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Cities have been witnessing a growing middle-class population and urbanization which 
has become challenges apart from development advantages.  This huge paradigm shift 
of rapid development should meet the needs of current and future inhabitants without 
imposing negative impact on urban system among multi aspects of environment, social 
and economic dimensions, e.g., congestion, pollution, and poverty.  To provide better 
living conditions, cities need to be improved by focusing on an alternative approach of 
development and sustainability aspect.  This study adopted the principles of sustainable 
development to find ways to help innovate cities and find a mechanism to drive smart 
city development by creating participation among all stakeholders.  The inclusion of 
public sector, private sector, local agencies is focused to search for an innovation 
development from 200 people in Pathumthani Province by using the design thinking 
process.  The 3 dimension of design processes are:  1) define problems and give them a 
level of importance, 2) identify goals for smart city development and 3) recommend 
development plan for short term, medium term, and long-term planning by formulating 
projects on platform of technology and innovations.  The study found that given the 
public and private sector's priority to creating city database with visualize system as a 
basis for city’s problem identification and lead to a sustainable solution.  This will be a 
crucial step in the context of Thailand to find an appropriate way to a real successful 
smart city development. 

Keywords:  Design thinking, Roadmap, Public participation, Smart city, Urbanization, 
Sustainable solution. 

 

1 INTRODUCTION 

Urbanization pulls the cities to face the challenges of urgent global issues which comprises of 

geology, ecosystems, and climate change.  However, it is a must to maintain the job 

opportunities, infrastructure and accommodation to support a better quality of life (QoL) of 

continued increasing in number of population (Iamtrakul and Klaylee 2018, Huovila et al. 2019).  

The digitalization innovation and technological development is important mechanism to create 

smart city solutions that can be an option on responding to a number of challenges that pose a risk 

to their sustainable development (Khan 2018).  With the development of information 

communication technology (ICT), new technologies, participatory planning approaches must be 

integrated for smart city solutions.  Cities possess driven innovative technologies database for 
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connecting people, sharing information, advancing infrastructure and mobility system to ensure 

or increase the quality of life of their citizens (Bibri 2018, Söderström et al. 2014, Iamtrakul and 

Raungratanaamporn 2018).  However, these must be interconnected and target to share similar 

goals as sustainable cities.  Hence, many researchers have studied and emphasize about this key 

element to achieve goal of the sustainability concept in smart cities.  Various dimension of smart 

city solution was employed to make the cities more liveable, competitive and sustainable through 

participatory planning approach (Kourtit and Nijkamp 2012, Albino et al. 2015, Belanche et al. 

2016, Aina 2017, Ahmed and Rani 2018).  The current model of urban development has led to the 

emergence concept of “Smart sustainable city” (Bifulco et al. 2016, Ahvenniemi et al. 2017, 

Bibri and Krogstie 2017, Yigitcanlar and Kamruzzaman 2018, Akande et al. 2019).  Smart 

sustainable cities are typically rely on the fulfillment of various ICT visions of data computing 

(Bifulco et al. 2016).  A Smart sustainable city can be defined as “an innovative city that uses of 

information, communication technologies (ICTs) and other means to improve quality of life, 

efficiency of urban operation and services, and competitiveness, while ensuring for meeting the 

needs of present and future generations with respect to economic, social, environmental as well 

as cultural aspects” (ITU 2016).  Accordingly, smart city solutions have been, however, heavily 

criticized of being often about people-centric which was driven by participatory planning 

approach.  It is a need for cooperation from the public, private, and public sectors that must be the 

key driving force for smart city development (Marsal-Llacuna and Segal 2017).  However, with 

the recent advance technologies (IoT and low cost sensor) allow higher capacity for technology 

integration and physical entities more efficient and effective.  With this platform, it will help for 

enabling big data analytics and services that need to be fully realized and exploited for urban 

planning and smart city performance improvement (Bibri and Krogstie 2016).  This innovative 

approach to understand cities’ function can be platform for management and planning towards the 

goal of sustainable development (Iamtrakul et al. 2018).  The driving for decision-making 

processes can be facilitated under smart system by functioning and planning process among multi 

stakeholders based on concerning of optimizing energy, environmental efficiency, and economic 

growth (Bibri and Krogstie 2017).  Therefore, this study, aims to search for an appropriate way to 

create an understanding platform of smart sustainable city development by organizing a workshop 

among group of 200 public and private sectors.  By selecting Pathumthani Province as a case 

study, this study can represent as a prototype area for creating a policy plan which could be 

crucial in improving how cities function and work for the benefit of citizens in Thailand. 

 

2 LITERATURE REVIEW 

2.1    Smart Sustainable City 

A smart sustainable city represents the structures of urban systems, which is aimed to be simple, 

clear, flexible and responsive via current technology and design based on stakeholder 

participation planning approach.  It should be enabled to deliver an inclusive, prosperous, and 

sustainable future for local citizens through effective integration through its component among 

physical, digital and human systems.  Correspondingly, it must be designed and planned to cover 

4 main variables which are:  (1) by means of accessibility towards information and technology, 

(2) creating "sustainable" which should be transformation and resilient and self-maintainable, (3) 

allow for "transparency" of open data which should be actionable and functioned, and (4) 

promoting of investment from public and private partnerships that represents as an important part 

of Pathumthani province development towards a smart sustainable city with details as follows 

(Yigitcanlar et al. 2018). 
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2.1.1    Engaging citizens (participatory governance) 

Smart Sustainable Cities (SSC) should ensure people to access government data-based, increase 

engagement and to promote innovation through public service collaboration.  The government’s 

responsibility must be promoted and supported bottom-up technology and innovation initiatives.  

Laws and regulations should support living labs for creativity, diversity and education as well as 

technological sandbox and artefacts in a variety of real-life usage scenarios.  However, 

engagement by governance by focusing on the public collaboration in improving health and well-

being by ensuring effectiveness and coverage of accessibility to urban and community services.  

In addition, participatory governance should provide a mechanism in effective local platform to 

ensure equitable and actionable policies. 

2.1.2    Opening data (transparency and service delivery) 

Open data should help promoting better cities, enhance data transparency, analysis, synthesize 

and increase public engagement while improving urban solutions to cover physical, 

environmental and socio-economic problems.  The most of data features of openness should be 

accessed and available for creating innovation as well as 3R (redistribution, replace and reuse).  

Data management has become considerably important which should be visual to the environment, 

traffic and related statistics.  In addition, open data should ensure transparence by not only 

focusing on innovations and technologies based, but also integrate with the improvements among 

the socio-economic, identity-cultural, environmental and governance dimensions to data-driven 

smart city integration system. 

2.1.3    Active involvement (the private sector) 

All stakeholders play an important role in active involvement, particularly private sector which 

has continuously been focused on 3R (redistribution, replace and reuse) of innovation and 

technology applications.  In addition, the local private sector (business and start-up) is expected to 

establish new solutions and community services.  The investment in research and development 

(R&D) with customizable and standardized solutions is required for more citizen participation 

with the smart city mechanism and strategies.  It must be replicated and scaled up globally and 

play a critical role on the basis of start-ups innovative and local players.  Creative solutions with 

local understanding must be connecting to create an equation of benefits for local business, 

citizens and governance. 

 

3 RESEARCH METHODOLOGY AND ANALYSIS 

This study organized a workshop with a process of creating design thinking, which was divided 

into two sectors:  public and private, where the goal of the meeting was to know about the 

readiness of each agency and work plan.  The projects that each agency is working on during 

brainstorming are divided into 2 phases:  1) "Pain Point or city problems" by brainstorming on the 

importance of the problem by allocate the level of urgency of the problems and 2) “Smart City 

Planning” by finding the solutions each problem of the pillars of smart city development to be 

used in the smart city development framework (Figure 1).  According to the technology platform 

group of 7 pillars includes:  (1) Smart Environment, (2) Smart Economy, (3) Smart Energy, (4) 

Smart Government, (5) Smart Living, (6) Smart Transportation and (7) Smart People.  The issue 

to be considered in the framework of this study can be classified into 3 issues, as follows (Table 

1); 



El Baradei, S., Abodonya, A., Singh, A., and Yazdani, S. (eds.) 

 SUS-11-4 © 2021 ISEC Press 

Table 1.  Guidelines for smart city plan in Pathumthani province. 
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1) Define problems and give them a level of importance to identify trends in issues and the 

degree of need for correction that will affect the result of implementation in conjunction 

with the formulation of short-term, medium and long-term plans. 

2) Goals for smart city development in Pathumthani Province, by defining a guideline to 

support each of the five pillars.   

3) Short term, medium term and long-term planning by formulating plans/ projects/ technology/ 

innovations to fix the problem after brainstorming on the problems and solutions.   

Therefore, it is useful input for the planning process and preparation for action plan which is 

divided into 5 levels from level 5 to level 1 (from high level to low level of readiness). 

 

 

Figure 1.  Research methodology and analysis framework. 

4 CONCLUSIONS 

The agency pays attention to short-term plans for solving smart environmental problems.  In 

particular, measures that can promote data management (such as the installation of sensors for 

data collection) includes issuing requirements on regulated laws and the creation of the 

cooperative model between the public and private sectors.  It is also necessary to consider on 

create incentives for investment to achieve a more appropriate direction of partnership by private 

sector.  The urgency issue is also focused on short-term plans for the building, administering and 

managing the public workflow which include building big data analytic platforms, city data 

platforms, open government data platforms, and allocate budgets both at the local and other 

broader level for efficiency transformation scheme that covers more dimensions of urban 

management. 

 

 

 



El Baradei, S., Abodonya, A., Singh, A., and Yazdani, S. (eds.) 

 SUS-11-6 © 2021 ISEC Press 

Acknowledgments 

This research has been funded by National Science and Technology Development Agency under project 

"Pathumthani Smart City Roadmap", JRA-CO-2562-8649-TH.  It was also partially supported from Faculty 

of Architecture and Planning, under New Research Cluster Project and Center of Excellence in Urban 

Mobility Research and Innovation, Thammasat University, Pathumthani, Thailand. 

References 

Ahmed, S. H., and Rani, S., A Hybrid Approach, Smart Street Use Case and Future Aspects for Internet of Things 
in Smart Cities, Future Generation Computer Systems, 79, 941–951, February, 2018. 

Ahvenniemi, H., Huovila, A., Pinto-Seppä, I., and Airaksinen, M., What are the Differences Between Sustainable 
and Smart Cities?, Cities, 60, 234–245, February, 2017. 

Aina, Y. A., Achieving Smart Sustainable Cities with Geoict Support: The Saudi Evolving Smart Cities, Cities, 71, 
49–58, November, 2017. 

Akande, A., Cabral, P., Gomes, P., and Casteleyn, S., The Lisbon Ranking for Smart Sustainable Cities in Europe, 
Sustainable Cities and Society, 44, 475–487, January, 2019. 

Albino, V., Berardi, U., and Dangelico, R., Smart Cities: Definitions, Dimensions, Performance, and Initiatives, 
Journal of Urban Technology, 22(1), 3–21, February, 2015. 

Belanche, D., Casaló, L., and Orús, C., City Attachment and Use of Urban Services: Benefits for Smart Cities, 
Cities, 50, 75–81, February, 2016. 

Bibri, S. E., and Krogstie, J., On the Social Shaping Dimensions of Smart Sustainable Cities: A Study in Science, 
Technology, and Society, Sustainable Cities and Society, 29 (2016), 219-246, February, 2016. 

Bibri, S. E., and Krogstie, J., Smart Sustainable Cities of The Future: An Extensive Interdisciplinary Literature 
Review, Sustainable Cities and Society, 31, 183–212, May, 2017. 

Bibri, S. E., The IoT for Smart Sustainable Cities of The Future: An Analytical Framework for Sensor-Based Big 
Data Applications for Environmental Sustainability, Sustainable Cities and Society, 38, 230–253, April, 2018. 

Bifulco, F., Tregua, M., Amitrano, C., and D'Auria, A., ICT and Sustainability in Smart Cities Management, 
International Journal of Public Sector Management, 29(2), 132–147, March, 2016.  

Huovila, A., Bosch, P., and Airaksinen, M., Comparative Analysis of Standardized Indicators for Smart Sustainable 
Cities: What Indicators and Standards to Use and When, Cities Journal, 89(1), 141–153, June, 2019. 

Iamtrakul, P., and Klaylee, J., The Study on Relationship between Social Capital and Site Potential: Case 
Study of Thakhlong Municipality, Pathumthani. Journal of Architectural/Planning and Studies (JARS), 
15(2), 17-42, 2018. 

Iamtrakul, P., and Raungratanaamporn, I., The Study on Promoting Hybrid Canal-Rail Connectivity in 
Bangkok and Its Vicinity, International Journal of Building, Urban, Interior and Landscape Technology 
(BUILT), 8, 13-26, November, 2018. 

Iamtrakul, P., Raungratanaamporn, I., and Klaylee, J., The Impact of Urban Development on Social Capital 
in Urban Fringe Area of Bangkok, Thailand, Lowland Technology International, 20, 331-340, 
December, 2018.  

International Telecommunication Union (ITU), Technical Report on “Overview of Key Performance Indicators in 
Smart Sustainable Cities, Recommendation ITU-T Y.4900/L.1600, 2016. 

Khan, Z. A., Using Energy-Efficient Trust Management to Protect IoT Networks for Smart Cities, Sustainable Cities 
and Society, 40, 1–15, July, 2018. 

Kourtit, K., and Nijkamp, P., Smart Cities in the Innovation Age, Innovation: The European Journal of Social 
Science Research, 25(2), 93–95, April, 2012. 

Marsal-Llacuna, M. L., and Segal, M. E., The Intelligenter Method (II) for “Smarter” Urban Policy-Making and 
Regulation Drafting, Cities, 61, 83–95, January, 2017. 

Söderström, O., Paasche, T., and Klauser, F., Smart Cities as Corporate Storytelling, City, 18(3), 307–320, 2014. 
Yigitcanlar, T., and Kamruzzaman, M., Does Smart City Policy Lead to Sustainability of Cities?, Land Use Policy, 

73, 49–58, April, 2018. 
Yigitcanlar, T., Kamruzzaman, M., Buys, L., Ioppolo, G., and Yun, J. J., Understanding ‘Smartcities’: Intertwining 

Development Drivers with Desired Outcomes in A Multidimensional Framework, Cities, 81, 145-160, 
November, 2018. 

 


