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Abstract

This research article aims to investigate the social processes
and analyze the city enterprise architecture structure of Khon Kaen’s
smart city development. The research employs a qualitative, single-
case study methodology, focusing on Khon Kaen Province. Data were
collected through secondary sources and documentary research, which
were subsequently analyzed using thematic and content analysis to
construct a process model and evaluate the enterprise architecture
of Khon Kaen’s smart city development. The findings indicate that the

Khon Kaen Smart City development consists of four primary processes:
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(1) Feasibility study and development approach analysis; (2) Internal
and external dialogues; (3) Establishment of smart city development
mechanisms; and (4) Creation of concrete implementation pathways
for smart city initiatives. Furthermore, the study identifies four principal
layers of Khon Kaen's smart city enterprise architecture: the social
ecology layer, the technical layer, the urban data and application layer,

and the business layer or smart city business model.

Keywords: Khon Kaen Smart City, City Enterprise Architecture,
Khon Kaen Model, Thailand
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' Blatter, J., Portmann, L., & Rausis, F., “Theorizing policy diffusion: from a patchy set
of mechanisms to a paradigmatic typology,” Journal of European Public Policy, Vol.
29, No.6 (2021), 805 -825.
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’ United Nations, World Urbanization Prospects: The 2014 Revision (Highlight), (New
York: Department of Economic and Social Affairs, United Nations, 2014).

° Shipan, C.R., & Volden, C., “Policy Diffusion: Seven Lessons for Scholars and
Practitioners,” Public Administration Review, Vol.72, No. 6 (2012), 788 -796.
Albino, V., Berardi, U., & Dangelico, R.M., “Smart Cities: Definitions, Dimensions,
Performance, and Initiatives,” Journal of Urban Technology, Vol. 22, No. 1 (2015), 3-21.
Europeansmartcities, http://www.smart-cities.eu/?cid=2&ver=3 (Accessed April 3,
2018)

“ United Nations, World Urbanization Prospects: The 2014 Revision (Highlight), cited 1-4.
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® Net!Works European Technology Platform, http://grow.tecnico.ulisboa.pt/wp-content/
uploads/2014/03/White_Paper_Smart_Cities_Applications.pdf (April 3, 2018)
Nam, T., and Pardo, T.A, Conceptualizing Smart City with Dimensions of Technology,
People, and Institutions, “Proceedings of the 12th Annual International Digital
Government Research Conference: Digital Government Innovation in Challenging
Times,” (Lecture, College Park Maryland, USA, June 12-15, 2011).
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" Li, F., Liu, X., Hu, D., Wang, R., Yang, W., Li, D., & Zhao, D., “Measurement indicators
and an evaluation approach for assessing urban sustainable development: A case
study for China’s Jining City,” Landscape and Urban Planning, Vol.90, No. 3 -4 (2009),
134-142.
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® Albino, V., Berardi, U., & Dangelico, R.M., “Smart Cities: Definitions, Dimensions,
Performance, and Initiatives,” cited 4.
Gabrys, J., “Programming environments - environmentality and citizen sensing in the
smart city,” Environment and Planning D: Society and Space, Vol.32 (2014), 30-48.
Neirotti, P., Demarco, A., Cagliano, A.C., Mangano, G., & Scorrano, F., “Current trends
in smart city initiatives - some stylized facts,” Cities, Vol.38 (2014), 25-36.
Batty, M., Axhausen, K.W., Giannotti, F., Pozdnoukhov, A., Bazzani, A., Wachowicz,
M., etal., “Smart cities of the future,” The European Physical Journal, Vol. 214 (2012),
481-581.

©

Albino, V., Berardi, U., & Dangelico, R.M., “Smart Cities: Definitions, Dimensions,
Performance, and Initiatives,” Cited 3-21.

Angelidou, M., “Smart cities: A conjuncture of four forces,” Cities, Vol. 47 (2015), 95-
106.

Alizadeh, T., “The interaction between local regional knowledge-based development:
Towards a quadruple helix model,” In Metaxiotis, K., Carrillo, F.J., and Tan, Y. (eds.),
Knowledge-based Development for Cities and Societies, (New York: Information
Science Reference, 2010).
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European Parliamentary, “Mapping Smart Cities in the EU,” (Brussels: European
Union Publishing, 2014), 26-28.

Bifulco, F., Trengua, M., Amitrano, C.C., & D’Auria, A., “ICT and sustainability in smart
cities management,” International Journal of Public Sector Management, Vol. 29, No.
2 (2016), 132-147.

Nam, T., and Pardo, T.A, Conceptualizing Smart City with Dimensions of Technology,
People, and Institutions, Cited 282-291.

""" Dameri, R.P., “Searching for Smart City definition: a comprehensive proposal,”
International Journal of Computers & Technology, Vol. 11, No. 5 (2013), 2544-2551.
Lombardi, S., Giordano, H., ag Yousef, W., “Modelling the Smart City Performance,”
Innovation: The European Journal of Social Science Research, Vol. 25, No. 2 (2012),
137-149.

European Parliamentary, “Mapping Smart Cities in the EU,” Cited 9.
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" Net!Works European Technology Platform, Cited 9.
Nam, T., and Pardo, T.A, Conceptualizing Smart City with Dimensions of Technology,
People, and Institutions, Cited 282-291.
Angelidou, M., “Smart city policies: A spatial approach,” Cities, Vol.41, No. S1 (2014), 3-11.
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'® Net!Works European Technology Platform, Cited 9.

" Europeansmartcities, http://www.smart-cities.eu/model.html (Accessed 3 April 2018).
Europeansmartcities, http://www.smart-cities.eu/?cid=2&ver=3 (Accessed 4 April , 2018)
Giffinger, R., & Gurdum, H., “Smart cities ranking: an effective instrument for the
positioning of cities,” AEC: Archit. City and Environ, Vol.4, No. 12 (2010), 7-25.
Vanolo, A., “Smart mentality: The Smart City as Disciplinary Strategy,” Urban Studies,
Vol. 51, No. 5 (2014), 883-898.

RN, indd 14 1/12/2568 10:03:33



15

(smart governance) pnuLlszangudaases (smart people) AUNNT
s leedansas (smart mobility) N13ldTametnegaasas (smart living)
ANULATEFNAgAaTEE (smart economy) WAY AUAIMINABNEARTHY
(smart environment)
' < 1 = vl G = 1%
agelsAinin n1saFraiesldlaanudludaasasinunninne
UINNBANAYT tHaIannsi B esdaasu il laNan s e LARA
o oA o a A o
waan1sdszens A lulaginedsylesdlunisvingsnavseanseaunis
Wdnnranasaur luiadasinanen wiilesdaesss lumnaneilssmeinlan
9 liA N AYALNNTAFINANNANARVBINIRRNUNTTNT W UNIEN TN
484ii@9 (hard infrastructures) Aunun1eden (social capital) ﬁfl@?gﬂ'
& pry v a o & R o | o A !
209NN IMNAAN I UILN IR TN Tea e 19898 WIE a9
a = - Iy | ' o A 1
wATLTaE-AR-INA-BIIAREN LAZLUNANIN NNTATININEIEA TS
AzAeIBNAUN1IAIEaNDIAAINS wAaTNITaRNUULLLIN NI ALUI A
WLLBNUNATEGRA 43N uazuuLLaunIIaiiuddnuedauluiie
p o 2 o & v o a | o
NunIzan At n1gaulesliandudaasus lunsaz Ay
aeaflufiaziasiasndsziaunaimmilesulifisine edeseuney
ADNEIAYIANAARYN N1TazaanuULNMINMUEesaesey laaeng
= a a o dl v a 6 dl v dl v
Asz@nsnin andunazaasnarsanasadsznatluzaslatnana 4
nsWmuHedaassziintuat1nuglessnuazddscansnn
4 4 ad . - o -
FanilelulnAnNazdiene LA NsIna1ntineenadussuy Ae wiaan
an1tTnenssNeIAnTsZALLEea (City Enterprise Architecture: CEA)

Net!Works European Technology Platform, Cited 9.
European Parliamentary, “Mapping Smart Cities in the EU,” Cited 26-28.

RN, indd 15 1/12/2568 10:03:33



B 16

3.3 NBILNDIANDURIANG : WUIAARDIANSTNDIANS
SELAULNBINUNITNRAIUILNDIDARTEE

[ o

wuaAnanniTmenssy (architectural concept) lalagninunld
Lm@%mﬂL’%i'awmﬁaﬂw?@mu@@ﬂLmuﬁmQﬂ@%’ﬁﬂﬂ?@qﬁﬁﬁﬂﬁmj
Wesethaien uiduduuusAnfigninlddszgnsdldlunisesnuuy
?Z‘]_I‘Llﬁﬁuﬁm;ll@L‘ﬁﬂma"ﬁ’mm?ﬁw (information system architecture)'
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winAnaninanssesAnshlysannisiunsimuiesdaesasialil

'® Aranow, E., Enterprise Integration Strategies, (Massachusetts: Cutter Consortium,
2002).
Rohloff, Michael. “Enterprise Architecture - framework and methodology for the
design of architectures in the large.” AlS Electronic Library (AlSel), aisel.aisnet.org/
€cis2005/113.
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WUIARADNTRENTINRIANT (EA) ABAEINITIAALLLBIAAINN
(holistic approach) iladnnisAugsndudauraanatuladtiiu
HNNBITINITIANITUVBINAFIND Lﬁumﬁ@uﬁ%mﬂ%qﬂ@qmﬁﬁmm%’
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pNuNNEaesanTnenssueAnseandy 2 85 Taun Anumueeeg
mmﬂmmﬁmm’ﬂmum{aLﬁuiﬂﬁmmiuiaﬁ (IT-centric definition)
Seazfaulifiuaasaunaifusesuuadaanidnanssuasdngluga
Suusnfidilvansiedanwaelfesinsaiusoeanuuuuazsanis
Auszuumalulagsinge tdedrafindszd@ninan Inadnguiindainig
ﬁua?’ﬁﬁmﬁmqmwwmm@mmﬁmmﬁmqﬁ"muuﬁmmﬂiuiaaﬁ

111 Magnus Gammelgard, Marten Simonsson 1az Asa Lindstrom?'

' Nightingale, D.J. and Rhodes, D.H., “Enterprise Systems Architecting: Emerging

Art and Science within Engineering Systems,” Proceedings of the ESD External
Symposium Session VI, MIT, Cambridge, 31 March 2004.
Lange, M. and Mendling, J, “An Experts’ Perspective on Enterprise Architecture
Goals, Framework Adoption and Benefit Assessment,” Proceedings of 2011 IEEE
15th International Enterprise Distributed Object Computing Conference Workshops,
(Helsinki, Finland, 2011, pp. 304-313).

21

S

Gladden, M., Neuroprosthetic Supersystems Architecture: Considerations for Design
and Management of Neurocybenetically Augmented Organizations, (Indiana:
Synthypnion Academy, 2017).

2

Gammelgard, M., Simonsson, M., & Lindstrom, A., “An IT Management Assessment
Framework: Evaluating Enterprise Architecture Scenarios,” Information Systems and
e-Business Management, Vol.5, No.4 (2004), 415-435.
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* Cane, S., & McCarthy, R., “Measuring the Impact of Enterprise Architecture,” Issues
in Information System, Vol.8, No. 2 (2007), 437-442.

* McDonald, M.P., Architecting the Enterprise: An Approach for Achieving Performance,
Integration, Consistency and Flexibility, (Ananiwus, Faculty of Technology, Policy
and Management, Delft University of Technology, 2005).

** Ekstedt, M., Enterprise Architecture for IT Management: A CIO Decision Making
Perspective on the Electric Power Industry, (Dissertation, Department of Industrial
Information and Control Systems, KTH Royal Institute of Technology, 2004).

* TOGAF, “The Open Group: Open Group Standard TOGAF Version 9.1,” TOGAF
Series, Vol.9, No.1 (2011).
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Pereira, C., M., and Sousa, P, “Enterprise Architecture: Business and IT Alignment,
“Proceedings of the 2005 ACM symposium on Applied,” (Santa Fe, New Mexico, 3-17
March, 2005).

* Karimi, J., “Strategic Planning for Information Systems: Requirements and Information
Engineering Methods,” Journal of Management Information Systems, Vol.4, No. 4
(1988), 5-24.

#" Zachman, J.A., “A framework for information systems architecture,” IBM Systems
Journal, Vol.26 (1984), 276-292.

*® Pereira, C., M., and Sousa, P, “Enterprise Architecture: Business and IT Alignment,
cited.
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Complex and Delay Response Cloud, Big Data, Social, Mobile
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3.3.1 NFaUNSIATIERANTRENsTNRIANS

dmsunsauuAaiun Miiednseiiasimuanitinanssy
aarnsTinan 4 et sunsaNEABNIALILLIARTEY TOGAF %3 The
Open Group Framework Architecture laanutsan1iinenssuesmns
aaniilu 4 Uszinn® ldun annilnanssusiugsiia (business architecture)
anninenssnsnuiesya (data architecture) aninenssuaunaLnaLAdu
(application architecture) wazannimenssuanumalulad (technology
architecture) 1A8INTZUIUNTNBNUNIADNTIRENTINBIANT

* @1naunianFLIaAAYIA, hitps://www.dga.or.th/upload/download/file_fscbdabdc
c046f160636aca3ead4881c.pdf (?mﬁul,ﬁl@ 28 WN112Y 2568)

* TOGAF, https://firebrand.training/uk/pdf/learn/open-group/togaf-standard.pdf
(Accessed October 12, 2019)
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antTmenssuanuansauna NuuainvugaasnIswmannTnensu
LALAATIEWTRITNIAN] FiRna (5) gotTmenssnmalulat (technology
architecture) Lﬂumﬁﬁmmﬁm?:uu (baseline) 184&@011IAaNTIN
sunalulag nvuai unngeesn sRRNannTnanssy LasAAnz
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" TOGAF, Cited.
Clever Tap, https://clevertap.com/blog/enterprise-architecture/ (Accessed 11 October
2019).
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(8) mimmﬁmmuwauﬂﬂmm?ﬂgum (implementation governance)
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uﬂﬂmﬂﬁi Giovanni Giachetti Beatriz Marin Was Estefania
Serral® ﬁqiﬁmgﬂﬂi@uLLuqﬁmLL@:erm‘ﬂi:ﬂ@uﬁugmﬁﬁwﬂﬂuma
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AINALLTAY Zachman Waz TOGAF LaauAmUILIUNIaLuwIAn
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°? Giachetti G., Marin B., and Serral E, “The Simple Enterprise Architecture Framework:
Giving Alignment to IT Decisions,” . InWoo C., & LuJ., LiZ., & Ling T., & Li G., and Lee
M. (eds) Advances in Conceptual Modeling, (2018). (London: Springer International
Publishing, 2018).
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etc.

9iu: Giachetti & Marin & Serral®

* Ipid., 176-186.
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*" Bastidas, V., Bezbradic, M., and Helfert, M, “Cities as Enterprises: A comparison
of Smart City Frameworks based on Enterprise Architecture requirements,” In Alba
E., Chicano F. and Luque G. (eds). “Smart Cities. Smart-CT 2017 Lecture Notes in
Computer Science, vol 10268,” (London: Springer International Publishing, 2017)
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17'; N1: Smart City Enterprise Architecture u Enterprise Architecture Management
for Smart Cities : A Reference Methodology for Developing and Transform-
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* Kakarontzas, G., Anthopoulos, L., G., Chatzakou, D., and Vakali, A, A Conceptual
Enterprise Architecture Framework for Smart Cities - A Survey Based Approach,
“Proceedings of the 11th International Conference on E-Business (ICE-B),” (Vienna,
Austria, 2014), 47-54.
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** Yin, R., Case Study Research and Applications: Design and Methods, 6th ed.,
(London: SAGE, 2018).
Flick, U., An Introduction to Qualitative Research, 6th ed., (London: Sage, 2018).

" Yin, R., Case Study Research and Applications, Cited 49-51.
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*® Bifulco, F., Trengua, M., Amitrano, C.C., & D'Auria, A., “ICT and sustainability in smart
cities management,” Cited 132-147.
Nam, T., and Pardo, T.A, Conceptualizing Smart City with Dimensions of Technology,
People, and Institutions, Cited 282-291.
Dameri, R.P., “Searching for Smart City definition: a comprehensive proposal,”
International Journal of Computers & Technology, Vol.11, No.5 (2013), 2544-2551.
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“* Net!Works European Technology Platform, Cited 9.
Nam, T., and Pardo, T.A, Conceptualizing Smart City with Dimensions of Technology,
People, and Institutions, Cited 282-291.
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