IOro-BOCTOYHAS A3US: AKTYAJIbHbIE NPOBJIEMbI PA3BUTUS, 2023, Tom 4, N2 3 (60). C. 191-201.

Original article. Historical science
UDC 327(5)
DOI: 10.31696/2072-8271-2023-4-3-60-191-201

WHITHER ASEAN SMART CITIES NETWORK?
EVIDENCE FROM SINGAPORE AND ITS ENERGY POLICY

Evgeny A. KANAEV ', Dmitry O. FEDORENKO 2

2 HSE Universuty, Moscow, Russia,
'ekanaev@hse.ru, https://orcid.org/0000-0002-7988-4210
2dofedorenko@edu.hse.ru, https://orcid.org/0009-0000-8831-5821

Abstract: The article analyses the ASEAN Smart Cities Network (ASCN) as
part of ASEAN's integration agenda in the context of Singapore’s experi-
ence, with a focus on its energy policy. On tracing the origins and evolu-
tion of the ASCN, its drivers and limitations, the paper turns to analyzing
Singapore’s priorities and policy in developing smart city programes, stra-
tegic and tactical aspects of its energy dimension. The energy compo-
nent of Singapore's smart city development policy is a representative
example of effective management to follow by other ASEAN member
states. The paper concludes by several arguments. Although the ASCN is
ASEAN'’s laudable attempt to intensify regional integration, serious non-
ASCN and ASCN-specific obstacles hinder its progress. Singapore finds it
relatively easy to develop its smart city initiatives, as innovations and cut-
ting-edge solutions have been a backbone of its policy for a long time.
The development of the energy sector is an integral part of Singapore’s
economic growth and directly affects its social and economic moderni-
zation paradigm. Although selected aspects of this topic have been ex-
plored in academic literature, their synergy, substantiated by area re-
search (the energy sector), has not been in the scholarly focus to date.
More than that, lack of an instrumental component, exemplified by a
subject-oriented approach, makes any research just a paper exercise.
Responding to this methodological gap, a subject-related approach (the
energy sector) synergized with regional (the ASCN) and intra-country
(Singapore) trends accounts for the novelty, originality and relevance of
the study.
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AHHoTauus: B ctaTbe npoBeaeH aHanuns CeTm yMHbIX ropogoB (CYT) ACEAH
KaK OOQHOro M3 KOMIMOHEHTOB MHTErpauMoHHOM MOBECTKM Accouuaumm B
KOHTeKcTe onbiTa CHHranypa ¢ akUeHTOM Ha ero aHepreTUYecKyo CocTaB-
nawowyto. MNMpocnexxeHbl NCTokn mn aosntouna CYI ACEAH, ee gswkyLume
CUMbl U NPenaTcTBUAa Ha MyTU peanusaumu. OnpepenieHbl NPUOPUTETbI U
nonutuka CuHranypa B pasBUTUM MPOrpamMM «yMHOIo ropoga», cTpaTerm-
YecKMe U TaKTUYECKME acrneKTbl ee SHepreTUYeCcKoro UsMepeHus. dHepre-
TUYEeCKasa COCTaBNSAOLWAA CUHMANYPCKOM MOMUTUKU PasBUTUSA YMHbIX FrOpo-
[OB ABNAETCA MNoKasaTesibHbIM MpUMepoM 3dPEKTUBHOIo yrnpasneHusa ong
apyrux ctpaH-dneHos ACEAH. BbiBogbl nccnegoBaHMa COCTOAT B crieqyto-
weM. Xota CYI ACEAH aensaeTca noxBasibHOWM MOMbITKOM Accoumaumm npum-
0aTb MMMyNbC MNpoLeccaM pPermoHanbHOM MHTerpauumm, nporpecc 3Tom
MHWLUMATUBbI 3aTPyOHEH Cepbe3HbIMU MPEnATCTBUSMU, KaK UMEILLMMMU,
TakK U HEe MMEIOLLMMM OTHOLLEHME HEMOCPEACTBEHHO K Hel. CUHranypy oT-
HOCUTENbHO MPOCTO Pa3BMBaTb MPOrpaMMbl «YMHOIMO ropoa», NMOCKONbKY
MHHOBALMUN U TEXHOOMMYECKM MPOABVHYTbIE PELLEHUSA Y)KE O0JITOEe BpeMs
OCTalOTCA OCHOBOM €ro NonnTUKK. PasBuUTrE SHEPreTUYECKOro ceKTopa aB-
naeTca HeOoTbeEM/IEMOWM 4acTbio 3KOHOMUYeckoro pocta CuHranypa wu
HanpsMyto BAUSET Ha couuarnbHble U SKOHOMUYECKMEe OCOBEeHHOCTU ero
MoaepHU3aUnN. XoTa OTAebHbIE acMeKTbl 3TOM TEMbl HALLIM OTPaXKeHUe B
Hay4yHOM NuUTepaType, UX YBA3KMK, MOAKPENNEHHON npegMeTHbIMU Uccne-
JOBaHMAMU (B OAHHOM Cllydae MNpenMeTHbIM HamnpaBfeHMEM BbICTyMnaeT
3HepreTMka) OO cux Mop He npoBogunocb. bonee Toro, HeQOCTaTOK WH-
CTPYMEHTaNIbHOW COCTaBIIAIOLLEN, MPUMEPOM KOTOPOMN CNYXXUT NMpPeaMeTHO-
OPMEHTUPOBAHHbBIN MNoaxon, OOYyCraBMMBAET HEBLICOKYIO MPaKTUYECKYHO
3HAYMMOCTb Nitoboro nccnegoBaHUs. HOBU3HOM, OPUMMHANMBbHOCTBIO U MpPakK-
TUYECKOWM 3HAYMMOCTbIO AaHHOIMO HAay4YHOro TPpyada, Kak OTBET Ha YKa3aHHYo
BbiLLIEe MEeTOLO0SIOMMYECKyto npo6nemy, CIY>XUT npegMeTHo-
OPUEHTUPOBAHHbIW NMoaxon (dHepreTUYecKUi CEKTOP) B YBA3KE C Uccneno-
BaHMEM permvoHanbHon nHuymatmebl (CYT ACEAH) n ocobeHHoCTEN BHYT-
pPeHHeN NoNUTUKKM CTpaHbl (CHranyp).

KniodeBbie cnoBa: CeTb yMHbIx ropoaoB ACEAH, nHTerpauyunsa, amncéa-
naHcbl BHyTpu ACEAH, CuHranyp, uugpposas TpaHcopmauums, Buge-
HUe YMHOM HAUUW, 3HEePreTUYECKMIl CeKTop, 3¢PEeKTUBHOE 3HEepro-
CHa6>keHUne, BO306HOB/IIEMbI€ UICTOYHUKU SHEPIUN
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ckon cocTtasnsouen // Oro-BoctouHaa Asua: akTyasibHble Mpo6reMbl
pa3suTus, 2023, Tom 4, N2 3 (60). C.191-201. DOI: 10.31696/2072-8271-2023-
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Smart cities are a hot topic in the present-day expert and political
discourse for many reasons. Amidst the rising urbanization, the focus on
economic efficiency in the priorities of many countries is complemented by
a rising need to address and eventually resolve socially oriented tasks. Alt-
hough this approach is not without shortcomings, especially when it comes
to applying technological solutions to cities with a long history, neverethe-
less, ample evidence suggests that smart city development has become a
long-term and sustainable trend. Smart city-related initiatives penetrate
many sectors and include an access to government services, predicting and
monitoring natural disasters, adopting smart transportation solutions, to
mention just a few examples. Smart city-related initiatives differ in the way
they are implemented. Top-down cities (the authorities plan and control
relevant processes) are complemented by down-top cities (planning and
control are given to individuals and local communities). Selected examples
combine these two characteristics.

Southeast Asia is an illustrative case of how cities originate and
evolve, as well as of multilateral efforts to develop them. In light of this, to
trace the ASEAN Smart Cities Network (ASCN), as well as Singapore as a
“living lab” for smart city development, including its energy dimension, is
a timely and relevant exercise. Within the ASCN framework, there is no
clear trajectory for the development of the energy sector in relation to smart
cities, apart from selected local projects. Singapore is an outstanding exam-
ple of a smart city in the process of transformation, including the energy
sector amidst rising energy demand.

ASEAN Smart Cities Network
as a Multilateral Initiative

Among major drivers that influence on the launch of the ASCN, the
following are noteworthy. Across Southeast Asia, urbanization is rising
steadily. Realizing that the trend is inevitable, ASEAN member states try to
cope with it. The more so since in Southeast Asia, there are numerous ur-
banization-related problems ranging from traffic congestion to garbage
damps while by their design, smart cities produce a high level of public
safety, convenience, connectivity, efficiency and resilience. Urbanization-
related challenges are increasingly embracing second-tier cities: Da Nang,
Mandalay, Davao City etc. The ongoing digital transformation, including
the digitalization of business practices, government-business relations etc.,
logically incentivizes city authorities to adopt digital instruments of urban
development, as well as carefully study examples of excellence from other
regions.
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The afore-presented factors incentivized ASEAN to launch the
ASCN project in 2018. To contextualize the issue, the idea of smart cities
resonates with the ASEAN Economic Community and the Master Plan on
ASEAN Connectivity 2025. As specified by the ASEAN Smart City Plan-
ning Guidebook, the Master Plan on ASEAN Connectivity “sets out
ASEAN?’s vision to achieve a seamlessly and comprehensively connected
and integrated ASEAN”, as well as “identifies “Sustainable Infrastructure”
as a strategic area”. In light of this, the ASCN can be a good instrument to
enable the association to achieve its strategic goals'. In these circumstanc-
es, after initial preparations that included a Smart Cities Governance Work-
shop and the first ASCN formal meeting, the association adopted the
ASCN framework®. The project aims to promote cooperation across six
priority areas: civic and social, health and well-being, security, quality en-
vironment, build infrastructure, industry and innovation®.

The ASCN project has noteworthy features. It recognizes differences
between diverse types of cities (administrative, commercial and tourist). It
distinguishes between “smart city sandboxes” (Singapore), prime movers
(seven big cities whose organizational shortcomings can be eliminated by
smart city-related instruments), emerging champions (six mid-sized cities
with financially insufficient capabilities to develop smart city-related pro-
grams) and agile seedbeds (twelve cities that may use selected smart city-
related applications)’. The initiative promotes cooperation between the 26
chosen Southeast Asian cities and their extra-regional partners from both
the government and the corporate sector’.

The ASCN focuses on upgrading its instruments. In 2023, the
ASEAN Smart City Investment Toolkit was launched. As its name sug-
gests, the initiative aims to select smart city-related projects for investments
across the ASCN pool. The ASEAN Smart City Professional Program aims
to increase relevant competences by means of immersive training. In Au-
gust 2023 (the latest data available), the ASCN developed 86 projects.
Among them, civic and social accounted for 30%, built infrastructure for
23%, quality environment for 21%, safety and security for 12%, industry
and innovation for 8%, health and well-being for 6%°.

Arguably, the ASCN major challenges fall into two categories. The
first one addresses non-ASCN narrow points. Legal aspects of smart city
development matter, as economic and commercial activity in the digital
field is not clearly specified. Furthermore, informing people of emergencies
and natural disasters, as part of the smart city agenda, can be a double-
edged sword: if people are informed on even the smallest hurricane, they
will start ignoring these messages sooner than later. Lastly, the ethical di-

194



AKTYAJNbHbIE NPOBJ/IEMblI PABBUTUA OTAEJIbHbIX CTPAH

mension is important, as some people may consider their personal infor-
mation, no matter of what kind, to be too sensitive to be disclosed.

The second category of challenges applies specifically on the ASCN.
In fact, the 26 cities included in the ASCN pool differ significantly across
multiple criteria’. In addition, intra-ASEAN digital gaps play an important
role, as smart cities are a function of broad digitalization-related trends.
According to the ASEAN Digital Integration Index, Singapore, Malaysia,
and Brunei are above the ASEAN average level of indicators (they include
digital trade and logistics, data protection and cybersecurity, digital pay-
ments and identities, digital skills and talent, innovation and entrepreneur-
ship, and institutional and infrastructural readiness), while Cambodia, My-
anmar and Laos conspicuously underperform. Even more importantly, ac-
cording to the same criteria, ASEAN is behind its RCEP partners, a factor
that seriously undermines its RCEP driving force positions®.

The ASCN origins, evolution and interim results demonstrate that
the association expresses strong interest in developing this area of coopera-
tion as part of its prospective plans. The progress, however, is unlikely to
be fast and free from setbacks, as many obstacles are in place. This makes
it all particularly important to trace the experience of selected ASEAN
member states, among which Singapore, simultaneously a city and a sover-
eign state, is a relevant example.

Singapore as a Smart City Lab

Starting with a contextual perspective, several points are noteworthy.
Due to its limited territory and lack of natural resources, Singapore crucial-
ly depends upon innovations. The country has to match socially oriented
programs, environmental sustainability and attractive doing business condi-
tions. As Singapore is a city-state, it has to locate within the city infrastruc-
ture objects — the airport, waste processing facilities etc. — that are usually
located outside the city. This must be seen in the context of the Singapore-
an aging population, as the median age in Singapore is 42.8 years’. These
factors combined incentivize Singapore’s authorities to pay close attention
to innovations in city planning and management.

An important supplementary factor Singapore’s focus on innovations
relates to its considerable first-hand experience in developing the national
ICT sector and digitalizing the government-business dialogue. Notably,
Singapore’s first e-government initiatives were launched in the 1980s, as
part of the Civil Service Computerization Programme. A remarkable pro-
ject — One Network for Everyone — started in 1997, followed by E-
Government Action Plan in 2000. Subsequent initiatives include, but are
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not limited to, iGAP (2006), E-Government Master Plan (2011), e-Gov
2015 and others. To Singapore’s advantage, these initiatives have been sub-
stantiated with valuable resources, including clearly outlined goals (they
are referred to as CARE — courtesy, accessibility, responsiveness and effec-
tiveness), a holistic inter-organizational approach and support from Singa-
pore’s business community. Taken together, these factors contribute to the
“business-as-usual” perception of smart city development among Singapo-
reans.

In the Singaporean context, the smart city narrative is part of the
Smart Nation Vision. It is pointless to separate them, as Singapore is a city-
state. The Smart Nation Vision was launched in 2014 and includes several
goals. One of them is to build a robust public sector with cutting-edge in-
novative solutions. Another one focuses on developing strong economy
capable of attracting foreign investment and increase the competitiveness
of Singaporean enterprises. Finally, the Smart Nation Vision focuses upon
increasing inclusiveness and connectivity between people and communi-
ties. From a practical perspective, Singapore’s authorities promote people-
centric communications based on ICT solutions to facilitate people-to-
people dialogue, focus on socially oriented policy, including support for
Singaporean elderly citizens, urban planning and environment protection.

Examples are numerous. In July 2018, the company Grab and the
National University of Singapore established a partnership to analyze urban
mobility data in order to increase the efficiency of transport services'. Sin-
gapore’s Ministry of Health and the Urban Redevelopment Authority joint-
ly established and are upgrading ePlanner, an instrument that can visualize
the location and other data relevant to Singaporean elderly citizens''. Not
surprisingly, Singapore’s authorities were able to efficiently operationalize
city services during the COVID-19 pandemic, which was a function of Sin-
gaporean efficient digitalization-oriented policy.

In this context, the following point deserves attention. Singapore
does not aim to create an Integrated Operation and Command Center. This
step is considered too risky owing to high value and sensitivity of data. In-
stead, the Singaporean authorities prefer to gather and process information
from different government agencies separately.

The Singaporean authorities learn from world best practices in the
field of digital transformation of urban services. For instance, the experi-
ence of Helsinki in organizing waste management at homes is a case at
point. Home refrigerators are equipped with devices that monitor food ex-
piration dates and signal when the date is approaching. Another example
goes to Zurich’s multi-functional smart streetlights that collect environmen-
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tal data, monitor traffic flows, provide public Wi-Fi etc. Finally, New York
City develops Automated Meter Reading (AMR) system to monitor and
eventually manage water consumption'”’. Those cases are of considerable
importance to Singapore.

Notably, the Singaporean authorities do not prioritize monetary gains
over public benefits. On the contrary, a major objective is to improve the
quality of service and, by extension, increase public satisfaction. Since ap-
proximately 80% of its population lives in the public housing sector, Sin-
gapore can experiment with its smart home solutions like water meters, in-
door and outdoor automation, perimeter and security lighting etc. Finally,
the Smart Nation initiatives are funded by the Singaporean government,
while the private sector remains relatively passive. It is not clear whether
this approach will bring about good results in a mid-term and long-term
perspective.

To sum up, Singapore has been a success in carrying out its smart
city programs as part of its Smart Nation Vision. Arguably, for Singapore
with its technological, intellectual and, most importantly, disciplinary
background, it is a trivial task rather than a serious developmental chal-
lenge.

The Energy Dimension
of Singapore’s Smart City Policy

Integration of smart technologies into city management processes re-
quires efficient and stable operations of supporting directions, including the
energy sector. In their turn, smart technologies need much more energy
than non-digitalized urban facilities. For both technological and organiza-
tional dimensions, sustainability is a crucial factor.

With regard to projects that are part of smart cities and respond to
priorities of sustainable development, the energy system matters a lot. Im-
mediate priorities include reducing carbon emissions of greenhouse gases,
abandoning fossil fuels etc. The latter point is of special significance. Since
the economy is hunger for energy, renewable energy sources are the only
alternative for fossil fuel in the green economy concept.

Stable energy supply is a crucial aspect of internet-related technolo-
gies and services. They include the Internet-of-Things (IoT), transport ser-
vices and public utilities that are controlled online. Energy consumption is
high even without smart city programmes, while the latter increase energy
consumption exponentially. For example, the smart city status abandon-
ment of gasoline and diesel cars that must be replaced with energy-
consuming electric vehicles. At this point, the question how to organize the
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energy industry in the new conditions to fulfill all demand effectively raises
to prominence. On the one hand, there is demand for “clean and green” en-
ergy from renewable energy sources, as they respond to the sustainability
agenda. On the other hand, as mentioned above, there is rising need for sta-
ble supply of electricity at reasonable prices, which renewable energy sys-
tems cannot guarantee. Considering those mutually conflicting aspects,
several solutions relevant to the “green” agenda in the Singaporean context
can be outlined.

First, as the problems of balancing electricity consumption and gen-
eration and an increase in their effectiveness are on the agenda, integration
of intellectual systems of management electricity consumption comes to the
fore. The IoT technologies offer possibilities to control electricity use and
distribution and forecast future electricity demand based on big data analy-
sis. Relevant technologies and methods of their implementation are actively
studied”. Among them: how to integrate various devices, home systems,
data-computing infrastructure etc. to increase efficiency of energy usage in
the smart building'*. The features of these technologies and ways they are
integrated into smart buildings suggest that they are available to the public
without government support. The key aspect of Singapore's energy sector is
the transition to renewable energy, which will entail an increase in cost and
will encourage the population to use energy-efficient technologies. As an
aggregate effect, it will reduce energy consumption, including by means of
digital monitoring instruments and smart management of home systems.

Second, the government-business dialogue offers cost-effective solu-
tions to the energy sector. In the Singaporean context, the following exam-
ple is relevant. In 2021, Grid Digital Twin was introduced. As suggested by
its name, it is a “virtual replica of the physical grid network and infrastruc-
tural assets”'®. The focus on predicting, optimizing, and reducing necessary
investments is the key feature of this concept. The project demonstrates
high motivation of the Singaporean government to use the advantages of
digital technologies and efficiency improvement instruments based on pub-
lic-private-expert cooperation. The latter point is especially noteworthy, as
the results of Singapore’s smart city-related projects are encouraging and
rewarding.

Third, Singapore is planning a large-scale implementation of digital
technologies in the city systems, which will entail a significant increase in
energy consumption. It will take place in parallel with an increase in the
number of data centers and Internet users, an increase in the number of
electric transport vehicles, as well as in the overall electricity consumption.
Logically, a stable power supply system is necessary. In these circumstanc-
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es, energy storage systems (ESS) are of paramount significance, as they
meet peak demands. Singapore has already built ESS that is able to power
200 households a day'®. In a smart city, ESS may be integrated into digital
services of electricity consumption monitoring. In its turn, it contributes to
enhancing quality of digital twins in the electricity grid. Apart from it, ESS
may be used during natural disasters, when renewable energy sources can-
not generate electricity.

Summing up Singapore’s experience in developing its smart city en-
ergy sector, it can be concluded that digital technologies will inevitably
become the foundations of the new, smart energy system even if it is based
on traditional fossil fuels. Some digital decisions may be used in the energy
sector to increase effectiveness of operations, as well as and provide new
experience and availabilities to citizens. Singapore uses all modern energy
solutions to develop and efficient smart city-related energy sector. Notably,
applying IoT solutions to energy consumption control, available to ordinary
citizens, and an integration of digital twins are valuable instruments to tack-
le energy supply crises.

Singapore’s experience may be extended to other ASEAN countries
in the ASCN framework. The key feature of Singapore is that it is a com-
paratively small city with tight government control over public services.
There are a lot of programs and solutions that ASEAN member states can
adopt. From an energy perspective, however, a major task is to organize
stable energy supply for their citizens and businesses. As part of the ASCN,
ASEAN countries do not have many energy-related projects, except My-
anmar and Thailand, with microgrid development and construction on-grid
solar systems'’. Although ASEAN countries carry out individual projects
apart from the ASCN, the effect is much less significant. Therefore, Singa-
pore's experience will be useful along the following directions: specialized
projects, public and government control, cooperation with the private sec-
tor.

In this context, the ASCN may be used as a platform for sharing ex-
perience, developing new joint programmes and modernizing of the ongo-
ing projects taking into account the results obtained by all ASEAN member
states.

Conclusion

The analysis of the ASEAN Smart Cities Network through the prism
of Singapore’s smart city-related policy, including its energy dimension,
leads to several broad assessments.
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First, the ASCN will almost certainly encounter increasing interests
from both ASEAN member states and ASEAN external partners that partic-
ipate in this initiative. At the same time, however, its practical implementa-
tion will inevitably proceed slowly and unevenly. Arguably, a gap between
ASEAN?’s vision and the instruments to translate it into reality possessed by
the ASCN participants will remain significant.

Second, Singapore will remain the leader in the ASCN implementa-
tion. The reasons are numerous and include Singapore’s sophisticated pre-
digital assets, its reputation as an attractive doing business hub, lack of ag-
ricultural periphery etc. Notably, however, these individual advantages may
easily turn into collective obstacles, as the ASCN-related priorities focus on
narrowing the existing gap rather than making it wider. As a result, Singa-
pore may be forced to maintain a “low profile” policy when it comes to
achieving the ASCN goals.

Concerning the energy dimension of the problem,
Singapore is one of ASEAN leaders in implementing digital technologies in
the energy sector, simultaneously setting a high standard for other coun-
tries, and providing ASEAN nations with first-hand experience in digitizing
the energy sector. This experience can serve as a stimulus to strengthen
intra-ASEAN institutional ties, as well as foster collaboration in the re-
search field. However, to gain this experience and share it with others, Sin-
gapore will have to make additional steps specifically aimed at translating
its major components to other ASEAN member states.

In sum, the ASCN will remain a resourceful initiative that will con-
tribute to ASEAN’s prospective planning, although contradictions between
ASEAN’s and Singapore’s priorities will probably remain in place.
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