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Abstract: Despite the fact that hackathons and digital innovation contests have emerged as substantial
intermediaries in open innovation and entrepreneurship, knowledge about how hackathons and
digital innovation contests impact innovation in cities is restricted. There is also a scarcity of models
that aid in the organization of digital innovation contests. Based on the existing frameworks for
contest organizations, the aim of this article is to present a case study which develops a framework
for hosting and evaluating open data hackathons. The hackathon framework is developed from
the organizer’s viewpoint, and it has been executed in three digital innovation competitions in
Thessaloniki. The suggested scheme adds new knowledge to the field of open data and digital
innovation competitions while also providing practitioners with opportunities to host digital contests.
Moreover, this framework offers hackathon organizers with regulations and resources to help them
plan innovation contests that contribute to the betterment of an open data ecosystem.

Keywords: service innovation; digital services; open innovation; hackathon; ecosystem

1. Introduction

The popularity of open data hackathons and digital innovation competitions is grow-
ing continuously. Digital innovation contests and hackathons have become popular and
improve the increase in open innovation and entrepreneurship [1]. Hackathons are or-
ganized to stimulate the development of services using open data that will increase the
added value for governments and citizens. The purpose of hackathons is to engage citizens
and developers to collaborate to develop open data applications that are launched in the
market through contests [2–5]. Hackathons are gatherings of people who come together
to work on designing and promoting a new or completed application to the public [6,7].
Hackathons are short-term events in which developers generate ideas and turn them into
applications. The ideas and prototypes are then evaluated by an expert jury, and winners
are chosen [5]. Even though hackathons are a frequently used method to enhance the
generation of new ideas and the development of prototypes, only a limited number of
prototypes developed during digital innovation competitions are launched on the market
and used by end-users [2–5].

Additionally, hackathons are designed by organizations to generate ideas for new
products or services and evaluate existing ones. Many organizations promote intra-
entrepreneurship by motivating employees to participate in innovation contests and to
develop their own ideas in order to make suggestions for improvement to existing ser-
vices [6]. An essential component of open innovation is making use of various outside
bodies of information in order to bring about the improvement or transformation of partic-
ular aspects of reality. In a similar vein, open innovation seeks to investigate a wide variety
of already existing sources and opportunities in conjunction with the firm’s capabilities
and resources, and to exploit those opportunities widely through resources, capabilities,
and multiple channels [7].
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Many hackathons are based on open data, but the developed services fail to satisfy
the needs of the open data market due to obstacles faced by participants in contests.
Although hackathons have grown in popularity, the rate of finalized applications that
attract the market is low. The development of services using open data has failed to meet the
expectations, and findings indicate that the applications which have been developed during
these contests and have been transformed into services using open data to reach the market
are limited due to obstacles faced by developers [8–10]. Although innovation contests and
hackathons are popular topics in academic research, findings regarding the functions and
actors involved in this process and how they affect the digital service innovation process
are limited [5,11–13]. This occurs as a result of the processes of organizing hackathons and
how they affect the development of innovative services as well as the fact that it is still
uncertain who the actors are [5].

Therefore, effective management tools and new models for digital innovation competi-
tions and hackathons are required in order to better manage digital services and open data
applications as well as increase innovation and the impacts of competitions. Hackathon or-
ganizing committees should follow a set of principles to ensure that hackathons are properly
managed and that they become a driving force of innovation in a city’s economy [12].

Thus, scholars are trying to develop models and tools that support the organization,
implementation, and evaluation of these competitions to improve the efficiency of digital
services and the benefits of digital innovation competitions [8]. Scholars have concluded
that a model is necessary to support the organization, execution, and evaluation of digital
innovation competitions, taking into account the role of organizers during the organization
and execution of hackathons to increase the generation of new ideas and the development
of new services. This model can help us understand how hackathons affect the innovation
ecosystem in greater depth [8,9].

The aim of this article is to present a case study which develops a framework for host-
ing open data hackathons in Thessaloniki based on previous models for hosting hackathons.
The following are the key questions in this survey: What are the stages for organizing
digital innovation competitions? What are the challenges for organizers? The focus of this
paper is the hosting of contests, which is analyzed through the prism of the experiences
of three digital innovation competitions in Thessaloniki. These applications improve the
city’s efficiency as well as the daily lives of its residents. When it comes to constructing
a “smart city” in Thessaloniki, organizers must provide open innovation platforms that
can be used by all municipal bodies interested in developing new apps. When public data
are made available and entrepreneurs are encouraged to use them, new opportunities are
created for people in the ecosystem to work together.

The remainder of the article is organized as follows. Section 2 analyzes the research
conducted concerning hackathons. The methodology for the paper is presented in Section 3.
Section 4 describes the evaluation of the proposed model in three hackathons. Section 5
presents directions for further research.

2. Open Data Innovation Hackathons
2.1. Motivations and Benefits

Public organizations distribute data to support citizens and developers to participate
in innovation contests in order to create applications using open data. Organizers host
these hackathons in order to inform citizens of the significance and the usage of open data
and to support developers to create new applications. These innovation contests are a
predominant strategy for boosting openness and economic growth through the use of open
data [11,14].

Open data receive much attention from public organizations, but the market is still
immature. Although innovation contests and hackathons have become a popular method
to develop service innovation based on open data, their surveys are limited. The market
of open data is still in its infancy because organizers of hackathons do not take into
consideration the benefits and the motivations of the digital contests for both sponsoring
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governments and hackathon participants. Moreover, the organizing of digital innovation
contests is not implemented strategically. Organizers of hackathons have to educate,
motivate, promote, and persuade developers to use open data in the creation of apps for
citizens or businesses (such as tourism) that will meet market requirements [11]. Organizing
a digital innovation contest or a hackathon, then, is the biggest challenge in encouraging
developers to come up with new ideas that can be turned into applications for citizens.
Organizers offer money to winners in order to persuade developers to participate.

Developers in eight European cities were interviewed by Lee et al. (2015) [14], who
found that money is a major driver for developers, giving them the foundation they need
to grow their digital service application portfolios. Another motivation for developers is
the distribution of data by public organizations. Governments are obligated to make open
data available freely and easily in order to support developers to utilize them and develop
digital services and applications [11]. Other motivations for developers which persuade
them to participate in hackathons are the opportunities for training, collaboration with
other developers, and new knowledge and the fairness of the judgment system [2,7,15–17].
These motivations encourage developers to participate in hackathons because they can
explore their ideas, transform them into digital services, and face high market competition
and technical uncertainties. Organizers of previous digital innovation contests distributed
open data to help participants develop new skills and create new applications [11]. Further-
more, participants are drawn to hackathons for a variety of reasons, including intellectual
stimulation, a chance to demonstrate their abilities, a chance to gain professional and
personal recognition, a chance to learn new skills, a chance to have some fun, and a chance
to reciprocate in some way [5,18].

Furthermore, many companies promote intra-entrepreneurship by motivating em-
ployees to participate in innovation contests and to develop their own ideas in order to
make suggestions for improvement to existing services. They aim to develop new products,
increase business value, and look at business opportunities by sharing knowledge, compe-
tencies, and technological resources [7,19]. Open innovation, which acts as a driving force
for effective internal and external flows of knowledge and technology, is unable to capture
the value of these flows unless it is first harnessed by essential internal resources [1,19,20].

Open business models make it possible for an organization to be more efficient in the
processes of value creation and value capture.

They also make it possible to extract a greater amount of value from a company’s
key asset, resource, or position by allowing it to be used not only in the company’s own
operations but also in the operations of other companies’ businesses. When it comes to open
business models, collaborating with other partners in the ecosystem is one of the primary
means by which value is produced. Companies that pursue an open business model
actively seek new ways of working together with suppliers, customers, or complementors
in order to open up and expand their business opportunities. Therefore, developing a
business model that takes into account co-creation is essential to open innovation and the
appropriate dynamics that go along with it [21–23].

2.2. Digital Innovation Contests and Hackathon Preparation

Organizers of a hackathon explain the contest’s main goals and encourage people
to take part in it. Once the contest starts, they are in charge of everything that goes into
making it happen, including the timings, location, technology, and logistics. Next, attendees
develop their apps, which the jury committee evaluates [6,24,25]. According to scholars,
successful digital innovation contests can be organized using one of the models listed in
Table 1. Despite the fact that the stages in each of these models differ, they are all very
similar. It is, however, important to plan digital contests carefully because organizers must
provide funding and support as well as the technological tools they need in order to run
the competition [12,26].
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Table 1. Models for organizing hackathons.

Phases Activities References

1. Leadership support An outline of the hackathon’s aims and priorities

[6]

2. Publicizing the event Invitations and announcements to get people excited
about the event

3. Timing The date of the hackathon

4. Social media and team building Participants can communicate with one another in
an online forum

5. Preparing the participants Technical infrastructure

6. Hackathon day infrastructure Preparation of small breakout conference rooms and
networking facilities

1. Ideation and team building Collection of ideas

[16]
2. During the hackathon Technical infrastructure

Coffee and food

3. Post-hackathon It is up to the attendees to decide how their idea can
be advanced further

1. Outlining the basis An outline of the hackathon’s goals and objectives

[3]2. Planning and organizing

An outline of the hackathon’s challenges

Logistics

Sponsorship

Promotional effort

3. Hackathon execution

4. Post-event follow up

1. Preparation

Goals

[27]

Skills

People

2. Hackathon

Problems

Solution alternatives

Prototypes

Pitch and feedback

3. Decision

4. Follow-up activities

Product readiness

Rollout

Sales

There are three main stages that coordinators use to broadcast a hackathon or a digital
innovation contest, per the published literature. The first step in planning an event is to
determine its aims and targets. To increase participation, they will need to let people know
about the contest via social media, email, posters, and other means. The competition’s
preparation is the focus of the third stage (for example, technical resources, APIs, software
libraries, WiFi access, physical space, networking facilities, small breakout conference
rooms, and the logistics of the competition). In order to win a hackathon, a prize and a
set of criteria must be established. As a final step, members of the judging panel and the
sponsors who will back the winners must be invited [28–31].

To design a hackathon, Longmeier et al. (2022) [6] proposed a framework that involves
six activities. Defining the hackathon’s aims and objectives is the subject of the first.
Advertising and publicizing the event are included in the second activity. The event’s
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timetable is discussed in the third activity. The fourth and fifth activities revolve around the
use of technical resources. The final step is to set up conference rooms for small breakout
sessions and other networking opportunities. Alternatively, organizing a hackathon can
be broken down into three steps, but the final step was left out of the previous model by
Komssi et al. (2016) [16]. To begin, participants are asked to sign up for the hackathon
and provide a brief description of their entrepreneurial ideas. To help with the hackathon,
the second activity refers to resources. The last activity involves post-hackathon activities
where participants must seek funding to expand their ideas and develop new products
or services. In addition, Pe-Than et al. (2022) [3] presented a framework that is similar to
the previous one, where they stress the importance of defining the hackathon’s aims and
objectives in the first activity. Promotion of the event is referred to as the second activity.
Processes for the hackathon’s actual execution are covered in the third activity, as are events
for participants to attend following the hackathon.

The applications that are developed during digital contests or hackathons can be
provided to citizens through a market launch. For example, in Helsinki, developers can
use online market sales channels (e.g., Ovi Store and iTunes) in order to distribute their
developed services without significant distribution costs, which allows for practically
unlimited upscaling of the services’ utilization [24]. In Amsterdam, participants in digital
contests use municipal websites in order to inform citizens of the civic applications and
they make available their services [14].

When Juell-Skielse et al. (2014) [5] surveyed developers participating in open data
hackathons, only one-third of the participants had completed their projects, even though
they had planned to do so. To solve this problem, open data hackathons should include
entrepreneurs and venture capitalists as juries who are aware of the motivations of the
developers participating. As a result, developers could engage in real-time discussions
about their applications, present them to potential investors, and secure funding during
the closing ceremonies of digital contests [14].

3. Case Study and Suggested Framework

The organization of hackathons and other digital innovation contests is an important
part of the growth of the city of Thessaloniki by the local government there. Organiz-
ers motivate developers to generate new ideas and create new applications. Moreover,
organizers encourage developers to develop digital services, expand their applications
further, and create innovative startups. Hackathons are an opportunity for them, because
these competitions provide information, tools, consultancy, and funding to developers in
order to develop digital services. The city of Thessaloniki should host hackathons and
innovation contests strategically to maximize the benefits for both participants and citizens.
Figure 1 depicts the suggested framework for organizing themed hackathons, which is
based on existing models that have been implemented in digital innovation competitions
and analyzed in Section 2 [3,6,16].

The model consists of four phases. The purpose and the objectives of the hackathon
or digital innovation contest are defined in the first phase. As these events are themed,
each one has a different concept, and developers have to create applications according
to it. In the second phase, the organizers have to develop a plan for the execution of the
contest. Thus, they have to obtain sponsors to finance the hackathon, the venue and IT
requirements, and the catering. Furthermore, the organizers have to plan the registration
platform, decide who the juries are, and develop a marketing strategy in order to promote
the event. The third phase involves the activities required for the execution of the hackathon.
On the day of hackathon execution, the organizers are obligated to support developers
with technical infrastructure in order to create their applications and to provide them with
food. After many hours of programming, the developers present their applications to the
jury committee, and they select the best ones, which win prizes. The fourth phase is the last
phase of the hackathon preparation process. In this phase, the participants give feedback
to the organizing committee in order to improve the hosting of hackathons in the future.
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Based on this feedback, the organizers can evaluate the outputs of the hackathon and
focus on the activities which have to be improved in the next years. Unfortunately, when
organizers prepare hackathons, they often ignore the importance of this phase. Figure 2
summarizes the activities included in each phase.
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Organizers should further support the developed applications after the end of the
event. Developers who participate in hackathons aim to develop applications which will be
useful for citizens, and they should have the opportunity to expand their applications and
create innovative startups by finding funding and mentors to support the establishment
of startups. Unfortunately, the organizing committee often does not help developers find
consultants to support them to start a new business and marketplaces to promote these
applications. Therefore, organizers could involve entrepreneurs and consultants in the
judgement committee in order to support developers to create startups and obtain funding
for them.

The grounded theory method, which aims to present an understanding of the dy-
namics based on a singular setting, can be referred to in this study. This method can
involve a single case or multiple cases, and it can combine qualitative and quantitative
approaches to data collection. As so little is known about the design strategies that are
utilized during hackathons and other innovation competitions, this approach has been put
into practice [32–34].

In this paper, the case study approach aimed at selecting cases that vary from context to
context includes hackathon organizers in Thessaloniki. This allowed the authors to evaluate
the execution process within each hackathon as well as how design choices impact the
participants’ overall performance. The evaluation of these competitions was based on both
primary and secondary data. In addition, interviews were conducted with the organizers
of innovation competitions and hackathons that were held in Thessaloniki. The average
length of time spent on each interview was 53 min, with an overall range of 45–60 min [8].
The interviews were conducted with the organizers of three digital innovation contests that
were held in Thessaloniki.

Conducting interviews makes it possible to gain an understanding of the activities and
events taking place within particular settings. According to the existing research [6,16], the
questions were connected to the goals and design choices that influence the performance of
hackathons or digital innovation competitions. Organizers were asked to provide details
about the process and activities of hosting hackathons as well as the challenges raised
during hackathons, for example: What are the main activities for organizers? What are the
organizers’ goals? What are the participants’ goals? How do developers create applications?
What are the prices? Who participates in the jury committee?

Three digital innovation contests in Thessaloniki used and evaluated the proposed
model. A digital innovation contest has been held by the city of Thessaloniki every year
since 2014. These competitions were held with the intention to come up with new ideas
and bring them into existence. It started with a contest called “apps4Thessaloniki”, which
aimed to assist developers in creating web and mobile applications that improved various
aspects of the municipality and city. The second competition was called “Hackathess”, and
the goal of this hackathon was to develop new applications based on open data to improve
city life in Greece. The third digital competition, “apps4thessaloniki tourism edition”,
was aimed at developing web and mobile applications that would help the city’s tourism
industry grow.

These applications will make new paths available for the development of digital
narration, which in turn will allow for the creation of new experiences for tourists who
come to the city. The objective of the hackathon was to provide application developers with
access to open data gathered from organizations in the city that are associated with tourism.
Residents of Thessaloniki were also invited to submit their ideas for potential applications,
which served as inspiration to the programmers who created the final products. Finding
cases that are different from one another contextually and that involved groups that
represent different roles in the ecosystem of Thessaloniki and have a variety of skills was a
primary focus during the case selection process so that each competition’s execution could
be compared.

The municipality’s initiative was not just for those with programming skills. Citizens,
institutions, organizations, and companies throughout the city were asked to register on
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their platform to share their ideas for new digital applications and services. This effort
included engaging the entire city. Organizations, institutions, businesses, and citizens will
thus work together under the umbrella of the municipality to develop a network to address
current issues by harnessing the power of new technology.

The mind mapping technique has been used describing the central problem to visually
represent the issues of the competitions [35]. Mind maps are used to record all of the
important concepts in a topic and to focus on the relationships between them [36,37].
Conceptual maps encourage the generation of ideas, the rapid production of results, the
visual representation of ideas in a graphic manner, and the interrelationships between
concepts [37]. The appearance of mind maps in digital form is often significantly more
consistent than mind maps in paper form [38]. A subject tree that can be expanded and
collapsed to organize information or thoughts is an example of what is known as a digital
mind map [39].

4. Results

The events took place in teams of up to three people, with 50 participants. Open
datasets provided by the municipality of Thessaloniki were used to develop 12–14 new
applications during each hackathon. Transportation, energy, food, water, structures, infras-
tructure, governance, tourism, etc., were among the topics addressed in the applications.
Registration for each hackathon or digital innovation contest was completed. To collaborate
and create applications, the participants then established their teams. To encourage teams
to create new applications, the organizers set up a platform where citizens could sign up
and submit their ideas. Participants on this platform were encouraged to share their ideas.
People’s needs were taken into consideration by those who participated. A panel of judges
evaluated the applications created by the developers after 32 h of programming.

4.1. Definition of Goals

Participants and citizens alike were encouraged to use open data and applications
developed based on those data as part of the goal of hackathons in Thessaloniki’s innovation
contests. Using only open data sources provided by the municipality, participants were
required to build an app for the municipality. In this instance, attendees were free to
create any application that fits within the selected topic areas selected by the organizers
(such as crowdsourcing, public data, etc.). Sometimes, participants are compelled to build
applications using open data.

The first hackathon’s goal was to develop web and mobile applications that would
help the municipality and the city in various ways. The second hackathon’s goal was to
create new applications that would improve the lives of citizens by utilizing open data. The
third hackathon focused on tourism. Thus, its purpose was the development of applications
that will provide new experiences and benefits for tourists.

4.2. Awareness Strategy

Contests were promoted through a mix of public announcements and personal invita-
tions. The scope of hackathons was made clear via websites built to inform participants and
the general public. In addition, there were posters all over the city. To encourage students
to participate in contests, emails were sent to undergraduate and graduate students at
all of the city’s universities. Digital contests mainly attract software developers and the
technical community with technical skills. Technical staff members are encouraged to
come up with new ideas during the competition, and other businesses or organizations
are encouraged to help the winners establish their startups. The executives of the Open
Knowledge Foundation in Greece and the Urban and Regional Innovation Research Unit
were also asked to participate in the jury committee of the contests.
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4.3. Planning and Organizing the Hackathon

As digital contests are usually attempting to engage developers and juries who have
work or academic commitments during weekday business hours, these contests are most
often conducted on weekends. Furthermore, it would not be feasible to remove juries
from their normal work duties, and as a result, the organizers decided that a typical
weekend schedule would likely be successful in this case. Another important aspect of
timing is the planning of the agenda and schedule of events during the contest. The
organizers had to balance the amount of time given for idea pitches, team formation,
development and presentation of applications, evaluation of applications, and closing
remarks to maximize the amount of time available to developers. The 32-h time limit for
each contest necessitated that the organizers maximize the time available to the attendees
for application development. An online platform was set up where citizens could register
and submit ideas that sparked the creation of new applications. Using the needs and
problems of citizens, participants were able to create solutions for transportation, social
services, economic conditions, and local government administration. No teams could
be formed, and no questions could be asked. There were also awards, closing remarks,
and judging after the competition was over. Thus, teams had more time to develop their
applications.

The organizers had to provide all the technical tools necessary for the developers to
develop their applications because they were paying attention to developers with different
levels of experience and knowledge. APIs and software libraries could be used with the
help of a software development kit. Additional considerations included the size of the
room, the logistics of each competition, and the availability of Wi-Fi access. Small breakout
rooms were also provided for teams. Based on the ideas that were voted on by the public
on the previous two days, participants formed teams. As soon as the groups had been
formed, they got to work on building their solutions. After 32 h of coding, the developers
prepared for the presentation. Participants had limited time to present their application to
the jury committee. Following the end of the competitions, the winners were announced,
and closing remarks were given. The websites were also mentioned. The applications were
posted on the contest websites to entice participants to join future hackathons.

4.4. Hackathon Execution

According to the event planners, these competitions are expected to last anywhere
from 1 to 3 days. The competition must be organized by the organizers (e.g., physical
venue, scheduling, logistics, and technical resources). Jury members then look over the
applications created by the participants. The most important part of each competition is the
final pitch in front of the jury to select the most innovative prototype. Toward the end of
each contest, a jury panel selects the most innovative prototypes that should be developed
into viable products for clients and presented to the public. There were a variety of people
on the jury, including industry experts, potential clients, mentors, academics, investors, and
members of the Thessaloniki municipal government. Other stakeholders can also be invited
to participate in the iterative approach at the beginning of the decision-making process.

The participants were judged by a panel of experts as well as by the general public, who
cast their votes for their apps on an online voting system. Academics, mentors, potential
customers, experts, senior managers of local businesses, investors, and members of the
municipality of Thessaloniki were on the panel to choose the winners. The audience’s votes
accounted for 30% of the score, while the jury’s votes accounted for 70%. The deposited
ideas could also be graded by the public on a scale of 1 to 5 points. At the awards ceremony
for the winners of the contest, the person who came up with the best idea talked about
it. Criteria such as innovation, scalability, usefulness, and the design of the user interface
(the experience of the user of the app) were used to evaluate the applications by the juries.
Some other considerations included multilingual support, the availability of data, and
technical expertise. The winners of the competition were given various prizes, such as
money and tablets.
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4.5. Post-Event Evaluation

The following provides brief summaries of the contests’ outcomes. More than 85,000 peo-
ple have visited the contest’s website. More than 80% of visitors came from Greece, while 20%
came from around the world, with the majority coming from the United States and Europe.
In addition, 220 people came forward with ideas, and around 3000 people weighed in on
them. As a result, 14 of the contestants’ submissions were deemed particularly valuable and
applicable. The organizers of these competitions did not obtain any feedback from the people
who took part, even though the competitions were successful and new apps were made. As a
result, the organizers did not encourage the winners to expand their applications and create
startups. Mentors who can help attendees obtain funding and get their applications off the
ground should be sought out. This can be a new step in the suggested framework [3,6,16].

Figure 3 presents the updated model.
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4.6. Challenges for Organizers

Organizers have to face many challenges. They should provide more open datasets
to developers to support them to develop new and innovative applications, which will
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improve internal city processes, provide citizens with better public services, and support
government-to-citizen contact. During hackathons, web-based APIs can be used to achieve
rapid arrangements and use on common platforms. This is a way to guarantee value
capture. Another challenge was that the organizers were not informed of the motivations
of participants so as to increase their engagement. The organizers reasoned that prize
money was a significant motivation for developers, but they ignored other motivations for
developer participation such as networking, new knowledge, training, fun, and support
for the creation of startups. The amount was limited to support developers. Organizers
could include entrepreneurs and venture capitalists as jury members in order to support
developers to start a business from their applications. Although external funding is signifi-
cant for the development of their applications, developers aim to capture value through
launching applications to the market. Municipal sites should promote the applications
which have been developed in innovation contests to citizens. Thus, developers can aim to
obtain more subscribers at the beginning of their startups so that they can continue with
the development. They need increasing awareness through the municipal platform to be
able to grow. The use of app stores such as those of Apple and Android is not effective
because they do not categorize city applications and it makes it difficult to create awareness.
Furthermore, during innovation contests, workshops on business modeling should be run
to support developers to create business models for their applications. Figure 4 represents
these challenges.
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Using the free tool mindmap.com, a mind map depicting the stages for arranging
open data hackathons as well as organizers’ challengers (Figure 5) was developed. A mind
map is a visual depiction of thoughts or concepts that can be used to better comprehend
the relationships between them. Every node in a mind map has the capability of spawning
a new one. The mind map was constructed using the paradigm of hosting open data
hackathons as a starting point. The technique was expanded to connect the thoughts based
on their importance.
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5. Grounded Theory
5.1. Hackathon for Service Innovation with Digital Platform

The evaluation of the proposed model gives us a better chance of meeting the goal of
improving the city’s quality of life through collaboration and commitment from all of the
city’s different groups. Models such as this one aid in the design, execution, and evaluation
of digital innovation contests. A hackathon or competition cannot be organized in a single
way, but each public institution’s needs must be defined specifically, and the set-up should
be tailored to each specific use case [40]. When the goal of an event is clearly communicated,
it can be good for both the organizers and the people who show up. Clear objectives and
plans for follow-up activities help a viable product to be developed and launched for the
customer base [3,6,41–43]. An innovative product or service cannot be developed, launched,
or marketed without the help of sponsors such as small venture capitalists [44]. As a result,
participants may be unable to overcome the barriers to technological development and
commercialization. This is a significant problem.

There is a chance that the follow-up work will not get completed at all. After a
hackathon, it is critical to follow through with the next steps in a methodical manner.
An initial concept or prototype necessitates additional software development activities to
develop a solution (at least with a minimum set of features) and provide it to clients [27].

The results of the evaluation of the framework indicate some challenges for organizers
in designing hackathons. The main challenge is to integrate hackathons into the city’s
ecosystem culture and motivate participants, businesses, investors, public organizations,
mentors, and citizens (as application users) to be involved. Another significant challenge
concerns how to transform the prototypes into services which create revenue and value.
In fact, the main purpose of innovation contests is to produce services for the market.
Therefore, hackathons should be supported by decision makers such as businesses, R&D
managers, or venture capitalists who invest in developing applications or ideas further. A
further challenge concerns the adoption of hackathons by actors in the city’s ecosystem and
whether they fit in the smart city’s entrepreneurial culture [45–49]. The results of this study
indicate that hackathons are well accepted by stakeholders in the Thessaloniki municipality,
especially developers. However, both the designing and the execution of hackathons require
enthusiastic people and appropriate ideas in order to be applied. Therefore, hackathons
must not become a tiring routine but instead must be a way to generate and expand new
and innovative ideas.

5.2. Hackathon with Digital Platform and Its Relationship with Open Innovation

Thessaloniki’s efforts to organize competitions have raised many obstacles in their
management efficiency. Mechanism coordination is the main problem. Beyond the devel-
opment of the applications, there are no effective diffusion channels. Software applications
also restrict access to data because they are not available as open standards or for free. Fur-
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thermore, the data are not available in their original form, are not updated, and are not in a
format that people can use. This means that people cannot check the quality of the data and
use them. Hackathon participants cannot make apps because many businesses do not want
to share their data, making it impossible for them to participate. In order to publish useful
data, provide funding, educate citizens about open data-driven activities, share knowledge
and technical tools, and create networking opportunities that will support the launch of
more platforms based on open data, services, and startups in the city, collaboration with
universities, research institutes, businesses, consultants, and other public organizations is
necessary [31].

This is similar to what previous research has found. For example, Rys (2021) [50],
Juell-Skielse et al. (2014) [5], Kitsios and Kamariotou (2019) [28], and Pope and Greene
(2003) [51] stated that the most important challenges faced by hackathon organizers and
participants are the lack of external support, collaboration with partners for technical
development, and access to technical expertise and innovation experience. The lack of good
data sources, data quality, accessibility to local data sources for application development,
time or funds, promotional integrity, and data are all issues that they bring to light. They
also bring attention to other concerns, such as legal issues.

Many companies promote intra-entrepreneurship by motivating employees to par-
ticipate in innovation contests and develop their own ideas in order to make suggestions
for improvements to existing services. They aim to develop new products, increase busi-
ness value, and look at business opportunities by sharing knowledge, competencies, and
technological resources [7,19]. As a driving force for effective external and internal flows of
knowledge and technology, open innovation dynamics cannot capture the value of these
flows unless it is harnessed by key internal resources [1,19,20]. Open business models
enable an organization to be more effective in creating and capturing value. They also
allow greater value to be captured by using a firm’s key asset, resource, or position not
only in its own operations but also in the businesses of other companies. In open busi-
ness models, collaboration with partners in the ecosystem becomes a central source of
value creation. Companies that pursue an open business model actively seek new ways of
working together with suppliers, customers, or complementors to open and expand their
business. Therefore, the essence of open innovation and its appropriate dynamics is to
create a business model that considers co-creation [52–55].

6. Conclusions

In this article, we presented a case study on the evaluation of a model for organizing
hackathons in Thessaloniki based on previous models for hosting hackathons. The focus of
this paper was the hosting of contests, analyzing it through the prism of the experiences
of three digital innovation competitions in Thessaloniki. These applications improve the
city’s efficiency as well as the daily lives of its residents. When it comes to constructing
a “smart city” in Thessaloniki, organizers must provide open innovation platforms that
can be used by all municipal bodies interested in developing new apps. When public data
are made available and entrepreneurs are encouraged to use them, new opportunities are
created for people in the ecosystem to work together.

By sharing practical experiences with scholars and practitioners, this paper provides
new insights into the design, implementation, and evaluation of digital innovation com-
petitions. This article helps practitioners prepare competitions that meet the goals of the
organizers and encourage participants to start their businesses. Hackathons are a great
way to give citizens a sense of how their involvement can enhance their city’s quality of life
through the development of new apps. As the number of open data hackathons in Thessa-
loniki increases, the need for organizers to work with the city’s universities, government,
app users, and other ecosystem actors is also increasing. This collaboration is essential. A
hackathon requires careful strategic planning and an understanding of the goals that have
been set.
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This article presented an analysis of three hackathons held in Thessaloniki. A limitation
of this article is that the results cannot be generalized because they refer only to one case
study. Therefore, the proposed model should be examined in greater detail to see how
it can be applied to different hackathons, as they all have different goals, preparation,
implementation, and follow-up activities. Future researchers can use similar cases from
other cities or countries to create a holistic planning process for planning digital innovation
contests and hackathons and generalize the outcomes of this paper.

Another limitation is that there is a lack of research studying the motives that stimulate
developers to take part in hackathons and the advantages and obstacles from the usage of
open data. Although scholars have analyzed how to design competitions, the motivations
and understanding of open data’s significance as well as the advantages of their usage have
not yet been established or investigated. Thus, future researchers can investigate whether
developers opt to keep the apps or abandon them.

Author Contributions: Conceptualization, F.K. and M.K.; methodology, F.K.; formal analysis, M.K.;
investigation, M.K.; data curation, F.K.; writing—original draft preparation, F.K. and M.K.; writing—
review and editing, F.K. and M.K.; visualization, M.K.; supervision, F.K. All authors have read and
agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Qureshi, M.I.; Parveen, S.; Abdullah, I.; Dana, L.P. Reconceptualizing the interventions of open innovation systems between the

nexus of quadruple organization cultural dynamics and performance. Qual. Quant. 2021, 55, 1661–1681. [CrossRef]
2. Adamczyk, S.; Bullinger, A.C.; Möslein, K.M. Innovation contests: A review, classification and outlook. Creat. Innov. Manag. 2012,

21, 335–360. [CrossRef]
3. Pe-Than, E.P.P.; Nolte, A.; Filippova, A.; Bird, C.; Scallen, S.; Herbsleb, J. Corporate hackathons, how and why? A multiple case

study of motivation, projects proposal and selection, goal setting, coordination, and outcomes. Hum.-Comput. Interact. 2022, 37,
281–313. [CrossRef]

4. Chan, J.; Husted, K. Dual allegiance and knowledge sharing in open source software firms. Creat. Innov. Manag. 2010, 19, 314–326.
[CrossRef]

5. Juell-Skielse, G.; Hjalmarsson, A.; Johannesson, P.; Rudmark, D. Is the Public Motivated to Engage in Open Data Innovation? In
Electronic Government, EGOV 2014. Lecture Notes in Computer Science; Janssen, M., Scholl, H.J., Wimmer, M.A., Bannister, F., Eds.;
Springer: Berlin/Heidelberg, Germany, 2014; pp. 277–288.

6. Longmeier, M.M.; Dotson, D.S.; Armstrong, J.N. Fostering a Tech Culture through Campus Collaborations: A Case Study of a
Hackathon and Library Partnership. Sci. Technol. Libr. 2022, 41, 152–173. [CrossRef]

7. Milici, A.; Ferreira, F.A.; Pereira, L.F.; Carayannis, E.G.; Ferreira, J.J. Dynamics of open innovation in small-and medium-sized
enterprises: A metacognitive approach. IEEE Trans. Eng. Manag. 2021, 1–14. [CrossRef]

8. Kassen, M. Open data in Kazakhstan: Incentives, implementation and challenges. Inf. Technol. People 2017, 30, 301–323. [CrossRef]
9. Bullinger, A.C.; Neyer, A.K.; Rass, M.; Moeslein, K.M. Community-based innovation contests: Where competition meets

cooperation. Creat. Innov. Manag. 2010, 19, 290–303. [CrossRef]
10. Grabowski, S.; Grzenda, M.; Legierski, J. The Adoption of Open Data and Open API Telecommunication Functions by Software

Developers. In Business Information Systems BIS 2015. Lecture Notes in Business Information Processing; Abramowicz, W., Ed.;
Springer: Berlin/Heidelberg, Germany, 2015; pp. 337–347.

11. Johnson, P.; Robinson, P. Civic hackathons: Innovation, procurement, or civic engagement? Rev. Policy Res. 2014, 31, 349–357.
[CrossRef]

12. van der Graaf, S. Smarten up! Open data, toolkits and participation in the social city. Commun. Strateg. 2014, 96, 35–54.
13. Hjalmarsson, A.; Rudmark, D. Designing Digital Innovation Contests. In Design Science Research in Information Systems. Advances

in Theory and Practice; Peffers, K., Rothenberger, M., Kuechler, B., Eds.; Springer: Berlin/Heidelberg, Germany, 2015; pp. 9–27.
14. Lee, M.; Almirall, E.; Wareham, J. Open data and civic apps: First-generation failures, second-generation improvements. Commun.

ACM 2015, 59, 82–89. [CrossRef]

http://doi.org/10.1007/s11135-020-01078-3
http://doi.org/10.1111/caim.12003
http://doi.org/10.1080/07370024.2020.1760869
http://doi.org/10.1111/j.1467-8691.2010.00566.x
http://doi.org/10.1080/0194262X.2021.1963388
http://doi.org/10.1109/TEM.2020.3042458
http://doi.org/10.1108/ITP-10-2015-0243
http://doi.org/10.1111/j.1467-8691.2010.00565.x
http://doi.org/10.1111/ropr.12074
http://doi.org/10.1145/2756542


J. Open Innov. Technol. Mark. Complex. 2022, 8, 111 15 of 16

15. Kitsios, F.; Kamariotou, M. Open Data Hackathons: An Innovative Strategy to Enhance Entrepreneurial Intention. Int. J. Innov.
Sci. 2018, 10, 519–538. [CrossRef]

16. Komssi, M.; Pichlis, D.; Raatikainen, M.; Kindström, K.; Järvinen, J. What are hackathons for? IEEE Softw. 2015, 32, 60–67.
[CrossRef]

17. Gama, K.; Valença, G.; Alessio, P.; Formiga, R.; Neves, A.; Lacerda, N. The Developers’ Design Thinking Toolbox in Hackathons:
A Study on the Recurring Design Methods in Software Development Marathons. Int. J. Hum.-Comput. Interact. 2022, 1–23.
[CrossRef]

18. Herala, A.; Kokkola, J.; Kasurinen, J.; Vanhala, E. Strategy for Data: Open it or Hack it? J. Theor. Appl. Electron. Commer. Res. 2019,
14, 33–46. [CrossRef]

19. Vignieri, V. Crowdsourcing as a mode of open innovation: Exploring drivers of success of a multisided platform through system
dynamics modelling. Syst. Res. Behav. Sci. 2021, 38, 108–124. [CrossRef]

20. Capone, F.; Innocenti, N. Open innovation and network dynamics. An analysis of openness of co-patenting collaborations in
Florence, Italy. Compet. Rev. Int. Bus. J. 2020, 30, 379–396. [CrossRef]

21. Yun, J.J.; Zhao, X.; Jung, K.; Yigitcanlar, T. The culture for open innovation dynamics. Sustainability 2020, 12, 5076. [CrossRef]
22. Triguero, Á.; Córcoles, D.; Fernández, S. Influence of open innovation strategies on employment dynamics: Evidence for Spanish

manufacturing firms. Econ. Innov. New Technol. 2020, 29, 242–265. [CrossRef]
23. Wu, B.; Gong, C. Impact of open innovation communities on enterprise innovation performance: A system dynamics perspective.

Sustainability 2019, 11, 4794. [CrossRef]
24. Kitsios, F.; Kamariotou, M.; Grigoroudis, E. Digital Entrepreneurship Services Evolution: Analysis of Quadruple and Quintuple

Helix Innovation Models for Open Data Ecosystems. Sustainability 2021, 13, 12183. [CrossRef]
25. Rys, M. Invention Development. The Hackathon Method. Knowl. Manag. Res. Pract. 2021, 1–13. [CrossRef]
26. Gama, K. Successful models of hackathons and innovation contests to crowdsource rapid responses to COVID-19. Digit. Gov. Res.

Pract. 2020, 2, 20–46. [CrossRef]
27. Flus, M.; Hurst, A. Design at hackathons: New opportunities for design research. Des. Sci. 2021, 7, 1–24. [CrossRef]
28. Kitsios, F.; Kamariotou, M. Beyond Open Data Hackathons: Exploring Digital Innovation Success. Information 2019, 10, 235.

[CrossRef]
29. Granados, C.; Pareja-Eastaway, M. How do collaborative practices contribute to innovation in large organisations? The case of

hackathons. Innov. Organ. Manag. 2019, 21, 487–505. [CrossRef]
30. Zuiderwijk, A.; Volten, C.; Kroesen, M.; Gill, M. Motivation perspectives on opening up municipality data: Does municipality

size matter? Information 2018, 9, 267. [CrossRef]
31. Hielkema, H.; Hongisto, P. Developing the Helsinki smart city: The role of competitions for open data applications. J. Knowl.

Econ. 2013, 4, 190–204. [CrossRef]
32. Zhang, H.; Leung, X.Y.; Bai, B.; Li, Y. Uncovering crowdsourcing in tourism apps: A grounded theory study. Tour. Manag. 2021,

87, 104389. [CrossRef]
33. Varma, D.; Dutta, P. Restarting MSMEs and start-ups post COVID-19: A grounded theory approach to identify success factors to

tackle changed business landscape. Benchmarking Int. J. 2021, 6, 287–317. [CrossRef]
34. Maysami, A.M.; Elyasi, G.M. Designing the framework of technological entrepreneurship ecosystem: A grounded theory

approach in the context of Iran. Technol. Soc. 2020, 63, 101372. [CrossRef]
35. Somers, M.J.; Passerini, K.; Parhankangas, A.; Casal, J. Using mind maps to study how business school students and faculty

organize and apply general business knowledge. Int. J. Manag. Educ. 2014, 12, 1–13. [CrossRef]
36. Kern, C.S.; Bush, K.L. Mind-mapped care plans: Integrating an innovative educational tool as an alternative to traditional care

plans. J. Nurs. Educ. 2006, 45, 112–119.
37. Lăcrămioara, O.C. New perspectives about teacher training: Conceptual maps used for interactive learning. Procedia-Soc. Behav.

Sci. 2015, 180, 899–906. [CrossRef]
38. Bennis, W.G.; O’Toole, J. How business schools have lost their way. Harv. Bus. Rev. 2005, 83, 96–104. [PubMed]
39. Kumar, H.; Singh, M.K.; Gupta, M.P.; Madaan, J. Moving towards smart cities: Solutions that lead to the Smart City Transformation

Framework. Technol. Forecast. Soc. Chang. 2020, 153, 119281. [CrossRef]
40. Pe-Than, E.P.P.; Nolte, A.; Filippova, A.; Bird, C.; Scallen, S.; Herbsleb, J.D. Designing corporate hackathons with a purpose: The

future of software development. IEEE Softw. 2018, 36, 15–22. [CrossRef]
41. Chen, L.C. Developing technologies or learning institutions? Exploring the role of hackathons for developing innovation

capability in emerging economies: The case of Taiwan. Asian J. Technol. Innov. 2018, 26, 202–221. [CrossRef]
42. Kitsios, F.; Kamariotou, M. Service innovation process digitization: Areas for exploitation and exploration. J. Hosp. Tour. Technol.

2021, 12, 4–18. [CrossRef]
43. Cardwell, F.S.; Elliott, S.J.; Clarke, A.E. The value of hackathons in integrated knowledge translation (iKT) research: Waterlupus.

Health Res. Policy Syst. 2021, 19, 138. [CrossRef]
44. Kitsios, F.; Kamariotou, M. Digital Innovation and Entrepreneurship Transformation through Open Data Hackathons: Design

Strategies for successful start-up settings. Int. J. Inf. Manag. 2022, 102472. [CrossRef]
45. Khan, P.A.; Johl, S.K.; Akhtar, S. Vinculum of Sustainable Development Goal Practices and Firms’ Financial Performance: A

Moderation Role of Green Innovation. J. Risk Financ. Manag. 2022, 15, 96. [CrossRef]

http://doi.org/10.1108/IJIS-06-2017-0055
http://doi.org/10.1109/MS.2014.78
http://doi.org/10.1080/10447318.2022.2075601
http://doi.org/10.4067/S0718-18762019000200104
http://doi.org/10.1002/sres.2636
http://doi.org/10.1108/CR-10-2019-0101
http://doi.org/10.3390/su12125076
http://doi.org/10.1080/10438599.2019.1615169
http://doi.org/10.3390/su11174794
http://doi.org/10.3390/su132112183
http://doi.org/10.1080/14778238.2021.1911607
http://doi.org/10.1145/3431806
http://doi.org/10.1017/dsj.2021.1
http://doi.org/10.3390/info10070235
http://doi.org/10.1080/14479338.2019.1585190
http://doi.org/10.3390/info9110267
http://doi.org/10.1007/s13132-012-0087-6
http://doi.org/10.1016/j.tourman.2021.104389
http://doi.org/10.1108/BIJ-09-2021-0535
http://doi.org/10.1016/j.techsoc.2020.101372
http://doi.org/10.1016/j.ijme.2013.11.001
http://doi.org/10.1016/j.sbspro.2015.02.239
http://www.ncbi.nlm.nih.gov/pubmed/15929407
http://doi.org/10.1016/j.techfore.2018.04.024
http://doi.org/10.1109/MS.2018.290110547
http://doi.org/10.1080/19761597.2018.1520134
http://doi.org/10.1108/JHTT-02-2019-0041
http://doi.org/10.1186/s12961-021-00785-z
http://doi.org/10.1016/j.ijinfomgt.2022.102472
http://doi.org/10.3390/jrfm15030096


J. Open Innov. Technol. Mark. Complex. 2022, 8, 111 16 of 16

46. Luu, T.T. Fostering green service innovation perceptions through green entrepreneurial orientation: The roles of employee green
creativity and customer involvement. Int. J. Contemp. Hosp. Manag. 2022, 34, 2640–2663. [CrossRef]

47. Novitasari, M.; Tarigan, Z.J.H. The Role of Green Innovation in the Effect of Corporate Social Responsibility on Firm Performance.
Economies 2022, 10, 117. [CrossRef]

48. Khan, P.A.; Johl, S.K.; Johl, S.K. Does adoption of ISO 56002-2019 and green innovation reporting enhance the firm sustainable
development goal performance? An emerging paradigm. Bus. Strategy Environ. 2021, 30, 2922–2936. [CrossRef]

49. Khan, P.A.; Johl, S.K. Nexus of comprehensive green innovation, environmental management system-14001-2015 and firm
performance. Cogent Bus. Manag. 2019, 6, 1691833. [CrossRef]

50. Rys, M. Management of Probability of Desired Invention during Hackathon. J. Comput. Inf. Syst. 2021. [CrossRef]
51. Pope, J.A.; Greene, W.E. Developing a Model of Entrepreneurship Style. J. Bus. Entrep. 2003, 15, 64–74.
52. Rayna, T.; Striukova, L. Open social innovation dynamics and impact: Exploratory study of a fab lab network. RD Manag. 2019,

49, 383–395. [CrossRef]
53. Yun, J.J.; Liu, Z. Micro-and macro-dynamics of open innovation with a quadruple-helix model. Sustainability 2019, 11, 3301.

[CrossRef]
54. Yun, J.J.; Won, D.; Park, K. Entrepreneurial cyclical dynamics of open innovation. J. Evol. Econ. 2018, 28, 1151–1174. [CrossRef]
55. Rui, Z.; Guijie, Q. A system dynamics model for open innovation community. Int. J. Enterp. Inf. Syst. 2018, 14, 78–88. [CrossRef]

http://doi.org/10.1108/IJCHM-09-2021-1136
http://doi.org/10.3390/economies10050117
http://doi.org/10.1002/bse.2779
http://doi.org/10.1080/23311975.2019.1691833
http://doi.org/10.1080/08874417.2021.2001771
http://doi.org/10.1111/radm.12376
http://doi.org/10.3390/su11123301
http://doi.org/10.1007/s00191-018-0596-y
http://doi.org/10.4018/IJEIS.2018100106

	Introduction 
	Open Data Innovation Hackathons 
	Motivations and Benefits 
	Digital Innovation Contests and Hackathon Preparation 

	Case Study and Suggested Framework 
	Results 
	Definition of Goals 
	Awareness Strategy 
	Planning and Organizing the Hackathon 
	Hackathon Execution 
	Post-Event Evaluation 
	Challenges for Organizers 

	Grounded Theory 
	Hackathon for Service Innovation with Digital Platform 
	Hackathon with Digital Platform and Its Relationship with Open Innovation 

	Conclusions 
	References

