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ABSTRACT

Landscape performance evaluation plays an
important role in Landscape Architecture’s
transformation to an evidence-based science. Most
of existing relevant studies focus on the selection of
evaluation indicators and methods, or description
of the sustainability characteristics of completed
projects, while in-depth theoretical discussion on its
development processes and essential connotation
is still in shortage. By tracing back and comparing
the theoretical characteristics and development
relationships of the three major systems — POE,
SITES, and LPS, this paper clarifies the evolution of
landscape performance evaluation towards serving
evidence-based design, and further expounds its
connotation of discovering the causality of design
strategies and benefit results. Finally, two research
interests, “feedback analysis of design efficiency”
and “producing practical and operable knowledge”
are proposed with significance as a key to support
high-performance landscape design practices with
reliable evidences.

KEYWORDS

Landscape Performance Evaluation; Post
Occupancy Evaluation; Sustainable Sites Initiative;
Evidence-Based Design; Design Efficiency;
Research and Practice
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1 Introduction

Since the end of the 20th century, how to carry out high-
quality / high-performance design practice has become one of
the key research topics in the Science of Human Settlements'",

In Landscape Architecture, landscape performance evaluation
witnesses a large amount of studies which have examined

the effectiveness of design strategies in shaping high-quality
environment. Relevant studies provide project managers and
clients with scientific basis about the implementation effects of
design strategies, greatly benefiting the development of evidence-

BHE A number of

based design in Landscape Architecture
current literatures explored the performing variety of sustainable
landscape strategies and associated mechanisms, with rich
research outcomes especially on ecosystem services and well-
beings for human health”""". However, most of studies simply
focus on the selection of evaluation indicators and methods, or
qualitatively describe the sustainability of completed projects.
Obviously, such descriptive evaluation is not enough to interpret
what and how design strategies / elements may perform and
benefit, seeing few solid evidences that can be widely and
directly used to inform design practice. At present, although
researchers have generally recognized the importance of
landscape performance evaluation to promote the development
of evidence-based design, the lack of research method leads to
the failure to produce scientific evidence for design practice.
Before exploring this research method, deep insights on the
evolution, connotations, and interests of landscape performance
evaluation should be clarified at first. Through review and
comparative analysis of the main research systems in the
evolution of landscape performance evaluation, this paper
reveals the development trajectory and fundamental purpose
of related research, then inspects its research connotations
and interests to concrete the theoretical basis for landscape

performance evaluation to evidence-based design.

2 The Development Trajectory of Research on Landscape
Performance Evaluation

2.1 Three Systems during the Evolution

Along with the social development and ideological evolution
in related disciplines, there have been three important systems
in the current research on landscape performance evaluation
(Fig. 1): 1) Post Occupancy Evaluation (POE), originated
in the field of Architecture under the humanism flourishing
in the 1960s; 2) Sustainable Sites Initiative (SITES), proposed
as an authoritative standard for sustainable landscape design,
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with the increasing emphasis on the sustainability, especially
the ecological performance, of built projects; 3) Landscape
Performance Series (LPS), developed by American Landscape
Architecture Foundation (LAF) in the 21st century to improve
the quality of urban landscapes and validate the sustainable
performance of design strategies against the increasing
complexity of social-ecological systems.

2.1.1 POE: Early Research on Landscape Performance
Evaluation

Commonly used in most early studies on urban built public
spaces'' " POE research emerged in Architecture in the 1960s
when the prevailing humanistic thoughts and systematic theories
initiated an architectural interest shift from aesthetics towards
rationality, highlighting user needs and humane care and users’
satisfaction feedback to design strategies. Wolfgang F. E. Preiser,
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a representative of POE theorist, published his masterpiece Post

Occupancy Evaluation'*!

in 1988 and further improved the
POE theories by proposing the Building Performance Evaluation
(BPE) framework'"". Given its considerable growth in both
research and practice, POE has become a theorical and practical
approach applied in allied fields, from single building evaluation
to landscape projects at varied scales, including landscapes for
campuses, residential areas, medical spaces, and therapeutic

places, in addition to urban parks, squares, and greenways.

2.1.2 SITES: Progression of Research on Landscape Performance
Evaluation

In the 1980s, pushed by the growing global energy crisis and
environmental issues, the concept of “sustainable development”
was developed and considered a guideline and objective to the
practice in the Science of Human Settlements, paralleled by the
increasing application of green building in sustainable urban
development, including the associated green rating systems.
For example, proposed by the U.S. Green Building Council
(USGBC), the Leadership in Energy and Environmental Design
(LEED)” provides standards and guidelines for sustainable
design practices. In 2006, inspired by LEED, the SITES was
jointly initiated by Lady Bird Johnson Wildflower Center of the
University of Texas at Austin, the American Society of Landscape
Architects (ASLA), and the American Botanical Garden'®. In
2009, the SITES v1, the sustainable rating and certification
system was released”. Compared with POE, this system extents
its focus onto the evaluation of multiple sustainable benefits,
particularly on environmental benefits (such as resource intensive
utilization, ecological restoration, stormwater management, and
climate regulation). Social and economic benefits are also taken
into consideration to improve the overall evaluation of design
proposals, providing standards and guiding practice during the

entire process of landscape design.

2.1.3 LPS: Refinement of Research on Landscape Performance
Evaluation

The global urbanization in the 21st century has seen a wide
transition from extensive urban sprawl to smart city growth
through spatial quality improvement. This trend echoes the
increasing demands for higher-quality landscape projects,
which requires landscape architects to improve design strategies
with scientific, reliable and effective evidences to enhance the
sustainability of design practice''”. In 2010, LAF launched LPS
and formally defined “landscape performance” as the “a measure
of the effectiveness with which landscape solutions fulfill their

intended purpose and contribute to sustainability”!"*', This helps
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build up a theoretical framework for sustainability evaluation
in terms of environmental, social and economic benefits, while
formulating the corresponding index on ecosystem services
and human well-beings. LPS has promoted the development
of landscape performance evaluation with both theoretical
and practice significance, and inspired current studies among

Chinese academia of Landscape Architecture®.

2.2 Comparative Analysis of the Three Research Systems

1) Evaluation attributes: Both POE and LPS are after-
completion evaluation tools which allow for multiple-time
evaluation; SITES is before-occupancy evaluation that can be
done from the completion of scheme to that of construction,
and its evaluation criteria, standard requirements, and
reliability are dynamically improved with the constant updates
of empirical case studies.

2) Evaluation mechanisms: By collecting users’ satisfaction
feedback, POE evaluates the rationality of design strategies
according to the theories of Social Behavior and Social
Psychology. As a feed-forward grade rating tool, SITES follows
the theories of sustainable development and ecosystem services
to establish unified evaluation standards to score each sections
in a project’s life-cycle (from site selection, design, construction,
to operation and management) by reviewing related design
proposals and construction and management schemes. LPS
is a feedback evaluation tool sharing the same theoretical
basis with SITES but focuses on evaluating a project’s overall
benefits by quantifying its environmental, social, and economic
performances after completion.

3) Evaluation contents: Focusing on user needs,

POE mainly evaluates a project’s social benefits and the
environmental ones associated with user needs, such as
thermal comfort, humidity, air quality. SITES emphasizes on
environmental benefits, complemented with social concerns,
and economic benefits are considered the least; LPS is devised
to evaluate a project’s environmental, social, and economic
benefits in a holistic way.

As mentioned above, this paper considers LPS an
integration of POE and SITES. First, LPS combines the
feedback evaluation logic of POE (for quantify real
performance) with the theoretical guidelines of SITES (as
evaluation objectives and contents). Second, LPS quantifies
the intangible social benefits by improving POE’s evaluation
methods with specific indicators and multi-sourced data'"”"*",
LPS and SITES can be complementary for their feedback and
feedforward logics respectively in the procedure of sustainable

design. Drawing from the relatively comprehensive, specific,
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and accurate outcomes by LPS, the evaluation indicators and
methods of SITES can get improved”! with less dependence on
experts’ and public participants’ empirical knowledge. In this
sense, the combination of LPS and SITES can work together to
strengthen the sustainability of landscape practices (Fig. 2).

2.3 Summary on the Evolution of Research on Landscape
Performance Evaluation

From POE to LPS, research on landscape performance
evaluation has gradually formed a theoretical system beyond
the forms of architectural performance evaluation to get in
line with the disciplinary characteristics and demands of
Landscape Architecture. Furthermore, the differences and
interrelationships between the three systems indicate a shift
of design ideology in Landscape Architecture — from design
for user needs (POE) and design for sustainability (SITES)
to demonstrate whether and what degree of a design’s
sustainability (LPS). Specifically, although POE has recognized
the necessity to evaluate the implementation effects of design
strategies, most of POE case studies put more attention on
user needs. SITES made a progress in pre-evaluating design
strategies on multiple sustainable benefits, but adopts a
rough rating system to evaluate the possible benefits with
uniform criteria; comparatively, LPS equips with theoretical
guidelines to assess the efficiency of design strategies, through
which sustainable benefits can be measured qualitatively and
quantitively.

Such shifts reveal the growing research interests of
landscape performance evaluation on the relevance between
design strategies and the implementation effects, corroborating
the research aim that is to provide more targeted and reliable
scientific evidences for enhancing design efficiency, and
eventually informing the practice of evidence-based sustainable

landscape design.

3 The Essence of Landscape Performance Evaluation:
Discovering the Causality between Design Strategies and
Benefit Results

Derived from architectural performance evaluation””,
landscape performance evaluation has drawn a broader
discussion among the landscape academia given its significance

hlZ3J~[25J

to empirical landscape researc , especially on

228 and aesthetics®” ™!, However, among existing

ecology
literature, the concept of “landscape performance evaluation”
is often confused with “landscape benefit evaluation” but the

differences are little studied. The paper holds a necessity to
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Landscape performance evaluation

eliminate the misunderstanding on the two concepts in relevant
research.

The differences between the two concepts are summarized as
follows: 1) Literally, “benefit” refers to all kinds of measurable
positive effects or characteristics what a built landscape entity
actually has, and “performance” specifically refers to the
expected effects that a built landscape entity performs through
certain design strategies, wherein “benefits” is the “results”;

2) As for evaluation objects, landscape benefit evaluation can
address all sorts of natural or constructed landscapes on the
earth, while landscape performance evaluation mainly focuses
on the built landscapes under human intervention; and 3) In
terms of study objectives, landscape benefit evaluation aims to
reveal what actual or potential benefits a landscape provides
to humans, in contrast with landscape performance evaluation
which examine the effectiveness of a certain design strategy to
fulfill an expected effect. All in all, landscape benefit evaluation
essentially explores what constructive effects the landscape
entity has produced, and landscape performance evaluation
focuses more on what extent of specific design strategies can
result in these effects, namely the built landscape’s “efficiency”
(Fig. 3).

In this sense, the connotation of landscape performance
evaluation sees a two-fold interpretation: 1) Benefit
measurement: to quantify the benefits of sustainable landscape
projects, which is a shared objective with landscape benefit
evaluation; 2) Efficiency feedback: to prove the effectiveness
of corresponding design strategies with the results of benefit

Landscape benefit evaluation

SRV }

o ATFRAEHEN

Landscapes mainly under human intervention

BAGRSE

Evaluation objects

A &
The correlation of the design strateg
o XHE

Efficiency

PN
| Essential connotation |

d benefit results
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All natural or constructed landscapes

3. SMEHITHES S
TERER

Z e : 3.
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Comparisons of
landscape performance
evaluation and
landscape benefit
evaluation
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measurement to enhance the scientism of design processes.

In other words, landscape performance evaluation correlates
benefit results with the corresponding design strategies, rather
than quantification or empirical / subjective description

on projects’ benefits. However, there is few of landscape
performance evaluation studies grasping the both, while most of
the rest are simply about landscape benefit evaluation. Neither
the benefit measurement nor the efficiency feedback should be
ignored in an authentic evidence-based design in Landscape

Architecture.

4 Research Interests of Landscape Performance Evaluation
for Evidence-Based Design

4.1 Feedback Analysis of Design Efficiency

By revealing the causality between design strategies and
benefit results, feedback analysis explores the laws and
principles of landscape performance to support dynamic and
constant iteration of design strategies. Landscape performance
evaluation is indispensable to the design processes of landscape
projects with feedback analysis of design efficiency, which can
substantially enhance the rationality of landscape design with
reliable evidences.

To respond to the problems faced by a given landscape
project, feedback analysis should: 1) measure whether the design
strategies have brought any expected environmental, social
or economic benefits or not; 2) identify the relations between
specific design elements and actual benefits; and 3) improve the
specific and accuracy of design strategies based on the analyses
to boost the sustainability of landscape projects.

Commonly, the first step of feedback analysis of design
efficiency is to identify the key design factors that impact the
landscape benefits; then, through before-and-after studies on
landscape performance of the sites or comparative studies
among different built projects, the efficiency of a certain design
strategy for specific benefits, or the efficiency variation among
different strategies, can be discovered””"**, This method has
been applied more widely in assessing ecological benefits
because they are easier to quantify. Since social and economic
benefits are often indirectly-effected and intangible, more efforts
are required to improve the development of evaluation criteria
on design factors. Besides, research should also consider the
uniqueness of authentic cases and enlarge the amount of case
studies to increase the reliability of research results and offer
guidelines for a broader design practice. Therefore, systematic

@

. . @ . . ..
analysis or meta-analysis® across case studies with similar

design objectives should be encouraged.
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4.2 Actionable Knowledge Production for Authentic Practice
Knowledge boosts the progress of human societies. In

Landscape Architecture, knowledge tested by scientific

application bridges academic research and design practice.

To evidence-based design, landscape performance evaluation

is expected to provide actionable knowledge to enhance

landscape performance of authentic projects — in other words,

the knowledge can be translated from research findings into

effective design strategies. Moreover, since the structure and

form of knowledge base would impact the spread, learning, and

1l research on landscape performance

application of knowledge
evaluation is encouraged to address actual demands and
problems of given cases by establishing an easy and practical
knowledge base. That is also vital to avoid that the knowledge
produced by research is difficult to be understood or effectively
used by practitioners””**,

Such knowledge production ought to deal with decision

P9I and requires dynamic data updates.

makers’ real concerns
To be specific, knowledge production needs 1) to assist decision
makers to evaluate and select design strategies and factors
according to specific objectives, benefit types and efficiency,
influencing mechanisms, etc.; and 2) to establish a dynamic
knowledge base collecting the ever-growing research outcomes
to meet practice demands and encourage knowledge sharing
among as stakeholders.

At present, LAF has made a significant contribution to the
knowledge production of research on landscape performance
evaluation by devising the Case Study Briefs to LPS®, a database
of demonstrative sustainable projects that introduces quantified
benefit data, sustainable features, challenges and solutions,
and lessons learned. All the online information keeps updated.
However, the knowledge produced from each case in this
database is relatively isolated and scattered, failing to guide
design practice by explicitly indicating the relation between
strategies and landscape benefits results. The creation of such a
database deserves an improvement in practical evidences.

5 Conclusion

Research on landscape performance evaluation can catalyze
the development of evidence-based design in Landscape
Architecture. This paper points out the fact that the existing
relevant literatures are inadequate in knowledge production to
support design practice, and reviews the research development,
connotations, and interests. It then probes into the causality
of design strategies and benefit results, which is the basic logic

of the research on landscape performance evaluation. The
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Meta-analysis is

a quantitative and
systematic review of

a focused topic in the
literature, and the term
was defined by Gene
Glass in 1976 as "the
statistical analysis of

a large collection of
analysis results from
individual studies for the
purpose of integrating
the findings” (Source:
Ref. [35]). Nowadays

it has been widely
applied in Education,
Psychology and other
Social Sciences and
Medicine.

(6 The LPS publishes

the case studies of
landscape performance
evaluation in a uniform
format and keeps
updating. Users can
learn them on the "Case
Study Briefs” channel of
LAF's official website.
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authors argue that related research should go beyond benefit
measurement to invest efforts into two research interests: the
feedback analysis of design efficiency based on measurement
results, and the production of actionable and practical

knowledge for evidence-based design. More in-depth research

should be encouraged centering on these two interests to

concrete the evidence foundation for sustainable design practice
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