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The effects of urban spaces smartification on citizens’ perception of forming behaviore settings
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ARTICLE INFO Extended ABSTRACT
Article History: . ACKGROUND AND OBJECTIVES: Many different scholars have stated the importance
Received 2019/06/21 of behavior settings in urban design and planning, such as Jacobs, Lynch, Zuker, etc. As
Reviesed 2020/01/17 i one of the most important components of city construction, behavior settings can greatly
Accepted 2020/07/22 i affect cities’ residential and biological quality. Nevertheless, it is worth noting that social
Available Online  2021/05/31 i relations convert a place or environment to a behavior setting. Moreover, other smart cities
gshall be seen as a system in which there are many newfound opportunities for proposing
Keywords: digital systems, smart reactions, and optimization in different levels of integration. A smart
Smartification icity uses information and communication technology for city vitality and sustainability,
Behavior Setting i but how is this goal manifested in urban design and behavior settings? Promoting social
Urban Space {interactions in behavior settings in urban space is one of the discussed subjects in the
Hafthoz square of Tehran %ﬁeld of urban design, which has been more emphasized recently. Regarding the advent

i of smart cities, the question is whether city smartification can affect the promotion of

furban space quality in various fields or not. Therefore, generalizing the question, the

gstudy objective seeks to investigate the relationship of urban space smartification with

i constructive components of human behavior. Behavior settings are considered places out
e e oo i of individual boundaries or small groups almost everywhere and every time rather than
i being related to private and intimate space (Kashani Jo, 2010). Behavior settings in the past
had a pivotal role in the life of individuals, families, neighborhoods, and cities. Many public,
i collective, and group activities took place in behavior settings. Therefore, a part of social
i activities, spending leisure time, and exchanging information and experiences used to be
i conducted through face-to-face contacts (Soltanzadeh, 2006). These behavior settings
§under|ie the formation of memories. The internal activities define the behavior settings,
i and such activities and relationships among human beings cause mental images and urban
imemory (Fadaeinejad, 2006). Behavior settings belong to citizens. They are not limited
g ito the physical aspect, and in fact, it gets meaning by the presence of humans and their

activities. In other words, behavior settings are defined according to their time and place,
iand activities occur in regular order in their organized human and physical components

Number of References i (Scott, 2005). Additionally, the urban smartification process in the world includes creating
2 inew cities or making the existing ones smart. The first step in this process might be an

i agreement on a comprehensive definition and its general and detailed features from the

gsmart city (Fazli, Modiri, and Farhoodi, 2018, 24). There have been many attempts to

i investigate the relationship between technology and urban space during the past century

Number of Figures ito design a pleasant urban environment (Phi Il | ps, 2000). To summarize the theoretical
3 principles, it is said that effective behavior patterns on the formation of behavior settings

i can be affected by the components of urban spaces, which have been smartified. In this
i study, global experiences of smartification of urban spaces such as Dubai, Amsterdam,
iSingapore, and Toronto were investigated. Using smart equipment in the fountains,

Number of Tables i kiosks, benches, public transportation stations, sidewalk flooring, lighting fixtures of these
9 %samples, the performance of such components has been changed. Smartification can be
i categorized into four general categories of smart urban equipment, smart buildings, smart
[ ooovoeeeesee s u
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Extended ABSTRACT

?urban furniture, and smart facade. The main idea of this study is that as the result of
i smartifying these components in urban paces, users’ reactions and behavior patterns will
i change, and such changes will be effective in the formation of behavior settings. Each one
of these changed components (made smart) can be regarded as the manifestations of the
i smart environment in urban space. Each one can separately or simultaneously affect the
i components of behavior settings, obtained by summarizing theoretical principles, namely
i overt emotional behavior, problem-solving, major motion activity, the interaction among
people and changing the things, and finally create behavior settings.

ETHODS: This study uses a descriptive-analytical method, and it is considered an
: applied research. In terms of the data analysis method, this study is also considered
{a quantitative study. Questionnaires with face validity were used to collect data.
i Cronbach’s alpha was also used to obtain its reliability value. In the second step, referring
to the subject literature and the ideas of scholars, the authors tried to extract and fix the
%effective factors. The measurements range between “very much and continue as high,
i average, low, and without effect” in the questionnaire. The effect of each factor has been
! investigated.

INDINGS: The results of statistical tests indicate a correlation between the effective

factors of forming behavior setting and the smartification variables in urban space. The
statistical analysis of the collected data from the questionnaires showed that all the four
! investigated groups in urban space, including urban furniture, facade, buildings, and urban
i equipment, can positively and consistently affect behavior settings in the studied case
! after being smartified. The result of the Friedman test also indicated some points on the
effectiveness of each existing component in the studied urban spaces on the formation of
i behavior settings in the users’ mind.

ONCLUSION: Statistical analysis of the data collected through the questionnaire
: @showed that all four groups of elements in urban space (including urban furniture,
i facades, buildings, and urban equipment) could have a significant relationship with the
formation of behavioral settings under the influence of smartification. The results showed
i that smart furniture and facades have the most effects on the formation of behavior
: settings.

{ HIGHLIGHTS:

i - The results showed a significant and positive relationship between smartening of urban
design elements and components affecting the formation of behavior setting.

i- In Hafthoz square, smart furniture and smart facades had the most impact on the
i components of the formation of behavior setting among the elements of urban space
: design.
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Table 1. Jan Gehl theory on the qualitative needs of behavior settings (Gehl, 2002)

No Protection

Comfort

Pleasure

1 1. Traffic protection and
accidents-Motor vehicle -Fear
of traffic - other accidents

4-walking amenities -
suitable space for easy
walking - Non-boring
streets design - attractive
facades - Suitable levels -
No physical barriers - Good
access to important places

7. Amenities for seeing-
observing distant distances-
Landscapes without visual
disturbance Pleasant
landscapes (during dark
weather)

10. The scale of the
dimensions of buildings
and spaces in proportions -
important human
dimensions related to
human senses, movements,
size and function

2 2. Protection against crime and
violence. Safety of those who
live or use in these spaces.
Street life of street vagabonds.
Overlap of functions in space
or location.

5. Facilities for stopping and
parking - stopping areas
with edges that are suitable
for stopping - Defined
points for stopping - Fixing
stopping places

8-Opportunities for
dialogue - Low level of

sound disturbance -
Arrangement of benches

(so that audio
communication is
established between
peoples)

11. Facilities for enjoying
sunny weather / warm
shade / cool breeze /
ventilation

3 3. Protection against severe
weather, wind - cold weather,
rain - cold snow - hot sun -

6. Facilities for sitting -
places for sitting -
maximum benefits: early

9. Facilities for play -
exploration - activity
preparing the environment

12. Aesthetic quality -
experiencing positive
feelings of good design
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Fig. 1. Intelligent environment in an urban space where sidewalk flooring converts mechanical energy of pedestrians
to electrical energy

Jolge (2 e ) debsn (S5 5 diebge po
ol 3l v 5 cal ()lamly s Jsle s it 5
B gl o0y 0 g dialigr lmlr i A

.(Abdoli, Esmaeilzadeh & Fanni, 2019)a_ s

Lo (WYAH) L e g of ) —ebU 5l a9y j0
by sl arl s Lo oo slad syl lge
Ol € el o 59,5 saalllas (g5lwaiadn
it Jol ot (aldd i 4 S o mo
ol cmge L g Slis slalad sloml L)  SKiwion
9w lalad sloul an les o ol JoYo 5las
Gla e dalol 4o g 05 o, Ll M e 35 10 40 5L
Y g LaS 0g 5 slalas olsul ks 0o, 08 ax_wgs
Ayl 8 Lalad o v iws o LB o,

wlolad a5 GLi)l )0 g 60, Sug) «elas
Loyl aul —lopd 5 20 5l o (c—ogas
3 kol die_bga sla g glid a5 0 S o ls
Soign sldd assS 90 (st slalad Ly oS
2 A4S aed oo S ] 00 S g duled olss
Coled o sl ]y 0e B dn a it Lo Sy So
Slslr Olae (63,9 490l (59, 2 adlllae slaaidly
slaad Ly s ol 51 (S0 plyie am agde 0
S el 0o 4 Bl3S gj] an (g low JLad
S de ool Ly a S cwlools il Limgh ol
L sl g peld an Ll locw i slad
Naji and)og—i Joows 0l oo o] calisee o)l
i 3l goure> S o (Ghahramani, 2018
lil 555 ol SlySin by o)l 5 (S
JUY | ST PSR g L S W RN CONRITY- SRV I W S P
Eo—oge oyl aS ol Sl glajls a8, o o
30 s S slalad oy ol 8 claix] slasls

=S

)3_Q‘Ja94 Lsuwojﬁ s ..\45_.» 00— pr.»—u.u.»d
slo Sl (Jlwms sloplls asll 6l 6 )b—w
o pshw o gilwaigy 5 we—iga
Sl e ign 0 i SOyl 0g g Lol o o S LS
&olly oLl e baie 4y Slbli,l g sledlbl 5,58
U_“ LfL"U (Y ..\_.5‘50 o\bl.n.._m‘).@‘_m)o ‘;..b))_m 9
Opmiy Olaazd (o (g g >lb 0je> 0 Bus

.(Grant, 2007yl suis 04— 4_>9§_‘>

2oy 53 (V) Jow jo JLdjbo g (SSla
akies "Unalos ¢, b 5 b JS_" lgie c o
by g9 DLl )0 gilwaiadion 5, Sy, @S
=Sl g ol ol & oo u_]a alols 4
=8 g Jom jlosliul 5 (e (6725 cEmrox
i b5 pe h o gl Ly ogsl (ages
e dy ot (omgySTn oIS oudie 58 )
5 S8l Y o515 (oS ol sls e
Go9o yt Flw mj slaane asl og g 4y
J—olie oo wla =85 18 col ol il o, s
slasls pols j18 ol o L 6 03 s5lwaiaisn
slegille Lo s (0 5 59, 4 (5,9l g ol
il 99, eg—a =l 5 S

Lol go—ose Lo i e (3l sl gy o

A Silwsiadign ;U () p a5
Gyl V adhie Ja sl aewy b asl s o
A 4 S cl o1 5l (S mals aslasls 7,8
GIES HWIPR CONEITY-JP-J U PR ONP ¥ S| SO ) REONIIWTY.
RIS VR S CONSI 'Y S £ 31 SR VOV W
g SLpCadl 0 atamdon (559-teiSS catamdgn
50l 30 el dewg o (Biebigh (gaig i
Ol o dadgr 4 Ol Ben 5 (Hoe Ghod
3,90 0dal anwgi slalpia Cg )0 (gFlwl So
e ) 6 5b g)lmly 5 e dgr 45
o—iighr mlul> Jsle o gai _Sls ol o




5365 S0l 1B (5 8 S 53 (g 36 1531 35 1S (5 jluskiogn O 5 Vo¥V—T1 o /1 0 jlods - 1Y 0,59 . 1F e (il g sl

e =l A8 Bl s (6,8, 05,18 g (g 0
el ool ools s Y gl jo

Gyl g by,

Bl g 009 (o —(elod G (ol )

G2 ol e Sl (60,015 (Fdon g9
SLo@uios g, 0, yd odls bl by, BL
Sl 5 Laosls (5 slaoz (6l 0,5 oo 5,8 (oS
Goo—o el 3l anli i p ol colawl dabi iy
bl Ol 0)5] cs Ay sl g 005 155
39 Sl ool oolaiwl Fldg S LAl o o 5l ol
Slosk g g9mdge dadiny 4 axzlo Ly pgo ad> 0
e Jlye St g gl jo (a plate syl
Ao 0 @ aS delidony pbal o el 0l
i A g ea b gy L ol (LS a2
ol €, 31 P g K S Ko gl Lol ay
oo o, il Jwlse 5l S o, 30 e il
ovgy sleola Wl o s a3 S |8 g w0 o
) el WA sla ey (lasbiios ) siolen
(o plialel a5 ol 55 5o b ol
5 St sldd gl lo,mee o
4 (2955wl o920 El oa b e (Gl ke
o9e—5 9 QS amy Koy a0 DVlg
alhs ol o cwl 0og 5,09, amlas bl
Lo y® oz blod 5l Basomwl slow
25 PN s BL 51 g (0,0 AN 5 33) ) (g5lus
30 i LSl Jlas oYY A L ol as
3 0F sl 3 JLw YYD pw 09,5
aged x> )3 VY Jold a5 oo (LS5l
2 5 YA 9 Jlow FATE (09,5 y0 chigbioa

o9 R G ezl

S Gl S oo 6 (ol S gahpexr Lo
S L8, o518 S ISt 1 S5 )L, slasNl
oa—es S ii , olie , SU e aly o 09>
oslsul L_&:OT 30 Glwaiadgn 45 5,00 lalad
PR S R 3G PR IR JUC S - IO AW] I W
sk @Lajez_w S A slas Gilwdiodisn «5—’LQ’>
B ey 290 95555 5 9l plo el (g0
G350 ool Ly L adiges oyl o .o 38
I oslwaiadgn ol o wl o i o], olie
Sz 53 Oleses st b sl sl
Gt Sl g Sl gz ol i P L R L SR
RV GEPN UORPR VOV Y-S~ Y| UV = WVIPR VOV Y-
SCYUIL SY-N SRR S CONII P ¥ ) KV PR GO

15 aS cal ol G agl ol ool ooyl
(S sladd o olie il (ilwsiadign 4ot
S (838, 55 5 S eolis ol | el e
SLal8 (S ISl o Sl pesd b 5 0,5 wnlys
ol ol 1 S e g wnlys 1 See ()3,
Ols—edr algs oo e(oad (g5l waialion Ja Bl sl
i St slaad po s Bga e sLsogl
= Olejer jotay Ly aillaz jolay S0 g 05
Ga—ngez I J—ol> (,l8) o5, 8 slnailse
J—= sl (Sl L8, i o e
5 ol 8l s Joled codas S > b wali s
S8, 05,18 35 cmge g 039 ;g0 Lt s
Ol e 4 grhae sLassll g palie pond Ly g2

Intelligent Smart Effects in Urban Space

5 o p 5
Equipment Buildings Furniture Facades
Layer for collecting Free Wi-Fi Transferring the oxygen of Thermal fumiture in the winter Video mapping design on the
water beneath the the plants on the roof into the walls
green space layer & Smart information buildings Solar-powered charging ;
penetrable flooring kiosk fumiture Using phosphorescent
for supplying water Installing BMS in the materials
resources Solar devices for legiil::ﬁ e(iltlc:]:;i)) Lighting using solar panels Designing green wall to
S ) . monitoring air and - Rk absorb the carbon inside the
mart traffic lights noise pollution . . . e .
P Using thermal-energy-saving Using recreational bicycles to building and emit oxygen
. . - ; § enerate power for cellphones
Using energy Smart flooring to windows & P P Using power generating
rati ttr rert kineti rgy b i
generating mattresses convert kinetic energy | plants on the wall

in the parks into electricity —_} Solar sm(ike detector
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S & . v . e L .
Changing Objects Interpersonal interaction Physical Activity Problem-Solving Explicit Emotional Behavior
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Pleasure _ Protection
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Fig. 2. Conceptual model of research
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Table 2. Kolmogorov—Smirnoyv test results

Aspect of Smart
equipment’s with
the impact on
behavioral settings

Aspect of Smart
buildings with the
impact on behavioral
settings variables

Aspect of buildings
smart facades with
the impact on
behavioral settings

Aspect of smart
furniture with the
impact on behavioral
settings variables

variables variables
Kolmogorov—Smirnov test 0/817 1/020 1/150 0/742
Significance level 0/517 0/246 0/140 0/640

Table 3. Spearman correlation test between the formations of behavioral settings with Smart urban equipment’s

Smart Elements

Smartification Facilities

Behavioral settings
variables

Spearman's rank correlation coefficient

Statistical significance (p-values)

Obvious emotional behavior 0/380 0/003
Problem solving or problem solving 0/373 0/003
Physical activity 0/322 0/004
Interpersonal interaction 0/385 0/002
Change objects 0/412 0/000

Total correlation 0/379 0/002

Table 4. Spearman correlation test between the formation of a behavioral settings with Smart buildings

Smart Elements

Behavioral settings
variables

Spearman's rank correlation coefficient

Buildings

Statistical significance (p-values)

Obvious emotional behavior 0/315 0/001
Problem solving or problem solving 0/300 0/003
Physical activity 0/112 0/002
Interpersonal interaction 0/205 0/000
Change objects 0/212 0/000

Total correlation 0/252 0/002

Table 5. Spearman correlation test between the formation of a behavioral settings with urban furniture smartification

Smart Elements

Furniture

Behavioral settings

Spearman's rank correlation

Statistical significance (p-values)

variables coefficient
Obvious emotional behavior 0/180 0/005
Problem solving or problem solving 0/353 0/000
Physical activity 0/122 0/004
Interpersonal interaction 0/441 0/001
Change objects 0/351 0/004
Total correlation 0/285 0/003
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Table 6. Spearman correlation test between the formation of a behavioral settings with smartification urban facades

Smart Elements

Facades

Behavioral settings

Spearman's rank correlation

Statistical significance (p-values)

variables coefficient
Obvious emotional behavior 0/267 0/000
Problem solving or problem solving 0/267 0/001
Physical activity 0/526 0/002
Interpersonal interaction 0/423 0/002
Change objects 0/236 0/000
Total correlation 0/311 0/001

Table 7. Comments of Tehran Hafthoz square actors

Elements with Smart capability in

Comments of Tehran Hafthoz square audiences

urban space Average Statistical significance Test results
Facilities 3/430 0/260 Yes
Buildings 3/650 0/015 Yes
Furniture 4/750 0/000 Yes
Facades 4/690 0/000 Yes

Table 8. Prioritize variables based on the Friedman test for the research community

Variables Average Ranks Ranking
Sample Interpersonal Emotional Physical Problem Change
interaction behavior activity solving objects
1.Smart furniture with the 179 2/850 3/250 3/070 3/100 2/650 1
impact on behavioral
setting variables
2.Smart facades with the 179 2/830 2/750 2/570 2/730 2/550 2
impact on behavioral
setting variables
3.Smart buildings with the 179 2/410 2/550 2/860 2/970 2/210 3
impact on behavioral
setting variables
4.Smart facilities with the 179 1/920 1/450 1/500 1/200 1/250 4
impact on behavioral
setting variables
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Table 9. Friedman test for research testing

Variables Statistical population
Numbers 179
chi-square 37/550
degrees of 3
freedom
Statistical 0/0001
significance
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