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Abstract—It is claimed that a new style of urban planningl an [3].

policy intertwined with ICT is emerging and urbaamqming and ICT

policy are no longer considered as separate disegpl The

interactions between electronic spaces and urbatespare so
complex and uncertain that confront urban planasdspolicy makers
with great challenges. However, the assumption etheurelationship
between ICT and urban planning is mainly based ortiNAmerican

and European experiences. In the light of empir@atience from

Taipei City, this paper shows that this new typerfan planning and
policy intertwined with ICT has existed in Asiartycfor a decade as
well. Based on these results, this paper furthéewes how the Taipei
City government implements this new type of urb@m planning and
the validity and realism of its underlying assuraps. Finally, it also

explores the extent to which urban ICT planning Idopromote

positive synergies between physical and electrdei@lopments.
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. INTRODUCTION

INCE the third industrial revolution in the mid-1@s,
information and communication technology (ICT) hagn

Thus, a new style of urban planning and policyrimizmed
with ICT is emerging from which three main types dase
identified: integrated transport and telecommuiecet
strategies, city-level new media strategies, arfdrimation
districts. The integrated transport and telecomgations
strategies attempt “to shape and manage the nedijos
between physical
applications of new media.” The city-level new neeslirategies
utilize ICT, including physical infrastructure arelectronic
applications, to enhance community networking,
economic development, and public service deliverythe
citywide level. The information districts are pattiar urban
districts where “media infrastructure and servicsn be
designed and managed, geared to sustaining anitideleack”
[3].

However, the assumption about the relationship éetwCT
and urban planning is mainly based on North Ameriead
European experiences, so it is necessary to offgrireal

rapidly applied in many ways. These applicationsveha evidence from Asian cities to verify it at worldwidscale.

transformed the modes of industrial production|ydifie, and
the pattern of spatial behavior, and have redefimen
understanding of space, changing from the formecept of
“space of places” to the newer concept of “spa¢éews” [1].

Graham and Marvin also identified four key aspecishysical
and developmental synergies,” “substitution

“generation effects,” and “enhancement effeetdd explain

the complex and recursive interactions betweee<iind ICT
[2]. Consequently, the conceptual shift and rewersi
interactions have confronted urban planners anidyolakers
with great challenges.

Since the mid-1990’s, under the growing pressurglabal
urban competition and the constant evolution of dCany
developed countries have started to integrate t@ifegies into
urban developments—such as the “TeleVillage” inW% the
Electronic Villiage Halls in the UK, and the “Telges”
network in the EU—in order to enhance urban corigetiess,
solve existing urban issues, and offer better pubdirvices.

Therefore, Graham and Marvin argued “new infornmatio

technologies actually resonate with, and are baymavithin,
the active construction of urban places, rathan thaking them
somehow redundant” and claimed that urban planantyICT
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Especially in Asia, some developed countries hateddished a
comprehensive framework of ICT applications atovai level,
such as iN2015 Singapore, u-JAPEN,
U-Taiwan. They have further applied ICT to diveaseas, from
commercial affairs to citizens’ daily lives, and ilding

eff@cts experimental districts or cities where ICT would bidized

ubiquitously.

Among those advanced countries in terms of
development in Asia, Taiwan ranks among the top fhsian
countries in the Networked Readiness
according to the Global Information Technology Repdot
only is Taipei City the capital city of Taiwan, ksihce 1999 the
Taipei City Government (TCG) has been a pioneguuitting
together urban and ICT policies, initiating the g&iCyberCity
plan. The idea behind it was to complement theiticachl
geographical approach to urban policy and to goviaipei
City also with reference to innovative ideas aboyierspace.
Its effort has been supported by several internatimstitutes,
including the Wireless Internet Institute (W2i)etintelligent
Community Forum (ICF), and the JiwfreBuilding on the

The Global Information Technology Report publistgdiorld Economic
Forum to examine national ICT strengths and wealeesind to evaluate
progress.

%In 2006, Taipei City both won the e-Government Apations of Wireless
Communities Best Practices Awards from W2i and thest Intelligent
Community from the ICF. The Wi-Fi hotspot authoridiwire, also announced
Taipei City is the largest municipal Wi-Fi netwarkthe world.
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groundwork of the Taipei CyberCity plan, the TCQmsving and “Tailored u-Life Services” [5].
towards a new urban ICT plan, the Ul-Taipei PlahisThew However, Castells also addressed that “the globah@my
plan focuses on establishing an intelligent cityolthcan offer emerging from informational-based production anehgetition
comprehensive and ubiquitous public services tHiol@T is characterized by its interdependence, its asymmés
applications, so it is a good time to review thécomes of the regionalization, the increasing diversification hiit each
first urban ICT plan. region,” so it is clear that this competition dows have to be
In the light of empirical evidence from Taipei Cithis paper limited at national level due to open and networked
demonstrates whether this new type of urban planaind characteristics of “network society” [1]. For deeadthe idea of
policy intertwined with ICT claimed by Graham andaiMin  competitiveness has been applied to national, nagicand
actually exists in the Asian city as well. Thenséd on these urban development frameworks, a trend that willticmre.
two arguments—the recursive interactions betwe#ascand Under the pressure of global urban competitiveessthe
ICT, and the emerging integration of urban planramgl ICT trend of informational city development, in 199% tiCG
technologies—this paper reviews how urban planrerd decided to initiate the Taipei CyberCity plan whistainly
policy makers in Taipei City implement this newéypf urban focused on improving government service througbgrdating
ICT planning and the validity and realism of itsdenlying ICT strategies into urban governance and constgckCT
assumptions. Further, it also explores the extemtiich urban infrastructure to connect to the global networks.dbjectives
ICT planning could promote positive synergies befwve are 1) making Internet services equally accesdiblall; 2)
physical and electronic developments. making the Internet services a public utility; 3yilding
Hence, this paper is organized in three parts.firsiepart  ubiquitous networks; 4) and synchronizing with therld
demonstrates the integration of ICT strategies arnoan through the networks [5].
planning in Taipei City and tries to identify themerging styles On the other hand, under the concept of “milieu of
of urban ICT planning and to review the recursiviiiactions innovation” [1], the TCG started to build the Neihachnology
between ICT and city based on the arguments ofdbnadind Park and the Nangang Software Park in the endeofl890s
Marvin. According to the result of the first patie second part with the support of central government. Followinge t
discusses some emerging issues that might needeto donstruction of metro system, the idea of integialiCT and
considered by the TCG when it moves toward the nexan transportation into urban planning has developed,thus the
ICT plan. The final part suggests possible waygpromote Taipei technology corridor plan has been held.
synergies between physical and electronic develognehile According to the classification of urban ICT plamgifrom
integrating ICT into urban planning practices amdtegies. Graham and Marvin, three planning styles from ibeto local
Some potential directions of further study are gisuposed in scale are identified in Taipei City: telecommunicas
the end. transport strategies, city-level new media straggiand
information districts [3]. Obviously, since the enfl1990s a
II. THE EMERGING STYLES OFURBAN ICT PLANNING new style of urban planning and policy intertwinveth ICT has
Castells noticed “the structure of the global ecopas Peen emerging in Taipei City, as Graham and Matiamed
produced by the dynamics of competition betweemersc that “it is no longer to consider policies for esiand those for
agents and between the locales” and indicated titeanew (€lecommunications and new media entirely separafie).
industrial system is neither global nor local but hew  Nevertheless, the impacts of this new style of aiplanning
articulation of global and local dynamics” [1]. this global @nd policy on urban development remain uncertaase on
context, some developed countries, particularhigia, have the three planning styles, the recursive interastioetween ICT
proposed comprehensive frameworks for integrati® into  and city are reviewed below.
citizens’ daily lives in order to increase theirolghl A Integrated transport and telecommunications
competitiveness and enhance their positions in dglbal  strategies—AITS
economic network.

X . One of the main actions of Taipei CyberCity plantas
For example, in 2005 the Infocomm Development Atitiio

- - . establish an Advanced Intelligent Transportationst&y
of Slngap_ore proposed aFen-yea_\r master planjigreat Nation _(AITS). The AITS in Taipei City includes an E-pangi system
2015 (iN2015), enrich  lives, enhance econoMiG g an E-bus system. The E-parking system provieksime

_competlyveness and |ncr_ease the _g_rowth of th?cmf"“ parking information and the E-bus system offersrtad-time
industry” [4]. At the same time, the Ministry offoxmation and location and arriving time of those buses throug® E-bus

Clommunicatiorl of:j(orea established the HU'KOFﬁ_/:lﬁ?iC station, metro station, Internet or telephone [8gel and Fig.2).
Eannlng glr_ot:pdtq raw uparl:-KO_R_EA mfas:]erpa : abs By 2005, the TCG had set up a fixed location infation
een published in 2006. The vision of the mastenp system at 500 metro transit buses.

“transforming Korfea into an advanced country bylizew From 2005 to 2007, the passenger numbers of thgeirai
world’s first u-Society based on world’s best urftructure metro and the Taipei City bus have risen by resyelgt

‘i‘n five area._That is:” Frieﬂnf‘jly Governmefnt", “I|I_1tg|ent I__and"", 15.38% and 2.03%, and the growth rate of motoralehiin
Regeneration Economy”, *Secure & Safe Social Egminent”, each year has decreased from 1.72% to 0.7% [7% miarked
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increase in metro passenger numbers and decreasetar
vehicles amount imply that telecommunications tpans
strategies could really help local government tieroé better
public transportation services and encourage iz use
these services.

Despite the statistical outcomes, the effects of Alon
mobility and its impacts on spaces, places, enwmemnt,
economy, and their interactions in Taipei Citylstquire a
rigorous study. According to Rooij [8] there are iitertwined
effects of ICT on mobility need to be considerecwistudying
urban mobility, including substitution of physicatips,
complementation, generation, operational efficiehayg-term
spatial planning, and supplementation.

Fig.1 Information signboard in E-bus and metroistat
Source: www.itma.org.tw/docs/Itma_980111.ppt (20GP.

B 1ot s e

R e At

Fig.2 Taipei City ATIS Web
Source: http://its.taipei.gov.tw/ (2009.03)

B. City-level New Media Strategies—WiFly Taipei

The WiFly Taipei, wireless networks
development project, is one of the main strategig¢ke Taipei
CyberCity Plan. Because of the uncertainty, in lileginning
this project did not gain a lot of support inside fTCG until
they decided to invite the private sector to invest nine-year

build & operate (BO) franchise approach. Througtis th

public-private partnership approach, the TCG ditimeest any
money but provided public facilities such as t@ffignals,
streetlamps, metro stations, civil hospital, cilrary, and
other cultural facilities—while the private sectwas in charge
to set up the wireless access points (AP). The T@idered
this project as an urban competitiveness plan tatddsthat “it
was risky, but we would regret it if we never tri€d6].

In order to attract private sector investment, THeG
promised that 1) it would provide public resourcasd
coordinate local administrations to help the pevaector get
the best places to set up the applications; 2pitlvnot charge
for the usage of public facilities, including 1,808ffic signals,

infrastructure

90,000 streetlamps, metro stations, and civil ifiées; 3) the
government would not allow any other wireless depgient
project during this nine-year period; and 4) theveyjament
would offer the private sector the flexibility taljast the fee
ratio of the wireless network. The government astblished
the Wireless Broadband Connection Commission tduate
and set the fee’s upper limit [6].

In May 2004, the TCG selected Hewlett-Packard
Development Company, L.P. (HPDC) as technical citersu
for organizing the public tenders, helping to selde best
applicant to execute the project, and then supegishe
construction process. In August 2004, Q-Ware Caijam was
selected the best candidate to build and oper#entheless
infrastructure. Since the Q-Ware Corporation bedotw the
Uni-President Enterprises Corporation, which asm®7-1#
and Starbucks Coffee chain stores in Taiwan, theyldc
combine their chain stores to maximize the coveodgeareless
sensor network. This was a main reason for chootlileg
Q-Ware as the best proposal.

In the very beginning, the TCG wanted universalezage of
the wireless sensing field in Taipei City, but trsmon figured
out that would need more than 12,000 access pdmts
accomplish this. This was so extravagantly high tiray had to
adjust this goal. According to former project magvagf WiFly
Taipei in the TCG, Shih-Hsing Liarfgin order to serve the
largest population in the most economical way tfieglly
decided to deploy Wi-Fi access points based oretfaetors:

1) the distribution of registered population,
2) the distribution of traffic trips, and
3) the distribution of peak-hour population concation.

3 The 7-11 chain is the biggest retailer in Taiwan2006, there were 826
franchise stores in Taipei City, nearly one 7-ldrestfor every 300 fbuilt
area.

40n 11 March 2009, author interviewed Shih-Hsingng to clarify the
principle of Wi-Fi AP deployment.
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Nearly 80% of the registered population in Taipéy@as
located in an area of 10 km by 13 km (see FigA8) result, the
TCG chose 30 main streets to be the first areddptoying the
APs of Wi-Fi sensor networks, setting up two majonditions
for Q-Ware: 1) the wireless signal has to be rezxbivn all the
open space of the 30 main streets; 2) the coverageo be
extended to reach 90% of population in two years.

Following the suggestion of HPDC, the constructbdWi-Fi

sensor networks was divided into 3 stages (seeeTaland Fig.

4). In September 2006, the construction was corelylet
finished and had set up more than 4,000 APs in €l agity,
covering nearly 50% of municipal area and reacléifgo of
2.36 million population according to the conditiset by TCG
[6]. Nevertheless, considering the returns of itgestment,
Q-Ware provides higher density of Wi-Fi sensor reks in
only 7 main commercial areas (see Fig. 5).

TABLE |
THE CONSTRUCTIONTIMELINE OF WIFLY TAIPEI

Coverage Ratio of Amount

Stage Period Construction Area

Population of AP

30 Metro stations 20%

| 2004.09-2005.0£" theit (around 0.52 507
surrounding area million people)
(within 150m)
The rest of the 30 50%

Il 2005.02-2005 1M€o statons and - o nyg 30 2,020
downtown area million people)
(around 28.2 ki) peop
Other high density 90%

Il 2006.01-2006.07rea (around 134  (around 2.36 4,000
km?) million people)

Source: 100 Questions about Wireless Taipei, 26D7 [

Stage |

Stage Il Stage Il

Fig. 4 The AP deployment of Taipei City in diffetestage
Source: http://www.tca.org.tw/taipei_gov/2005/tageeless.htm (2009.03)

2517-9411
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Fig. 5 The distribution of wireless hot-spot in peii City
Source: http://www.wifly.com.tw/ (2009.03)

The tension between the local government interest a
private investment is obvious in the WiFly Taipeoject. In
order to attract private investment successfutlg, TCG had to
compromise its goal of universal coverage towardsn&in
streets as bottom line to deploy the Wi-Fi APshéligh the
private sector is more eager to provide accessdfitgble areas,
the wireless network coverage still reached 90%agfulation.
This project demonstrates that if the local govesntrensures
the benefit of most citizens from a spatial perspec and
concentrates on economic initiatives within its adfy, the
polarization of ICT development in urban spaces hmige
mitigated and a better synergy between physicaledectronic
developments might be achieved.

However, the TCG utilized valuable public facilgi@s an
economic initiative to attract private investmetili semains
something to discuss, because in those public plaeh as
libraries or other cultural facilities, citizens tave to pay for
the wireless access, a strategy might increagerivegtization of
urban public space.

C. Information Districts—Taipei Technology Corridor

There are three major technology parks in Taipgy:Ghe
Neihu Technology Park, the Nangang Software Pard,the
Beitou-Shilin Technology Park. The TCG is tryinditk those
three technology parks to establish a technologydmr along
Taipei Metro networks (see Fig. 6). This corriddéerpmainly
focuses on creating an attractive investment enwient for the
development of ICT industries by offering publicbsidies,
favorable land deals, infrastructural assistancedits, and a
high quality living environment. The TCG expectattthis plan
will promote a cluster effect and will be a catalys make
Taipei City become an important ICT hub at gloleatell. The
Beitou-Shilin Technology Park is still under plamgi
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broader and more complex urban ICT networks in aemo

sophisticated and integrative way, a tendency teatainly

increases the uncertainty of urban development.

Further, as Graham and Marvin stated that with moos

real estate interests, urban planner and policyensakave to be
Neihu Technology Park more cautious with the way they configure urban
telecommunications strategies in order to avoidpgerating
and reinforcing social and spatial polarizatiomiban area [3].
It is getting more and more important for urbannpkers and
policy makers to understand the recursive intevastbetween
ICT, transportation and urban planning. This un@eding
may help them to anticipate the impacts on city owly in
economic perspective but in cultural and sociakpectives.
Especially, the reconfiguration of urban spaces souiety in
Taipei City is gradually manifest.

Beitou-Shilin Technology Park
(in Planning)

O——0 Taipei Metro Line
! ©--==-0 Taipei Metro Line

g\ fuanen (under construction)
o wa

Fig. 6 Taipein‘i'echnology Corridor Networks

Source:
http://en.invest.taipei.gov.tw/IndustrialDeveloprhétml(2009.03)

The other two were built at the end of 1990s ane lteecome
focal points for the high tech companies in Taigeia. By the
end of 2006, the annual income of Neihu TechnoPgsk and

Zhongzheng

Nankang .S.oftware Park were respectively US$70I®biand mﬁ.ﬁ:@ﬁmm (m )
US$4.5 billior?. (-1.03%)

In terms of social and spatial perspectives, fré®®to 2008,
the population growth rate in Neihu district reati&9%, the Average Population

Growth Rate: -0.7%

highest growth rate in Taipei, while the averagewgh rate of
Taipei City was -0.7%. Simultaneously, the popolatiin
Wanhua district and Daton district, which are tidest urban Fig. 7 From 2000 to 2008 the population growth rat€aipei City
area and have the highest percentage of low-indwusehold Source: http://www.dbas.taipei.gov.tw/ (2009.03)

in Taipei City, declined respectively -8.46% and63 (see

Fig.7). From 2000 to 2008, the growth rate of laadue in
Nangan district and Neihu district raised respetyi27.54% ‘ ;
and 21.28%, the first and third ranking positionTaipei City

(see Fig. 8). These tendencies indicate the regunafiion of i

urban spaces and society in Taipei City. Yet theractions ol

il

between the social changes and the Technology Park
developments still need a further investigationclarify the
impacts on the society and urban spaces in Taiipgi C

The Taipei technology corridor plan shows us thatsgy of
integration of ICT and urban development embedded i
transportation networks, as Castells noticed “aiemilof
innovation is its capacity to generate synergyt ihéhe added
value resulting not from the cumulative effect bé telements
present in the milieu but from their interactiod].[Apparently, Avermge et Land velus
urban planners and policy makers in Taiwan alrebhdye
awareness of the synergy between ICT, transpontatid urban
planning and start to construct and connect uripaces with

Fig. 8 From 2000 to 2008 the current land use draate in Taipei
City
Source: http://www.land.taipei.gov.tw/ (2009.03)
® This data is according to the introduction of Brepartment of Economic

Development of Taipei City Government. Available:
http://en.invest.taipei.gov.tw/IndustrialDeveloprhétmi|
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Based on the result of last section, the trendhtefgrating
ICT and transportation into urban planning andgothaking is
obvious in Taipei City. However, the urban ICT pilawg is a
very new approach and only has emerged for a décddspei
City, so it is certainly a process of learning loyndy for the TCG.
Through observing its implementations, there ave fssues
need to be addressed and further considered ByQewhen it
moves towards the next urban ICT plan. The issnekide
deliberation on technological trends, avoidance
technological determinism, improvement in digitadides, role
of public space, and demand-oriented spatial design

TOWARD AN INTELLIGENT CITY

A. Deliberation on Technological Trends

2517-9411
No:6, 2009

development of ICTs industries in Taipei City. B reality is
that by the end of September 2008, the subscriioeWiFly
were 435,62% only around 16.61% of the population in Taipei
City, much lower than the expectations of the TCG

Those two examples clearly show us the danger of
technological determinism or utopianism-futurism ewh
initiating an urban ICT planning or strategy. THere, while
moving toward the next urban ICT plan, the TCG meagd to
“look more critically at the role of technology” iarder to
doftlevelop more nuanced and sophisticated conceptshef
potential roles of telecommunications” [3].

C. Improvement in Digital Divides

One of the main objects of the Taipei CyberCitynpis to

In February 2007, the WiFly was taken over by tke F pridge the digital divide in Taipei City. Since ZDthe TCG has

EasTone Telecommunications Co., Ltd (FET),

second-biggest mobile service provider in Taiwamwpugh
purchasing 51% stock of the Q-Ware which originakyonged
to the Uni-President Enterprises Corporation (URED)e
UPEC believes this transaction and partnershipdcbrihg in
new technology and knowledge of managing a wirdleistness.
On the other hand, the FET thinks this transactiom

partnership could fulfill their Fixed-mobile conggnce service,

th@ooperated with the Taipei Computer Associatiomfiiering

350 brand new computers each year to low-incomedtmid in
Taipei City. In 2006 the TCG drew up a budget friself,
central government, and private sectors’ donatidos
providing 750 brand new computers for elementahpstand
junior high school students who were low-incomedehold. It
seems that through providing computer to low-income
household and disadvantage school students, the R&G

a seamless connectivity between fixed and wirelessproved the percentage of household internetifizsilin some

telecommunications networks,
competitiveness.

In fact, this transaction and partnership not omiglies that
two of the global technological trends—mobile conmication
and digital convergence—also happen in Taiwanréotinds
the TCG to take global technological trends intocamt when
implementing urban ICT planning and strategiesh#é TCG
can understand the technological trends in thenpégy of
WiFly project, they may not select the Q-ware, &teyn
integration provider, but a telecommunication compavith
broadband backbone networks support as the bedidede to
build and operate the wireless infrastructure. Tlilos WiFly
project might not always struggle with the boossualbscribers.
In short, the WiFly project clearly demonstratesvhihose
technological trends directly influence the fed#ipiof an
urban ICT planning or strategy, so the ICT trendsehto be
considered in the very beginning.

B. Avoidance of Technological Determinism

As Graham and Marvin reminded that “new technolegien
somehow be rolled out as technical “quick fix” d@uos to
complex urban problems” [3], and thus leading toelesss
one-direction predictions, such as “technologiagtkedminism”
or “utopianism-futurism” [9].

Despite the warning, the TCG proposed that the & of
the Taipei CyberCity plan was “frequent the net &ied up the
roads [6]" without considering the possible “gertiena effects
[2]" of ICT on traffic. Moreover, in the WiFly Tagg project the
TCG believed that if they could provide universigidl access
through wireless technology, citizens would spoetarsly use
these services, which would trigger a wave of expentation
in the field of ICTs, and thus promote the innowatiand

and thus enhance thefisadvantage districts of Taipei City. For examie2003 and

2007 the percentages of household internet faslitf Datong
district and Wanhua district, which are the loweshking
position of Taipei City, have respectively increhstEom
49.79% and 56.21% to 71.94% and 72.29% when thergken
averages in Taipei City are 63.94% and 76.60% K&pe9).

Percentage of household with

Percentage of household with 5
Internet Tacilities in 2007

Internet facilities in 2003

shilin
62.95%

Zhongshan
67.02% Songshan
66.68%

Zhongshan
74.57% Songshan.
8B74%

Dajon
49.79%

Dafon
71.94%

Zhongzheng
WeRhua §719% ooy | iy
621 60.82% 98%

Zhongzheng
Waphua 73 g3geep s Xinyi

< m229% TI6T%h  T762%

Nangang

Nangang’
77.98% 6387%

Wenshan
57.78%

Wenshan
65.92%

Lower than average

General Average:63.94%

Lower than average

General Average:76.6%

Fig. 9 In 2003 and 2007 the percentage of househtddhet facilities
in Taipei City
Source: http://www.dbas.taipei.gov.tw/ (2009.03)

5 This data is according to a press released bpépartment of Information
Technology of Taipei City Government on 24 Octol2008. Available:
http://www.doit.taipei.gov.tw/cgi-bin/Message/MM_gisontrol?mode=vie
wnews&ts=4901c0f9:12c7

7 According to Taipei City Council Communiqué VoB(Z8), this project
planned to have 1,100,000 subscribers by the en@006. Available:
tcckm.tcc.gov.tw/tccgazFront/gazatte/readByGaz\slp®75&no=18&startP
age=3845&endPage=3912
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However, as Graham stated there are two core delohte
urban digital divides: “uneven access to the Ire€rrand
“software-sorted access to essential urban spackeseavices”
[10]. The first debate focuses on “the importanteroviding
universal access to the key ICT infrastructureteaiching the
skills one needs to use it and of ensuring thatablenology can
provide information and communication possibilitiesich are
useful to all people” [11]. The second debate s#sshe use of
software sorting “structures urban access and sixeiun subtle
but powerful ways” [10]. In other words, there atdeast five
factors which directly influence the level of dajitdivides:
distribution of ICT infrastructures, characteristiof ICT
carriers, basic skill of using ICT, content of eteaic services,
and prioritization of software sorting. The lateree factors are
so invisible and immeasurable that urban planneds policy
makers are easy to ignore.

Therefore, except chasing universal access to
infrastructure and providing Internet facilities ftisadvantage
groups, the TCG need to consider interface andeodmtesign
of public electronic services. Furthermore, exiptianalysis
data of ICT are too general and lack the consideradf
demographic segmentation and spatial concept, s
development of geo-demographics information syg(emiS)
is important and urgent as well. The GDIS couldphatban
planners and policy makers to clarify and understéme
invisible impacts of ICT accessibility on digitaiviles from
spatial point of view, and thus more appropriaté {anning
and strategies could be created.

D. Role of Public Space

Castells noticed that in the network society “aefedtion of
the notion of public sphere moving from institutoto the
public space” is required, because public spacethis
“communicative device of our society” which can gagrban
interactions and reinforce the social cohesion aodial
exchange [12]. Graham and Marvin also stated ti@aeasing
face-to-face contact in informational networks upgorted by
“rich, dense and interdependent combinations otimgelaces
and public spaces” [3]. Thus, the role of publi@asp now is
getting more and more important.

However, the boundaries between public and prispéee is
getting blurred, because private-public spaces—sash
shopping malls, tourist areas, and new housingiesstaare
proliferating and eventually producing cut off spa around
cities. Graham and Marvin argued that electroniacepmay
have similar tendency towards privatization
“telecommunication corporations attempt to
electronic spaces for the purpose of electronisamption” [2].
This tendency could be seen in the WiFly Taipejgubas well.
After the FET took over the WiFly in 2007, the hgrage of
WiFly showed a commercially oriented interface dasiNot
only does the FET enlarge the advertisement sgadgealso

adds e-commerce space combining with other ICTiserv

companies which are under its corporation. Moreower FET
even removed the links of public services on thed@age of
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the WiFly [13].

Additionally, reflecting the definition of publicpace from
Lynch [14], there are another two questionable {soin the
WiFly Taipei project. First, while the TCG releaspdblic
resources to private investor for the deploymentVofi APs
without charges for nine years, citizens do havepdy for
wireless access, even in public places such aariés or other
cultural facilities. Second, 93% of wireless netkvarsers in
Taiwan use laptops to access the Web [15]. Henh#e the
TCG expected that Q-ware would have used theincétares to
maximize the WiFi coverage, citizens not only nezgay for
the wireless access but also to consume in then ctaies in
order to put their laptops on the table to accks3Neb in the
stores. This conflict also points out that publiospte
partnerships create concerns about whether thesespelong
to private sectors or the public [16].

Briefly, when the TCG constantly put efforts on amblCT

Iqdlanning and developments without realizing theeraind

importance of urban public places and being mongimas
about the privatization of physically and electoatly public
space, they may not only lose the opportunity tofoece the
social cohesion but increase social disparity.

[E. Demand-oriented Spatial Design

According to the definition of space from Castelpace is a
material product, in relationship to other
products—including people—who engage in (histolygal
determined social relationships that provide spattea form, a
function, and a social meaning.” Under the impact<CT, our
understanding of space has changed from the farorerept of
“space of places” to the newer concept of “spatéews” [1].
This redefinition implies that our perception ofasp now
contain physical and electronic form.

Thus, two correlated concepts of spatial desigrearerging.
First, the design of ICT public applications noviuedly is part
of public space design. Second, public space designhas to
consider physical space, electronic space, and iieirface.
Therefore, considering broad dimension of succégsiblic
spaces stated by Francis, successful ICT publitcapions are
supposed to be “ones that are responsive to thdsredfetheir
users; are democratic in their accessibility; arelraeaningful
for the larger community and society” [16]. Howevdmrough
reviewing the outcomes of the WiFly project, iblsvious that
the TCG somehow ignored the underlying design qonoé
public ICT applications: demand-oriented spatiaige.

On the one hand, in terms of the physical spacig@sthe

as WiFly project, the metro station in Taipei Citydse of the
“package major public spaces for deploying the Wi-Fi AP, the TCG

merely provides two stand tables at an inconspiswouner as
the wireless service zone in each station withousilering

users behavior and technical needs (see Fig. A@ddition to
the consideration of users’ needs, this outcomeesdds that

material
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technological determinism, improvement in digitalides, role
of public space, and demand-oriented spatial design
The characteristics of these issues are so ingisibtl subtle
that they are ignored within urban planning andgyadlebates.
This dangerous situation further makes these isglmg a
decisive part in determining the feasibility of proting
positive synergies between physical and electramican
developments. Therefore, it is urgent to put thissees on the
public agenda, making ICT urban planning and sfiatework
“in more egalitarian, democratic and transparenysivg10].
These two actions might further promote and enpastive
synergies between physical and electronic develofsne
Evolving ICT has subtle relationships with humarciab
economic and cultural life that cannot be assesspdrately
[17]. In fact, the indirect effects of the subtkdationships on
Fig. 10 The WiFly wireless service zone in Metratisin spaces might be stronger than direct influenc€dfdn spaces.
Hence, it is important that while more cities tyintegrate ICT
urban designers may need to understand that theigahy policy into urban planning, the impacts of the urbiCT
interface deSign of pub|IC ICT applications is bmug one of p|anning on urban Society, economy, CulturE, andcep
the main design elements, so cannot be separate frgertainly require constant evaluation and monitiinorder to
development or redevelopment of public spaces @nesign. revise and appropriately improve the planning. Aiddally, a
On the other hand, since the construction of thely\roject, critical concept of urban ICT planning might be dee
the TCG has proposed more than 60 public applieatioaddressing that “urban media “Master plans” wiligossible:
according to the suggestions of the technical dtarst but \what is needed are strategic frameworks” [3].
most of the applications failed to proceed bec#humghardly fit This new style of urban planning and policy inténed with
the local needs. This outcome may originate fromyth that |CT is at its early stage and is still an experitabprocess. The
due to the overwhelming potential of ICT, urbannplers and  recursive interactions between urban ICT planning arban
p0|icy makers eaSi|y believe that “the al’ticulaﬁobetween spaces have been shown to some degree in receato’esbut
urban spaces and new media technologies are open sifl need a further and rigorous investigatiotarify the direct
innovative, |Oca|, and planned interventions Whm bl‘ing and |nd|rect |mpacts on urban Soc|ety' Culture,nm, and
benefits” [3]. Yet many ICT applications are a teological spaces. Therefore, the situation might point oet ¢ore of
push” that run ahead of demand and do not fit & social future urban ICT research’ when urban p|anners Fm“nty
needs and demands of users. This is the “a clasdition makers are attempting to find better approachesemdager to

looking for a problem” [2]. learn from experiences in other cities.
In short, it is fundamental that an urban ICT plagrand its
spatial design, either physically or electronicaligve to base ACKNOWLEDGMENT

on a clear understanding and careful consideratibdifferent
users’ groups—whether classified by age, gendbér,go other
social conditions. As Graham and Marvin suggestbdse
applications and their spatial design "need to megih social,
geographical and institutional issues and poli@dseand move
onto how new technologies might meet these needkerra
than the other way round”[3].
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