a distinct gap exists between the theo-
retical knowledge of sustainable practices and their
implementation, often attributable to logistical,
financial, and regulatory barriers (Abd Elrahman &
Asaad, 2021; Bürgi et al., 2017). Studies have
argued that existing operations may discourage
younger designers from diverging from conventional
practices (Milburn & Brown, 2016). One study, con-
ducted in 2013, finds that practitioners consider
academic research too theoretical to apply to
projects (Chen, 2013). Indeed, another study indi-
cated that most practitioners learn from experience
rather than from design (Qiu et al., 2023). This
disconnect diminishes the potential impact of land-
scape architecture and urban design on addressing
environmental and social challenges. In response,
significant efforts have been undertaken by
professional bodies in landscape architecture to
mitigate this gap. Studies suggest generating more
academic research and communicating it with
practitioners (Brown & Corry, 2011). LandscapeLa
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Journal recognizes the significance of connecting
academia to practitioners and sets the goal of
strengthening readership beyond scholarly institutions
(Gobster et al., 2010). The American Society of Land-
scape Architects (ASLA) Climate Action Plan and
the Landscape Architecture Foundation (LAF) New
Landscape Declaration advocate for integrated and
actionable strategies that prioritize environmental
sustainability and foster social equity and commu-
nity resilience (ASLA, 2019; LAF, 2017). These
initiatives are grounded in academic research
emphasizing the efficacy of sustainable urban de-
sign in enhancing public health and mitigating the
impacts of climate change.

This commitment to environmental and social
stewardship is exemplified through focused research
on five critical sustainable design themes: heat reduc-
tion, CO2 sequestration, stormwater management,
habitat restoration, and social justice. Effective ur-
ban cooling practices such as the use of high-albedo
materials, tree canopies, and vegetated roofs signifi-
cantly filter solar radiation and reduce surface and
ambient air temperatures, thereby improving the
energy efficiency of buildings’ interiors (Chen &
Trakas, 2020; Morini et al., 2016; Park et al., 2021).
Low carbon emission strategies, including the design
of nonmotorized transit systems, recycle and reuse-
based waste management practices, local sourcing of
construction materials, and implementation of plant-
based infrastructure can effectively curtail urban
carbon footprints (Edo et al., 2018; Hertwich
et al., 2019; U.S. Green Building Council [hereafter
USGBC], 2020). Managing stormwater through
green infrastructure such as permeable pavements,
rain gardens, and bioswales reduces urban flooding
risk and enhances water quality (Sohn et al., 2017;
Sohn et al., 2020). Restoring natural habitats and
promoting biodiversity within urban areas provide
critical ecosystem services that sustain urban life and
enhance human health (Dearborn & Kark, 2010;
USGBC, 2020). Addressing social disparities through
equity planning, incorporating job-creating designs,
and engaging communities via participatory methods
fosters more equitable and inclusive urban environ-
ments (Chapple, 2014; Zapata & Bates, 2015). The
following section provides a detailed review of sus-
tainable design practices within each of the five
design themes.

LITERATURE REVIEW

Heat Reduction
The urban heat island (UHI) effect presents signifi-
cant challenges for urban sustainability, contributing
to elevated energy consumption, diminished air qual-
ity, and adverse public health outcomes (Gago et al.,
2013). As cities grow, the need for effective mitiga-
tion strategies has become urgent. The efficacy of
four key strategies—targeting building structures,
ambient temperature, solar radiation, and surface
temperature—provides a comprehensive framework
for addressing urban heat.

The first strategy focuses on reducing heat trans-
fer in building structures, which are significant
contributors to UHI due to their capacity to absorb
and store heat. Green infrastructure solutions, such
as green roofs and planted surfaces, have been shown
to lower building temperatures by providing insula-
tion, reducing heat absorption, and creating cooler
microclimates. These measures also result in energy
savings by lowering the demand for artificial cooling
systems, thus offering both environmental and eco-
nomic benefits (Costanzo et al., 2016; Kumar &
Kaushik, 2005).

The second strategy emphasizes lowering ambi-
ent air temperatures, primarily through the use of
green and blue infrastructure. Vegetation in urban
areas, such as tree-lined streets and urban greenery,
promotes evapotranspiration and reduces air temper-
atures significantly. For instance, studies conducted
in Taiwan have demonstrated that incorporating veg-
etation can reduce ambient air temperatures by up to
1.2°C during summer months (Sun, 2010). Similarly,
blue infrastructures, including wetlands and water
bodies, act as natural cooling agents, further decreas-
ing temperatures by as much as 1.8°C in surrounding
areas (Bowring & Chen, 2021). Together, these
natural elements function as urban air conditioners,
creating more comfortable urban environments.

Limiting solar radiation heating urban surfaces
is another essential approach to mitigating UHI ef-
fects. Strategic shading through tree canopies has
proven particularly effective, with research showing
that 50% canopy coverage can reduce road tempera-
tures by up to 4.1°C (Loughner et al., 2012; Ziter
et al., 2019). These benefits extend to parking areas
and other exposed urban surfaces, where shading
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structures or tree canopies significantly reduce solar
heat absorption. The U.S. Green Building Council’s
LEED certification guidelines highlight the impor-
tance of such measures, mandating 75% shading of
parking spaces in new developments to enhance cool-
ing (USGBC, 2020).

Finally, reducing surface temperatures through
the use of high-albedo materials offers a complemen-
tary strategy for UHI mitigation. Materials with a
high albedo, such as reflective roof coatings and
white concrete, reflect more solar radiation. These
materials also improve energy efficiency by reducing
cooling demands, making them both environmentally
and economically advantageous (Bretz & Akbari,
1997). The solar reflective index serves as a critical
metric for evaluating the thermal performance of
these materials, further supporting their adoption in
urban design (Muscio, 2018). In addition to thermal
benefits, reflective materials reduce maintenance
costs, providing a practical incentive for their wide-
spread use (Sanjuán et al., 2022).

CO2 Sequestration
The United States Environmental Protection Agency
identifies transportation as the largest contributor to
greenhouse gas emissions in the United States by
economic sector, accounting for 28.4% of total
emissions (EPA, 2022). Urban planners and land-
scape architects play a crucial role in addressing
these emissions through innovative urban design and
sustainable landscape planning. Four key strategies
are particularly important for CO2 sequestration:
(1) promoting nonmotorized transportation,
(2) minimizing construction waste, (3) utilizing
locally sourced materials, and (4) sequestering car-
bon in soil. These strategies, supported by practical
examples, demonstrate their effectiveness in tackling
climate challenges and advancing environmental
sustainability.

Transportation accounts for a significant share
of urban carbon emissions, but thoughtful urban de-
sign can encourage nonmotorized modes of transit,
such as biking and walking, to reduce dependency on
personal vehicles. Enhancing bikeability, walkability,
and the accessibility of public transit are essential
components of this strategy. By decreasing the use of
personal vehicles, commuter pollution is significantly
reduced, along with the demand for extensive parking

facilities, further limiting the urban carbon footprint
(USGBC, 2020). For example, cities including Port-
land, Oregon, have invested heavily in bike-friendly
infrastructure, resulting in a measurable reduction in
transportation emissions while improving public
health and urban livability (Gilderbloom et al., 2016).

The construction phase of urban projects pres-
ents substantial opportunities to curtail emissions
through effective waste management practices. Stra-
tegies such as recycling, reuse, and material diversion
during construction and demolition have been shown
to significantly reduce greenhouse gas emissions. Re-
search indicates that minimizing construction and
demolition waste can lower combustion-related emis-
sions, making it one of the most environmentally
beneficial approaches to managing construction
waste (Edo et al., 2018; Kucukvar et al., 2014). For
instance, the reuse of concrete in road construction
or the recycling of metals from demolition sites has
proven effective in reducing the environmental im-
pact of urban development.

Sourcing construction materials locally is an-
other critical strategy to lower carbon emissions
associated with transportation. By reducing the dis-
tance materials must travel, urban projects can
achieve significant carbon savings while also cutting
costs. Studies have shown that locally sourced mate-
rials not only decrease emissions but also streamline
project logistics and lower overall construction costs
(Hertwich et al., 2019; Oladiran, 2015). For exam-
ple, using locally produced aggregates in building
foundations or locally harvested timber in architec-
tural projects reduces the reliance on long-haul
transportation, contributing to both sustainability
and economic efficiency.

Green infrastructure, particularly through the
process of carbon sequestration, represents a power-
ful tool for mitigating urban carbon emissions. This
strategy involves capturing atmospheric CO2 in soil
and plant biomass, providing both environmental
and cost-effective benefits in combating climate
change (Lal et al., 2015). Strategic approaches such
as enhancing soil health and expanding plant-based
systems, including urban forests and grasslands, sig-
nificantly increase the capacity for carbon storage.
These measures not only offset the carbon footprint
of urban development but also contribute to long-
term environmental sustainability (Lal, 2008).
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Stormwater Management
Studies have demonstrated the effectiveness of alter-
native stormwater management systems, suggesting
their potential applicability for urban planners and
designers across the United States (McFarland et al.,
2019). The five key strategies to understanding
and addressing stormwater management include:
(1) filtering stormwater runoff through green
infrastructure, (2) capturing and detaining storm-
water runoff, (3) decreasing impervious surface
material, (4) utilizing water-efficient landscaping
techniques, and (5) implementing erosion and sedi-
mentation control techniques during construction.

It is imperative to control and mitigate the waste
and pollution that stormwater runoff can mobilize
(Barbosa et al., 2012). In this context, green infra-
structure emerges as a particularly effective system. It
not only enhances the social and aesthetic aspects of
urban environments but also helps to improve the
quality of stormwater (McFarland et al., 2019).
Plants and soils within these systems act as natural
filters, removing pollutants and thus mitigating
health hazards (Smith et al., 2023).

Moreover, green infrastructure can significantly
mitigate urban flooding by capturing and detaining
stormwater runoff. Research has shown that low-
impact design elements, such as retention basins and
vegetated swales, can significantly decrease runoff
volumes (Kim, 2018). Full implementation of green
infrastructure strategies for storms under three hours
in duration can reduce the flooding area by up to
91% (Schubert et al., 2017).

The reduction of post-construction impervious
surfaces is another critical measure to mitigate storm-
water runoff and improve watershed health (Salerno
et al., 2018). Rapid urbanization has significantly
expanded impervious surface areas, disrupting the
natural hydrological cycle and contributing to pollut-
ant accumulation that degrades stream ecosystems
(Haris et al., 2016). Strategies that manage storm-
water by collecting and slowing runoff from
impervious surfaces have demonstrated significant
benefits for stream health (Ladson et al., 2006). One
study highlights the effectiveness of permeable pave-
ments and rain barrels as key solutions for reducing
stormwater runoff volumes, providing scalable ap-
proaches to enhance urban water management (Kim,
2018; Sohn et al., 2017).

The use of collected rainwater for outdoor irri-
gation represents a dual-purpose strategy that not
only conserves potable water but also effectively
manages stormwater by reducing surface runoff. Si-
milarly, the use of greywater for irrigation offers a
water-efficient strategy, although its application
requires adequate treatment to ensure safety and
functionality (Gross et al., 2005). Xeriscaping, which
incorporates drought-tolerant plants to minimize irri-
gation needs, further enhances water efficiency while
contributing to stormwater management by reducing
runoff volumes and improving infiltration (Ismaeil
& Sobaih, 2022). Using nonpotable water for irriga-
tion has shown minimal short-term impacts on soil
health, although its long-term effects remain under
debate (Pinto et al., 2010).

During construction, the implementation of ero-
sion and sedimentation control techniques mitigates
the risk of off-site water pollution (Rickson, 2014). A
common concern on construction sites is dust pollu-
tion, which can render water used to suppress the
dust environmentally harmful (Zuo et al., 2017).
However, research highlights that the inconsistent
application of control techniques is often due to a
lack of knowledge and accessible data on best prac-
tices (Kaufman, 2000).

Habitat Restoration
The urbanization of previously undisturbed lands
has negatively impacted surrounding ecosystems
and human health (Mills et al., 2017). Addressing
and mitigating this damage is crucial to sustain-
able design. Five strategies to consider in habitat
restoration—encouraging native pollinators, provid-
ing habitats for native animal species, replacing
maintenance-heavy plants with native species, pro-
tecting undisturbed land, and restoring disturbed
land—demonstrate an approachable guide to en-
hancing a site’s ecosystem.

Pollinators play a key role in maintaining eco-
system health and are integral to garden designs,
particularly in urban settings. Thoughtfully designed
urban gardens serve as vital habitats for pollinators,
enhancing the ecological value of these spaces and
supporting ecosystem services (YaNan et al., 2016).
Incorporating native vegetation in urban gardens
has been shown to significantly increase pollinator
populations, fostering biodiversity and ecological
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resilience. This approach not only supports pollina-
tor health but also mitigates the adverse effects of
rapid urbanization by promoting ecosystem stability
and connectivity (M’Gonigle et al., 2015).

Rapid urbanization has severely disrupted the
survival of broader plant and animal species in sur-
rounding areas, underscoring the critical role of
wildlife-friendly landscaping in urban environments.
This set of practices extends beyond encouraging
pollinators by creating habitats for a wide range of
animal species, thereby preserving biodiversity
(Zhiruo et al., 2023). Further research is essential to
identify the most effective approaches to improving
animal habitats following restoration efforts (Hale
et al., 2019).

Incorporating native plants into urban land-
scapes reduces the stress on local ecosystem water
supplies. By choosing flora that support local ecosys-
tems, cities can drastically cut down on unnecessary
water consumption and the need for fertilizers
(McCarthy & Pataki, 2010). This multifaceted ap-
proach not only conserves vital resources but also
supports urban biodiversity, making it a pivotal
strategy for sustainable design.

The challenge of protecting undisturbed lands,
which serve as vital habitats for endangered and
threatened species, remains a critical yet unresolved
issue in urban planning. Current efforts are hindered
by inadequate policies and insufficient scientific in-
quiry into effective conservation strategies (Beatley,
2000). Landscape architects possess a unique ability
to address this gap through the development of inno-
vative design solutions and education initiatives that
prioritize habitat protection (USGBC, 2020). Ex-
panding research in this domain is imperative for
aligning urban development with biodiversity conser-
vation goals.

Restoration of previously developed land, such
as areas dominated by nonnative turf and impervious
pavement that have native, habitat-supporting flora,
offers significant ecological advantages. Such restora-
tion not only enhances biodiversity but also improves
the quality of life for various species. For instance,
redesigning infrastructure to incorporate native spe-
cies has been demonstrated to increase habitat
quality and positively impact the livelihood of multi-
ple species in the surrounding environment (Moore
et al., 2023).

Social Justice
Previous research indicates that the design of the
built environment often overlooks the needs of access
for disabled, poor, and other marginalized popula-
tions (Pineo, 2022). To address such disparities,
some cities have adopted equity planning, a strategy
aimed at fostering racial justice by ensuring that ur-
ban development benefits all residents, not just a
privileged few (Zapata & Bates, 2015). Four design
practices that address the social concerns of under-
represented groups of people are: 1) promoting
equitable access to public spaces, 2) incorporating
public engagement, 3) preventing gentrification, and
4) fostering local job opportunities.

Design considerations that prioritize equitable
access to public spaces are essential for promoting in-
clusivity and social cohesion in urban environments.
Such approaches ensure that all individuals, regard-
less of their background or physical abilities, have
equal opportunities to participate in public life
(Miller et al., 2022). Inclusivity in design strengthens
community ties, fostering a sense of belonging and
shared purpose among diverse populations.

Engaging communities in the planning and de-
sign process is another critical method for amplifying
the voices of underrepresented citizens. Methods
such as design charettes, structured brainstorming
sessions focused on tackling specific urban chal-
lenges, provide opportunities for meaningful
community involvement and input (Mouly et al.,
2023; Roggema, 2014). These participatory ap-
proaches help ensure that development reflects the
needs and aspirations of the entire community rather
than privileging a select few.

A significant challenge addressed by such equita-
ble design practices is the issue of gentrification.
Upscale developments in economically disadvantaged
areas inadvertently raise living costs, displacing long-
term residents and disrupting existing communities
(Finio, 2022). Designing with equity requires careful
consideration of potential negative impacts on vul-
nerable populations, particularly those unable to
afford dramatic changes in their neighborhood.

Furthermore, landscape architects and urban
planners can foster local economic growth by design-
ing projects that create employment opportunities for
existing residents rather than displacing them (Chap-
ple, 2014). This approach not only strengthens the
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local economy but also ensures that the benefits of
development are equitably distributed, preserving the
social fabric of the neighborhood and mitigating the
negative impacts of urban transformation.

While the importance of integrating sustainable
practices in landscape architecture has been well-
documented through the literature review, significant
gaps remain in understanding how these practices are
perceived and implemented by professionals. Despite
substantial research emphasizing the theoretical ben-
efits of sustainability, limited studies have explored
the priorities and actions of landscape design profes-
sionals. Milburn and Brown (2016) have highlighted
this disconnect, noting that even among the top five
researched topics in landscape architecture, only a
limited portion of this work has directly benefited
practicing professionals. To address this inadequacy,
this study conducted a comprehensive nationwide
survey targeting landscape architecture firms and fo-
cusing on the abovementioned five key design themes
and associated 23 practices derived from the litera-
ture review. This survey sought answers to critical
questions regarding: 1) how perceived importance
and practical applications of sustainable design
varied among professionals, 2) how professional
landscape architects can influence legislation, and 3)
the main obstacles and enablers to implementing
these practices. Understanding these factors builds
on previous research and will allow for a more tai-
lored approach to legislation on sustainability in
regions with evolving climate challenges. Insights
from professionals in landscape architecture regard-
ing discrepancies between the perceived importance
and the actual application of sustainable practices
will highlight obstacles that impede effective prac-
tices. These insights can support efforts to procure
government grants and drive regulatory enhance-
ments. This study provides a comprehensive
understanding of current practices in landscape ar-
chitecture and identifies critical areas for policy and
design enhancement, further research, and educa-
tional advancement.

METHOD

Survey Participants and Distribution
After receiving approval for distribution from the
Institutional Review Board (IRB) at Michigan State
University (IRB #00009813), we sent web-based

questionnaires by email to all 49 ASLA chapter lead-
ers identified via the directory on the ASLA website
(asla.org). To ensure a comprehensive and represen-
tative sample from across the United States, all
chapter leaders were asked to distribute the survey to
their respective membership directories, collectively
comprising over 17,000 members. Thirty-one of the
49 chapters participated in the survey distribution
efforts. The participating chapters distributed the
questionnaires by email, newsletter, and/or social me-
dia posts, thus ensuring a wide reach and satisfactory
level of engagement. To ensure eligibility, partici-
pants were required to affirm through a consent form
that they were at least 18 years of age and currently
employed at a landscape architecture firm. The sur-
vey period spanned from November 13 to December
31, 2023. After filtering out incomplete surveys, we
collected 225 valid responses from various locations
across the nation, yielding a 5% margin of error at
the 90% confidence interval (see Figure 1). To ana-
lyze the spatial effects, we grouped participants into
four regions and nine divisions delineated by the U.S.
Census Bureau (2024).

Over half of the respondents were male, and
37% were female (see Appendix). When examined
next to the ASLA survey conducted in 2012 and the
LABOK survey conducted in 2003, this 2023 survey
shows a gradual increase in the percentage of women:
they made up 21% of the profession in 2003 and
24% in 2012 (Chen et al., 2017). The demographic
composition was predominantly white, with 83%
of respondents identifying as such and 15% as
nonwhite. The age distribution was skewed toward
respondents aged 50 to 59, with few participants
aged 60 years or older. Approximately 26% of
participants were from the South Atlantic division,
perhaps due to greater survey distribution by
ASLA chapter leaders in that region or a larger
population of landscape architects in the South. Of
the total, 87% of participants were licensed (regis-
tered) landscape architects. Presidents/principals
made up the highest percentage of participants
(40%), followed by professional landscape archi-
tects (35%). Approximately 32% of respondents
had over 30 years of practical experience, and
45% worked in offices with ten or fewer employ-
ees. The primary project type was the built
environment.
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Survey Instrument
The survey gathered information regarding: 1) the
perceived importance of five sustainable design
themes, 2) the perceived importance and application
frequency of 23 corresponding sustainable design
practices, 3) individuals’ perceived facilitators and
barriers to implementing such practices, and 4) the
sociodemographic characteristics of the respondents
and their firms.

In the first section, survey participants were
asked to use a Likert scale ranging from 0 to 10 to
rate the importance of sustainable design themes
(see Table 1). The results were cross-referenced with
their sociodemographic characteristics to identify
personal and firm-based differences. The second sec-
tion assessed participants’ perception of both the
importance and application frequency of specific
practices within each sustainable design theme, using
a Likert scale ranging from 0 to 10 (see Table 1). In
the third section, participants were given a set of bar-
riers and facilitators identified through a literature
review (Brown, 2005; Lai et al., 2016; Oluwatayo &
Amole, 2012; Sarabi et al., 2020) and asked to indi-
cate the options that affected their ability to exercise
the practices associated with each design theme. Parti-
cipants could select multiple options.

Sociodemographic and firm characteristics were
gathered in the final portion to cross-link them with
information collected in other sections. Basic per-
sonal data such as gender, age, and ethnicity were
collected to assess whether personal identity and cul-
ture significantly impacted perceptions. Additionally,
the survey collected data on education, career his-
tory, department/role within the firm, and overall
firm demographics to draw comparisons among
themes and practices.

Statistical Analysis
Two methods were used to analyze the collected
data: a linear mixed model and ordinary least
squared (OLS) regression (see Figure 2). Linear
mixed models create hierarchical structures that com-
bine fixed and random effects. Fixed effects are
variables assumed constant throughout the isolated
run of analysis. Random effects are parameters that
capture variability between individuals and account
for correlations within the same individuals’ re-
sponses. For the linear mixed model, least square
means and compact letter groups were determined
using the “emmeans” and “multcomp” packages
in R (Hothorn et al., 2008; Searle et al., 1980). Pair-
wise comparisons were made via the post hoc test
of the “emmeans” package in R. Multiple tests were
adjusted using the Bonferroni correction, with a sig-
nificance level of 0.05. Letters were assigned to group
means, with the same letter indicating groups that do
not differ significantly from each other.

The first analysis involved constructing a linear
mixed model to assess whether participants’ per-
ceptions of importance differed across the five
sustainable design themes. In this model, partici-
pants were treated as a random effect, while the
perceived importance of the design themes was
modeled as a fixed effect. The second analysis exam-
ined whether both the perceived importance and
application frequency varied across specific practices
for each theme. In this case, sustainable design prac-
tices were treated as a fixed effect and participants
as a random effect. The final analysis compared per-
ceived importance and application frequency for the
same practice to determine whether significant dif-
ferences existed. In this analysis, participants were
treated as a random effect and both the perceived

Figure 1
Spatial distribution of survey respondents
across the United States. Note: The
numbers depict sample size by region.
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Table 1. Research Construct

Construct Variables Measurement

Perception of Importance of Five
Sustainable Design Themes Perception of Design Themes Likert Scale (0–10)

Importance and Application
of 23 Sustainable Design
Practices per Theme

Perception of Importance of Design Practices
for the Theme of:

Heat reduction Likert scale (0–10)

CO2 sequestration Likert scale (0–10)

Stormwater management Likert scale (0–10)

Habitat restoration Likert scale (0–10)

Social justice Likert scale (0–10)

Application Frequency of Design Practices for the Theme of:

Heat reduction Likert scale (0–10)

CO2 sequestration Likert scale (0–10)

Stormwater management Likert scale (0–10)

Habitat restoration Likert scale (0–10)

Social justice Likert scale (0–10)

Facilitators and Barriers for Five
Sustainable Design Themes Facilitators Nominal

Client interest/Demand Recognition for work

Government incentives Marketing differentiation

Resource availability Long-term cost savings

Networking Environmental stewardship

Barriers Nominal

Lack of knowledge Uncertain cost savings

Practice too new Resource availability

Tight timeline Maintenance

Political pushback Budget constraints

Public awareness Regulatory hurdles

Client interest/Demand Competition

8 Landscape Journal 44:2
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importance and frequency of application were mod-
eled as a fixed effect.

OLS regression was employed to model the im-
pact of sociodemographic and firm characteristics on
design and implementation decisions. The model was
specified as:

y = b0 +b1x1 +b2x2 + . . . +bnxn + E

where y is the dependent variable representing the
scaled importance perception and application fre-
quency of the sustainable design themes and
practices, as collected in Parts I and II of the survey;
x1, x2, . . . , xn are the independent variables denoting
sociodemographic and firm characteristics, gathered
in Part IV of the survey; b0, b1, b2, . . . bn are the
coefficients measuring the relationships among the
dependent and independent variables; and e is the er-
ror term. This initial model incorporated all potential
independent variables collected through the survey. A
stepwise regression was subsequently performed to
refine the model and the configuration that yielded
the lowest Akaike Information Criterion selected,
thereby optimizing the model’s fit to the data.

RESULTS

Perception of Importance of the Five Sustainable
Design Themes
According to the results of the linear mixed model,
the perceived importance of the themes varied signifi-
cantly (F= 81.8, p < 0.001) (see Figure 3). Post hoc
comparisons revealed that stormwater management
was ranked the highest in perceived importance, with
a mean response of 8.20 on the 10-point Likert scale.

Conversely, heat reduction and habitat restoration
were perceived as comparably less important, with
no statistically significant difference in their mean
ratings of 6.49 and 6.32, respectively. Similarly, CO2

sequestration and social justice were rated as the
least important themes, showing no significant differ-
ence between their means of 5.28 and 5.16.

Perception of Importance and Application
Frequency for the 23 Sustainable Design Practices

Perception of importance. According to the results
of the linear mixed model, significant differences
were found in the perceived importance of practices
designed to achieve each of the five sustainable
design themes (F = 65.0, 13.6, 39.5, 27.0, and 29.0
for heat reduction, CO2 sequestration, stormwater

Figure 2
Research design.

Figure 3
Response distribution of the perceived importance of five
sustainable design themes. Note: X indicates the mean. The box
plot depicts the minimum, maximum, first quartile, and third
quartile. For each category, the letters a through c denote similar
groups.
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management, habitat restoration, and social justice,
respectively; p < 0.001) (see Figure 4). Post hoc pair-
wise comparisons identified specific groups of
practices with statistically distinct means. For heat
reduction, enhancing shade by planting canopy trees
was rated highest (mean= 8.92), followed by reduc-
ing ambient air temperature (mean= 7.46). Other
practices such as enhancing shade through structures
(mean= 6.89), reducing building temperatures
(mean= 6.82), and reducing surface temperatures

(mean= 6.64) showed no statistically significant dif-
ference. For CO2 sequestration, nonmotorized
transportation was perceived as most important
(mean= 7.95), followed by locally sourced materials
(mean= 7.35), sequestering carbon in soil (mean=
7.24), and minimizing construction waste (mean=
7.11), with no significant differences among the
latter three. Regarding stormwater management,
improving the quality of stormwater runoff (mean=
9.04), detaining stormwater runoff (mean=8.87), and

Figure 4
Perception of importance and application frequency of sustainable practices for: a) heat reduction, b) CO2 sequestration, c) stormwater
management, d) habitat restoration, and e) social justice. Note: X indicates the mean. The box plot depicts the minimum, maximum,
first quartile, and third quartile. For each category, the letters a through c or a’ through c’ denote similar groups.
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controlling erosion or sedimentation (mean=8.73)
were rated the highest. For habitat restoration, pro-
tecting native pollinators (mean=8.61) and protecting
habitable land (mean=8.30) were rated highest, while
the other three practices were rated lower, with no sta-
tistically significant differences among them. For social
justice, providing equitable access to public spaces
(mean=7.94) and incorporating public engagement
(mean=7.87) were rated highest.

Application frequency. There were significant dif-
ferences in application frequency for each of the
practices (F = 86.6, 23.3, 53.9, 58.4, and 40.4 for
heat reduction, CO2 sequestration, stormwater man-
agement, habitat restoration, and social justice,
respectively; p < 0.001) (see Figure 4). For heat re-
duction, enhancing shade by planting canopy trees
had the highest application frequency (mean=8.30).
Reducing building (mean= 5.37) and surface temper-
ature (mean=4.82) were the least frequently applied
practices and showed no statistically significant dif-
ference. For CO2 sequestration, nonmotorized
transportation was the most frequently applied
(mean=5.92). Minimizing construction waste had
the lowest applied frequency (mean= 4.36). For
stormwater management, erosion or sedimentation
control had the highest application frequency
(mean=8.02). Water-efficient landscaping (mean=
6.08) and decreasing impervious surfaces (mean=

5.66) ranked last. In terms of habitat restoration,
planting native pollinators had the highest applica-
tion frequency (mean= 7.24). Restoring disturbed
soil was the least applied practice (mean= 4.49). For
social justice, equitable access to public spaces
(mean=5.56) and incorporating public engagement
(mean=5.42) were the most frequently applied. Fos-
tering local job opportunities (mean=4.20) and
preventing potential gentrification (mean= 3.81) were
applied less frequently, with no significant difference.

Overall, while the rankings of perceived impor-
tance and application frequency demonstrated
similarity, the linear mixed model, with both re-
sponses treated as fixed effects, consistently revealed
a significant disparity between application frequency
and perceived importance. For all 23 practices, actual
application frequencies were lower than perceived
importance (p < 0.001). The largest discrepancies
were identified in disturbed soil restoration and gen-
trification prevention, whereas the smallest gap was
observed for canopy tree enhancement.

Facilitators and Barriers of Sustainable
Design Themes
Based on the participants’ responses, client interest/
demand and environmental stewardship were the two
biggest facilitators (see Table 2). Environmental stew-
ardship served as a particularly important facilitator

Table 2. Facilitators for Practicing Sustainable Design Themes

Facilitator

Heat
Reduction
(n = 225)

CO2

Sequestration
(n = 225)

Stormwater
Management
(n = 225)

Habitat
Restoration
(n = 225)

Social
Justice
(n = 225)

Client Interest/Demand 68.9% (155) 49.3% (111) 78.7% (177) 67.6% (152) 54.2% (122)

Government Incentives 45.8% (103) 43.6% (98) 66.7% (150) 48.0% (108) 40.0% (90)

Resource Availability 39.1% (88) 36.9% (83) 58.7% (132) 50.2% (113) 25.3% (57)

Networking 30.7% (69) 28.0% (63) 46.2% (104) 40.0% (90) 33.8% (76)

Recognition for Work 31.6% (71) 29.8% (67) 46.2% (104) 37.3% (84) 28.0% (63)

Marketing Differentiation 26.7% (60) 24.9% (56) 42.7% (96) 39.6% (89) 32.4% (73)

Long-Term Cost Savings 53.3% (120) 36.0% (81) 72.0% (162) 36.0% (81) 19.1% (43)

Environmental Stewardship 67.6% (152) 63.6% (143) 82.7% (186) 82.2% (185) 35.1% (79)

Note: The count is in parentheses. Higher percentages denote a greater effect on landscape architecture.
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for stormwater management and habitat restoration
practices. Client interest/demand was regarded as in-
fluential by over half of the participants for four out
of the five practices, with stormwater management
showing the highest percentage. Government incen-
tives and long-term cost savings were also important
factors for stormwater management, with 66.7% and
72.0% of participants marking them as influential,
respectively.

In contrast, budget constraints and client inter-
est/demand were the biggest barriers to practicing the
five themes (see Table 3). Over half of the partici-
pants marked client interest/demand as an influential
barrier to practicing all of the themes, and a similar
proportion marked budget constraints as a barrier
in relation to four of the five. The uncertainty of
cost savings served as a particularly important bar-
rier to practicing heat reduction, with 83.6% of
participants marking it as a significant barrier.
Additionally, lack of public awareness was an impor-
tant barrier in the case of several themes, and the
need for maintenance was a barrier for stormwater
management and habitat restoration in particular.

Impacts of Sociodemographic and Firm
Characteristics on Sustainable Design
Perceived importance of the five design themes.
The OLS regression analysis revealed that socio-
demographic factors significantly influenced
perception of the five themes across all model itera-
tions (see Figure 5). All themes were consistently
rated as less important at a statistically significant le-
vel (p <0.05) by male participants relative to female
respondents. Geographically, participants from the
South and West regions perceived heat reduction as
significantly more important than their counterparts
in the Midwest (p < 0.05). Individuals from the
Northeast and West perceived CO2 sequestration as
more significant than did those from the Midwest,
but apart from this, no other significant regional ef-
fects were found. Regarding professional credentials,
registered (licensed) landscape architects placed a
greater emphasis on stormwater management
than did their unlicensed peers (p < 0.01). Addi-
tionally, this group perceived habitat restoration as
significantly more important (p <0.05). However,
the model did not indicate any other significant

Table 3. Barriers to Practicing Sustainable Design Themes

Barrier

Heat
Reduction
(n = 225)

CO2

Sequestration
(n = 225)

Stormwater
Management
(n = 225)

Habitat
Restoration
(n = 225)

Social
Justice
(n = 225)

Lack of Knowledge 21.8% (49) 38.2% (86) 16.4% (37) 24.9% (56) 35.6% (80)

Practice Too New 14.7% (33) 27.6% (62) 9.8% (22) 16.0% (36) 23.6% (53)

Tight Timeline 20.4% (46) 29.8% (67) 18.2% (41) 29.3% (66) 32.0% (72)

Political Pushback 28.0% (63) 34.7% (78) 25.3% (57) 32.0% (72) 35.1% (79)

Lack of Public Awareness 41.8% (94) 52.4% (118) 36.0% (81) 43.6% (98) 48.9% (110)

Lack of Client Demand/Interest 60.0% (135) 72.9% (164) 50.2% (113) 66.2% (149) 61.3% (138)

Uncertain Cost Savings 83.6% (188) 52.9% (119) 35.6% (80) 45.8% (103) 48.4% (109)

Limited Resource Availability 21.3% (48) 34.2% (77) 16.4% (37) 21.3% (48) 12.9% (29)

Maintenance 32.4% (73) 31.6% (71) 52.0% (117) 61.3% (138) 16.0% (36)

Budget Constraints 62.2% (140) 70.2% (158) 58.7% (132) 68.9% (155) 48.0% (108)

Regulatory Hurdles 21.3% (48) 25.8% (58) 30.2% (68) 25.8% (58) 18.2% (41)

Competition 16.4% (37) 17.8% (40) 13.8% (31) 17.3% (39) 18.7% (42)

Note: The count is in parentheses. Higher percentages denote a greater effect on landscape architecture.
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differences in the remaining design themes between
licensed and unlicensed professionals. Finally, indi-
viduals from firms in operation for over 30 years
perceived heat reduction practices as less important
than did participants from firms in operation for
less than five years (p < 0.05). Individuals from
firms operating for more than 40 years valued habi-
tat restoration less than did those from younger
firms (p < 0.05).

Perception and application frequency of the 23 sus-
tainable design practices. A series of OLS regression
analyses indicated that geographical differences
significantly influenced both the perception and
application frequency of the practices (see Figure 6).
Participants from the South applied heat reduction
practices more frequently than those from the Mid-
west, especially through measures such as enhancing
shade through canopy trees and structures (p < 0.01).
In contrast, Northeastern participants showed a
significantly higher application frequency for
providing nonmotorized transportation and mini-
mizing construction waste (p < 0.1). Participants
from the West prioritized social justice practices,
including public engagement and fostering local
job opportunities (p < 0.05). In comparison, par-
ticipants from the Midwest applied stormwater
detention practices more frequently than those from
the West (p < 0.5).

Professional roles and licensure levels emerged as
significant determinants of design practices. Princi-
pals and presidents assigned significantly higher
ratings to most practices related to heat reduction,
stormwater management, habitat restoration,
and social justice practices compared to landscape

architects (p < 0.1), and they also applied those prac-
tices more frequently. Licensed landscape architects
also applied habitat restoration practices more fre-
quently and valued them more highly than their
unlicensed counterparts (p < 0.1). In the realm of so-
cial justice, they rated providing equitable access to
public spaces and incorporating public engagement
as more important (p < 0.5). Additionally, licensed
professionals applied stormwater-related practices
more often than their unlicensed peers (p < 0.5).

Finally, age, gender, and firm size had significant
effects on the application of sustainable practices.
Participants in their 30s applied stormwater runoff
detention practices significantly less often than those
under 30 (p < 0.05), and respondents under 30 were
more likely to apply wildlife-friendly landscaping
practices (p < 0.1). The gender effect was most pro-
found in social justice: male participants applied
these practices far less often than female participants
(p < 0.1). Additionally, those employed in mid-sized
offices (11 to 50 employees) attached more impor-
tance to and more often applied practices of
enhancing shade from structures when compared to
respondents from smaller offices (p <0.1).

DISCUSSION

Perception of Importance of the Five Sustainable
Design Themes
Stormwater management’s importance in the results
can be attributed to its critical role in landscape ar-
chitecture education and practice. Academically,
this theme’s prominence is underscored by licensure
examinations administered by the Landscape
Architectural Accreditation Board. Furthermore,
it is deeply entrenched in regulatory frameworks
within the United States, such as the Environmental
Protection Agency’s National Pollutant Discharge
Elimination System permit program, which mandates
that practitioners mitigate post-development runoff
discharge (40 CFR Part 122). This regulatory frame-
work highlights the profession’s commitment to
integrating stormwater management practices into
sustainable land use and ecosystem preservation ef-
forts. In contrast, CO2 sequestration and social
justice’s lowest perceived importance is conceivably
associated with the political polarization of climate
change mitigation and diversity, equity, and inclusion

Figure 5
The results of the OLS models predicting the perceived
importance of the five sustainable design themes, based on
sociodemographic and firm characteristics. Note: The scale
represents the nonstandardized coefficients. The degrees of
freedom range from 180 to 200. $p<0.1; *p<0.05; **p <0.01;
***p<0.001.
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Figure 6
The results of the OLS models predicting the perceived importance and application frequency of the sustainable design practices of
(a) heat reduction, (b) CO2 sequestration, (c) stormwater management, (d) habitat restoration, and (e) social justice, based on
sociodemographic and firm characteristics. Note: The scale represents the nonstandardized coefficients. The degrees of freedom
range from 170 to 210. $p<0.1; *p<0.05; **p <0.01; ***p <0.001.
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(DEI) initiatives throughout the nation. While there
is growing recognition of the urgency of climate ac-
tion, substantial ideological divides persist regarding
the regulation of carbon emissions. This ideological
rift fragments public and policy responses to climate
change (Fisher et al., 2013). Such polarization not
only limits broad-based support for carbon seques-
tration practices but also complicates efforts to
integrate social justice principles into sustainability
frameworks. Evidence suggests that ideological resis-
tance to DEI initiatives, especially in the context of
environmental planning, often reflects deeper socio-
political divides, making it challenging to prioritize
equity alongside environmental goals. This divisive-
ness hinders cohesive, collective action, presenting
obstacles for designers in advocating for and im-
plementing carbon sequestration measures. The
resulting challenges highlight the need for context-
specific approaches that foster inclusive dialogue and
develop effective strategies to advance both carbon
emission reduction and social equity within sustain-
able design frameworks.

Perception of Importance and Application
Frequency of the 23 Sustainable Design Practices
The survey results revealed distinguishable differ-
ences among the 23 sustainable design practices.
While practicing landscape architects consistently
rated each practice highly in terms of perceived im-
portance, there was a relative shortfall in the actual
application frequency. This divergence highlights a
critical gap between the profession’s aspirations to
take the lead in transformative environmental design
and practical implementation of this goal. Despite a
shared desire to drive meaningful environmental
change, a range of obstacles were found to impede
the translation of this ambition into practice.

Heat reduction. Among the five design practices for
heat reduction, the use of canopy trees to enhance
shade emerged as the practice with the highest
perceived importance and application frequency.
Beyond the ecological benefits, the aesthetic appeal
and functional utility of trees likely contributed to
this heightened emphasis. Conversely, the practice
of reducing surface temperature, such as reflective
coatings or cool pavements, showed the largest dis-
parity between perceived importance and actual

application. This gap suggests that while surface
cooling is recognized as beneficial, implementation is
often hindered by practical constraints. As shown in
Table 3, more than 60% of survey respondents iden-
tified uncertain cost savings and budget constraints
as substantial barriers to the applications of heat re-
duction practices. This financial hesitancy may stem
from limited data on long-term cost benefits and a
lack of awareness regarding the economic advan-
tages of advanced materials. Without clear evidence
of cost-effectiveness, decision-makers prioritize pro-
jects with more immediate or demonstrable financial
returns.

Firm characteristics also play a significant role
in the adoption of heat reduction practices. The re-
gression analysis revealed that firm age influenced
prioritization, with younger firms placing greater em-
phasis on heat reduction practices compared to their
more established counterparts. This trend reflects a
discernible shift in the field’s focus, driven by grow-
ing concerns about global warming and a stronger
inclination among newer firms to align with contem-
porary sustainability goals. Moreover, larger firms
were found to be more likely to implement heat re-
duction practices than smaller firms, likely due to
their greater access to resources and personnel, a fac-
tor in overcoming the financial and logistical barriers
to adopting advanced materials.

These findings emphasize the need for targeted
policy interventions and research efforts to address
the barriers limiting the adoption of heat reduction
practices. Policymakers could focus on developing in-
centive programs or subsidies to alleviate cost-related
concerns, particularly for smaller and younger firms
that may lack the financial resources of larger organi-
zations. Similarly, further research is needed to
provide robust evidence of the long-term economic
and environmental benefits of surface cooling tech-
nologies. This would not only reduce financial
hesitancy but also equip firms of all sizes with the
data necessary to advocate for and prioritize these
practices in the face of growing climate challenges.

CO2 sequestration. Minimizing construction waste
is a critical yet underimplemented strategy for CO2

sequestration. Survey results revealed that 73% of re-
spondents identified a lack of client demand as the
primary barrier, highlighting a misalignment between
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professional sustainability goals and client priorities
(see Table 3). This challenge is further compounded
by logistical issues, such as coordinating construction
schedules, managing on-site material segregation,
and ensuring proper recycling or disposal. The ab-
sence of standardized waste management protocols
across projects complicates implementation, leading
to inconsistent adoption. These findings align with
prior research, which emphasizes that clients’ limited
awareness of the economic and environmental bene-
fits of sustainable practices often hinders their
prioritization (Osmani & Villoria-Sáez, 2019).

At the same time, the survey identified key fac-
ilitators for advancing CO2 sequestration efforts,
with 64% of respondents citing environmental ste-
wardship as the primary motivator (see Table 2).
Strengthening this commitment could involve inte-
grating sustainability-focused education into
professional development programs, showcasing
successful case studies of CO2 sequestration in
landscape architecture, and fostering industry recog-
nition for firms that prioritize environmentally
responsible practices.

Regional disparities further underscore the im-
portance of localized approaches. Respondents from
the Northeastern United States reported less frequent
application of nonmotorized transportation and
construction waste minimization practices. This
discrepancy may stem from the older urban infra-
structure and higher density of northeastern cities,
where retrofitting for sustainability often involves
greater logistical and financial challenges. For in-
stance, densely built environments limit opportunities
for waste segregation and reuse, and higher project
costs may discourage investment in sustainable alter-
natives. These findings suggest that regionally
tailored interventions, such as locally adapted incen-
tives or infrastructure-specific guidelines, are
necessary to address these challenges effectively.

Stormwater management. For stormwater manage-
ment, decreasing impervious surface area emerged as
the most underapplied practice, conceivably due to
cost considerations. Survey responses indicated that
59% of participants identified budget constraints as
the major obstacle, reflecting the substantial up-front
costs associated with retrofitting or removing imper-
vious surfaces (see Table 3). These financial barriers

are particularly pronounced in high-density urban
areas, where space limitations and the complexity
of established infrastructure amplify logistical chal-
lenges. Water-efficient landscaping also demonstrated
a notable gap between perceived importance and ap-
plication frequency, underscoring challenges related
to client demand. Fifty percent of survey respondents
highlighted a lack of client interest or demand as a
significant limitation, revealing a disconnect between
design priorities and client preferences. The im-
plementation of water-efficient landscaping often
requires the use of specific plants that can survive
with minimal water and maintenance, potentially
limiting design options and constraining creativity.
As a result, sustainability goals are sometimes in ten-
sion with client expectations.

Professional roles and qualifications further
influence the prioritization and application of
stormwater management practices (see Figure 6).
Principals and firm presidents consistently rated the
importance of several practices higher and reported
greater application frequency compared to landscape
architects. This indicates that leadership within firms
plays a critical role in driving sustainability initia-
tives. Moreover, licensed professionals demonstrated
a stronger emphasis on stormwater management,
highlighting the value of expertise and certification
in advancing sustainable solutions. These findings
suggest that leadership advocacy and professional
training are key leverage points for embedding
stormwater management practices into organiza-
tional priorities.

Habitat restoration. Habitat restoration presented
distinct challenges, with significant gaps between per-
ceived importance and application frequency across
various restoration practices. Among these, the resto-
ration of disturbed soils particularly showed the most
significant disparity, indicating both high recognition
of its ecological value and difficulty in practical im-
plementation. Survey data revealed that a primary
barrier to implementing habitat restoration practices
was a lack of client demand and interest, a factor
identified by 66% of respondents (see Table 3). This
lack of demand suggests that while professionals ac-
knowledge the importance of habitat restoration,
its adoption is often contingent on client priorities
and preferences, which may not always align with
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sustainable design goals. Nonetheless, client engage-
ment emerged not only as a barrier but also as a
critical facilitator for implementing these practices
(see Table 2). This dual role underscores the com-
plexity of client influence in habitat restoration,
where active client interest can accelerate adoption,
while a lack of engagement can hinder progress.

Moreover, the regression results indicate that
higher-level professionals and licensed individuals
possess greater influence in advocating for and im-
plementing these practices (see Figures 5 and 6).
Leveraging this influence could play a vital role in
bridging the gap between perceived importance and
actual implementation. Targeted outreach and educa-
tional efforts led by senior professionals, designed to
communicate the long-term ecological and economic
value of habitat restoration, could help align client
interests with ecological design principles.

Social justice. Among all five design themes, social
justice showed the most significant gap between the
high perception of importance and lower frequency
of application. Survey results indicated that client
interest and demand emerged as the primary
facilitators for implementing social justice practices
(see Table 2), suggesting that, while professionals
recognize the value of equitable design, actual im-
plementation often relies on external drivers. Social
justice, particularly the provision of equitable access
to public spaces, represents a foundational value for
all landscape architects. However, the survey high-
lighted a concerning gap in prioritizing this value,
especially among male practitioners, who showed a
lower recognition of its importance despite increased
funding for scholarships designed to enhance access
to education in the field.

The survey results underscore an urgent need for
sustained advocacy for DEI within the landscape ar-
chitecture profession. To address these challenges,
professional organizations must continue to lead by
example, establishing and promoting actionable strat-
egies to mitigate social justice disparities. Noteworthy
initiatives include the ASLA Climate Action Plan and
the Landscape Architecture Foundation’s (LAF) New
Landscape Declaration, both of which outline frame-
works for advancing DEI across the discipline (ASLA,
2019; LAF, 2017). By maintaining focus on these stra-
tegic objectives, it is anticipated that DEI awareness

and implementation of social justice practices will
become more integral to the profession, fostering a
cultural shift that aligns with both the ecological and
social imperatives of sustainable design.

CONCLUSION
This study examined perceptions and implementation
gaps around sustainable design practices in landscape
architecture, focusing on five key themes: heat reduc-
tion, CO2 sequestration, stormwater management,
habitat restoration, and social justice. The findings
revealed significant disparities between the perceived
importance of these themes and their associated
practices and practical application. These disparities
were driven by barriers such as budget constraints,
insufficient client demand, and logistical challenges.
Regional variations further highlighted the need for
localized strategies tailored to specific contextual
challenges. Leadership roles, professional licensure,
and targeted education emerged as pivotal facilitators
for advancing sustainable practices, while the under-
utilization of social justice principles emphasized the
critical need to integrate DEI values more systemati-
cally into professional practice.

Despite providing valuable insights, this study’s
methodology presents certain limitations. Potential
sampling bias may have arisen from inconsistent sur-
vey distribution methods across ASLA chapters,
potentially influencing outreach and response rates. In
addition, the reliance on self-reported data introduces
the risk of response bias, including the overreporting
of sustainable practices or socially desirable responses.
Future research should address these limitations by
implementing systematic and standardized sampling
methodologies, ensuring consistent distribution across
regions and enhancing the representativeness of find-
ings. Collaboration with professional organizations to
establish uniform outreach protocols could further
strengthen response quality and quantity. Future stud-
ies should also explore regional determinants of
sustainable practice adoption, employing advanced
modeling techniques to quantify the effectiveness and
scalability of interventions across diverse contexts.
These efforts would contribute to a more robust evi-
dence base, enabling the development of targeted
policies, enhanced professional training, and strategic
advocacy to foster a more sustainable, inclusive, and
impactful landscape architecture profession.

A Nationwide Survey of Landscape Architecture Professionals’ Perception and Implementation of Sustainable Design 17

by
 g

ue
st

 o
n 

Ja
nu

ar
y 

18
, 2

02
6.

 C
op

yr
ig

ht
 2

02
5

D
ow

nl
oa

de
d 

fr
om

 



REFERENCES
Abd Elrahman, A. S., & Asaad, M. (2021). Urban design & urban

planning: A critical analysis to the theoretical relationship
gap. Ain Shams Engineering Journal, 12(1), 1163–1173. https://
doi.org/10.1016/j.asej.2020.04.020

American Society of Landscape Architects. (2019). ASLA Climate
Action Plan. https://www.asla.org/climateactionplan.aspx

Barbosa, A. E., Fernandes, J. N., & David, L. M. (2012). Key is-
sues for sustainable urban stormwater management. Water
Research, 46(20), 6787–6798. https://doi.org/10.1016
/j.watres.2012.05.029

Beatley, T. (2000). Preserving biodiversity. Journal of the Ameri-
can Planning Association, 66(1), 5–20. https://doi.org/10
.1080/01944360008976080

Bowring, J., & Chen, G. (2021). Te Whariki Subdivision Phases 1
and 2. https://doi.org/10.31353/cs1750

Bretz, S. E., & Akbari, H. (1997). Long-term performance of high-
albedo roof coatings. Energy and Buildings, 25(2), 159–167.
https://doi.org/10.1016/S0378-7788(96)01005-5

Brown, R. D., & Corry, R. C. (2011). Evidence-based landscape
architecture: The maturing of a profession. Landscape and
Urban Planning, 100(4), 327–329. https://doi.org/10.1016
/j.landurbplan.2011.01.017

Brown, R. R. (2005). Impediments to integrated urban storm-
water management: The need for institutional reform.
Environmental Management, 36(3), 455–468. https://doi.org
/10.1007/s00267-004-0217-4

Bürgi, M., Östlund, L., & Mladenoff, D. J. (2017). Legacy effects
of human land use: Ecosystems as time-lagged systems.
Ecosystems, 20(1), 94–103. https://doi.org/10.1007/s10021
-016-0051-6

Chapple, K. (2014). The highest and best use? Urban industrial
land and job creation. Economic Development Quarterly, 28
(4), 300–313. https://doi.org/10.1177/0891242413517134

Chen, C., & Trakas, A. (2020). Arizona State University Orange
Mall Green Infrastructure Project. https://doi.org/10.31353
/cs1640

Chen, Z. (2013). The role of research in landscape architecture
practice [Unpublished doctoral dissertation]. Virginia
Polytechnic Institute and State University.

Chen, Z., Miller, P. A., Clements, T. L., & Kim, M. (2017). Map-
ping research in landscape architecture: Balancing supply of
academic knowledge and demand of professional practice.
EURASIA Journal of Mathematics, Science and Technology Edu-
cation, 13(7). https://doi.org/10.12973/eurasia.2017.00751a

Costanzo, V., Evola, G., & Marletta, L. (2016). Energy savings in
buildings or UHI mitigation? Comparison between green
roofs and cool roofs. Energy and Buildings, 114, 247–255.
https://doi.org/10.1016/j.enbuild.2015.04.053

Dearborn, D. C., & Kark, S. (2010). Motivations for conserving
urban biodiversity. Conservation Biology, 24(2), 432–440.
https://doi.org/10.1111/j.1523-1739.2009.01328.x

Edo, M., Ortuño, N., Persson, P.-E., Conesa, J. A., & Jansson, S.
(2018). Emissions of toxic pollutants from co-combustion of
demolition and construction wood and household waste
fuel blends. Chemosphere, 203, 506–513. https://doi.org/10
.1016/j.chemosphere.2018.03.203

Finio, N. (2022). Measurement and definition of gentrification in
urban studies and planning. Journal of Planning Literature, 37
(2), 249–264. https://doi.org/10.1177/08854122211051603

Fisher, D. R., Waggle, J., & Leifeld, P. (2013). Where does politi-
cal polarization come from? Locating polarization within the
U.S. climate change debate. American Behavioral Scientist, 57
(1), 70–92. https://doi.org/10.1177/0002764212463360

Gago, E. J., Roldan, J., Pacheco-Torres, R., & Ordóñez, J. (2013).
The city and urban heat islands: A review of strategies to
mitigate adverse effects. Renewable and Sustainable Energy
Reviews, 25, 749–758. https://doi.org/10.1016/j.rser.2013
.05.057

Gilderbloom, J., Grooms, W., Mog, J., & Meares, W. (2016). The
green dividend of urban biking? Evidence of improved com-
munity and sustainable development. Local Environment, 21
(8), 991–1008. https://doi.org/10.1080/13549839.2015
.1060409

Gobster, P. H., Nassauer, J. I., & Nadenicek, D. J. (2010). Land-
scape Journal and scholarship in landscape architecture: The
next 25 years. Landscape Journal, 29(1), 52–70. https://doi
.org/10.3368/lj.29.1.52

Gross, A., Azulai, N., Oron, G., Ronen, Z., Arnold, M., & Nejidat,
A. (2005). Environmental impact and health risks associ-
ated with greywater irrigation: A case study. Water Science
and Technology, 52(8), 161–169. https://doi.org/10.2166/wst
.2005.0251

Hale, R., Mac Nally, R., Blumstein, D. T., & Swearer, S. E. (2019).
Evaluating where and how habitat restoration is undertaken
for animals. Restoration Ecology, 27(4), 775–781. https://doi
.org/10.1111/rec.12958

Haris, H., Chow, M. F., Usman, F., Sidek, L. M., Roseli, Z. A., &
Norlida, M. D. (2016). Urban stormwater management
model and tools for designing stormwater management of
green infrastructure practices. IOP Conference Series: Earth
and Environmental Science, 32, 012022. https://doi.org/10
.1088/1755-1315/32/1/012022

Hertwich, E. G., Ali, S., Ciacci, L., Fishman, T., Heeren, N., Masa-
net, E., Asghari, F. N., Olivetti, E., Pauliuk, S., Tu, Q., &
Wolfram, P. (2019). Material efficiency strategies to reduc-
ing greenhouse gas emissions associated with buildings,
vehicles, and electronics—a review. Environmental Research
Letters, 14(4), 043004. https://doi.org/10.1088/1748-9326
/ab0fe3

Hothorn, T., Bretz, F., & Westfall, P. (2008). Simultaneous infer-
ence in general parametric models. Biometrical Journal, 50
(3), 346–363. https://doi.org/10.1002/bimj.200810425

Ismaeil, E. M. H., & Sobaih, A. E. E. (2022). Assessing xeriscap-
ing as a retrofit sustainable water consumption approach

18 Landscape Journal 44:2

by
 g

ue
st

 o
n 

Ja
nu

ar
y 

18
, 2

02
6.

 C
op

yr
ig

ht
 2

02
5

D
ow

nl
oa

de
d 

fr
om

 

https://doi.org/10.1016/j.asej.2020.04.020
https://doi.org/10.1016/j.asej.2020.04.020
https://www.asla.org/climateactionplan.aspx
https://doi.org/10.1016/j.watres.2012.05.029
https://doi.org/10.1016/j.watres.2012.05.029
https://doi.org/10.1080/01944360008976080
https://doi.org/10.1080/01944360008976080
https://doi.org/10.31353/cs1750
https://doi.org/10.1016/S0378-7788(96)01005-5
https://doi.org/10.1016/j.landurbplan.2011.01.017
https://doi.org/10.1016/j.landurbplan.2011.01.017
https://doi.org/10.1007/s00267-004-0217-4
https://doi.org/10.1007/s00267-004-0217-4
https://doi.org/10.1007/s10021-016-0051-6
https://doi.org/10.1007/s10021-016-0051-6
https://doi.org/10.1177/0891242413517134
https://doi.org/10.31353/cs1640
https://doi.org/10.31353/cs1640
https://doi.org/10.12973/eurasia.2017.00751a
https://doi.org/10.1016/j.enbuild.2015.04.053
https://doi.org/10.1111/j.1523-1739.2009.01328.x
https://doi.org/10.1016/j.chemosphere.2018.03.203
https://doi.org/10.1016/j.chemosphere.2018.03.203
https://doi.org/10.1177/08854122211051603
https://doi.org/10.1177/0002764212463360
https://doi.org/10.1016/j.rser.2013.05.057
https://doi.org/10.1016/j.rser.2013.05.057
https://doi.org/10.1080/13549839.2015.1060409
https://doi.org/10.1080/13549839.2015.1060409
https://doi.org/10.3368/lj.29.1.52
https://doi.org/10.3368/lj.29.1.52
https://doi.org/10.2166/wst.2005.0251
https://doi.org/10.2166/wst.2005.0251
https://doi.org/10.1111/rec.12958
https://doi.org/10.1111/rec.12958
https://doi.org/10.1088/1755-1315/32/1/012022
https://doi.org/10.1088/1755-1315/32/1/012022
https://doi.org/10.1088/1748-9326/ab0fe3
https://doi.org/10.1088/1748-9326/ab0fe3
https://doi.org/10.1002/bimj.200810425


for a desert university campus. Water, 14(11), 1681. https://
doi.org/10.3390/w14111681

Kaufman, M. M. (2000). Erosion control at construction sites:
The science-policy gap. Environmental Management, 26(1),
89–97. https://doi.org/10.1007/s002670010073

Kim, J. (2018). Exploring green infrastructure benefits at house
and neighborhood scale: Case study of Illinois, USA. Land-
scape and Ecological Engineering, 14(1), 165–174. https://doi
.org/10.1007/s11355-017-0331-0

Kucukvar, M., Egilmez, G., & Tatari, O. (2014). Evaluating envi-
ronmental impacts of alternative construction waste
management approaches using supply-chain-linked life-
cycle analysis. Waste Management & Research: The Journal
for a Sustainable Circular Economy, 32(6), 500–508. https://
doi.org/10.1177/0734242X14536457

Kumar, R., & Kaushik, S. C. (2005). Performance evaluation of
green roof and shading for thermal protection of buildings.
Building and Environment, 40(11), 1505–1511. https://doi.org
/10.1016/j.buildenv.2004.11.015

Ladson, A. R., Walsh, C. J., & Fletcher, T. D. (2006). Improving
stream health in urban areas by reducing runoff frequency
from impervious surfaces. Australasian Journal of Water Re-
sources, 10(1), 23–33. https://doi.org/10.1080/13241583
.2006.11465279

Landscape Architecture Foundation. (2017). The new landscape
declaration: A call to action for the twenty-first century. Rare
Bird Books.

Landscape Architecture Foundation. (2020). LAF Diversity,
Equity, and Inclusion resources. Landscape Architecture Foun-
dation. https://www.lafoundation.org/resources/2020/12
/dei-resource-guide

Lai, K. S., Yusof, N., & Kamal, E. M. (2016). Innovation orienta-
tion in architectural firms. Construction Innovation, 16(4),
425–445. https://doi.org/10.1108/CI-05-2015-0030

Lal, R. (2008). Carbon sequestration. Philosophical Transactions of
the Royal Society B: Biological Sciences, 363(1492), 815–830.
https://doi.org/10.1098/rstb.2007.2185

Lal, R., Negassa, W., & Lorenz, K. (2015). Carbon sequestration
in soil. Current Opinion in Environmental Sustainability, 15, 79–
86. https://doi.org/10.1016/j.cosust.2015.09.002

Loughner, C. P., Allen, D. J., Zhang, D.-L., Pickering, K. E., Dick-
erson, R. R., & Landry, L. (2012). Roles of urban tree canopy
and buildings in urban heat island effects: Parameterization
and preliminary results. Journal of Applied Meteorology and
Climatology, 51(10), 1775–1793. https://doi.org/10.1175
/JAMC-D-11-0228.1

McCarthy, H. R., & Pataki, D. E. (2010). Drivers of variability in
water use of native and non-native urban trees in the
greater Los Angeles area. Urban Ecosystems, 13(4), 393–414.
https://doi.org/10.1007/s11252-010-0127-6

McFarland, A. R., Larsen, L., Yeshitela, K., Engida, A. N., & Love,
N. G. (2019). Guide for using green infrastructure in urban
environments for stormwater management. Environmental

Science: Water Research & Technology, 5(4), 643–659.
https://doi.org/10.1039/C8EW00498F

M’Gonigle, L. K., Ponisio, L. C., Cutler, K., & Kremen, C. (2015).
Habitat restoration promotes pollinator persistence and col-
onization in intensively managed agriculture. Ecological
Applications, 25(6), 1557–1565. https://doi.org/10.1890/14
-1863.1

Milburn, L.-A. S., & Brown, R. D. (2016). Research productivity
and utilization in landscape architecture. Landscape and
Urban Planning, 147, 71–77. https://doi.org/10.1016/j
.landurbplan.2015.11.005

Miller, K. F., McNamara, R., & Smoot, A. (2022). A qualitative
study of practitioner perspectives on landscape architecture
and equity. Landscape Journal, 41(2), 93–107. https://doi.org
/10.3368/lj.41.2.93

Mills, J. G., Weinstein, P., Gellie, N. J. C., Weyrich, L. S., Lowe, A.
J., & Breed, M. F. (2017). Urban habitat restoration provides
a human health benefit through microbiome rewilding: The
microbiome rewilding hypothesis. Restoration Ecology, 25(6),
866–872. https://doi.org/10.1111/rec.12610

Moore, L., Evans, K., Lau, H., Riley, L., Erickson, V., & Taylor-
Davenport, R. (2023). Roadside restoration with native plants:
Partnering for success in the Pacific Northwest of the USA. In
Ecological Restoration (pp. 325–368). Springer International
Publishing. https://doi.org/10.1007/978-3-031-25412-3_9

Moraci, F., Errigo, M. F., Fazia, C., Campisi, T., & Castelli, F.
(2020). Cities under pressure: Strategies and tools to face
climate change and pandemic. Sustainability, 12(18), 7743.
https://doi.org/10.3390/su12187743

Morini, E., Touchaei, A., Castellani, B., Rossi, F., & Cotana, F.
(2016). The impact of albedo increase to mitigate the urban
heat island in Terni (Italy) using the WRF model. Sustain-
ability, 8(10), 999. https://doi.org/10.3390/su8100999

Mouly, A., Kim, J.-H., & Beyea, W. (2023). The role of visual
communication in community participation on developing a
climate adaptation plan. Journal of People, Plants, and En-

vironment, 26(2), 115–124. https://doi.org/10.11628/ksppe
.2023.26.2.115

Muscio, A. (2018). The solar reflectance index as a tool to fore-
cast the heat released to the urban environment: Potentiality
and assessment issues. Climate, 6(1), 12. https://doi.org/10
.3390/cli6010012

Oladiran, O. (2015). Investigating the use of local materials for
building construction. Journal of Sustainable Technology, 6(2).

Oluwatayo, A., & Amole, D. (2012). Characteristics of global ar-
chitectural firms. Engineering, Construction and Architectural

Management, 19(4), 393–405. https://doi.org/10.1108
/09699981211237102

Osmani, M., & Villoria-Sáez, P. (2019). Current and emerging
construction waste management status, trends and ap-
proaches. In Waste (pp. 365–380). Elsevier. https://doi.org
/10.1016/B978-0-12-815060-3.00019-0

A Nationwide Survey of Landscape Architecture Professionals’ Perception and Implementation of Sustainable Design 19

by
 g

ue
st

 o
n 

Ja
nu

ar
y 

18
, 2

02
6.

 C
op

yr
ig

ht
 2

02
5

D
ow

nl
oa

de
d 

fr
om

 

https://doi.org/10.3390/w14111681
https://doi.org/10.3390/w14111681
https://doi.org/10.1007/s002670010073
https://doi.org/10.1007/s11355-017-0331-0
https://doi.org/10.1007/s11355-017-0331-0
https://doi.org/10.1177/0734242X14536457
https://doi.org/10.1177/0734242X14536457
https://doi.org/10.1016/j.buildenv.2004.11.015
https://doi.org/10.1016/j.buildenv.2004.11.015
https://doi.org/10.1080/13241583.2006.11465279
https://doi.org/10.1080/13241583.2006.11465279
https://www.lafoundation.org/resources/2020/12/dei-resource-guide
https://www.lafoundation.org/resources/2020/12/dei-resource-guide
https://doi.org/10.1108/CI-05-2015-0030
https://doi.org/10.1098/rstb.2007.2185
https://doi.org/10.1016/j.cosust.2015.09.002
https://doi.org/10.1175/JAMC-D-11-0228.1
https://doi.org/10.1175/JAMC-D-11-0228.1
https://doi.org/10.1007/s11252-010-0127-6
https://doi.org/10.1039/C8EW00498F
https://doi.org/10.1890/14-1863.1
https://doi.org/10.1890/14-1863.1
https://doi.org/10.1016/j.landurbplan.2015.11.005
https://doi.org/10.1016/j.landurbplan.2015.11.005
https://doi.org/10.3368/lj.41.2.93
https://doi.org/10.3368/lj.41.2.93
https://doi.org/10.1111/rec.12610
https://doi.org/10.1007/978-3-031-25412-3_9
https://doi.org/10.3390/su12187743
https://doi.org/10.3390/su8100999
https://doi.org/10.11628/ksppe.2023.26.2.115
https://doi.org/10.11628/ksppe.2023.26.2.115
https://doi.org/10.3390/cli6010012
https://doi.org/10.3390/cli6010012
https://doi.org/10.1108/09699981211237102
https://doi.org/10.1108/09699981211237102
https://doi.org/10.1016/B978-0-12-815060-3.00019-0
https://doi.org/10.1016/B978-0-12-815060-3.00019-0


Park, J., Kim, J.-H., Sohn, W., & Lee, D.-K. (2021). Urban cooling
factors: Do small greenspaces outperform building shade in
mitigating urban heat island intensity? Urban Forestry & Ur-
ban Greening, 64, 127256. https://doi.org/10.1016/j.ufug
.2021.127256

Pineo, H. (2022). Towards healthy urbanism: Inclusive, equitable
and sustainable (THRIVES)—an urban design and planning
framework from theory to praxis. Cities & Health, 6(5), 974–
992. https://doi.org/10.1080/23748834.2020.1769527

Pinto, U., Maheshwari, B. L., & Grewal, H. S. (2010). Effects of
greywater irrigation on plant growth, water use and soil
properties. Resources, Conservation and Recycling, 54(7),
429–435. https://doi.org/10.1016/j.resconrec.2009.09.007

Qiu, Y., Cong, Z., Opiniano, K. N., Qiao, X., & Chen, Z. (2023).
Landscape architecture professional knowledge abstraction:
Accessing, applying and disseminating. Land, 12(11), 2061.
https://doi.org/10.3390/land12112061

Rickson, R. J. (2014). Can control of soil erosion mitigate water
pollution by sediments? Science of The Total Environment,
468–469, 1187–1197. https://doi.org/10.1016/j.scitotenv
.2013.05.057

Roggema, R. (2014). The design charrette. In The Design Charrette
(pp. 15–34). Springer Netherlands. https://doi.org/10.1007
/978-94-007-7031-7_2

Salerno, F., Gaetano, V., & Gianni, T. (2018). Urbanization and
climate change impacts on surface water quality: Enhancing
the resilience by reducing impervious surfaces. Water Re-
search, 144, 491–502. https://doi.org/10.1016/j.watres.2018
.07.058

Sanjuán, M. Á., Morales, Á., & Zaragoza, A. (2022). Precast
concrete pavements of high albedo to achieve the net
“zero-emissions” commitments. Applied Sciences, 12(4),
1955. https://doi.org/10.3390/app12041955

Sarabi, S., Han, Q., Romme, A. G. L., de Vries, B., Valkenburg, R.,
& den Ouden, E. (2020). Uptake and implementation of
Nature-Based Solutions: An analysis of barriers using Inter-
pretive Structural Modeling. Journal of Environmental
Management, 270, 110749. https://doi.org/10.1016/j
.jenvman.2020.110749

Schubert, J. E., Burns, M. J., Fletcher, T. D., & Sanders, B. F.
(2017). A framework for the case-specific assessment of
Green Infrastructure in mitigating urban flood hazards. Ad-
vances in Water Resources, 108, 55–68. https://doi.org/10
.1016/j.advwatres.2017.07.009

Searle, S. R., Speed, F. M., & Milliken, G. A. (1980). Population
marginal means in the linear model: An alternative to least
squares means. The American Statistician, 34(4), 216–221.
https://doi.org/10.1080/00031305.1980.10483031

Sepe, M. (2021). Covid-19 pandemic and public spaces: Improv-
ing quality and flexibility for healthier places. URBAN
DESIGN International, 26(2), 159–173. https://doi.org/10
.1057/s41289-021-00153-x

Smith, J. S., Winston, R. J., Wituszynski, D. M., Tirpak, R. A.,

Boening-Ulman, K. M., & Martin, J. F. (2023). Effects of

watershed-scale green infrastructure retrofits on urban

stormwater quality: A paired watershed study to quantify

nutrient and sediment removal. Ecological Engineering, 186,

106835. https://doi.org/10.1016/j.ecoleng.2022.106835

Sohn, W., Kim, J.-H., & Li, M.-H. (2017). Low-impact develop-

ment for impervious surface connectivity mitigation:

Assessment of directly connected impervious areas

(DCIAs). Journal of Environmental Planning and Management,

60(10), 1871–1889. https://doi.org/10.1080/09640568

.2016.1264929

Sohn, W., Kim, J.-H., Li, M.-H., Brown, R. D., & Jaber, F. H.

(2020). How does increasing impervious surfaces affect

urban flooding in response to climate variability? Ecological

Indicators, 118, 106774. https://doi.org/10.1016/j.ecolind

.2020.106774

Sun, C. Y. (2010). The thermal influence of green roofs on air

temperature in Taipei City. Applied Mechanics and Materials,

44–47, 1933–1937. https://doi.org/10.4028/www.scientific

.net/AMM.44-47.1933

U.S. Census Bureau. (n.d.). (2024) Census regions and divisions of

the United States.

U.S. Environmental Protection Agency. (2022). Sources of green-

house gas emissions. https://www.epa.gov/ghgemissions

/sources-greenhouse-gas-emissions

U.S. Green Building Council. (2020). LEED reference guide for

building design and construction (vol. 4).

YaNan, Z., QingLi, W., HongMei, G., YanBin, Z., Jing, Z., YaWei,

Z., Feng, Y., Mei, Y., Long, L., & FaJun, C. (2016). The func-

tion of city landscape architecture in the conservation of

native pollinator Apis cerana cerana F. Chinese Journal of Ap-

plied Entomology, 53(2), 357–364.

Zapata, M. A., & Bates, L. K. (2015). Equity planning revisited.

Journal of Planning Education and Research, 35(3), 245–248.

https://doi.org/10.1177/0739456X15589967

Zhiruo, L. I. U., Zihan, W., Qiushuang, C., & Hao, Y. I. N. (2023).

Strategies and methods for animal habitat construction in

the context of urban biodiversity. Landscape Architecture, 30

(9), 96–104. https://doi.org/10.12409/j.fjyl.202301050008

Ziter, C. D., Pedersen, E. J., Kucharik, C. J., & Turner, M. G.

(2019). Scale-dependent interactions between tree canopy

cover and impervious surfaces reduce daytime urban heat

during summer. Proceedings of the National Academy of Sci-

ences, 116(15), 7575–7580. https://doi.org/10.1073/pnas

.1817561116

Zuo, J., Rameezdeen, R., Hagger, M., Zhou, Z., & Ding, Z. (2017).

Dust pollution control on construction sites: Awareness and

self-responsibility of managers. Journal of Cleaner Production,

166, 312–320. https://doi.org/10.1016/j.jclepro.2017.08.027

20 Landscape Journal 44:2

by
 g

ue
st

 o
n 

Ja
nu

ar
y 

18
, 2

02
6.

 C
op

yr
ig

ht
 2

02
5

D
ow

nl
oa

de
d 

fr
om

 

https://doi.org/10.1016/j.ufug.2021.127256
https://doi.org/10.1016/j.ufug.2021.127256
https://doi.org/10.1080/23748834.2020.1769527
https://doi.org/10.1016/j.resconrec.2009.09.007
https://doi.org/10.3390/land12112061
https://doi.org/10.1016/j.scitotenv.2013.05.057
https://doi.org/10.1016/j.scitotenv.2013.05.057
https://doi.org/10.1007/978-94-007-7031-7_2
https://doi.org/10.1007/978-94-007-7031-7_2
https://doi.org/10.1016/j.watres.2018.07.058
https://doi.org/10.1016/j.watres.2018.07.058
https://doi.org/10.3390/app12041955
https://doi.org/10.1016/j.jenvman.2020.110749
https://doi.org/10.1016/j.jenvman.2020.110749
https://doi.org/10.1016/j.advwatres.2017.07.009
https://doi.org/10.1016/j.advwatres.2017.07.009
https://doi.org/10.1080/00031305.1980.10483031
https://doi.org/10.1057/s41289-021-00153-x
https://doi.org/10.1057/s41289-021-00153-x
https://doi.org/10.1016/j.ecoleng.2022.106835
https://doi.org/10.1080/09640568.2016.1264929
https://doi.org/10.1080/09640568.2016.1264929
https://doi.org/10.1016/j.ecolind.2020.106774
https://doi.org/10.1016/j.ecolind.2020.106774
https://doi.org/10.4028/www.scientific.net/AMM.44-47.1933
https://doi.org/10.4028/www.scientific.net/AMM.44-47.1933
https://www.epa.gov/ghgemissions/sources-greenhouse-gas-emissions
https://www.epa.gov/ghgemissions/sources-greenhouse-gas-emissions
https://doi.org/10.1177/0739456X15589967
https://doi.org/10.12409/j.fjyl.202301050008
https://doi.org/10.1073/pnas.1817561116
https://doi.org/10.1073/pnas.1817561116
https://doi.org/10.1016/j.jclepro.2017.08.027


ACKNOWLEDGMENTS The authors gratefully
acknowledge the support of the ASLA chapter leaders
for their assistance in distributing the survey and
extend sincere thanks to the ASLA members whose
participation made this study possible.

AUTHORS Quenton Bortmas is a graduate of the
Michigan State University Landscape Architecture
Program with a master’s degree in environmental
design. He works as a landscape designer specializing
in 3D visualization. His academic work has garnered
him several accolades, including a Student Merit Award
from the Michigan Chapter of ASLA.

Wonmin Sohn is an assistant professor of landscape
architecture in the School for Environment and
Sustainability at the University of Michigan–Ann Arbor.
She holds a BS in landscape architecture from Seoul
National University and both an MLA and PhD in urban
and regional sciences from Texas A&M University. Dr.
Sohn’s research focuses on enhancing nature-based
solutions and developing resilient community
frameworks for climate adaptation, utilizing geospatial
analytics. Her interdisciplinary work has garnered over
20 honors, including the 2024 CELA Excellence in
Research Award.

Guanqi Lu is a biostatistics PhD candidate in the
Department of Epidemiology and Biostatistics at
Michigan State University. She earned her MS in
statistics at the University of Wisconsin–Madison in
2020. She is currently a member of QuantGen lab, led
by Dr. de los Campos and Dr. Vazquez. Her research
interests focus on quantitative genetics and multiomics
data analysis.

Jun-Hyun Kim is director and professor at the School of
Planning, Design & Construction at Michigan State
University. Focusing on the impacts of environments on
health and resilience, he has secured substantial
funding from federal and state organizations. Dr. Kim
has published extensively and presented over 100
papers, significantly contributing to environmental
perception and health assessments. He has received
numerous awards, including eight from the Council of
Educators in Landscape Architecture (CELA), and has
served as CELA president. His academic leadership
includes advancing landscape architecture education
through innovative teaching methods and student
mentorship.

PEER REVIEW Landscape Journal uses a double-blind
peer review process for research manuscripts,
systematic literature reviews, and other article types.

A Nationwide Survey of Landscape Architecture Professionals’ Perception and Implementation of Sustainable Design 21

by
 g

ue
st

 o
n 

Ja
nu

ar
y 

18
, 2

02
6.

 C
op

yr
ig

ht
 2

02
5

D
ow

nl
oa

de
d 

fr
om

 



APPENDIX

Table A-1. Sociodemographic and Firm Characteristics
of the Sample of US Landscape Design Firms

Variable
Sample
(n = 225) Missing

Gender 2 (0.9%)

Male 122 (54.2%)

Female 84 (37.3%)

Other 17 (7.6%)

Age 2 (0.9%)

<30 14 (6.2%)

30–39 52 (23.1%)

40–49 53 (23.6%)

50–59 104 (46.2%)

60+ 0 (0.0%)

Ethnicity 4 (1.8%)

White 187 (83.1%)

Nonwhite 34 (15.1%)

Highest Education 0 (0.0%)

Undergraduate Degree in
Landscape Architecture

112 (49.8%)

Graduate Degree in
Landscape Architecture

86 (38.2%)

Undergraduate Degree in a
Related Field

5 (2.2%)

Graduate Degree in a
Related Field

22 (9.8%)

Registered 1 (0.4%)

Yes 195 (86.7%)

No 29 (12.9%)

Unit/Department 0 (0.0%)

Landscape/Urban Design 179 (79.6%)

Architecture 1 (0.4%)

Construction 2 (0.9%)

Planning 13 (5.8%)

Other 30 (13.3%)

(continued)

Table A-1. Sociodemographic and Firm Characteristics
of the Sample of US Landscape Design Firms

Variable
Sample
(n = 225) Missing

Role 1 (0.4%)

President or Principal 89 (39.6%)

Associate Principal 14 (6.2%)

Landscape Architect 78 (34.7%)

Landscape Designer 20 (8.9%)

Other 23 (10.2%)

Duration of Practical Experience 1 (0.4%)

<5 Years 21 (9.3%)

6–10 Years 26 (11.6%)

11–15 Years 33 (14.7%)

16–20 Years 31 (13.8%)

21–25 Years 26 (11.6%)

26–30 Years 16 (7.1%)

30+ Years 71 (31.6%)

Current Office Experience 0 (0.0%)

<5 Years 79 (35.1%)

6–10 Years 49 (21.8%)

11–15 Years 28 (12.4%)

16–20 Years 24 (10.7%)

21–25 Years 17 (7.6%)

26–30 Years 11 (4.9%)

30+ Years 17 (7.6%)

Employees in Office 1 (0.4%)

<5 60 (26.7%)

5–10 41 (18.2%)

11–20 27 (12.0%)

21–30 25 (11.1%)

31–40 9 (4.0%)

41–50 12 (5.3%)

51–60 7 (3.1%)

60+ 43 (19.1%)

(continued)
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Table A-1. Sociodemographic and Firm Characteristics
of the Sample of US Landscape Design Firms

Variable
Sample
(n = 225) Missing

Office Years of Operation 2 (0.9%)

<5 Years 18 (8.0%)

5–10 Years 16 (7.1%)

11–20 Years 33 (14.7%)

21–30 Years 35 (15.6%)

31–40 Years 38 (16.9%)

40+ Years 83 (36.9%)

Primary Project Types 0 (0.0%)

Natural Environment 70 (31.1%)

Built Environment 190 (84.4%)

Social Environment 133 (59.1%)

Cultural or Historical Environment 69 (30.7%)

Other 34 (15.1%)

Area of Practice* 0 (0.0%)

Citywide 92 (40.9%)

Statewide 114 (50.7%)

Regional 130 (57.8%)

National 69 (30.7%)

International 35 (15.6%)

Primary Clientele 3 (1.3%)

Private Sector 101 (44.9%)

Public Sector 91 (40.4%)

Other 30 (13.3%)

Non-LA Services Offered* 48 (21.3%)

Civil Engineering 74 (32.9%)

Architecture 43 (19.1%)

Interior Design 29 (12.9%)

Urban Design 102 (45.3%)

(continued)

Table A-1. Sociodemographic and Firm Characteristics
of the Sample of US Landscape Design Firms

Variable
Sample
(n = 225) Missing

Urban and Regional Planning 96 (42.7%)

Landscape Management 34 (15.1%)

Other 47 (20.9%)

Region 0 (0.0%)

West 52 (23.1%)

Midwest 47 (20.9%)

South 105 (46.7%)

Northeast 21 (9.3%)

Division 0 (0.0%)

Pacific (West) 25 (11.1%)

Mountain (West) 27 (12.0%)

West North Central
(Midwest)

12 (5.3%)

East North Central (Midwest) 35 (15.6%)

West South Central (South) 30 (13.3%)

East South Central (South) 17 (7.6%)

South Atlantic (South) 58 (25.8%)

Middle Atlantic (Northeast) 11 (4.9%)

New England (Northeast) 10 (4.4%)

Note: * indicates that multiple answers apply.
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