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. ACKGROUND AND OBJECTIVES: tUrban greenery is widely acknowledged as a key
element for creating livable urban environments and enhancing the quality of life
ifor residents. Public green infrastructure provides city dwellers with the opportunity to
§engage with the natural environment and ecosystems, in line with the Biophilic Hypothesis
§popu|arized by Wilson. The Biophilic Hypothesis asserts that individuals possess a deep
biological need and desire to engage with nature in order to thrive as a species. It is reported
i that without engagement with nature, the general health and welfare of communities begins
i to decline. However, street greenery is an essential component of urban vegetation, providing
i residents with more frequent access to green spaces. While much of the research on urban
green spaces has focused on parks, fewer studies have explored the role of street greenery at
i a micro-level. This research aims to evaluate and understand the psychological, physiological,
%and social prosperity benefits that people derive from experiencing high-quality street
igreenery within an urban landscape. Understanding the needs of local communities is the
i first step in planning to effectively and equitably address these needs. This case study explores
i the experiences, expectations, and satisfaction levels of users regarding the characteristics
{and impacts of urban street greenery along Amir Kabir Blvd in Shiraz, between Imam
i Hassan intersection and Ostad Bahman Beigi overpass intersections. The study employs the
Importance-Performance Analysis (IPA) technique to assess these factors. The key research
§_questions are: How can high-quality urban street greenery improve the quality of the street
%environment? What are the expectations and satisfaction levels of users in the study area
iconcerning the characteristics and impacts of urban street greenery? What should be the
priority of management actions based on users’ feedback to address problems and enhance
the quality of the street environment, considering the role of street greenery?

ETHODS: This research was conducted using a mixed-methods approach with a case

study. First, bibliographic and documentary collections were used to identify the
relevant content. The Importance-Performance Analysis (IPA) technique was widely applied
Eto assess how well the attributes of urban street greenery (USG) met the expectations of
%consumers, clients, users, and visitors. In the measurement and data analysis section, this
tool was utilized to evaluate the importance of the attributes and impacts of high-quality USG
%ident—iﬁed from the literature, comparing them against their relative performance for users
i of Amir Kabir Blvd in Shiraz, between Imam Hassan intersection and Ostad Bahman Beigi
overpass intersections (n=180). Microsoft Excel 2019 and SPSS 27 were used for data analysis
and graphing. To design the survey questionnaire, relevant literature, guided by Parker and
Simpson and the PRISMA method of Moher et al., was reviewed. Studies conducted through
a review of literature and global indicators, such as the World Health Organization’s report
titled “Urban Green Spaces: A Brief for Action” and UN-Habitat’s “Global Public Space Toolkit,”
were considered. These studies emphasized that street green spaces are part of the street
and public space, and that streets serve as public spaces and drivers of urban prosperity.
Additionally, both domestic and international articles on public green space, street green
space, street-edge green space, and the Biophilic Hypothesis were reviewed.

INDINGS: The anonymous pen and paper self-report questionnaire used for the survey
had categorical demographic questions as well as the question and paired Likert scales
required for an IPA assessing 24 attributes of quality UGS spaces for the site users identified
from the literature. The IPA asked USG users “How important are the following features of
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?Amir Kabir Blvd. of Shiraz from the Imam Hassan to the Master Bahman Beigi non-coplanar
intersections to you and how satisfied are you with their management?” Participants could
i provide their importance ranking for each of the 24 attributes related to the quality USG
i space using a 5-point Likert scale that ranged from 1 = Not at All Important to 5 = Extremely
i Important. Participants provided their performance rankings using a modified 6-point Likert
i scale that started at 0 = Unable to Report and then spanned from 1 = Not at All Satisfied to
i 5 = Extremely Satisfied. The demographic profile of the study site users in the autumn 2022
i of Shiraz shows, the gender distribution of the surveyed site’s population is skewed towards
i men. The age of the survey participants is also skewed towards a younger population. Also,
i about 90% of the studied users are from Shiraz and about 60% live within 5 kilometers of the
i site, which shows that the user population is skewed towards locals.

i The anonymous pen-and-paper self-report questionnaire used for the survey included
i categorical demographic questions as well as questions with paired Likert scales required
i for the IPA, which assessed 24 attributes of quality urban green spaces (UGS) for site users,
! identified from the literature. The IPA asked UGS users, “How important are the following
i features of Amir Kabir Blvd. in Shiraz, between Imam Hassan intersection and Ostad Bahman
Beigi overpass intersections, to you, and how satisfied are you with their management?”
Participants ranked the importance of each of the 24 attributes related to the quality of
{UGS spaces using a 5-point Likert scale, where 1 = Not at All Important and 5 = Extremely
Important. For performance rankings, participants used a modified 6-point Likert scale,
starting at 0 = Unable to Report, and ranging from 1 = Not at All Satisfied to 5 = Extremely
§Satisﬁed. The demographic profile of the study participants in autumn 2022 shows that
§the gender distribution is skewed towards men. The age of the participants is also skewed
towards a younger population. Additionally, about 90% of the users surveyed are from Shiraz,
and approximately 60% live within 5 kilometers of the site, indicating that the user population
{is primarily local.

ONCLUSION: The results of this research emphasize the key role of urban street greenery
: in the livability of the street environment. The quantitative values for the IPA show
that the street green space in the study area is generally of low quality and does not meet
Ethe expectations of most users. According to the studies and findings from data analysis,
'gfrom the users’ view, the weakest performances with the highest importance are related
Eto equality, environmental/ecological, and social impacts. Therefore, the first priority of
Estudy and planning actions and projects should focus on creating a suitable environment
'§for the presence of different age and gender groups (elderly, adolescents, and women),
managing surface water and flood risk, eliminating street air pollution, improving the level
and amount of green space in the study area, and ensuring personal security on the sidewalk
(a subcategory of social impacts).

i HIGHLIGHTS:

i - The application of the Importance-Performance Analysis (IPA) technique to evaluate the
i characteristics of green spaces in the study area, which has rarely been used for assessing
i urban green infrastructure or public urban spaces.

i~ Emphasis on the key role of street greenery in enhancing the livability of public street
spaces, creating more habitable urban environments, improving residents’ quality of life, and
ultimately promoting individual and social well-being.
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Table 1. Attributes of PGI spaces (Parker & Simpson 2018)

Six Attributes of PGI spaces that making the greatest contribution to urban livability

1. Presence and persistence in urbanized landscape of PGI spaces that incorporate UN

2. Quality of PGI spaces

3. Easy and equitable access to PGI spaces both in a physical and social sense

4. Importance of PGI spaces in providing urban dwellers with the opportunity to experience and engage with healthy functioning indigenous ecosystems

5. The internal walkability

6. The need for tree canopy cover at PGI sites
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Green space

Availability and
accessibility
(Location, distance,
size, quantity, quality,
security...)

Green space

Use and function
= Active mobility
= Food production
= Gardening

= Physical activity and sports

= Relaxation and leisure

okze uno ¢ aliude Bgo (b o 9

Aesthetic
(Landscape, quality,
perception...)

Setting features

= Impact on land price
and rent levels

= Modification of living
environment and
residential quality

Amenities / equipment
(Infrastructure, services)..

Management
(Frequency, pesticides,
watering...)

Environmental regulation service
= Biodiversity support

= Carbon storage

= Pollution regulation

= Soil protection

= Temperature regulation

= Social exchange

Pathways to

Individual status

= Healthy lifestyle

= Immune system functiol
= Mental state

= Physical fitness

Physical environment
= Air quality

= Diverse natural
micro-organism
and antigens

Health status and well-

Mental health
= Cognitive functions
= Depression

Physical health

= Allergies

= Cardiovascular effects
= Injuries

= Mortality rates

L] ObeSIty

= Pregnancy outcomes
= Vector-borne diseases

» Stress

= Neighbourhood quality
= Cimate change adaption = Noise

= Temperature

= Traffic emissions

= Water quality

Social well-being

= Psychological well-bei

= Water regulation

Social environment

= Living expenses

= Safety issues

= Social cohesion,
interaction and
participation

Health inequity

= Socially determined
health differentials

= Spatially determined
health differentials

= Isolation
a Life satisfaction
= Quality of life

Fig. 1. A causal model of impacts of urban green spaces on health and well-being (WHO; Urban Green Spaces: A Brief
for Action, 2017)

(5950 digos

3 et Gl ol (35 o S 50 Sl e

o=lols 8 e a8 Cga po )L il 55 e
ashio ;0 9,0 mhw 5l 6, VEAY elis )l o 0
)l (s gls 5 o g o wdly o, ST (SlnsS
Shiraz City annual report, Shiraz Municipolity,)
Lo lshs 5l S S sl sy (2021- 2022: 4, 8,9
o oy S el Jo 5l aST Ed B 0 d i
Sk Jo 515085 Gy g0t 95 e (o
S dy Sl ol 1555 shal 5o (K (et Sl
Slaceud a0 (Lol 4m (b 00l2) )
Gblie 5 F bl Luins Jly b o) Lok
Ol (S et SIS ats Sl b ()l e
4SS 052g ol 5l 3t (g0 peS s it
D92 0jlg) plgie an e yage 4en l g lowu
tmle S ISt o (B 03l2) b o2
O 4l Lilsy (slaols and 9 555 Lo Ll
S el ey By bl s el sa s adlate ol o
Sbss 05 s ol ey LS o oLl

GRS B g s S (LS e LS
oy 5 oz Cdlw Ly (S0 bl as el
4 6 (o g (DONQ et al., 2018) s ls of 4l
Sl oS aie S Gl 4 Slos S )9 b
S Syt 5 (SN S (505 slalansme s
oiol38l o ;S5 o (Xia0, 2021) LS. S5
aLs (UN-Habitat, 2013) L3 s pdce;
l_:uf))_:bl_wj&j)_ucl_tl_arb)éu_w‘o..\_u
Samara & Tsits0-) Laaxis o 5 Loz )0 5l oS 5
oials gl G g o S ol e (N, 2011
Slml (Sge glyl Juitl 5l 6 S el L las g o
Gy (ol oM e (Ferrini et al., 2020) oS5
Gkl (b S oz g (b (alS
Shishegar,) a_as ials 5,25 5,55 5 gjlaslaulw
(2014; Zhang et al., 2014

ol e glad as il o lidsxs 5l Sy

eas i ol g (Liuetal., 2019) Sww cad b

5 p> o Lo g oyls cde alal, (Liu et al., 2015)
Sl —aie alal, (Troy et al., 2012) el


https://fa.wikipedia.org/wiki/%D8%B2%D8%A7%DA%AF%D8%B1%D8%B3
https://fa.wikipedia.org/wiki/%D8%B4%DB%8C%D8%B1%D8%A7%D8%B2
https://fa.wikipedia.org/w/index.php?title=%D9%BE%D9%84_%D8%B7%D8%A8%D9%82%D8%A7%D8%AA%DB%8C_%D8%A7%D8%B3%D8%AA%D8%A7%D8%AF_%D8%A8%D9%87%D9%85%D9%86_%D8%A8%DB%8C%DA%AF%DB%8C&action=edit&redlink=1
https://fa.wikipedia.org/w/index.php?title=%D9%BE%D9%84_%D8%B7%D8%A8%D9%82%D8%A7%D8%AA%DB%8C_%D8%A7%D8%B3%D8%AA%D8%A7%D8%AF_%D8%A8%D9%87%D9%85%D9%86_%D8%A8%DB%8C%DA%AF%DB%8C&action=edit&redlink=1
https://fa.wikipedia.org/w/index.php?title=%D9%BE%D9%84_%D8%B7%D8%A8%D9%82%D8%A7%D8%AA%DB%8C_%D8%A7%D8%B3%D8%AA%D8%A7%D8%AF_%D8%A8%D9%87%D9%85%D9%86_%D8%A8%DB%8C%DA%AF%DB%8C&action=edit&redlink=1
https://fa.wikipedia.org/w/index.php?title=%D9%BE%D9%84_%D8%B7%D8%A8%D9%82%D8%A7%D8%AA%DB%8C_%D8%A7%D8%B3%D8%AA%D8%A7%D8%AF_%D8%A8%D9%87%D9%85%D9%86_%D8%A8%DB%8C%DA%AF%DB%8C&action=edit&redlink=1
https://fa.wikipedia.org/wiki/%D8%AC%D8%A7%D8%AF%D9%87_%DB%B8%DB%B6_(%D8%A7%DB%8C%D8%B1%D8%A7%D9%86)
https://fa.wikipedia.org/wiki/%D8%AC%D8%A7%D8%AF%D9%87_%DB%B8%DB%B6_(%D8%A7%DB%8C%D8%B1%D8%A7%D9%86)
https://fa.wikipedia.org/wiki/%D9%85%D9%86%D8%A7%D8%B7%D9%82_%D8%B4%D9%87%D8%B1%D8%AF%D8%A7%D8%B1%DB%8C_%D8%B4%DB%8C%D8%B1%D8%A7%D8%B2
https://fa.wikipedia.org/wiki/%D9%85%D9%86%D8%A7%D8%B7%D9%82_%D8%B4%D9%87%D8%B1%D8%AF%D8%A7%D8%B1%DB%8C_%D8%B4%DB%8C%D8%B1%D8%A7%D8%B2
https://fa.wikipedia.org/wiki/%D9%85%D9%86%D8%A7%D8%B7%D9%82_%D8%B4%D9%87%D8%B1%D8%AF%D8%A7%D8%B1%DB%8C_%D8%B4%DB%8C%D8%B1%D8%A7%D8%B2
https://fa.wikipedia.org/wiki/%D9%85%D9%86%D8%A7%D8%B7%D9%82_%D8%B4%D9%87%D8%B1%D8%AF%D8%A7%D8%B1%DB%8C_%D8%B4%DB%8C%D8%B1%D8%A7%D8%B2

S0 o 39 SULS LD L3

INYP Olxio /Y o 5lois - 10 0599 AP (luwy g b

e lagy gl Slalllas ;b g slaasLs
— sloalad» Q‘j—‘-" [ (WHO, 2017) ‘_s_al.e‘o
UN-Habi- clallas 3 «r:\qjl Sl o maitee 15 o
#Lzs! Global Public Space Toolkit ls—c L tat
bl s (L2 Sl e amg L ol oa s
DY () ol (oogoe sLaS 5 LS 5l (S5
lad (ogoe jw Ldd (sl L (o2 )15 5 (Al
el h g Gl el s (gl o LS G
Lo s s Syl ol oot alowl 5 S_ulgl
5 PGl oo s clu ) (Sloz oad asli s
2Ll jsmam S ages sLab plye 4 (LS
oSS Sl (09— el 5 aalllae 5550 0390 e
Sl loums 5 (b5l g (2 IPA Jlss o
S Ls (6ls i y (glstme 4 Si] 31 oyliral
5 30 Ul eyl SadlST L (glas > die iy (y50ms
350 SlolS 509 () 9 ool il (585l
Sy 9 imlejl )l i Lol gonalon 5 ool
ol 6l oolil 090 duliiow .85 (1,8 usb
0d— (ganaib S3l T g0 OYI5w gl i i
Sy il (orbaByo &y Sl il g Sl izeen
o s S, 5B Y as sl s IPA I
(asdllas 5)50 £9-590) (SLLs> 7w LA L by
sl o sl 1y Sl jl oo asslis
00 (gauadds S8l F 000 g dw dsliiiw
5 w30 8 G 955 | IPA Jls o S
o3 Iy =2l 00,85 S L 5l aclidin G|
slad pgas ;5 5 sla Sy 9 DSl g 3o

ool Jy ol o el s L S e

STREET VEGETATION
Fig. 2. The location of Amir Kabir Blvd. of Shiraz from the Imam Hassan to the Ostad Bahman Beigi non-coplanar
intersections, green spaces and land use map
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Table 2. Demographic profile for USG users Amir Kabir Blvd. of Shiraz from the Imam Hassan to the Ostad Bahman
Beigi non- coplanar intersections (n = 180) in the Shiraz autumn of 2022

" Gender Profile

Categories Responses Percentage£ 95% Confidence Interval
Female 2 233+33
Male By 7 F T W | 73.9+10.7
No Response 5 - 28+03
Age Profile
Categories Responses Percentage+ 95% Confidence Interval
18-24 19 106+£15
25-34 50 278+4.0
35-44 64 35.6£5.1
45-54 25 139+ 20
55-64 8 4.4+0.6
+ 65 2 1.1+0.1
No Response 12 6.7+0.9
Usual Place of Residence
Categories Responses Percentage+ 95% Confidence Interval
Shiraz 162 90.0+13.1
Fars Province 2 11+01
Other Provinces 4.4+0.6
No Response 4.4+0.6
In 5 km of Amirkabir Bivd. 108 60.0 8.7
out 5 km of Amirkabir Blvd. 34 189+27
No Response 36 20028
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Table 3. The importance of attributes of quality USG space for users of Amir Kabir Blvd. of Shiraz from the Imam
Hassan to the Ostad Bahman Beigi non-coplanar intersections and the performance of those attributes with respect
to meeting user expectations (i.e., visitor satisfaction). Attribute numbers relate to the data labels used in the
Importance-Performance Analysis (IPA) plots (Fig. 3 & 4)

Imp. Atr.N. Attributes n Mean P. Mean |I. Gap Spearman Sig. Cohen's d
Sig.corr. Gap
1 Effective at reducing traffic and vehicle 164 2.00 3.83 -1.83 0.048 <.001 -1.259
noise
” 2 Effective at reducing street air pollution 161 2.24 4.36 -2.13 0.05 <.001 -1.417
% 3 Auvailability of shade from trees 155 2.33 3.87 -1.54 0.044 <.001 -1.028
Q.
£ 4 High quality green space 162 2.23 4.25 -2.03 0.177 * <.001 -1.301
E 5 Tree management 167 2.39 4.19 -1.80 0.608 * <.001 -1.283
g 6 Water management & reduce risk of 159 212 4.35 -2.22 0.022 <.001 -1.531
IS} flooding
(5]
= 7 Support contact to nature 159 241 4.06 -1.66 0.035 <.001 -0.998
S
é 8 Enhance biodiversity 161 224 3.92 -1.68 0.168 * <.001 -1.110
E 9 Diverse vegetation in line with the region 158 247 4.03 -1.56 0.001** <.001 -0.962
>
=
w 10 The amount & size of greenery 166 2.22 4.18 -1.96 0.033 <.001 -1.319
11 Reducing visual pollution (covering 164 2.15 4.15 -2.00 0.039 <.001 -1.260
environmental blemishes)
12 Support & encourage active transport by 160 2.25 4.14 -1.89 0.006** <.001 -0.677
P foot or bike
& 13 Increasing the time people spend on the 152 2.39 3.73 -1.34 0.425 * <.001 -0.987
Qo
£ street
= 14 more people using the urban green space 154 2.36 4.10 -1.74 0.028 <.001 -1.102
% 15 support healthy lifestyles and active 157 231 4.34 -2.03 0.067 * <.001 -1.292
£ recreation
- 16 A greater feeling of vitality and 153 2.27 4.45 -2.18 0.002** <.001 -1.356
happiness N A
. 17 Support or enhance social cohesion 157 2.22 3.98 -1.75 0.074* <.001 -1.145
g 18 Promote social interaction and exchange 156 2.28 3.94 -1.66 0.004%* <.001 -1.073
£ g F R B
- 19 Support gentrification processes leading 157 2.23 3.81 -1.58 0.890 * <0.001 -1.060
g to displacement of local residents
& 20 Provide personal security on sidewalk 162 2.29 4.37 -2.08 0.002** <.001 -1.392
21 providing a suitable environment for the 161 211 4.42 -2.31 <.001** <.001 -1.550
@ elderly i)
S 22 Providing a suitable environment for 162 2.12 4.39 -2.28 <.001** <.001 -1.467
g young people
2 23 providing a suitable environment for 164 201 432 231 0.002%* <.001 -1.408
= women ¥y W . -
w 24 Enable different functions for different 161 2.12 3.97 -1.85 <.001** <.001 -1.147

user groups

n = Sample Size = Number of analyzable responses. Mean Imp.=Mean value ofthe importance rankings for that attribute. Mean Per.=Mean value of the rankings of visitor
satisfaction with the performance of that attribute.Sig. Corr. = Outcome for thetest forstatistical significance ofthe Spearman correlation between importance and performance
rankings. Gap = Mean Performance- Mean Importance. Sig. Gap=Outcome for statistical test for significance ofthe Gap being> 0 (i.e., Performance# Importance ). Outcomes
of statistical test are reported as the p-value. * Correlation is larger than level of significance p>.05. **Correlation is significant at the .01level (p<.01).
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