This article has been accepted for inclusion in a future issue of this journal. Content is final as presented, with the exception of pagination.

IEEE TRANSACTIONS ON ENGINEERING MANAGEMENT

Crowdsourcing Properties and Mechanisms of Mega
Hackathons: The Case of Junction

Alireza Jaribion ¥, Siavash H. Khajavi

, Ulriikka Jarvihaavisto, Iiro Nurmi, Robin Gustafsson ",

and Jan Holmstrom

Abstract—Hackathons are time-bounded crowdsourcing events,
which have recently prospered in many technology and science do-
mains across the globe. We study Europe’s largest hackathon, Junc-
tion, to better understand the distinct crowdsourcing properties
and mechanisms of this type of hackathon as a form of tournament-
based crowdsourcing. Moreover, we determined how they add value
to attending companies and participants. In this regard, six quali-
tative and quantitative datasets from participants, companies, and
the organizer were collected and analyzed. Our findings revealed
five distinct crowdsourcing properties and mechanisms of mega
hackathons, including intricate crowd selection, strong crowd vibe,
instant crowd feedback, versatile crowd potential, and pervasive
information technology. Based on our findings, we argue that these
properties and mechanisms increase the possibility of finding in-
novative solutions to companies’ problems in Junction-like mega
hackathons. This article concludes with managerial implications
for companies to consciously plan and prepare while knowing what
to expect during the hackathon.
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1. INTRODUCTION

RGANIZATIONS are seeking more effective and efficient
O ways to expedite their innovation outcomes by transition-
ing from a secretive and silo-mentality style of innovating to
open innovation [1], [2], where collaboration with outsiders is
privileged [3]. As when extracting anything precious from its
source, distilling wisdom from a crowd requires specific meth-
ods and tools. For harnessing external resources as sources of
innovation, the use of open competitions by companies is rapidly
increasing [4]. In this regard, various forms of tournament-
based crowdsourcing are flourishing [S]-[7]. In tournament-
based crowdsourcing, each individual or group from the crowd
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selects a problem, then presents a solution to that problem,
and the winner is awarded based on the evaluation of the
presented solutions [6], [7]. Emerging within the space of vari-
ous forms of tournament-based crowdsourcing are hackathons,
which have been spreading in several fields of technology and
science [8]-[10].

In hackathons, the participants compete in teams for prizes
while solving problems formulated by companies in a time-
bounded setting [8], [9]. Today, hackathons are accepted as a
source of innovation in cutting-edge disciplines [9], [10]. This
is evident in efforts such as the CERN-organized hackathon
related to quantum technologies in late 2019 [11]. Well-
known entrepreneur and technologist Elon Musk also organizes
hackathons for Tesla, Inc., in the field of artificial intelligence
(Al), as stated in the following quote [12]: “Tesla will hold
a super fun Al party/hackathon at my house with the Tesla
Al/autopilot team in about four weeks,” posted on Twitter Feb
2,2020.

In recent years, the body of knowledge surrounding
the hackathon phenomenon is developing and research on
hackathons has grown considerably [10]. Current streams of
research exploring hackathons are focused on their evolution and
design aspects [8]-[10], [13], [14], classification [8], [10], [15]-
[17], and innovation acceleration [8]-[10], [16], [18], [19]. Al-
though many researchers have also investigated the value propo-
sition of hackathons [10], [14], [15], [20]-[22], most studies are
generic and do not cover specific types of hackathons. Moreover,
while hackathons are inherently a form of tournament-based
crowdsourcing [3], [6], [15], [16], [20], [23], the literature
has failed to explore the crowdsourcing aspects of hackathons
considering the differences in types of hackathons. In our
case study, we explore an emerging type of hackathon—the
mega hackathon (MH)—which is on-site, international, multi-
field, organizer-centric, and multicompany. Despite the surging
amount of research on hackathons, there is surprisingly little
research nor summarizing research on the key differences of
the various types of hackathons and the unique properties and
crowdsourcing mechanisms of the MHs. In that regards, the un-
derstanding of the unique value proposition of the MHs remains
scattered and incomplete [24]. Furthermore, the implications
for practitioners (e.g., companies) regarding why and how to
engage are disregarded in the current body of knowledge. In
this article, we make strides to fill these gaps in understanding
by 1) providing clarity on the specific characteristics of MHs in
relation to the several other types of hackathons, 2) proving novel
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detailed understandings on the unique crowdsourcing properties,
mechanisms, and value proposition of MHs, and 3) pointing out
the benefits of attending and valuable ways to engage in MHs
for the stakeholders. Our guiding research question is, what are
the distinct crowdsourcing properties, mechanisms, and value
proposition of mega hackathons?

Rest of this article is organized as follows. The introduction is
followed by the theoretical background, which explores the re-
search conducted to date on crowdsourcing and hackathons. The
research methodology of this article is subsequently explained.
Then, the findings are presented to elucidate the crowdsourcing
properties and mechanisms of MHs. The theoretical and man-
agerial implications follow, and finally, the article concludes
with a discussion of the limitations and recommendations for
future research.

II. THEORETICAL BACKGROUND

A. Crowd and Crowdsourcing

1) Crowd: A “crowd” is a large group of people who
self-organize around a common purpose, emotion, or experi-
ence [25]. In a 2009 report by U.K. Cabinet Office, crowd is
defined as

“a sizeable gathering of people in a given location, with a sufficient
density distribution, who have come together for a specific purpose
over a measurable period of time and who, despite being predomi-
nantly strangers or in an unfamiliar situation, feel united by acommon
identity and are, therefore, able to act in a socially coherent manner.”

[26], [27].

Crowds have been viewed as both positive and negative en-
tities. When they gather for political rallies or to support sports
teams, crowds are considered positive, while riots and looting
are seen as negative. According to Prpi¢ et al. [28], companies
often refer to crowds as collections of individuals engaged for
organizational purposes.

2) Crowdsourcing: The term “crowdsourcing” derives from
two words: crowd and sourcing. The former, again, refers to
the people who self-organize around a common purpose to
participate in an initiative [25], [26], while the latter refers to “a
number of procurement practices aimed at finding, evaluating,
and engaging suppliers of goods and services” [29]. Recent cen-
turies have seen several instances related to the act of outsourcing
a task to the crowd, such as the Longitude contest of the British
government [5], [30], sheriffs distributing wanted posters in the
Wild West, and architecture design contests for the most notable
buildings, including the Sydney Opera House and the White
House. Crowdsourcing is arising trend in academic research that
has significant use in practice and, with the emergence of digital
technologies, is significantly enhanced. In 2006, Howe coined
“crowdsourcing” as “a business practice that literally means
to outsource an activity to the crowd” [31]. More explicitly,
crowdsourcing “represents the act of a company or institution
taking a function once performed by employees and outsourcing
it to an undefined (and generally large) network of people in
the form of an open call” [31], [32]. Indeed, in some cases,
firms are inclined to crowdsource problem solving rather than
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solving the problem internally or outsourcing it to a designated
supplier [5], [33]. An advantage of this approach is that it
improves the efficiency and effectiveness of problem solving [5].
More specifically, crowdsourcing also transforms distant search
into local search under certain circumstances, which depends on
problem specification, knowledge required for the solution, the
crowd, and evaluating the solutions [5].

3) Crowdsourcing Process: To explore interesting crowd-
sourcing questions [6], a profound realization of the crowd-
sourcing process is necessary. The crowdsourcing process can be
summarized and presented in four major steps [5], [6]. The first
step is the problem formulation, delineation, and transmission
to a crowd by the company’s managers [6], [34]. The second
step is the crowd’s self-selection (without any assignment) to
solve the problem [6]; notably, there is no guarantee about what
happens if the crowd cannot satisfy the solution seeker. The third
step varies based on the crowdsourcing type and can be solution
evaluation [35], [6] or component solution aggregation [6]. The
final step is solution assimilation and implementation by the
company [6], [36].

4) Types of Crowdsourcing: While crowdsourcing encom-
passes broad areas, making it an effective and potent practice,
this also makes it difficult to narrow and categorize [29]. Re-
searchers describe crowdsourcing as a broad group of activities
that take on different forms, and several studies have contributed
to the development of crowdsourcing [6], [7], [37], [38], [39].
Vukovic presents an overview of various properties of crowd-
sourcing [37], and, in his renowned work, Brabham defines
crowdsourcing and creates a typology on the basis of various
cases such as Threadless, iStockphoto, and InnoCentive [35].
However, a more comprehensive categorization of crowdsourc-
ing types is presented in [6], [7], [38], and [39].

Afuah [6] explains that tournament based, collaboration
based, or a hybrid of both are three types of crowdsourcing.
In tournament-based crowdsourcing, each individual or group
from the crowd selects a problem and presents a solution to that
problem [3], [6], [20], [23]. Afterward, the winner is awarded
based on an evaluation of the presented solutions. Meanwhile,
in collaboration-based crowdsourcing [5], [6], [40], [41],
each actor presents only a part of the solution, and all of
the presented parts comprise the solution to the problem.
Notably, crowdfunding and open-source projects fall under the
collaboration-based category [42]. As another -category,
a hybrid of tournament-based and collaboration-based
crowdsourcing can be seen in using prediction markets for
problem solving [43]. Further differences between each
type can be observed when the solutions are ready: in the
case of tournament-based crowdsourcing [6], the solutions
are evaluated by the company’s decision-making team or
even the crowd itself [6], [35], while, in collaboration-
based or hybrid crowdsourcing, there is component
solution aggregation [6].

In another taxonomy on the basis of distinct web-based
platforms [7], [39], crowdsourcing is likened to an umbrella,
with four segments on its canopy: microtasks, macrotasks,
crowdfunding, and contests. Microtask platforms assist project
owners by breaking a large project into small tasks for a crowd
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of actors to complete. Microtask platforms such as Amazon
Mechanical Turk (MTurk) [44], Clickworker, and Lingotek are
excellent for research, data validation, translation, and image
tagging. In macrotask platforms, the crowd gets involved in
a presented project to contribute based on their knowledge.
Macrotask platforms such as Quinky, InnoCentive, and Chaordix
are suitable for research and development as well as product
innovation. Any combination of money, passion, and glory can
be a source of inspiration for crowdsourcing in both macro- and
microtask crowdsourcing [7], [45]. Crowdfunding [42] is yet
another form of crowdsourcing, in which the crowd donates
money for a project or a specified cause within a predeter-
mined timeframe. Crowdfunding platforms are typically used
for project fundraising, artistic support, startups, market re-
search, and disaster relief. Platforms such as Kickstarter, Crow-
drise, and SeedUps are paramount in crowdfunding. Contests, as
another form of crowdsourcing, ask a crowd to work on a certain
topic or provide solutions and ideas, while the seeker only offers
rewards for the best entries. For crowdsourcing logo design and
business names, contest platforms are ideal, and platforms such
as 99designs, Crowdspring, and Squadhelp are popular for this
purpose [7], [39].

B. Hackathon

The word “hackathon,” which first appeared in 1999 [8], is
a combination of two words: “hack” and “marathon.” In this
context, while “hack” concerns problem solving, “marathon”
refers to an intense situation of time-bounded events, including
a lack of sleep and an abundance of fast-paced tasks, often over
the course of 24 to 48 h. However, some weeklong events have
been held by Lappeenranta University of Technology, the first
in cooperation with Nokia in the spring of 2005 [46]. Indeed,
a hackathon is “a time-bounded and competitive event, where
participants work in teams to ideate, collaborate, design, rapidly
prototype, test, iterate, and pitch their solutions to a determined
challenge” [8], [9], [10]. Furthermore, in the case that the
appropriate means are provided, hackathons are also referred
to as innovation accelerators [10].

1) Types of Hackathons: Since hackathons have not yet been
standardized as a business practice [10], many researchers have
investigated the evolution of hackathons and, based on the
different criteria, have presented numerous classifications, as
depicted in Table I.

Geographically, hackathons can be categorized as local [47]
and global (international) [48], depending on from where the
participants take part in the hackathon. Furthermore, a hackathon
can be hosted online or on-site (traditional offline) [13], [50].
Online hosting allows a significant number of participants to take
part globally [13], [50]. Moreover, participants can be employees
of the solution seeker (company or organization) or completely
independent; in this regard, hackathons are classified as inter-
nal [8], [18], foreign [48], or both internal and foreign [10]. In
terms of field, tech-centric hackathons [8] focus on computer
sciences [46], [17], programming, and software development
with a specific technology or of a specific application, while
focus-centric hackathons (applied hackathons) aim for software
solutions that contribute to a business objective or a social issue

TABLE I
DIFFERENT CRITERIA AND CLASSIFICATIONS FOR HACKATHONS
Criteria Classification
Geographical Local [47] / International (global) [48], [49]
Hosting Online [13], [50] / On-site (traditional) [13], [50]
Type of Internal [8], [18] / Foreign [48] /
participants Both internal and foreign [10]
Tech-centric [8]: Computer science [46] [17] /
Field Focus-centric [8]: Social psychology [16];
Health [49]; Economic; Business [9], [10]
Data Open data [9], [15], [48], [19], [S51] /
accessibility Restricted [21], [22]
S Company-centric [8] / Organizer-centric [10] /
Administration | 0 ment-centric (civic) [15], [20], (471, [19], [52]
Number of . .
companies Single- [8], [18] / Multi-company [14]

such as social psychology [16], civics [15], [19], [52], [20],
health [49], and economics [8]. In this regard, hackathons
can also be multifield by involving several different fields.
Regarding data accessibility, hackathons can enhance the use
of open data that will benefit companies, governments, and
citizens [9], [15], [48], [19], [51]. However, in some hackathons,
the provided data are restricted by copyright, patents, or other
control mechanisms [21], [22].

In terms of administration, a hackathon can be organized
in three different ways: a) company-centric [8], [18], in
which a company is the organizer and the solution seeker,
b) government-centric, in which the government is the or-
ganizer and solutions will benefit the government and citi-
zens [15], [19], [52], [20], [8], [47], or c) organizer-centric,
in which an independent organization is the organizer [10].
Organizer-centric hackathons have two types of organizers:
nonprofit [53] and for-profit [50]. In the case of nonprofit or-
ganizers, the value gained is related to the experience gained by
the members of the team, as well as the development of their
professional network, which can help them attain better career
prospects. Moreover, members of a nonprofit organizing team
earn a fixed income in return for their work [53]. In the case of
for-profit organizers, the earned value is financial in the form of
profits [50]. Moreover, depending on the number of companies
participating in the hackathon as solution seekers, a hackathon
can be single company [8], [18] or multicompany [14].

2) Benefits of Hackathons: All of the stakeholders, whether
they are participants, organizers, companies, or the government,
can gain benefits from hackathons. From the perspective of large
enterprises, the benefits are outlined in four categories: strategy
and performance, skilled people and collaboration, efficient
process and knowledge-based environment, and continuous im-
provement and change [10]. Moreover, hackathons accelerate
innovation, facilitate organizational changes, provide a creative
environment, and enable the rapid development of ideas [10].
On the other hand, some articles have discussed that hackathons
do not offer any economic gain to the companies, limiting the
goals of entrepreneurs. Weak posthackathon activities and other
limitations are topics that have been less frequently addressed.
Although Flores et al. [10] present a comprehensive methodol-
ogy for organizing hackathons to create value, the procedure for
capturing this value has not been studied.
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From the perspective of the organizers, which can
also be solution seekers, Kitsios and Kamariotou [15]
identify the factors that affect the success of open-data
hackathons [9], [15], [19], [51], [48] and digital innovation
contests. In their research [15], they define “success” as the
accomplishment of an aim or purpose specified by the organizers
of each hackathon that is aligned with participants’ expecta-
tions [15], [19].

From the perspective of the participants, motivations are
classified into two general groups: intrinsic and extrinsic [20].
Moreover, a wide range of studies have explored participants’
motivations [8], [15], [52], [16], which include learning, net-
working, changing the world, winning prizes, and future job
opportunities. Notably, the literature indicates some controversy
regarding motivations, but in most of the studies over several
hackathons, the rewards were the least important trigger [15].
For example, the access to open data given by the governmental
organizers to the participants in civic hackathons [15], [19] may
be a mutually beneficial situation in which the participants are
able to engage with urban issues while the government can find
effective solutions in a short period.

III. RESEARCH METHODOLOGY

We conducted an in-depth qualitative case study [54] of
Europe’s largest MH, Junction. Our objective was to explore the
distinct crowdsourcing properties and mechanisms of MH that
incentivize companies to utilize it as a form of tournament-based
crowdsourcing. Due to the limited existing research on MHs, our
study was exploratory in nature. Using a qualitative research
approach, we examined the research question with open-ended
survey and interview questions and were sensitive to the unique-
ness of the social setting [55]. Abductive reasoning—going back
and forth between our inductive study and the existing research
on crowdsourcing and hackathons—guided the analysis of our
empirical findings and the development of the theoretical frame-
work that best explains the empirical observations [56].

A. Case Description: Junction

Junction is a nonprofit organization in which volunteer-led
teams organize hackathons throughout the year and around the
world. Junction acquires its funding from partnership contracts
with both public and privately owned companies seeking so-
Iutions in the hackathon. By the end of 2019, Junction had
organized 19 hackathons across the globe. The hackathon-filled
year peaks with a flagship hackathon organized in the greater
Helsinki region, Europe’s leading hackathon, annually gathering
approximately 1500 participants for a weekend-long experience.
Junction’s flagship hackathon is a meeting place for students,
developers, designers, and other techies to team up and create
new tech solutions (also referred to as projects) in 48 h. The
solution seekers (which are the companies or partners) present
their predefined problems (or “challenges”) to the participants
(referred to as hackers). The dynamic scene of Junction is
illustrated in Fig. 1.
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Fig. 1. Dynamic scene of Junction as an organizer-centric hackathon.

Since Junction’s flagship hackathon is a multifield hackathon,
the problems are related to several different fields such as com-
puter sciences, business, social psychology, education, civics,
healthcare, and economics. Thus, participants have a multitude
of options from which to focus on and are not limited to one
problem. Depending on the variety of fields, the Junction team
clusters the problems into different “tracks,” each track being
related to problems within the same field. Moreover, in Junction,
each company can offer participants working on its presented
problems technology, such as hardware or software, and data
from which to build their solutions. Each company also provides
the winning prizes for the winning solutions to their presented
problems.

This article focuses on Junction’s flagship hackathon, with
1495 participants and 21 companies, which was held in Helsinki
in November 2019. Based on the number of created projects
(357), this was the largest hackathon ever held, as well as the
most international, comprising over 100 nationalities. Moreover,
this hackathon contained eight different tracks including cyber-
security, data economics, gaming, healthcare, smart building,
sustainability, retail, and smart cities. To eliminate potential
confusion caused by the similarity between the name of the
organizing body and the title of the hackathon, hereafter, we
refer to the organizing body of the studied hackathon as “the
Junction team” and the studied flagship 2019 hackathon of this
organization as “Junction.”

Junction Planning Process: As Junction is financially depen-
dent on partnership contracts with companies, the sales process
plays a key role in enabling Junction to operate. The process
typically starts with the Junction team prospecting various
companies suitable for a hackathon. Suitable companies for a
hackathon are generally those that have previously indicated
an interest in innovation contests and hackathons, recruiting
talent, or marketing their brand. Since Junction is a multifield
hackathon, the partnerships are not limited to certain industries.

After the relationship between the Junction team and the com-
pany’s key personnel has been initiated, the challenge-creation
process begins. Here, the Junction team offers one or more
workshops to the company. The workshops are managed by
the Junction team and usually include the account manager and
someone from the Junction team with a technical background
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TABLE I
DATA COLLECTION METHODS, SATURATION LEVELS, AND SAMPLES OF SURVEY AND INTERVIEW QUESTIONS

Data Data Target Collection N n Margin of | Confidence Some examples of topics and questions
set type g method error % level % related to the surveys and interviews
Secondary Online Demographic information (e.g., age, ethnicity, employment,
S1 | qualitative and | Participants | questionnaire | 1495 | 1495 0 100 gender, and education) and hackathon-related skills, such as
quantitative form programming, design, or business.
Primar Informal Age? Gender? Where are you from? How many hackathons
rumary .. . L have you attended? What are your technical skills? What is
S2 | qualitative and | Participants interviews 1495 | 127 7 90 " 2 Wh -
Lantitative and survey _your current work status? What are your reasons for
4 participation in the hackathon? Which one is the main reason?
Company name? Role in your company? How many
Primary Semi-structured hackathons has your company attended prior to this?
S3 | qualitative and | Companies interviews 21 19 7 95 Who in your organization decides on the hackathon
quantitative and survey participation? What are your company’s reasons
for participating in the hackathon? Which is the main reason?
Secondary . o . . .o
S4 | qualitative and | Participants | O™ | 1495 | 213 6 95 What did you enjoy most about Junction?
o survey form How did the hackathon match your expectations?
quantitative
What is your overall rating for Junction?
Secondary Online How did the hackathon match your expectations?
S5 | qualitative and | Companies survey form 21 11 18 90 The best thing in Junction? What kinds of goals
quantitative Y did you set for Junction? How well did you reach them?
Did the quality of the projects match your expectations?
Primary . Informal Jun9t1(3n s organization process, the process of gaining
S6 IR Organizer . S - - - - companies’ partnership, the organizer role, and the motivations
qualitative interviews . . .
and confronting challenges of attending companies.
Before the hackathon | During the hackathon After the hackathon qualitative data, however, some quantitative data regarding the
T  informal s o Oniine o age, number of participations, and rate of satisfaction were
forms: lntervtl_ews a_m? Interviews and forms: fefed baz.:k interviews: . . .
althetso i QSSIIATE  questionnair: 213 e e 3membersof also collected. Indeed, the collected quantitative data enriched
participants : participant 19 companies | participants CompaNnies - junction team . . . . . .
] - i i gh b h our qualitative analysis. For instance, one of the applications
; a of quantitative data was to examine the representativeness of
September and October 3 15-17 November : 1729 D D . .
2019 2019 2019 2019 sample against the population.
Fig.2. Datasets and their collection timeline. Prior to Junction, we conducted five meetings with professors

and experience in challenge creation. In the workshops, the
Junction team assists the company in defining and modifying
the challenge according to the company’s goals regarding its
participation in the hackathon. For instance, if a company aims
to achieve innovative solutions for use in its current or future
business, the challenge needs to be designed based on the
company’s real problems. In this regard, for a higher probability
of crowdsourcing the problem, the company needs to consider
the characteristics of the problem and the knowledge required
for the solution. On the other hand, if a company aims to increase
its brand awareness, it might focus on the approachability of the
problem rather than the significance of the problem.

B. Data Collection, Validation, and Saturation

The datasets used in this article and the timeline for their
collection are presented in Fig. 2.

To examine the Junction from all stakeholders’ perspectives
(participants, companies, and organizer), in total, six main sets of
complementary data were collected and utilized for this analysis.
These datasets are referred to by “S” followed by a number
between 1 and 6; for instance, S1 refers to the first dataset
used in this research. Regarding the participants’ perspective, S1
and S4 complement S2. Regarding the companies’ perspective,
S5 complements S3. The organizer perspective is examined
through S6. As described in Table 11, all datasets include majorly

from the Industrial Engineering and Management Department
at Aalto University. These professors are experts in relevant
fields of entrepreneurial leadership, strategy, and venturing,
psychology, and operations management. The findings from
these initial expert meetings were then discussed among the
research team in brainstorming sessions. In addition to the litera-
ture [10], [15], [19], [20], this assisted in selecting and tuning the
research questions and subsequent interview and survey designs
for S2 and S3. In the remainder of this section, we elaborate on
each data set, the method of validation, and the assessment of
its saturation.

1) S1: Dataset S1 was collected by the Junction team from
all 1495 participants when they completed the online applica-
tion forms. It consisted of quantitative and qualitative data and
included demographic information (e.g., age, ethnicity, gender,
education, and employment) about participants, which allowed
us to understand where each person fit within the general pop-
ulation. Moreover, S1 included participants’ hackathon-related
skills, such as programming, design, or business. S1 was cross-
verified against S2 and S4 in a methodological triangulation.
Additionally, the S1 coverage of 100% of the participants created
a confidence level of 100% and a margin of error of 0% (see
Table II).

2) S2: Dataset S2 was collected during Junction in qual-
itative and quantitative forms using informal interviews and
surveys. S2 involved the Junction participants. We utilized
cloud-based Google Forms on two tablet devices and physi-
cally approached the participants for S2 data collection. During
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Junction (48-h period), we employed random sampling [57].
According to the principles, every individual has an equal chance
of being selected. To randomize the selection of the participants,
we approached them in various locations throughout the Junc-
tion venue, including on different floors, rooms, and corridors,
while they were on the move. We did not approach participants
while they were busy working on their projects, and we selected
high-traffic locations such as entrance stairs, the passage leading
through the main hall, the snack stand, and the hall in front of
the restrooms. To check our sample representativeness, we com-
pared our sample characteristics with the population regarding
gender, age, place of travel, and hackathon-related skills. In total,
127 interviews and surveys were performed; considering the
statistical population of 1495 participants, this yielded a margin
of error of 7% with a 90% confidence level (see Table II).
The impact of the lower confidence level on the results was
mitigated by verifying S2 with S1 and S4. The survey questions
used for S2 were composed of multiple-choice and open-ended
questions. It was designed to collect specific data regarding
the value proposition of a hackathon from the perspective of
the participants in addition to personal questions. To minimize
response bias, we strived to keep questions simple and clear.
Moreover, we solved participants’ encountered issues during
their responses. Additionally, we interviewed them informally,
asked them to offer their opinions on Junction and whether there
was anything interesting about it.

3) §3: Dataset S3 was collected by approaching the com-
pany’s personnel at their stand during Junction. We performed a
semi-structured interview followed by a survey. The responses
to the interviews were recorded and later transcribed, and the
survey was conducted using Google Forms on two tablets. In the
S3 data collection, we were interested to know the motivations
of participating companies, as well as their previous experiences
with attending Junction and in other hackathons. S3 covers North
American and European companies, which include small and
medium-sized enterprises (SMEs) as well as large global corpo-
rations. Due to time constraints, 19 company representatives (see
Appendix Table) participated in the data collection for S3. Since
the total number of companies that were present at Junction
was 21, our data saturation points at a margin of error of 7%
with a 95% confidence level (see Table II). S3 was verified and
methodologically triangulated by S5, which was collected after
Junction.

4) S4: The Junction team collected S4 from the participants
after the hackathon. Of the 1495 participants, 213 filled out the
online feedback forms. This resulted in a margin of error of 6%
with a 95% confidence level (see Table II). S4 was verified by
the S2 and S1 datasets.

5) S5: Dataset S5 was also collected by the Junction team
after the hackathon using an online survey form targeting the
participating companies. The survey, which contained both
quantitative and qualitative questions, was completed by 11
companies, which corresponds to a margin of error of 18% with
a290% confidence level (see Table IT). S5 was used in conjunction
with S3 for improved saturation and to cross-verify the datasets.

6) S6: Dataset S6 is a primary dataset that we collected while
conducting informal interviews with the Junction team after the
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TABLE III
RELATIONSHIP BETWEEN THE STUDIED SUBJECTS AND THE DATASETS USED
FOR EACH
First-order Aggregate Data
concepts dimensions sets
Broadcast advertising, skills, diversit .
. verising, » dIversity, Intricate S1, S3,
online application form, motivation, .
. . crowd selection | S5, S6
expert reviews, two-stage selection
People, venue, food, surprise moment,
Feopx Surprise. Strong S1, S2,
intensive and competitive environment, >
. - crowd vibe S3, S4
prize, volunteers, mentorship of experts
Companies’ evaluation, transparency,
P P ¥ Instant

articipants’ evaluation, reliabilit S6

p pants . Y crowd feedback
pre-defined criteria, pairwise comparisons

Crowdsourcing innovative solutions,

Versatile

talent acquisition, employer branding, . S3, S5
. o crowd potential
brand awareness, community building
Enhancing and facilitating various aspects, .
. ) . . Pervasive
increasing efficiency and effectiveness, IT S1, S6

enabling and complementary role

hackathon. These interviews involved meetings with the CEO,
the chief strategy officer (CSO), and the head of marketing and
communications of Junction. In the meeting with the CEO and
CSO, we intended to gain insights about Junction’s organization
process, and we discussed the organizer role, as well as the
motivations and confronting challenges of companies attending
Junction. In the meeting with Junction’s head of marketing and
communications, we discussed general information related to
the hackathon, such as the characteristics of the participants
(e.g., age, nationality, and gender) and the process of gaining
companies’ partnership. In addition to these informal interviews
with the Junction team, we utilized the insights of Junction’s
CEO, who is one of the coauthors of this article, as well as the
experience of three other research team members who have each
participated at Junction at least once.

C. Data Analysis

After we completed the data collection phase, we studied
the survey results and analyzed the transcribed interviews using
qualitative content analysis [58] to reach our findings. According
to the abductive analysis approach [59], our understanding of
the phenomena laid the foundation for the determination of
the first-order concepts (see Table IIT). After the analysis of
the interviews and the survey data, we utilized the evolving
themes to aggregate the dimensions and determine the dis-
tinct crowdsourcing properties and mechanisms of Junction as
an MH.

We relied on open coding in Excel spreadsheets and described
the emerging concepts based on the actual language used by
the interviewees and survey participants [60]. Two of the re-
search team members collaboratively constructed the thematic
coding structure. Afterward, one of the researchers reviewed
and approved the coding structure. The first-order concepts are
based on the thematic coding structure. Finally, the aggregate
dimensions were extracted from the analysis of the first-order
concepts on the basis of the literature. Table III presents the
first-order concepts, aggregate dimensions, and datasets used
for the thematic coding structure.
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Fig. 3. Crowdsourcing properties and mechanisms of Junction as an MH.

IV. FINDINGS

Based on our collected data and observations, we realized
Junction, as an MH, has distinct crowdsourcing properties and
mechanisms, which make it a prominent form of tournament-
based crowdsourcing. As illustrated in Fig. 3, we categorize
these distinct properties and mechanisms into five groups: intri-
cate crowd selection, strong crowd vibe, instant crowd feedback,
versatile crowd potential, and pervasive information technology
(IT). In the following sections, these properties and mechanisms
are described in detail.

A. Intricate Crowd Selection

As the first step, the Junction team officially broadcast
the preliminary information on the hackathon through several
platforms, including social media (i.e., Facebook, Instagram,
Reddit, and cross promoting in other hackathons’ social me-
dia), traditional media (i.e., newspapers), email campaigns,
and webpages. Meanwhile, the registration links were opened.
The applicants were directed to complete the application form
individually, and, if they already had a team, they needed to
mention that in their applications and connect their applica-
tions with a specified code. Since each submitted application
was final, the selection process began during the registration
period. The selection process considered the diversity, skills,
and motivations of the applicants and took advantage of ex-
pert reviews and two-stage selection. We describe each as
follows.

1) Diversity: Diversity refers to the existence of varying
characteristics (e.g., age, gender, nationality, skill, etc.) among
participants. The Junction team kept diversity top of mind while
planning and advertising for the hackathon to ensure that they

would attract interested applicants with varying nationalities and
skills. They also reflected this during interviews:

“We welcome everyone—from outside Europe, a high
school student, or a senior developer—interested to apply.”—
Junction team.

The Junction team also monitored the registration process;
if they were not achieving their targets, they may have needed
to reevaluate and modify their advertising approach. The ap-
plication form included demographic information about appli-
cants that allowed the Junction team to understand where each
person fit into the general population. As a result, at Junction,
the participants differed regarding their gender (76.8% male,
22.4% female, and 0.8% preferred not to answer), nationality
(107 different nationalities), and skill (69.4% developer, 10%
designer, 9.8% business, and 10.8% other).

2) Skills: The applicants needed to cover their hackathon-
related skills on their application forms. Hackathon-related skills
include three main fields: programming, design, and business. In
addition, the applicants needed to specify their experience level;
in other words, they needed to mention the number of hackathons
they had previously attended. The skills and experience levels
required for acceptance into Junction are typically a bit higher
in comparison to smaller hackathons. As one of the informants
explained us

“The skills are what matter, not the education.”—
Junction team.

3) Motivation: Notably, the applicants needed to add a mo-
tivation letter to their application form. The motivation letter is
the most substantial part of the application form and showcases
the applicant’s desire and enthusiasm to attend the hackathon.
Indeed, the motivation letter assists the Junction team with
selecting goal-driven and energized applicants. Moreover, the
participants’ level of motivation is highly valuable for companies
that bring their challenges to Junction. This was also reflected
during interviews:

“Note that motivation is of great importance and counts in
the applications.”—Junction team.

“We had super-prepared and very enthusiastic participants
that came up with a variety of crazy hacks during a short
time.”—Company F.

“The best thing in Junction was meeting devoted hackers and
enthusiastic teams.”—Company O.

4) Expert Reviews: The selection process consisted of the
Junction team utilizing several experts and pundits in reviewing
the applications. The selection requirements were not exceed-
ingly strict, leaving some room for interpretation. Some appli-
cations were cross-referenced with other reviewers, and checks
were made to ensure diversity in the skillset of the applicants.

5) Two-Stage Selection: Since Junction was an on-site
hackathon and the participants needed to be physically present,
the selection process occurred in two batches for taking into
consideration a “no-show rate”—typically around 20-30% of
the approved applicants. In the first batch, the selected applicants
received an email asking them to confirm their attendance. The
aim for Junction was to have 1500 participants; therefore, around
1800 applicants received the email to confirm their attendance.
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Based on the results of the first batch, the number of final
approved applicants was calculated. The second batch contained
the remaining selected applicants. Ultimately, 1495 applicants
attended Junction as “participants.”

B. Strong Crowd Vibe

The first thing that stood out during the hackathon was the
dynamic, jubilant, and excited crowd. A positive vibe can predict
success even better than intelligence, ability, or prizes. Many of
the participants conveyed a positive vibe even in the beginning,
and adrenaline started to flow. When we asked them about
their initial reactions when they arrived at the venue, we were
confronted with the following answers. One of the participants,
Julia, said she was “feeling great and motivated to start work-
ing.” Another participant, Mikko, stated, “Excitement! Thought
it would be an exciting weekend!”

This strong crowd vibe was enabled by five drivers: people,
venue and food, surprise moment, competitive environment, and
mentorship of the experts. Each are described as follows.

1) People: According to 45% of the participants, people, and
the positive atmosphere that they created, were the best part
about Junction. “People” includes everyone present at Junction,
the majority of whom being participants. As previously men-
tioned, the diversity of the participants was one important crite-
rion in the intricate selection process; here, it played a significant
role. As illustrated in Fig. 4, the participants had various goals
for attending Junction. While, in tournaments, the prize is a key
source of motivation, our study revealed that, at Junction, prize
acted as a complementary target for participants. As depicted
in Fig. 4, although winning the prize was among the goals of
40.9% of participants, only 3.1% mentioned it as their main
goal. As illustrated in Fig. 4(a), 90.6% of participants attended
Junction to have fun along with their other goals, while 75.6%
of them were also keen to gain experience. This combination
of having fun along with gaining experience created a happy
crowd that wanted to engage with the challenges presented by
companies. The Junction team also described Junction as “a
meeting place for people from all around the world: explor-
ing, learning, creating, and having fun—with technology, with
each other.”

In addition to the participants, volunteers played a comple-
mentary role in creating this positive atmosphere. Junction had
344 volunteers involved in all parts of the production, from part-
nership and website teams to marketing and branding. Volun-
teers fueled the motivation at Junction and ran the operations like
a powerful engine. They were eager to organize a world-class
hackathon and to join an outstanding community of people from
all over the world. The Junction team also reflected this during
interviews:

“Ambitious and enthusiastic people are at the core of every-
thing we do.”—Junction team.

2) Venue and Food: Notably, 15% of the participants most
enjoyed the venue’s location and design. The Junction team
radiated positive vibes at the venue by choosing a modern
and large building, as well as adding furniture, lighting, and
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Fig. 4.

decorations. Moreover, Junction provided free food and snacks
for the participants at the venue. Accordingly, 19% of the par-
ticipants pointed to the food as the most enjoyable aspect of the
whole hackathon. This seemingly simple act had a substantial
impact on participants’ productivity and happiness, since they
did not need to leave the area and pay for food. When we asked
participants what they enjoyed most about Junction, we were
confronted with the following answers. One of the participants,
Vladimir, said “the venue and lighting were great” and another
participant, Victor, stated, “the location, free food service, and
excellent access.”

3) Surprise Moment: The Junction team consciously intro-
duced a moment of surprise, which was bringing a cute animal,
called an alpaca, to the entrance of the venue. At that moment,
a wave of happiness came over the participants. This fluffy and
good-natured animal allowed participants to enjoy a different
and exciting moment, as 3% of the participants specifically
mentioned the alpaca to be the most enjoyable and memorable
aspect of the whole hackathon.

4) Competitive Environment: During the 48 h period, every-
one was working as a part of a team on the challenges, and
this intensive and competitive environment created a strong vibe
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and energy in the atmosphere. Some of the teams even stayed
into the night to continue their work. When a team saw that the
other teams were passionately working on the same or another
project, they were impressed and, to some extent, motivated, and
encouraged by the others. The positive energy that teams derived
from each other and the whole atmosphere extended beyond just
working together and kept the teams working overnight on the
challenge.

5) Mentorship of the Experts: Another source of strong pos-
itive vibes for the crowd was the presence and mentorship of the
experts at the companies’ stands in the venue. As illustrated
in Fig. 4(a), receiving mentorship from experts was among
18.1% of participants’ goals. One of the participants, Jaakko,
said “I loved the talks with the experts! They were brilliant,”
and another participant, Emilia, stated, “I enjoyed the men-
torship at Company K’s challenge.” The interaction between
participants and experts had several benefits for both sides. The
participants learned and gained insights from the experts, while
the experts could guide the participants on the right trajectory
regarding the company’s challenge. This helped every person
to feel more included and engaged. Moreover, due to this close
interaction, the experts were able to identify the talents for later
potential recruitment.

C. Instant Crowd Feedback

On the final day of Junction, for each company’s challenge,
the solutions presented by the participants were evaluated to
determine whether they met the specified goals of the challenge
and could be integrated into the company’s current business.
Since the number of projects was high (357), the effectiveness of
the evaluation was of great importance. In this regard, Junction
took advantage of dual-evaluation process and pairwise com-
parisons based on the predefined criteria, and the pace of this
evaluation process was incredibly high—the whole process took
place within four hours. We call this mechanism instant crowd
feedback, which has high reliability and transparency. In the
following, we describe the mechanisms and properties of this
instant crowd feedback in detail.

1) Dual Evaluation: After the participants submitted their
projects, there were two types of evaluations: “companies’ eval-
uation” and “participants’ evaluation.” In companies’ evalua-
tion, a team of experts from the companies had the responsibility
to review the projects that were submitted to their challenges.
Based on this evaluation, the companies determined the win-
ners of their own presented challenges and presented them the
predetermined prizes. Meanwhile, participants’ evaluation was
done through peer reviewing. In consideration of the importance
of companies’ ability to influence customer feedback on their
future products and services, the peer review helped companies
become aware of participants’ feedback as a sample of potential
future customers.

2) Predefined Criteria: For both mentioned evaluations, the
Junction team has highly recommended five evaluation criteria,
including novelty, techiness, efficacy, wowness, and business
value. “Novelty” can be described as the originality and unique-
ness of the project. It must be considered that reinventing the

wheel is not recommended; however, refining and reusing old
material is good. “Techiness” refers to the completeness and
technical aspects of the project. In this context, not only an attes-
tation of future possibilities, but also the creation of something
real is expected. “Efficacy” refers to the project’s feasibility. The
proposed solution should fit the highlighted problem and address
the challenge. “Wowness” describes the level of “amazingness.”
More explicitly, it refers to how genuinely impressed companies
are by the project. In this regard, the quality of pitch, demo,
and prototype offers a high impact. “Business values” are the
potential benefits that a company can gain from the project.
These benefits enable the company to create revenue, invest-
ment returns, products, services, employment, and quality of
life.

3) Transparency: Peer  reviewing introduces  trans-
parency regarding the review process of the participants’
projects. As the Junction team also reflected this during
interviews:

“We have a lot of ambitious and curious teams coming to
Junction. Naturally, they want to understand why a certain
project has won. Peer reviewing gives them the possibility to
discover other projects born at Junction and cast their vote for
the winners.”—Junction team.

The peer-review works in a way that participants are divided
into pools and different teams go and review different projects.
They go from table to table, review other’s projects, and submit
their evaluation in the Junction app.

4) Pairwise Comparisons: The peer review utilized a modi-
fied “Gavel model,” which is based on pairwise comparisons and
has been used in HackMIT since 2015. The method differs from
traditional scoring methods by using fancy math to determine
a ranking. Moreover, it outperforms having reviewers input
scores from, for example, 1 to 10 and fully automates judg-
ing and reviewing logistics. The Junction app told participants
which projects to look at. Then, the reviewer simply determined
whether the project was better than the previous project, in
their opinion, regarding the Junction team’s five encouraged
evaluation criteria. Each project was reviewed by at least five
different teams; however, the math behind it allowed all projects
to still compete even if they were reviewed less often than
others [61]. The system collected all of the votes and generated
aranking of projects. The best rated projects proceeded to pitch
in the final round on the Junction main stage. In this step, the
participants voted to determine the winners of the first, second,
and third prize according to the simple voting system, in which
each person had one vote.

5) Reliability: The peer review improved the reliability of
decision making and judgement in two ways. First, the more
reviews and votes each project received, the more accurate and
reliable the results of the judgement became. The Junction team
also reflected this during interviews:

“We think participants are the experts of the challenges and
therefore make the best judges. Peer reviewing also boosts
reliability, because the more votes are cast, the more reliable
the results become. In 2017, we recruited about 115 community
Jjudges, who gave a total of 2200 votes. With our 1495 partici-
pants reviewing, we're getting 13 times more judges.”
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Second, the quality of entries was improved by using pairwise
comparisons instead of having participants produce absolute
scores [62].

D. Versatile Crowd Potential

Junction not only provided an opportunity for companies to
crowdsource innovative solutions but also offered them multiple
opportunities to gain value for their organization. In this regard,
companies attending Junction intended to seize these opportu-
nities and take advantage of the versatile crowd potential by
gaining various values.

According to our collected data, the top five goals of com-
panies that attended Junction were as follows [see Fig. 5(a)]:
crowdsourcing innovative solutions (68.4%), talent acquisition
(57.9%), employer branding (42.1%), brand awareness (42.1%),
and community building (15.8%). Moreover, we asked the com-
panies to elucidate their main goal of participation. As depicted
in Fig. 5(b), the main goals for companies were crowdsourcing
innovative solutions (36.8%), talent acquisition (15.8%), and
employer branding (15.8%). We describe each of the top five
goals as follows.

1) Crowdsourcing Innovative Solutions: As 36.8% of the
companies stated in their interviews, crowdsourcing innovative
solutions were the main motivation for most of the interviewed
companies to attend the hackathon [see Fig. 5(b)]. Junction
had collected some of the brightest young software talents,
and companies were looking for a “fresh new perspective” to
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their existing business, products, and processes. This was also
reflected during interviews:

“It is about getting ideas, how people see our system through
modern software design perspective”—Company B.

“We want to find solutions to improve our processes”—
Company A.

“It is about getting large pool of ideas that could be very
different than what we could come up with”—Company J.

Some of the companies had narrow challenges to seek a
specific solution to a targeted problem. However, most of the
companies wanted to keep their challenges relatively broad to
nurture the imagination of the participants. Some of the inter-
viewees mentioned that, in their experience, a narrow challenge
leads to similar solutions from the different teams and that it is
not as interesting for the teams to work on. As one company
representative explained us:

“We didn’t get many groups working for our chal-
lenge; we have a very traditional industrial challenge
that does not seem to interest many people here...”—
Company K.

Instead, a broader hackathon challenge invites participants
to view the challenge from multiple perspectives and provide a
wider range of innovative solutions to the same problem. As one
company representative explained us

“Our challenge here in Junction is really broad, so we get lots
of ideas. I don’t really like this kind of very narrow challenge;
it is not interesting for developers.”—Company 1.

Creating an interesting challenge for the teams was considered
important to attract as many teams as possible so that the chal-
lenge could generate a large pool of new ideas. As illustrated
in Fig. 6, interesting theme (65%) followed by participant’s
background (42%), prize (18%), interesting technology (18%),
and interesting data (18%) were the participants’ top criteria for
choosing companies’ challenges.

The challenge can also be “too open” if the goal is to find
a functioning solution to a real-life challenge, as it might then
be too different and far removed from the company’s current
business. Some of the interviewees also mentioned that it can be
difficult to work with the hackathon teams to develop the idea
into a functioning solution, as the teams consist of individual
people, rather than real companies that have the resources to



This article has been accepted for inclusion in a future issue of this journal. Content is final as presented, with the exception of pagination.

JARIBION et al.: CROWDSOURCING PROPERTIES AND MECHANISMS OF MEGA HACKATHONS: THE CASE OF JUNCTION 11

work on the solution further. Notably, one company representa-
tive mentioned that the broader the challenge, the more difficult
it might be to determine suitable solutions for implementation in
the company. The company representative stated, “the challenge
was really broad—too broad, but we got a lot of great ideas.
This year we wanted to make the challenge broad, but not as
broad as last year. We could not implement ideas from last year’s
hackathon in our company.”—Company 1.

Some of the companies also attended the hackathon for the
first time to learn how they could use this kind of event in their
open innovation process, so many of the companies did not have
clear existing processes on how to implement the crowdsourced
ideas. Among the companies with the main goal to crowdsource
innovative solutions, 71.4% were completely successful and
reached their goals, 14.3% attained mediocre results, and 14.3%
failed in this regard. As one company representative stated, “we
have gotten good programs from here in the past few years. Not
all have been fully implemented 100%, but we have gotten a lot
of good ideas and money has been exchanged”—Company A.

2) Talent Acquisition: Although crowdsourcing innovative
solutions was the most common goal for most companies attend-
ing Junction, talent acquisition was among the goals of 57.9%
and was the primary goal of 15.8% of the companies (see Fig. 5).
As one company representative stated, “we are here mainly to
recruit more people”—Company E.

Junction gathers some of the brightest young software tal-
ents from around the world in one place, which makes it a
suitable place for companies to recruit new members to their
teams. The Junction team has created an interview process
for participating companies and potential candidates during the
hackathon. The companies receive basic information about the
participants (those who have agreed to share their information to
the companies) from the Junction app. The app has a “comment”
function in which companies can send invitations to meet up. The
Junction venue has a dedicated meeting area in which companies
and participants can meet. Additionally, some companies can
post job listings to the Junction website. By using the Junction
app as amatchmaking tool, 7.8 % of the participants in this article
established connections with companies regarding current and
future recruiting opportunities.

Junction was held on the Aalto University campus in
Otaniemi. Some of the interviewed companies mentioned that
this location attracted them to participate in the hackathon.
Companies B and D had many employees who came from
Aalto University, which allowed them to see this hackathon
as a great opportunity to meet potential candidates and hire
more people from the university. This was also reflected during
interviews:

“We have a lot of ex Aalto people working in our company...
We need to get our name known here and understand what kind
of talent is out there”—Company B.

“We have many employees from Aalto. We want to make our
brand visible here.”—Company D.

3) Employer Branding: Employer branding was among the
goals of 42.1% and the main goal of 15.8% of the companies
(see Fig. 5). While Junction has collected some of the brightest

young software talents, it is a great opportunity for companies to
describe their image as an innovative and tech-forward company,
as well as a “great place to work,” in the minds of partici-
pants and current employees. This was also reflected during
interviews:

“We want to show developers that S [company name] is a
cool company.”—Company S.

“Our goal is to advertise our brand around the Aalto Uni-
versity campus regarding later recruiting opportunities.”—
Company D.

4) Brand Awareness: As illustrated in Fig. 5, 42.1% of the
companies mentioned brand awareness as their motivation to
participate in the hackathon, and 15.8% of them stated it as their
main goal in joining Junction. Some of the smaller, less well-
known software companies saw Junction as the ideal hackathon
to promote their company brand and introduce their business in
the developer community. As one of the company representa-
tives stated, “we want to raise awareness. People don’t know
about our company.”—Company G.

As a brand marketing strategy, the majority of companies
gave participants promotional products such as hoodies or bags.
This could truly help participants, as potential future customers,
to recall and recognize the brand under different conditions in
the future.

Some of the more established industrial companies saw Junc-
tion as the perfect opportunity to rebrand their organizational
image. One of the company representatives stated, “people
experience us as a telecom company because of our history.
They don’t realize that we are a software company now.”—
Company O.

These companies tend to be known as hardware companies,
and they want to demonstrate to the community that they
produce modern software products and services. This kind of
branding activity helps companies attract and find talent for
software development.

5) Community Building: 15.8% of the companies also men-
tioned community building as one of their reasons for partic-
ipating in the hackathon. The companies saw the hackathon
as a prime opportunity to network with engineers and build
relationships in the developer community. As one company
representative stated, “there are a lot of people here from the
Russian community. They have seen us somewhere before and
here they come chatting to us. So, it is not only about the
ideas, it is about building community—we want to network with
engineers.”—Company 1.

One company mentioned that Junction offered a suitable
platform to connect with the European developer community.
The company representative stated, “our original idea was to
organize a developer-focused meetup somewhere in the Nordic.
However, inventing that kind of event from scratch is challeng-
ing... We thought, let’s not invent the wheel, let’s partner up...
Junction has a big community of developers.”—Company S.

This came across several other informant interviews as
well. It is clearly easier for companies to participate in
hackathons like this than build their own community events from
scratch.
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E. Pervasive IT

IT refers to the computers, software, Internet, phones, tablets,
communications networks, applications (e.g., Slack and Dis-
cord), cloud-based software repositories (e.g., GitHub), and any
other devices that are used to send, receive, store, or process
information. It plays a decisive role in facilitating and enhancing
all of the aforementioned mechanisms and was vastly used in
every aspect of Junction, including the planning and preparation
(e.g., advertising, the application process, and selection), admin-
istration, evaluation during the hackathon (e.g., voting and data
collection), and follow-ups after the hackathon (e.g., collecting
feedbacks and any sort of communications among the organizing
body, companies, and participants).

The Junction team utilized IT as a complementary tool for
advertisements to increase visibility and to reach a more global
audience. This resulted in high diversity in the nationality of
the participants and companies, as well as enabled international
participation, since the registration took place through a web-
based application form that lowered the application barriers
and widened the potential audience. This could be observed
in the traveling origins of Junction participants, which were
87.2% from Europe, 5.2% from Africa, 3% from Asia, and
2.7% from North America. Moreover, the applicants could create
and join their own teams through the registration platform—the
Junction app.

The selection process of applicants by the Junction team-
appointed committee also took advantage of IT through shar-
ing the application materials for reviewing and cross-checking.
Afterward, the announcement of the accepted applicants was
performed through the Junction app, which happened during
the period of selection. Additionally, the accepted applicants
needed to confirm their participation—and apply for travel
funding if necessary—using the Junction app. Later, the details
related to the various aspects of the hackathon, including the
food, location, program, attending companies, and challenges,
were published on the Junction app and were shared with the
participants.

During the hackathon, the IT tools played an essential role
in creating an efficient and interactive environment among the
Junction team, participants, and the companies. For instance,
team formation for the teamless participants arriving at Junction
was facilitated through announcements on Discord and Slack
channels. As another example, IT was used for effective an-
nouncements from the Junction team regarding real-time events
such as project submission deadlines, group photograph loca-
tions, and restaurant closing times. Moreover, teams utilized the
Junction app for registration in challenges. Notably, 80% of the
participants had heard about their selected challenge for the first
time through the Junction website.

Each participating team utilized Discord to communicate
with companies’ experts (e.g., receiving information related
to APIs and challenge specifics) and utilized IT tools of all
sorts in the development, finalization, and presentation of their
projects. Meanwhile, IT also facilitated the “matchmaking pro-
cess” for companies regarding talent acquisition. In this regard,
companies’ experts could review participants’ resumes on the
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Junction app and schedule interviews with individuals during
the hackathon.

Furthermore, IT played an enabling role in the process
of project judgment by participants (participants’ evaluation),
which allowed a rapid collection of the large inputs given by par-
ticipants and facilitated the ranking of the projects to determine
the winning teams. Without IT, the collection of feedback on
such a scale would take much longer, while the use of the Gavel
model for the ranking of the teams would be nearly impossible
to perform.

Overall, IT played a foundational role in Junction through
enabling and enhancing various aspects of this MH for all
stakeholders. Therefore, we see IT as a pervasive fabric in the
background that supported all aspects of Junction.

V. DISCUSSION AND IMPLICATIONS
A. Theoretical Implications

This article provides conceptual clarity on the different forms
of hackathons and their unique properties and mechanisms.
Further, this article presents a more detailed understanding of
the unique crowdsourcing properties, mechanisms, and value-
proposition of MHs. The MH is not only a prominent type of
hackathon, but also a unique form of tournament-based crowd-
sourcing [7], [39], [63], [64]. In that regard, we contribute to
the crowdsourcing stream of research by outlining five dis-
tinct crowdsourcing properties and mechanisms of MHs that
distinguish them from other types of hackathons and forms of
tournament-based crowdsourcing. These properties and mech-
anisms are intricate crowd selection, strong crowd vibe, instant
crowd feedback, versatile crowd potential, and pervasive IT. Our
contribution to the crowdsourcing theoretical body of knowl-
edge [5], [6], [24] is the introduction of the MH as an emerging
form of tournament-based crowdsourcing in which, due to its
distinct properties and mechanisms, the probability of compa-
nies crowdsourcing a problem is high. According to [5], the more
pervasive the problem-solving expertise is in the crowd, the more
likely it is that someone in that crowd can solve the problem, and
thus the probability is greater for companies to crowdsource it.
We find that it is through intricate crowd selection that problem-
solving expertise in the crowd can be successfully verified.
Additionally, MHs’ intricate crowd selection ensures diversity,
motivation, and skills, while other forms of tournament-based
crowdsourcing typically rely on skill-driven crowd selection.
For instance, in Topcoder Open [64] and 99designs [39], the
crowd selection is based on skill and community involvement,
while diversity and motivation do not play a role.

Moreover, the literature suggests [5], [24] that the more
motivated the members of a crowd are to solve a problem, the
higher the probability is that the company will crowdsource
it. We identify the strong crowd vibe as a central motivator.
The literature indicates some controversy regarding motiva-
tions; however, our findings are in line with empirical studies
from Kitsios and Kamariotou [15], [19]. In other forms of
tournament-based crowdsourcing, while the prize is a key source
of motivation [39], [63], [64], our study reveals that, in MHs,
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the prize is not the main trigger [15], and it instead acts as a
complementary incentive for participants.

Furthermore, according to the literature [5], [24], the more
users who are available to evaluate a solution, the more likely it
is that companies will crowdsource their problems, and the prob-
ability of crowdsourcing is higher. With regard to MHs specifi-
cally, the instant crowd feedback mechanism allows companies
to rapidly take advantage of the large number of reviews for the
solutions presented, whereas in other forms of tournament-based
crowdsourcing, the company itself typically chooses the winning
solution [39], [63], [64].

Finally, we find versatile crowd potential for the companies
attending MHs. Hence, the value proposition of MH for compa-
nies, including talent acquisition, employer branding, creating
brand awareness, and community building, is beyond crowd-
sourcing solutions alone. While our study focuses on MH, the
contributing properties and mechanisms are also present with
different emphases in other subforms of crowdsourcing. Hence,
our article provides directions to further distinguish the various
subforms of crowdsourcing and their unique crowdsourcing
properties and mechanisms and show how these may differ
with respect to the probability of a company crowdsourcing
a problem.

B. Managerial Implications

Innovation managers use the MH as a new tool to venture
beyond conventional ideation, as well as derive benefit from vari-
ous prototypes and novel ideas for business innovation [9]. Using
MHs allows managers to shorten the innovation cycle and access
a diverse set of quality ideas. More explicitly, the managers
can exploit hackathons to crowdsource innovative solutions for
cases, in which they do not know who can solve the problem.
The findings suggest that, in addition to crowdsourcing inno-
vative solutions, managers can benefit from hackathons through
talent acquisition, employer branding, creating brand awareness,
and community building. However, some companies attend and
derive limited benefits from hackathons while exerting the same
amount of effort as the others. By realizing the properties and
mechanisms of MHs, company managers can consciously plan
and prepare for the hackathon while knowing what to expect
during the hackathon. Furthermore, we argue that the versatile
crowd potential offered in an MH makes this type of hackathon
an attractive form of tournament-based crowdsourcing.

VI. LIMITATIONS AND FUTURE RESEARCH

The data used in this article were derived from an MH in
Europe, which had participating multinational American and
European companies. However, investigation of more MH cases
is advised. Additionally, the dataset can be expanded to in-
clude Asian MHs and Asian companies. In this research, we
specifically focused on MHs as a form of tournament-based
crowdsourcing. However, other types of hackathons should also
be studied with regard to their crowdsourcing properties and
mechanisms. Another possible area for future research is to
study how the design of the companies’ presented problems in
an MH can enhance their crowdsourcing potential. Since the

most challenging part of crowdsourcing innovative solutions in
MHs is the incorporation of the solutions into the company’s
established business, a study of the steps required to develop
and incorporate the solutions is advised. Finally, the impact
of versatile crowd potential on the probability of companies
crowdsourcing a problem in the MH presents an interesting
opportunity for future research.
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APPENDIX
OVERVIEW OF THE COMPANIES AND ORGANIZATIONS
INTERVIEWED IN JUNCTION

Company Business area # of employees | Interviewee Position
A Construction and logistics ~1500 Metfal engineer
oreman
B Digital healthcare >7000 Research scientist
C Research laboratory ~50 Coordinator
D Software ~20 Software consultant
E Digital sales consultancy <50 Marketing lead
Developer
F Technology vendor >14500 relations lead
G Intelligent lighting ~500 Engineering and
research manager
H Service organization ~40 IT expert
1 Online social media ~270 Machinery and
research head
J Video game developer ~400 Game design lead
K Technology vendor >12000 Innovation manager
L University ~4000 Project leader
M Public agency ~60 Marketing manager
N Forestry >1400 Forest guide
[¢] Telecommunications >95000 Business manager
P IT consulting ~77000 Marketing director
Q Public funding agency ~600 Internal R&D team
R Investment management ~15000 Software developer
S Software >1700 ngelop er
relations team
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