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Abstract—In the recent movement towards smart societies, smart 

governments supported by GovTech and smart cities developed through Civic 

Tech have become known as dominant structures enabled by information and 

communications technology. Since GovTech and Civic Tech share the goal of 

giving citizens better and safer lives through their engagement with government 

and technology, the development of online public services is characterized by the 

use of collaborative production methods involving various stakeholders and 

players. Open data, collaboration, and systematic teamwork are key to 

understanding this production of heterarchical structures. This study reviews 

previous cases of collaboration between GovTech and Civic Tech, identifies the 

dominant mechanisms of the smart society, and summarizes existing pedagogical 

and industrial theoretical systems, mindsets, and skillsets with the aim of 

developing content for a university course. Double loop learning, design 

thinking, the Agile methodology, and the lean principle are identified as 

theoretical systems. Our findings are arranged so that they can be applied in the 

content of a university-level educational technology course, which we designed 

to develop students’ transformative competencies to enable them to become 

active citizens. In addition, we compared the processes involved in observed 

theoretical systems and conventional pedagogical theories to clarify the 

differences in their mechanisms. We conclude with a discussion of the need to 

recognize frameworks of different paradigms to prepare students for 

transformative social activities. 
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1 Introduction 

Advanced technology and innovations such as drastic increases in computing power 

are contributing to improvements in our daily lives. Innovative modern technology 

enables governments to provide services to citizens, businesses, employees, and other 

governmental agents [1]. Moreover, it is critical that we leverage information and 

communications technology to its fullest to gain new knowledge and create new values 

by making connections between governments and citizens, thereby effectively and 
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efficiently resolving issues in society and creating better lives for citizens. 

Governments worldwide are seeking new and advanced technologies to link 

governments to citizens and firms and to facilitate online information sharing [2]. 

On the other hand, in light of the proliferation of social issues and the lack of 

resources to address them all, many government leaders have recognized the 

opportunities inherent in harnessing highly motivated and diverse citizens to create a 

better future. O’Reilly called this movement “Government 2.0” [3]. It aims to use all 

available technologies and methods to open the public sector, creating a new level of 

transparency with the intention of changing how public services operate and giving 

citizens the opportunity to participate in public deliberation and decision-making in a 

variety of ways. Overcoming social issues by encouraging various stakeholders to share 

a common vision of the future will be vital to realizing future societies through 

digitalization. 

Data science technologies such as big data and blockchain are poised to 

revolutionize government and create a new generation through the smartification of 

public services [4]. There is also hope that social media can help reinvigorate civic 

engagement by providing new possibilities for bottom-up, self-organizing activity [5]. 

1.1 GovTech 

E-government—the application of technology to improve government efficiency or 

modernize systems—has been disseminated worldwide [6]. Siodmok [7] created a 

taxonomy of intervention styles to categorize where innovation through government 

can be effective (Table 1). These intervention styles imply possibilities for cultivating 

various communication opportunities with citizens. 

Table 1.  Styles of Government Intervention 

Level of Intervention Style 

Low Stewardship 

˄ Leading, influencing, and informing 

| Procurement, purchasing, and buying powers 

| Providing and commissioning services 

| Funding, taxes, tariffs, and subsidies 

˅ Regulation 

Large-scale Laws 

 

“GovTech” (a portmanteau of the words “government” and “technology”) refers to 

the strategy invented to increase efficiency in administration by digitalizing work 

processes or incorporating new technological tools [8]. GovTech is a 

whole-government approach to public sector modernization that promotes simple, 

accessible, and efficient government. It aims to promote the use of technology to 

transform the public sector; improve service delivery to citizens and businesses; and 

increase efficiency, transparency, and accountability [9].  

Governments are the primary beneficiaries of GovTech. GovTech’s measures of 

success are efficiency gains and saved costs. Policies regarding open government data 
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and government transparency have been developed to enable citizens’ access to 

information and participation in government [10, 11].  

This world trend and platform for reformers was presented as a multilateral initiative 

of open government partnership (OGP) at a United Nations General Assembly meeting 

in 2011 [12]. For example, in the United States, MuckRock developed an online tool 

that made it easier for citizens to request public records [13]. In addition, participatory 

civic design frameworks with eight designed public dialogues were proposed by 

McDowell. These frameworks included conversations about designing for the margins, 

collaboration, equity, systemic change, ecological and network effects, analog and 

digital, different ways of expression, and healing [14]. These dialogues clarified how 

GovTech should embody Government 2.0. The efficiency of GovTech is thus deemed a 

more socialized point of view. 

1.2 Civic tech 

The public interfaces of the smart city are often described as Civic Tech (an 

abbreviation of the phrase “civic technology”). The term “Civic Tech” is used to refer 

to civic products—such as web applications, civic portals, and open data repositories, 

among other tools—that leverage smart city and governmental data and make such data 

available for public consumption [15]. The Knight Foundation [16] identified two 

forms of Civic Tech: organizations working towards community action, and 

organizations working towards open government. Civic Tech focuses on informing 

citizens, connecting them with each other, and encouraging them to engage with their 

governments to work together for the public good [8]. Numerous non-governmental 

organizations, active citizens, and socially minded businesses throughout the world are 

developing digital tools that can be used to increase government transparency and 

efficiency and improve the lives of communities in which they are involved [17].  

Civic Tech asserts the cardinal importance of close collaboration among 

governments, various individuals which include technologically naïve citizens, and 

software engineers. Usually, Civic Tech organizations offer them opportunities to 

receive small grants and operational support from the government. Civic Tech also 

encompasses a range of projects that use open government data to act in the public good 

[18]. 

Since GovTech focuses heavily on participatory governance to develop policies that 

impact communities, Civic Tech faces a challenge in achieving success drawn from 

citizen engagement [19]. To address this, a previous study [20] proposed three 

important factors: 1) establishing trust and accountability for Civic Tech; 2) creating 

opportunities for underserved citizens by constructing networks of support through 

shared experience; and 3) developing an assets-based approach that begins by 

rethinking design and research methods in community settings to assemble their 

strengths into new combinations. 
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1.3 Combining GovTech and civic tech 

Although GovTech and Civic Tech have different stakeholders, the two overlap in 

terms of the citizens targeted by the online information they provide. Ransbeeck [8] 

noted that GovTech and Civic Tech should not be seen as opposing tools and work best 

when used together. Civic Tech helps citizens become involved in decision-making, 

and GovTech helps governments respond more efficiently to this input. Indeed, the 

implementation of a Civic Tech tool that was embraced by the host government was 

positively valued in five U.S. municipal Civic Techs organizations [21]. While 

emerging Civic Tech for collaborative governance differs from e-government, 

collaborative governance also aims to achieve more responsive and inclusive 

governance [22].  

While Civic Tech primarily refers to nongovernmental initiatives, Code for America 

and similar organizations around the world allow for citizen-focused technology. They 

aim to develop and implement projects by and with public bodies in an attempt to reach 

out to citizens and increase their engagement and participation [23].  

National and local governments are attempting to overhaul procurement procedures 

in order to more effectively partner with Civic Tech. Part of Civic Tech’s promise is its 

potential to circumvent inefficient bureaucracies by facilitating a more participatory 

and open relationship between citizens and civic organizations, governmental or 

otherwise [24]. 

1.4 Open data and open source 

Open collaboration has emerged as the practice of collaboratively developing 

software products in government to create innovative solutions to complex public 

sector problems. Rather than outsourcing to contractors to produce an online service, 

internally developed code is uploaded to GitHub, a social code hosting service, where 

external software engineers are invited to reuse the code or suggest changes to improve 

it. Governments can thus take advantage of the willingness of civic co–software 

engineers [25]. 

Since its debut in 2008, GitHub has provided a web-based code hosting service in an 

open development environment that makes project activity visible through notifications 

and a simple interface [26]. Using GitHub can drastically increase the number of 

touchpoints with stakeholders in a project as well as their communication with one 

another [27], meaning that GitHub can be used by non-technical users. Due to GitHub’s 

popularity, generated by the free and open-source software movement, the use of 

GitHub in GovTech involves social knowledge creation, open science, open 

collaboration, and open governance that moves beyond the original core stakeholders 

[28]. Recently, the governments of many countries have encouraged software engineers 

to create and share open-source code on GitHub and allow third parties to share their 

changes to the code [25]. 

Governments interested in open data can also make data available to the public under 

an open-source license [29]. Open data is thought to be useful in involving citizens 
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more directly in decision-making processes and enabling their collaboration on 

technological projects [30]. 

1.5 Hackathon 

A “hackathon” (a portmanteau of the words “hack” and “marathon”) is a group 

activity organized by diverse creators—such as software engineers, designers, and 

project planners—and is the most common example of Civic Tech [31]. Hackathons 

involve exploratory joint work that occurs in the production process of prototyping an 

online service, system, or application [32]. 

Recent civic hackathons have been time-limited events (typically lasting hours or 

days) launched at a specific venue where enthusiasts, government workers, interested 

citizens, and the private sector can collaborate. The goal of a civic hackathon is to 

leverage open government data to develop software applications that address issues of 

shared civic importance [33]. Hackathons encourage collaboration across multiple 

disciplines as new ideas are generated [34]. Usually, hackathons are organized to solve 

a problem, and the wide acceptance of participants in civic hackathons is used to 

facilitate methods of citizen-driven engagement [35]. These bottom-up and 

non-hierarchical approaches may be more likely to create sustainable change. A 

recently published report [36] emphasized the importance of citizens’ active 

involvement in this process, called “co-creation.” 

After OGP, civic hackers can use their coding skills to work with municipal open 

data to program apps and find solutions to improve citizen life. From Mayor 

Bloomberg’s 2011 “Reinvent NYC” civic hackathon to the City of Paris’s 2016 urban 

security–focused event to Toronto, Canada’s 2015 traffic jam event, local governments 

worldwide are using civic hackathons to deploy open data to fix their cities [37]. 

Communication in civic hackathons has taken place on various communication 

channels, such as Twitter, Slack, and GitHub Gist (a platform to share code snippets 

and discussions with others), which often affects their product designs. 

In this study, we collected cases of smart societies; investigated the structure and 

mechanisms of collaboration between GovTech and Civic Tech; and identified the core 

mindsets, skillsets, and theoretical systems used. Our findings are arranged such that 

they can be utilized in the content of a university-level educational technology course, 

which we designed to develop students’ transformative competencies to enable them to 

become active citizens. Therefore, this study does not involve analyses of cases for 

ethnographic purposes. The analysis is based on education technology and attempts to 

depict a systematic structure based on these cases. Technology-enabled, large-scale 

citizen engagement has enormous potential to advance smart societies. The course is 

thus intended to offer a general education that involves citizenship education as well as 

educational technology. The course’s target students include not only the 

technologically savvy but also the technologically naïve living in a smart society. 
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2 Concerning Pedagogy 

In a recent case of collaboration between GovTech and Civic Tech, the Tokyo city 

government and Code for Japan released a COVID-19 information website as a 

municipal service on March 4, 2020 (https://stopcovid19.metro.tokyo.lg.jp/en). Code 

for Japan proposed the following action mindset on March 3 to organize collaboration 

with heterarchical individuals [38] (translated by the author): 

Why we are here 

To protect the life and health of citizens in Tokyo. 

To disclose accurate data to people inside/outside the country. 

To show the concrete effects of producing a proper product by a proper method 

through a collaborative process. 

Action principles to develop a website 

User perspective. 

The meaning of information arises when it reaches people.  

Recognize the importance of user experiences. 

Engage in numerical analysis through the collection of access, terms used in 

retrievals, and SNS (social network service) data. 

Although it is not suitable to have strict rules or codes for effective collaboration in a 

casual organization, a common mindset must be shared to ensure efficient individual 

contributions. Since this mindset does not involve any political or technological 

specifications, individuals of many different backgrounds can understand the goal of 

the project. Participants of the hackathon deemed the mindset indispensable in gaining 

each individual’s trust and ensuring their taking immediate action to participate in the 

project [39]. This comprehensive involvement in the smart society enables students in 

our target course to develop competencies that will enable them to collaborate in the 

transformative society. 

There is also another method for enhancing the smart society: namely, launching 

underrepresented talent into successful careers by providing a model for professional 

activities, called “tech apprenticeship.” In other words, GovTech and Civic Tech can 

provide entry-level workers with a more stable pipeline into medium-skilled jobs in the 

growing tech workforce, a field that is creating many good jobs [40]. The present study 

also focuses on the structure and systems of software engineering collaboration. While 

the smart society is often discussed in terms of citizenship and software engineering, it 

is also important to include enabling social competencies, such as media information 

literacy [41] and digital literacy [42]. 

The following systems are identified as core materials that can be used by students to 

understand the smart society and activity incorporating both GovTech and Civic Tech. 

2.1 Double loop learning 

Double loop learning is an educational concept and process that involves the 

reconsideration of goals or decision-making rules. The first loop uses the existing goal 

or decision-making rule, while the second loop enables its modification [43] (Figure 1).  
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Fig. 1. Double loop learning process. 

The theory focuses on living problems that are complex and poorly structured and 

change as problem-solving advances. An important aspect of this concept is the 

distinction between an individual’s espoused theory and their “theory-in-use.” Bringing 

these two into congruence is a primary concern of double loop learning.  

The action theory learning process has four basic steps. The processes outlined in 

Figure 1 are shown in parentheses.  

1. Discovery of espoused theory and theory in use (1–5); 

2. Invention of new meanings (6); 

3. Production of new actions (7–8); and 

4. Generalization of results (9–10). 

2.2 Design thinking 

Design thinking is a methodology for group creative and practical problem-solving 

that begins by collecting ideas from members. In this way, it resembles “ideathons” (a 

portmanteau of the words “idea” and “marathon”): short brainstorming events that 

involve exchanging ideas in order to identify a project’s target. Design thinking is a 

non-linear, iterative process that includes the following five phases: empathizing, 

defining, ideating, prototyping, and testing. It is most useful for tackling problems that 

are ill-defined or unknown [44] (Figure 2). The “emphasize” stage (1) involves 

processing activities to understand and imagine the users of an intended product; in the 

“ideate” stage, a group makes a decision to select one solution (3); and the test stage (5) 

involves the innovation process, in which a group performs various trials to arrive at the 

goal product. The adjustment process of double loop learning is involved in design 

thinking, in which a team redefines problems and creates innovative solutions to 

prototype and test [45]. 
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Fig. 2. Design thinking steps. 

Collaboration is an integral part of design thinking, which is both a process and a 

mindset. It is therefore logical to examine the concept of collaborative governance in 

design thinking [46]. Collaborative governance aims to achieve responsive and 

inclusive governance, and GovTech and Civic Tech are recognized to foster, embed, 

and encourage collaborative governance [6].  

As the nature of design thinking is organized by the various talents of group 

members, it is more suitable for improving a system than for developing one [47]. 

2.3 Agile Methodology 

 

Fig. 3. One iteration of a constant cycle in the Agile methodology. 
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The Agile methodology is a type of project management process mainly used in 

software development in which demands and solutions evolve through the 

collaborative effort of self-organizing and cross-functional teams and their customers 

[48]. The Agile methodology involves the continuous iteration of development and 

testing, whereas the traditional production method (the waterfall methodology) uses a 

planned sequential order wherein the team only moves to the next phase of 

development or testing after successfully completing the previous step [49]. An Agile 

project is split into short and constant cycles called “sprints,” and cycles continue to 

change as the project takes form (Figure 3). This change management technique is an 

integrated part of the Agile methodology. While Civic Tech frequently involves 

coding, it is inclusive, user-centered, agile, and open to different types of collaboration 

[50]. 

Double loop learning has been used in Agile methodology [51], particularly in 

discussions of the management of software production [52], hackathons [53, 54], and 

public management [55]. 

2.4 Lean principle 

Initially, the lean principle was introduced in manufacturing practices, but it has 

recently transformed the world of knowledge work and management. The lean 

principle encourages working towards continuous improvement and is based on the 

fundamental idea of having respect for people. The five steps of the lean principle 

process are proposed in [56] and displayed in Figure 4. 

 

Fig. 4. Lean principle process. 

While the core premise of the lean principle is eliminating waste, it takes effort to 

identify waste and implement best practices. Waste can be defined as any production 
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process or activity that is without value—for example, overproduction, defects, and 

waiting during production activities. The lean principle emerged just after Agile 

methodologies; the goals of Agile were aligned with those of the lean principle and 

often applied in projects that emerged on GitHub [57]. Moreover, the lean principle has 

been combined with DMAIC (define, measure, improve, and control) [58] from the Six 

Sigma methodologies to eliminate waste and improve processes [59] and has become 

the most popular strategy in the manufacturing and public sectors [60]. A previous 

study [61] also reported beneficial effects for startups that used design thinking before 

introducing the lean principle. 

3 Discussion 

In this section, we discuss lateral and potential factors that can impact or support 

activities intended to move toward the smart society. 

3.1 X-tech 

In its fifth science and technology basic plan, the Japanese Cabinet proposed an 

initiative called Society 5.0 [62]. This initiative aimed to create a super-smart society 

that used digital technologies to provide necessary items and services to citizens who 

required them and enable citizens to live active and comfortable lives thanks to 

high-quality services. The Japanese government related the initiative to the 

implementation of the United Nations’ Sustainable Development Goals (SDGs) and 

listed “creating a global future through Society 5.0” as a recommended action [63]. 

Together with this movement, Keidanren—the dominant business federation in 

Japan—depicted a proactive vision of using Society 5.0 to achieve the SDGs [64]. It 

included 10 systems of Society 5.0, 17 goals of the SDGs, 24 X-Techs, and 17 key 

technologies (Figure 5). GovTech and Civic Tech are dominant X-Techs that are 

challenging various areas to innovate their industrial structures and systems using 

digital technologies, including FinTech (finance), AgriTech (agriculture), and EdTech 

(education). Therefore, government programs and citizen activities are no longer 

separated, and our social progress proves that they work best when used together under 

the umbrella of the SDGs. 
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Fig. 5. Framework of Society 5.0 and Sustainable Development Goals. 

3.2 SDGs 

International discussions are proceeding regarding the implementation of the United 

Nations’ SDGs [65], which were adopted in September 2015 as guideposts for the 

entire world. While their driving principle is to realize peace and prosperity for all 

people and the planet by responding to challenges with an inclusiveness that “leaves no 

one behind” [66], the Japanese government has incorporated the guiding principles for 

the implementation of SDGs in the following four action areas: 

• Creating a global future through Society 5.0 

• Enabling solutions using global data 

• Promoting cooperation at a global level 

• Cultivating human resources to undertake science, technology, and innovation 

efforts for SDGs. 

Achieving the SDGs requires GovTech in which governments and public sectors are 

more agile, collaborate across agency boundaries and national borders, develop 

digitally transforming deliveries of public services, and harness disruptive technologies 

for new solutions to hitherto-unsolved problems [67]. The implementations of Civic 

Tech projects also frequently have close relationships with the SDGs [68, 69]. 
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3.3 MOOCs 

Although GovTech and Civic Tech have been considered tools for improving the 

“political fabric” (debates, concertation, legislative processes, elections, and so on), 

EdTech has opened the door to continuing citizen activity over the long term, which 

implies new ways of teaching, learning, sharing, and creation [70]. 

The worldwide EdTech market is estimated to have a 13.9% compound annual 

growth rate [71]. Massive open online courses (MOOCs) are an example of EdTech as 

well as an integral form of online services. EdTech has fostered diversity in education, 

particularly through online education methods that involve the concept of “learning 

over education” (i.e., learning outside of the conventional education system). MOOCs 

can also be used to learn about smart cities and related technologies as well as 

communication [72]. 

4 Conclusion 

In the field of education, various objective-oriented theories and design systems 

have been used in which the initial stage involves defining the target of the project 

and designing the project process and evaluation criteria. However, we now use other 

systems that begin with investigation or execution. 

For example, the ADDIE (analysis, design, development, implementation, and 

evaluation) system [73] for lesson design under behaviour theory begins by defining 

the target and overall procedure of a lesson to teach prepared content. However, the 

5E (engage, explore, explain, elaborate, and evaluate) system [74], which is based on 

constructivist theory, aims to build a student’s own understanding during a lesson that 

includes target searching. The PDCA (plan, do, check, and act) system is also used in 

education, but it has been considered for replacement with the OODA (observe, 

orient, decide, and act) system, which prioritizes flexible decision-making [75].  

Another similarity between education and the smart society can be found in the 

style of systems used, namely cyclic and loop systems. This means that most projects 

have continuous phases. Therefore, if students understand the mindset and system 

structures, they can prepare for participation and contribution in the next phase. 

Table 2.  Results of Cases Including Other Systems in GovTech and Civic Tech Activities 

 System A B C D Characteristics 

A Double loop learning -    
Change espoused theory, problem-solving 

procedure 

B Design thinking v -   
Collaboration method, design project, exchange of 
ideas 

C Agile methodology v v -  Production method, customer opinions, iterative 

D Lean principle  v v - 
Manufacturing method, improvement, decreasing 

waste 

Note) v: possible to appear in another system 

Although these systems have different application purposes, they are not always 

applied independently. It is possible that some phases in a system will involve another 
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system. We summarize the reported relationships in previous cases of the smart 

society in Table 2 to provide comprehensive understandings of systems for students. 

As a challenge in the near future, we intend to investigate EdTech cases that teach 

content related to the smart society, GovTech, and Civic Tech. 
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