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A Study of Landscape Performance:

Do Social, Economic and Environmental Benefits Always Complement Each Other?

R Abstract ...

AHARPVEMNBIFERNEBL: 1) NAES The purpose of this study is two-fold: 1) to introduce background of landscape
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performance and the Cast Study Investigation program of Landscape Architecture
Foundation; and 2) to explore whether landscape’s environmental, economic
and social benefits are conflicting or converging for sustainability. Landscape
performance, as defined by the Landscape Architecture Foundation, is “the

measure of efficiency with which landscape solutions fulfill their intended purpose
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based on the concept of sustainability to establish the research framework for
LAY investigating landscape performance by quantifying environmental, economic
EH and social benefits. The current common sustainable development concept often
discusses the benefits in the three environmental, economic and social aspects

whereas their interrelationship is hardly addressed. Considering the large body

NHAIESE T AKENENBANEIEMN T ™E of literature supporting the fact that human activities have significant influences
S, XB®RE, EXREELHENEN, H on the natural environment, it seems that certain benefits would impede other
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benefits, and therefore result in tradeoffs in landscape performance. Understanding

MR EEZ N HE . 7RIRE., £FNTEa8 the interrelationship between the environmental, economic and social benefits,
HEHEE X R ELITHPIRFHX =&/t allows designers to enhance the compatible relationships, mitigate the conflicting
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relationships and create high-performing landscapes in the future. In this study,

HE=M. KARF, BIzREMRITEES we used the 39 landscape performance case studies published by the Landscape
SE201FRZAARBEITRI P EENIN = Architecture Foundation in its 2011 Case Study Investigation (CSI) program to test
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four hypotheses.
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1 Introduction

The term “landscape performance” has caught attention
of landscape architecture research communities recently.
Landscape Architecture Foundation (LAF) began to
advocate the importance of knowing performance of
built landscapes in 2010. This effort starts from an
inquiry among high-profile design firms on performance
of their past built projects. The result is that very few
to none was confident in articulating what landscape
performance is and knowing how to measure it. One of
the common problems is that no firm collects data pre,
during and post project periods. LAF’s simple inquiry
leads to a concern that the landscape architecture
field and discipline is lack of rigorous scientific
training, which can be a serious disadvantage in multi-
disciplinary collaborations. Subsequently many efforts
have been devoted into the landscape performance
research such as Landscape Performance Series (LPS)
and Case Study Investigation Program (CSI) by LAF.

By which landscape performance is inspired,
building performance has been recognized for long.
Various methods have been developed to evaluate
building performance such as the problem-seeking
method, quantitative methods and simulation™.
Based on knowledge accumulated from ages of post-
occupancy research, building performance systemizes
users’ feedback at all delivery stages and provides the
feedback to architects, builders and others involved in
future building projects®?. Correspondingly, landscape
performance aims at accumulating valuable feedback
information and providing design guidance to future
landscape projects.

LAF defines landscape performance as “the measure
of efficiency with which landscape solutions fulfill
their intended purpose and contribute toward achieving
sustainability”. Particularly, the theoretical framework
of landscape performance is built upon the sustainability
triad: environment, economy and society. Under this
framework, participating landscape projects are required
to be examined in the three environmental, economic
and social aspects to document the benefits created in the
three aspects. The metrics and criteria used to measure
landscape performance usually depend on projects’

design goals, objectives and employed landscape
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solution. Although landscape performance is still in its
infancy, it catches increasing attention from researchers
and practitioners and has been growing rapidly in recent
years. It provides organized feedback of landscape
solutions, reduces uncertainties of design decisions and
contributes to success of sustainable development. As
Scott Campbell describes, sustainable development is
the balance of the three goals: environmental protection,
economic development, and social equity; in order to
achieve sustainable development in the center of the
sustainability triangle, we need to resolve the conflicts
among the three goals™ (Fig. 1).

Quite a few planning ideologies were developed
to achieve this balance, such as new urbanism, smart
growth, transit-oriented development (TOD), and
conservation subdivisions. In addition, numerous
design solutions were created for the same purpose,
such as reusing / recycling materials, using renewable
energy resources, using arid-tolerant and native species,
applying low impact development (LID) techniques, and
so on. These planning and design solutions have been
widely employed in the past two decades; however,
very limited data and evidence were collected to prove
that to what extent these solutions have improved the
environment, boosted economic development and
benefited public health and safety. This leaves a gap in
the field of landscape architecture, and makes it difficult
to demonstrate how landscape architects contribute to
sustainability.

Various efforts have been made to fill this gap, such
as LEED for Neighborhood Development (LEED-ND),
Sustainable Sites Initiative (SITES), and LAF’s LPS.

SRR RIER (KR T
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Framework of Sustainable
Development (Source:
Sustainable Site Initiative)
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LEED-ND and SITES are both rating systems, providing
guidelines and performance benchmarks for sustainable
land design. However, from an evaluation point of view,
the scoring process of these rating systems is mostly
based on prediction rather than actual measurement. For
instance, we believe reusing / recycling materials would
save construction cost and benefit the environment;
however, how much is saved in cost, and to what extent
the environment is improved remain unclear.

LAF creates LPS as “an online interactive set of
resources to show value and provide tools for designers,
agencies and advocates to evaluate performance and
make the case for sustainable landscape solutions”.
Different from LEED-ND and SITES, LPS is intended
to actually quantify landscape performance of built
projects through a series of call for “Case Study
Investigations (CSIs)”. By far, the CSI program is
in its fourth year; more than 29 research teams and
more than 52 leading landscape architecture firms
have participated in it. The CSI research is built upon
a collaboration of faculties, students and leading
practitioners. Under the collaboration, firms provide
projects’ baseline information, faculties, as team leaders,
develop performance benefit metrics and quantification
methods, and students, as research assistants, quantify
and document landscape performance benefits. By now,
more than 90 landscape cases have been analyzed and
documented. It needs to be noted that, nearly half of the
cases are under the review and publishing process, and
by the time when this study was conducted (January,
2013), only 39 cases were available online.

Landscape performance has two levels of meanings.
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Level 1 meaning — landscape performance benefits
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First, it measures whether or to what extent landscape
solutions meet designers’ intention, specifically, whether
the applied landscape solutions create benefits that were
envisioned. For example, do native species actually save
20% of potable water? Do LID techniques really sustain
100-year storm? This level of meaning is represented
in the three points of the triangle (Fig. 2-1). Second,
it examines whether these benefits contribute toward
sustainability. Paradoxical as it seems, we should not
assume the benefits created always contribute toward
sustainability. This level of meaning is represented in
the connectors between the three points, which are the
interrelationships between environmental, economic
and social benefits (Fig. 2-2). Theoretically, the
three environmental, economic and social aspects of
sustainability have interest clashes, determining that
there are unavoidable conflicts among them.

These conflicts are documented in various studies.
Bruce Wilcox and Dennis Murphy claim intensified
human activity is among the most serious reasons
for ecological value degradation and biodiversity
loss”. Thereafter, Christopher Dickman and Patrick
Doncaster indicate urban environment indirectly
affects small mammals’ populations®, and Theodore
Kozlowski reveals that soil compaction due to urban
development negatively influences woody plants’
growth®. In addition, William Rees argues that there is
an unavoidable conflict between economic development
and environmental protection from an ecological
economics perspectivel”. Rees also remarks migration
and population growth in an individual region can

exceed local biophysical limits, and thus accelerates
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Level 2 meaning — whether interrelationships between environmental, economic

and social benefits are converging and contribute toward sustainability
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natural resources depletion™. Lately Anthony McMichael
and Colin Bulter purport industrialization, increasing
population and rising consumerism have the risk of
jeopardizing population health and causing ecological
non-sustainability™.

These conflicts explain why we need to seek a
balance between environment protection, economic
development and social equity. The purpose of this
paper is to explore whether environmental, economic
and social benefits of built landscapes are conflicting
or converging for sustainability. The current common
sustainable development concept has broadly explored
the benefits in the three environmental, economic and
social aspects, whereas their interrelationship is hardly

addressed.

2 Methods

In order to explore whether environmental, economic
and social benefits of landscapes are conflicting or
converging for sustainability, we conducted a literature
review and made assumptions based case study (Fig. 3).
The sample we used in this study is the 39 landscape
performance cases published by the LAF in its 2011
CSI program. In addition to documenting performance
benefits, each case study records basic information
of the project, such as project size, location, type,
budget, completion date, sustainable features, challenge
and solution during design and construction, cost
comparison, and lessons learned. From the literature
review, we identified potential conflicts existing among
environmental, economic and social benefits. Then we
classified the benefits of each landscape performance
case study into three aspects: environmental, economic
and social, to analyze their converging and conflicting
relationships. Later, we reclassified the 39 cases by
project type, size, location (rural / urban), and land use
before construction to detect their probable influence on
number of conflicting and converging.

Additionally, we created a scale to illustrate
landscape performance benefit composition to better
understand the interrelationship of the three categories.
In this scale, the total benefits number is 100%, and
the relative ratio of each of the three environmental,

economic and social categories is calculated using the

following equation:

number of each type of benefits
R= x100%
total number of benefits

Where R is the relative ratio of each type of benefits.

3 Results and Discussion
3.1 Potential Conflicts and Tradeoffs

The literature review suggests certain social benefits
(for example, increased educational and recreational /
social opportunities), and certain economic benefits (for
example, new jobs and local business development),
would possibly increase autotrips, compact soil, raise
fuel consumption, increase carbon emission, and
consequently aggravate diverse environmental issues.
Some issues include poor vegetation health, decreased
biodiversity, habitat fragmentation and loss, air and
water pollution, urban heat island, increased noise level,
and depleted local resources. These issues would, in
turn, harm life quality and reduce residents’ satisfaction.
Furthermore, property value increase would possibly

lead to gentriﬁcati0n®.

3.2 Landscape Performance Benefit Composition Scale

The results of classifying and analyzing landscape
performance benefits indicate not every project has
benefits equally distributed into the three environmental,
economic and social categories. Most case studies
documented more environmental benefits than social
and economic benefits. The benefit composition scale
is presented in Figure 4. It indicates most projects are
located toward the triangle’s left bottom corner, where
environmental benefits have a higher ratio, while
economic and social benefits have lower ratios. Yet,
there are still exceptions: Millennium Park (No. 16) has
60% economic benefits, and only 20% environmental
and social benefits each; Seattle Children’s Play
Garden (No. 24) has benefits evenly distributed to
33.3% environmental, 33.3% economic, and 33.3%
social benefits. Thomas Jefferson University Lubert
Plaza (No. 32) has 66.7% economic benefits, 33.3%
environmental benefits, and has no social benefits
documented.

Considering that benefit composition could be

influenced by project size, we reclassified the projects
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into five size groups: 1) smaller than one acre; 2)
between one acre and ten acres; 3) between ten acres
and 100 acres; 4) between 100 acres and 1,000 acres;
and 5) larger than 1,000 acres. Figure 5 shows our results.
It demonstrates projects in group 5 are all located on
lower end of the triangle’s economic side, indicating
a higher environmental benefits ratio, lower economic
ratio and no social benefits ratios. Projects in the other
four groups tend to spread out evenly, expressing no
distinct difference in the benefit composition. However,
the accuracy of the results is limited by the small case
numbers in group 1, 4 and 5.

Based on population density™®, 7 of the 39 landscape
performance case studies are located in rural areas
and 32 are located in urban areas. Figure 6 shows that
projects in urban areas seem to report more economic
and social benefits than projects in rural areas. However,
the accuracy of the results is limited by the small case
numbers in rural areas.

Certainly, number of benefits in each of the
environmental, economic and social categories,
associated with their relative ratios to all benefits could

not represent the full spectrum of sustainability. Factors

such as weight and significance of each benefit could
make a substantial difference. However, we feel they
could be used to roughly demonstrate each project’s
sustainability.

The results above suggest most projects have more
environmental benefits documented, especially for
projects of larger sizes and projects located in rural
areas. There are several reasons to explain the results.
First, collecting economic and social data within
limited time is challenging. Secondly, there are not
enough efficient metrics and guidelines to measure and
calculate economic and social benefits. And thirdly,
many sustainable strategies center on generating
environmental benefits and fail to give economic and
social benefits enough consideration. Lastly, several
environmental benefits impede economic and social
benefits. Without further study, we could not confidently
determine which the major reasons are. However, by
taking into account the nature of economic and social
benefits, we believe time frame and efficient metrics
could play a crucial role here. Thus we would like to
recommend that CSI focus more on developing efficient

metrics and guidelines for social and economic benefits

+ -
r %
=%
F?
-
&
P
-
«® s % e s & -

ENVIRONMENTAL 15

4. SNGHEAMMLLH]

5. ARIEUIE MRS KA

4. Landscape performance
benefit composition scale

5.  The benefit composition be
influenced by project size

siaded




Volume 2 / Issue 1/ February 2014

T
- "
L E ]
" "
“ -
Y Aa¥A Yy %
= L T
]
w &
»@’? s «® by " W
: .
" g s i
" - . ’ » -
™
e Ry B -
i - - - r b= - T m 12

ENVIRONMENTAL TFE

Rural (7 projects) KRR (74MNAE )

ERUEEIR N E A IR N LR e E
BI7-27~ o FERRBERLAR SRR A A [l oA
D IR RERS A W) T REAR TREE A 5 Ry )
RO 5 REVRBER AT BY T sl /b v B Kz 5 4 B

s PR R WU YUK, Bk, 2GR
KR, SERLEREA B TR S B

Fi—Jiihn, —SEPAE (LNt R Bl
WA AT b 2 ) B3 ) AT RESE A M5 |
LR B A B SR T HAE R T HARZ 3
SRR AR N, RBUAE AL AT . A RS2
B, AR XA SRR, LR AR STR
AETT T o

>+

3.3.3 3. MM TIRER, Hhadlas e i
gt Z 1] AR 5 R

S A 4 A 2 A di =2 8] A A LG AR P 7 -3
IR o AL R 2B RS W UIASG . il
BT ) AR 2 A0 2y it S a8 AR S 28 55 AL
gt SARTE AR, R A S TR e
o [FFE, BIBURA SIS 2
BB, BT AR AL, A Il S it
P E

SR, TR AL 2R AR A B G R IR —
HRMEE . MET-307R, YA (s
W ol S e ) IR BRI, T RE SRR AE 2k
fit (HEAms D A I ] | AR/ R LA
WRFEFAELL ), DRI RV 19 o R A R L 4
IR SLAERRAN 2 4o BUAL, B 7™ (AR 38 0 mT g
FEPR BRI TSN i, BATEG

"
N
L] ]
" "
. &
g \ %
&" e
.
. .

1]
= [ ] | ] L] (4] ("] £ - " 1o ;
EMVIRCNMENTAL RIS
Urban (32 projects)  iitthX (324ME ) 6

LA B3R A TR o

3.3.4 fRixd: bbb T H AR HUE  BE kA a
L RO AS ) T 4557

(1) BiHAER

P87 10 H A0 Fil 5 v 5 5 28 A9 F 40
MR T EE R . BATIRYELAFHRALAG T H R0
LT H AT R IS . I OSIURIREE . LB

.
[

Thicl/E [ &

-'tllll' X

|

TV N
R A
\ ‘ \%}o‘_\:\
\\ : “\:\&H‘

ARIET B ALE 5 KRR
R, @FMESHAMNE
HEXF,

The benefit composition be
influenced by project location
Interrelationship of
environmental, economic
and social benefits.

SWiRITZE Landscape Architecture Frontiers

documentation. Additional efforts should be made to
study the influence of various sustainable strategies
on economic and social benefits. Further, future CSI
program should include more projects located in rural
areas, and projects that are either less than 1 acre or

more than 100 acres.

3.3 Testing Hypotheses
3.3.1 Hypothesis 1: certain social benefits will
compromise various environmental benefits

The results of analyzing the relationship between
social and environmental benefits are shown in
Figure 7-1. The single arrow represents supportive
relationships, and the opposite arrows represent
conflicting relationships. The benefits’ details and
number of projects reporting the benefits are listed
in Table 1. Among environmental benefits, water,
part of carbon and energy, and part of other benefits
contribute to generating several social benefits, such
as flood protection, increasing walkability, increasing
users’ satisfaction, fostering play, increasing public’s
eco-awareness, and producing food. With regard to
conflicts and tradeoffs between environmental and
social benefits, we found some social benefits such as
providing increasing recreational / social opportunities
and providing increasing educational opportunities are
very likely to increase autotrips, raise carbon emission
and compact soil. As a result, plants and wildlife health
would be hurt and several generated environmental
benefits would be compromised. These benefits include
increasing plant communities’ ecological integrity,
increasing the site’s biodiversity, improving the site’s
ecological quality, and creating a variety of habitat types

for native fauna and endangered species.

3.3.2 Hypothesis 2: certain economic benefits will
negatively impact the natural environment and therefore
sacrifice a number of environmental benefits

The results of analyzing the relationship between
economic and environmental benefits are shown in
Figure 7-2. Among the environmental benefits, materials
reuse / recycle and waste reduction would help reduce
construction costs, UHI mitigation and energy saving

would help reduce electric bill and operation and
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Table 1 Landscape Performance Benefits Compiled from 2011 CSI Program

1 20MECSIit M RFNSMEBRHFELR

Environmental Benefits

WS

Number of projects
mEH%E

Habitat 4135

Habitat
Preservation /
Creation /
Restoration
R/
BIRE

Restore and enhance native habitat / historical habitat

TR TN R A B/ SR A B

Create a variety of habitat types for native fauna / for endangered
species and rare species

A BRI HEYH/RE YIRS FERER

Set aside habitat as wildlife preserve
EERFEIBRARPX

Restore connectivity of corridor

RS RIS R

Restore and protect waterfront
EFRIRK X

Restore piped stream to a more naturalized profile

I B RUE T RE BB A AR

Increase number of local fauna and biodiversity

SBINAEN R BB A S M

Vegetation

K

Increase the ecological integrity of plant communities (Plant
Stewardship Index)
A REENESTEN (EYEEIER)

Create meadow instead of lawn, improving ecological quality of the
area
CIERMAREFNED, REBXESRE

Increase biodiversity of the site / create a variety of habitat types for
native flora
NN X A B AR LAY OIE B R

Add new trees / high rate of tree establishment

TR/ AR

Preserve existing trees / extend lifespan of trees
RIPRERAR/ KA A F

Water 7KiE

Stormwater
Management
TRAEE

Reduce runoff, peak discharge, flash flooding, and bank erosion
BORER. HERE. WERRTTREEM

Infiltrate stormwater to recharge groundwater
ERKTS, HFETK

Remove culverts and restore streams to improve the site's water
conveyance capacity

RS, RE BRITR IR T X H K EE

Reduce impervious surface

RS E MR

Reduce water velocities to reduce stream’s shear stress / erosion force

B AR A 2R I PR/ B BY R 1 /1R 1k S

Water
Conservation
K

Use drought-tolerant / native species to reduce irrigation water
consumption
15 FAT /283 40 Fh I B R BEAE K B

Restore native habitat to reduce water consumption

RERAEE SR TR E

Use limited areas of irrigated landscape to reduce irrigation water
consumption

R 2 R S0 B0 X 3 I PR SR AE K B

Use water-conserving plumbing fixtures / low-flow irrigation system
EATHKE AR ERREERR S

Use rain water / reclaimed water / brackish water / recycled water for
irrigation, landscaping, and toilets
15 FENIZK/ R K A K AB IR K T8 . SFImI P A 7K

Water Quality
KR

Reduce TSS, pollutants and nutrients entering water body

RAHNKERBERRTY . SRY. BEFRMR

Clean up polluted river water using biological processes / treat waste
water in an onsite biomembrane reactor system

=AY BER S RTK/E RIS EME RN R G5 K

Flood
Protection
Pyt

Provide flood protection for xxx-year event (for example, 200 year
event), sustain flow rate, eliminate surface flooding

HxxxE—I8 ( LLIN2005E—iB ) MBUKIREBIHRIP . BFERE. JHR
TR

Decrease upstream and downstream flooding
R BT K

Eliminate flood-related restoration and clean-up demand

HIRL S KR IE R AL HR K

Decrease sub-watershed floodplain by increasing flood storage
capacity
BT ERE SR R IORMBZ TR

l
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l

Carbon, Energy %, BEE

Social Benefits #t &3

Replace roof with the vegetated roof R tional and Receive increasing visitors
FRUETHRER ! v RS R 7
oclal Value
Increase albedo by replacing the asphalt on the site with concrete 12 A M Provide parks and open space to residents
UHI permeable pavers 2 AR ! HEEFREAET AT 7
sy | RRTEKFERRRE ER SR Increase residents’ or employee’s satisfaction
Reduce regional air temperature | RABEEIRTHRE 4
R E SR Increase walkability s
Reduce surface temperature (roof) 5 EINE ST
R FREE (EMN) Public Health Proviqe ﬂooq protection
Reduce emission (hydrocarbon, carbon monoxide, carbon dioxide, and Safety RAEBTHHR S
. . nitrogen oxides) 2 N = Reduce noise level
A lit . . — NERMEE
éﬁ;%y RO (BFERENAD. CO. CO,. TmEHEY) g BATRE S 8
o Remove air pollutants (for example, small-particle) 5 Provide therapy to visitors 3
TERERISEY (LN ) HIHBRBETRS
Generate electricity via photovoltaic modules 1 Foster playing
IR ARE IR 1 1
Energy Reduce building energy use 1 Provide educational opportunities to increasing visitors 12
R RERARYL S A P 188 e S A AR (B B A A
BEIR K&ﬁLlﬁ%l ﬁb/ﬁﬁﬁﬁ _ . Educational Value ARG IR IR ERENS
Improve m|crocl|£nate (warmer in winter and cooler in summer) ’ apa Increase public awareness / understanding of sustainable
BEMSE (KEER) planning and design
Preserve trees by using decomposed-granite mulch instead of woodchip RIS TG TR T AR/ R
mulch 1 Food Production Generate fruits and vegetables
FKARLEREEEERARAER, MIRIPRAR AR H KRR !
Replace motorized landscape equipment with hand weeding and Economic Benefits &35
prescribed burns 1 Cost saving
Carbon FIA TR S0 AR AL O R IIR & Cost Saving S A 23
3 Reduce ({arbor? footprint / reduce carbon emission 5 REESZN 0 & M savings
AR | B OBHES BLTEAA ?
!Rjg/([j\uce: auto t/rips/i miﬁncr/e\ajs;fus and‘subwa}::ﬁership > Property Value Increase property value s
RO ZE AT/ éﬁﬂ AEREMMKATRL R B NE 1R E
(;arbon sequestration 1 Increase economic development and revenue s
SRR E 2 Economy DB RAE B
Material, Waste #1#4, JE#} Dze‘velf)pment Revenue generation through new jobs s
Reuse on site materials 7 BFRIR IR AT T 1R R ROE BL IR
Reuse and R ekl Other Value provided by ecosystem 3
R | Reuse materials from offsite (for example, old railroad ties) 1 Hith ERRGFENNE
gﬁ;; SR (BI0IR BT )
Bl Recycle local-sourced materials (for example, concrete) 1
BB SRR (BlanREEL )
Recycle construction waste / eliminate waste 5
BB SRR BR R . . o
Land £ maintenance (O & M) costs, and air quality improvement, stormwater
Increase soil sequestration potential 1 management, water conservation, flood protection, and water quality
N IEAREE
Treat contaminated soils 1 improvement would help raise property value.
AhIBRZISH IR
Regularly perform biological soil test and balance soil microorganisms On the other hand, several economic benefits (for example,
to maintain healthy levels of nitrogen in soil 1 . . . .
AT BT, 3T LA S A AT economic development, revenue increase, and new job creation) would
BRI . . . .
- — possibly increase local traffic, boost infrastructure construction, and
Improve soil alkalinity 1
EHEmEE i 1
B exacerbate human disturbance. Resultantly, numerous environmental
Other Efth
Increase open space benefits would be sacrificed through reducing open space, impacting
1A 25 !
Reduce noise level vegetation health, decreasing local and regional biodiversity, and
2 At 3
PR EEFR . A .
- C degrading wildlife habitat.
Yield fruits and vegetables 1
7K R
Install combined sewer overflow interceptor to eliminate sewer
Other discharge and reduce over flows 1 3.3.3 Hypothesis 3: the relationship between social benefits and
Hit REGRHBISHE, WA SKHBFER

Reduce long-term site maintenance cost by converting 6.6 acres of
pavement and lawn to native landscape

2. 7hm AT IR #2058 A+ S I IR AR 440 2% 7

Reclaimed former university parking lot to create a viable Sonoran
Desert landscape

BRENARZEEHERATATESSTBNRIEZESI

Reduce total area of building footprint
OB G R ER

economic benefits is more converging than conflicting

The results of analyzing the relationship between economic and
social benefits are shown in Figure 7-3. Social benefits and economic
benefits are often closely associated. For example, economic benefits
such as creating new jobs and saving construction and O & M costs

normally would increase residents’ satisfaction and benefit public health
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and safety. Similarly, social benefits such as providing
increasing recreational / social opportunities often
increase revenue, create new jobs, and sometimes raise
property value as well.

However, the interrelationships of economic and
social benefits are not always converging. As shown in
Figure 7-3, economic benefits such as affect business
development, when growing to a certain extent, would
affect social benefits (for example, reduced open space,
degraded water / air quality, and increased noise level),
and therefore decrease life quality, reduce residents’
satisfaction and harm public health and safety. In
addition, property value increase would possibly cause
gentrification and impair social equity. For this reason,

we could not confidently approve our hypothesis 3.

3.3.4 Hypothesis 4: the aforementioned conflicts vary
by project type / size, location and original land uses

(1) Project type

Figure 8 shows our result of analyzing the influence
of project type on the average numbers of converging
and conflicting relationships. The reclassifying is based
on project types provided by the LAF. The blue columns
represent the average number of conflicting relationships
among the three environmental, economic and social
benefit categories, and the red columns represent the
average number of converging relationships among
them. The result shows that garden / arboretum, natural
preserve, and stream restoration projects have the
highest average number of conflicting relationships.
Some other project types such as community, golf
course, healthcare facility, and industrial park have no
conflicting relationships at all. Nevertheless, we cannot
conclude that the project types that have no conflicting
relationship reported are less likely to create conflicts
because several project types including community,
golf course, multifamily residence, and sports facility
have no economic or no social benefits documented,
partially reducing the possibility of conflict. Further,
the reason why economic and social benefits are not
documented is possibly because some already generated
benefits impede their generation, indicating a conflicting
relationship.

(2) Location

The results of analyzing influence of location on
the average numbers of converging and conflicting
relationships are shown in Figure 9. It suggests the
number of conflicting relationships in urban projects
is higher than in rural projects, and the number of
converging relationships in urban projects is also higher
than in rural projects. Compared to rural areas, human
activities in urban areas are more intensive, which are
more likely to create conflicting relationships. As for the
higher number of converging relationships, it is possibly
because, in urban areas, many project sites were already
disturbed by human activities, so the redevelopment
tends to improve the natural environment, boost
economic development and benefit human as well.

(3) Size

As for the sizes, we find the number of conflicting
relationships is minimal in projects smaller than 2
acres and projects larger than 1,100 acres (Fig. 10).
One possible explanation to this is the smaller projects
are often urban refill projects where the sites were
already badly disturbed by human activities, so human
interaction after construction is not considered a major
disturbance. In terms of the large projects, the areas
probably dilute human activities’ influence.

We reclassified the 39 projects into five size groups
as mentioned before. Figure 11 shows the influence of
size on the average number of conflicting relationships.
It suggests projects ranging from 10 to 100 acres
have the highest number of conflicts. One possible
reason is people’s activities in this size range are more
concentrated and intensive.

(4) Land uses before construction

The results of analyzing the impact of Land
Uses Before Construction on the average number of
conflicting and converging relationships are shown
in Figure 12. The figure suggests that the projects
constructed on transportation and retrofit lands have
the most number of converging relationships, and
the projects constructed on greenfields and parks
have the least number of conflicting relationships.
This information is beyond our expectations, because
generally, projects constructed on brownfield and
greyﬁeld@ tend to have more converging relationships

and less conflicting relationships. It is possible that

10.

10.
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Relationship between project
types and the average
number of conflicting and
converging relationships
Relationship between
location and number of
conflicts and compatibility
relationships

Relationship between size
and number of conflicts and
compatibility relationships

siaded




Volume 2 / Issue 1 / February 2014

the benefits of projects constructed on brownfield and
greyfield have not been fully recorded.

It needs to be noted that, since the CSI program
is still new, the number of cases available for us to
conduct this study is not big, which limits the statistical
reliability of our results, especially for the test of
hypothesis 4. As more CSI cases being published, we
will add them to this study to further test the hypotheses.

4 Conclusions

In this study, we analyzed 39 published CSI case
studies for project composition, benefit classification
and interrelationships between the benefits. The results
suggest that, because of the nature of human activities,
there are unavoidable conflicts among environmental,
economic and social benefits. Particularly, the
relationships between economic and social benefits are
not always converging. We recommend that future CSI
programs make more efforts to document economic and
social benefits by providing more time and guidelines
and efficient tools. In addition, the composition of
project types is not balanced. Some project types have
only 1 or 2 projects studied, which limits the study’s
generalizability. Some examples include community,
golf course, healthcare facilities, industrial park,
multifamily, transportation, waterfront redevelopment,
and retail projects. Future CSI program should give
more attention to these project types. Meanwhile, more
notices need to be paid to projects that are either smaller
than 1 acre or larger than 100 acres, since currently most
project sizes range between 1 ~ 100 acres. Our findings
about land use before construction indicated that,
generally, projects built on brownfield and greyfield
tend to generate more compatible relationships and
less conflicting relationships. We believe it could be
because that the documentation of projects constructed
on brownfield and greyfield is not complete, and the
number of the projects is insufficient. In the future more
study could be focused on these projects.

Built upon the framework of sustainability,
landscape performance attempts to capture landscape
benefits in the three environmental, economic and
social categories. These three categories interact and

sometimes conflict with each other. Without thoroughly
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understanding these interrelationships, designers would
not be able to mitigate the conflicts and enhance the
inter-dependencies, and sustainability will just be a
vague goal. We expect an important contribution of the
study is drawing people’s attention to the relationships
among the three categories of benefits, so that future
policies and landscape developments will enhance
compatible benefits, reduce conflicts and contribute

toward sustainability.

NOTES

(O Gentrification is a shift in an urban community toward wealthier residents and
/ or businesses and increasing property values, sometimes to the detriment of
the poorer residents of the community.

@  Greyfield is a term used to describe economically obsolescent, failing,
moribund and / or underused real estate assets or land.
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