Virtual hackathons — a novel approach for university-in-
dustry collaboration

Jari Jussilall0000-0002-7337-1211] | jykka Raitanen?, Anu Helena Suominen?20000-0002-9841-5153]
and Anne-Mari Jarvenpaa!

1 Hame University of Applied Sciences, 13100 Hameenlinna, Finland
2 Tampere University, P.O. Box 1001
F1-33014 Tampere University, Finland
lncs@springer.com

Abstract. Pandemics with their lockdowns have proven that radical collocation,
collaborating intensively in a same physical space in the same time is not always
possible. However, radical collocation is one of the necessary attributes of hacka-
thons, one type of innovation contests. Yet, digital platforms enable virtual col-
location, i.e. collaborating at the same time in a virtual place. This paper ad-
dresses the virtual hackathon as an innovation contest method for uses in situa-
tions, where radical collocation is unfeasible. Specifically, it focuses on virtual
hackathon as a method for university-industry collaboration. Although colloca-
tion in general plays an integral part in hackathon process, either radical or pos-
sible virtual collocation has not yet been the focus of hackathon research. There-
fore, this paper presents a case study of a university-industry collaboration in-
volving five organizations in Finland. As a result, the paper reveals benefits, dis-
advantages and challenges collocation in virtual format causes to the hackathon
as an innovation contest event. Presenting conclusions for both academics and
industry, the paper contributes to the literature on hackathons used particularly
with  virtual collocation in the university-industry collaboration.
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1 Introduction

Pandemics and other global crises, alongside advances in ICT, challenge the organiza-
tions of higher education (HE) world-wide. For instance, COVID-19 pandemic locked
down a significant amount of schools and higher education institutions around the
world and enforced remote learning. In parallel, many industries shifted as much as
possible to remote work, by the necessity of governments and cities increased regula-
tion for social distancing. The circumstances challenged how university-industry col-
laboration can be conducted, while people are unable to meet and interact physically.
Virtual hackathons provide one alternative for conducting university-industry collabo-
ration, where universities can e.g. contribute by developing ideas and innovations for
industry



This article investigates to what degree virtual hackathons meet the necessary and
sufficient features of hackathons, explores the benefits, disadvantages and challenges
from virtual collocation compared to radical collocation, and finally outlines benefits
that industry can gain by participating in virtual hackathons and giving a challenge to
be solved in university-industry collaboration.

2 Theoretical background

2.1  Innovation in university-industry collaboration

Innovation is seldom a straightforward activity. It can be characterized as uncertain, co-
constructive, experimental and interactive [1, 2]. University-industry collaboration
aims at mutually beneficial knowledge and technology exchange between higher edu-
cation and industry. Despite the growing interaction between higher education and in-
dustry, partners in university-industry collaboration have challenges in utilizing the re-
sults of their joint efforts [3, 4]. One root cause for the challenges is that the primary
goal of universities is to create open and public knowledge, and provide education [5],
whereas industrial partners have strong focus on capturing valuable knowledge that can
create competitive advantage that is often directly associated with new product devel-
opment and innovative functioning of the company [5, 6]. Contradictory objectives,
organizational goals and culture have been found to limit the positive effects that can
be achieved through university-industry collaboration [7, 8]. Mechanisms and practices
for university-industry collaboration include students projects (for example hacka-
thons[9]), thesis projects, tailored degree courses and jointly organized courses [10].

One of the most well-known models of university-industry collaboration is the Tri-
ple Helix [11] principle that is based on the institutional triangle of government, busi-
ness and academia. The entrepreneurial university following Triple Helix principle en-
compasses a ‘third-mission” of economic development in addition to their research and
teaching activities [12]. Economic development can, for instance, take the form of de-
veloping products and services [13] for business as part of education. Governments can
support such activities by, for example, funding research and development projects that
involve both business and academia. Hackathons as one type of innovation contest
method provides one vehicle how innovations can be developed in university-industry
collaboration [14, 15] especially in the front-end of innovation.

2.2  Hackathons

Hackathons, as one type of innovation competition [16, 17], originated among infor-
mation technology (IT) practitioners [18]. The roots of hackathons date back to MIT in
the 1960s, where students gathered together to code in self-imposed 24-hour ‘marathon
bursts’[18]. From coding the use of hackathons spread to other domains and use cases,
[18, 19]. For the purpose of this article, we consider hackathon as “one type of innova-
tion contest, a short time-bounded event with a challenge to be solved creatively in



coopetition and with the radical collocation of teams, whose output is recognized in a
ceremony at the end of the event.” [14].

Hackathons have also received criticism. The goal achievement of hackathons have
been found questionable. The ideas resulting from hackathons are regarded as rarely
being effective or adopted in addressing the problems that inspired the hackathons
Hackathons have also been found to suffer from a lack of institutional memory [20].
Furthermore, participants have also experienced frustration resulting from expectations
about the results of the hackathon. [21] The lack of commercialized results have led
[22] to conclude that there is still something missing from the hackathon method.

Virtual hackathons are a new breed of hackathons, where all the the activities take
place online, and where the participants are gathered together virtually. Virtual hacka-
thons face the same challenges as ‘regular’ hackathons, however, operating fully in the
virtual space provides also new challenges. The virtual space needs to e.g. accommon-
date all the participants, enable interactions between them and also provide tools how
the participants can work together with the problem and the solution.

2.3. Collocation: radical vs virtual in hackathons

Hackathons are described mainly as an event where participants collaborate intensively
[20, 23], during which participants come together and form teams [21, 24-28]. Further-
more, hackathon “implies an intense, uninterrupted, period of programming.” [22] and
[25] have stated that “the teams are usually collocated”. Radical collocation is a situa-
tion, where team members are together in a physical space for the duration of the project
[25, 29, 30]. Collocation is seen as beneficial for technical work, speeding up software
development, facilitating enduring relationships [31] and improving productivity [30].
Also known as a ‘war room’, radical collocation is seen to help coordination, problem-
solving and learning [30]. The physical method of collocation has its benefits in e.g.
new product design teams, such as improving communication, building relationships,
reducing time involved in design reiterations, and improving project, etc. In physical
collocation people communicate via face-to-face communication. In addition to physi-
cal collocation, the collocation can be virtual. [32]

In virtual collocation, the members and teams are usually integrated via information
and communication technology (ICT), such as personalized ICT tools, e.g. instant mes-
saging, or collective ICT tools, e.g. shared cloud documents [33]. However deploying
ICT in collaboration may often results negative aspects, such as misunderstandings,
unclear communications, team members’ status differences, and the challenges caused
by task complexity. The basic differences between physical and virtual collocation is:
1) close vs. remote proximity, 2) the great amount of work and non-work related infor-
mation vs. minimal informal exchange, which can affect relationship building, 3) in-
crease the opportunity for allocation and sharing both physical and non-physical re-
sources Vvs. access to resources via ICT infrastructure with its restrictions, 4) control
and accountability by monitoring of activities and events and ability to respond to re-
quirements, vs. ‘out of sight out of mind’ 5) sharing ideas and dilemmas vs. motiva-
tional problems of isolation and frustration causing low performance, 6) similar and
complementary cultural and educational background vs. variation in both, in addition



to time zones and expertise, 7) compatibility vs. incompatibility of the technological
systems. [32]

3 Methodology

We chose a case study approach [34] to investigate two virtual hackathons aimed at
university-industry collaboration. The cases were purposefully selected based on con-
venience. The research team consisted of three experienced hackathon facilitators and
one hackathon jury member. The hackathons were aimed to create solutions and ideas
for industry that were viable, desirable and feasible. The criteria was derived from de-
sign thinking and business design [35-37].

First hackathon was aimed at developing a solution for city bikes at the city of
Riihimaki. Riihiméki Hackathon examined the maturity of Riihimaki area as a platform
for urban cycling. Urban cycling is one among the rising trends in creating city envi-
ronment. Riihimaki is a city with low cycling modality, where there is limited cycling
structure. In addition, the lack of cycling structure and investments in cycling facilities
were seen a factor leading to challenges in creating new type of cycling culture. [38] In
Riihimaki Hackathon the challenge was formulated by city of Riihiméki and Kaakau
Oy, which is a city bikes platform company providing the bikes for Riihimaki and sev-
eral other cities in Finland. Four teams of students from Hame University of Applied
Sciences (HAMK) worked for one day to create solutions to the challenge. The hacka-
thon was facilitated by HAMK Design Factory, an interdisciplinary product and service
design and learning platform at HAMK.

The second hackathon was aimed at developing a solution to utilizing surplus fabrics
and fabrics with minor quality defects for textile company A. Textile company A, lo-
cated in Forssa develops and procures high quality fabrics having the largest product
selection in its market area of workwear, military and outdoor clothing fabrics. The
challenge was to understand the regional ecosystem and business ecosystem [39] and
create a viable business model utilizing surplus fabrics of textile company A. The so-
lution could involve either an industrial ecosystem or regional ecosystem. Industrial
ecosystems create value propositions for specific industry whereas in regional ecosys-
tems the value is created to support the development of certain area [40]. The second
hackathon was facilitated by HAMK Design Factory involving student teams from
HAMK and Forssa VVocational Institute. In order to understand the benefits that industry
can gain by giving a challenge and participating in a hackathon organized in university-
industry collaboration interviews of the industry representatives were conducted after
the hackathons were completed by email survey. As for increasing understanding on
the disadvantages and challenges collocation in virtual format causes to the hackathon
observations were performed by two facilitators of the hackathon events and one
teacher that participated in the second hackathon. The observation notes and findings
were additionally reviewed and discussed with researcher that has also personal expe-
riences of hackathons, but who did not participate in the two hackathons. Investigator
triangulation was used to add breadth to the phenomena of interest [41].



4 Results

First, the results portray virtual hackathons evaluated in terms of necessary and suf-
ficient hackathon features. Then the observed benefits, disadvantages and challenges
of radical collocation vs virtual collocation are presented. Finally, the results introduce
perceived benefits of virtual hackathons perceived by the industry, based on case study
interviews. Virtual hackathons evaluated in terms of necessary and sufficient hackathon

features [14] are illustrated on Table 1.

Table 1. Evaluation of virtual hackathon against necessary and sufficient hackathon features

Theme Attribute Sufficient feature Case Riihimaki; Case Forssa
Short time- . 1 day; 1 day
. <week, ideally 1-
bounded Short duration teweek, ideally 1-3
days
event
n>1 teams, with 1> 4 teams, 3-5 members/team; 2
Team
members per team teams, 4-5 members/team
Challenge presented and owned
Challenge Task gep .
by company in both cases
. . A team formation, cre- Creating a concept of the solu-
Coopetition  Creation process . .
ation process tion in both cases
An idea pitching jury,  Both cases had a jury that de-
Ceremony process  possible winner recog- cided on a winning team
nition
Interaction between team mem-
Individuals and teams,  bers and organizers in Zoom
Collaboration organizers and partici- and Teams meetings, collabo-
pants ration using Teams, Office365
and Google Drive
Virtual co-location via Zoom
. Separated from daily ~ and Teams meetings, everyone
Radical . . . .
. Co-location business, food often working from home office.
Collocation

Consistency

served

Intensive and con-
sistent

Food served on self-service ba-
sis

In both cases students were
dedicated for completing the
hackathon for full day. Inter-
ruptions possible.

Based on the necessary and sufficient features of hackathon defined by Halvari et al.

[14], we can observe that the two case studies of virtual hackathons met all other nec-
essary and sufficient features except radical collocation. In Zoom and Teams it is pos-
sible to have meetings, where you can see live video feed of each team member thus
you can have appearance of everyone being virtually present in the virtual space at the



same time. However, due to slow network connections of students, teachers and indus-
try representatives participating from home office during the pandemic, it was not pos-
sible to have video feed from every participant, rather only from those presenting one
at a time. When everyone is participating from home office it follows that there is no
opportunity to enjoy meals or refreshments together with the team members and other
participants. As a consequence, virtual co-location is disrupted when individual partic-
ipants take breaks. In situations, where the participants are muted and video is not dis-
play it is not possible to determine are the participants actually present unless prompted.
Operating from home office opens up also the possibility interruptions that would not
similarly occur in radical collocation.

Table 2 summarizes the observed benefits, disadvantages and challenges of radical
collocation in contrast to virtual collocation in virtual spaces, such as Teams and Zoom
used in the case studies.

Table 2. Benefits, disadvantages and challenges of radical collocation vs virtual collocation.

Theme Attribute Benefit Challenge/Disadvantage
It can be time-consuming and
Physical co-location ensures costly to organize people to be
Radical separation from daily business  physically present at the same
. Co-location and family life. Participants location. If co-location, e.g. in
Collocation . . . S o
can benefit from informal in-  the case of social distancing, is
teractions during breaks. restricted it may be impossible
to organize co-location.
Coordination of tasks inside Getting to know each other and
team easy when everyone is team formation needs to take
present and you see what they  place physicaly, most often
Con- are working (_)n. Concentration dgring the _event, whereas in
sistency can be more |nten_se When virtual en_v_lronm_ent there are
there are not outside interrup-  opportunities to interact and
tions. Facilitators can control ~ comtemplate before the event.
the interruptions and optimize
workflow.
Virtual co-location removes Virtual co-location opens up
the need to travel to venue, potential interruptions from
which reduces cost and can business and family life, de-
save time. In virtual spaces pending on physical location.
Virtual Col-  Virtual co- new rooms and dedicated In virtual spaces participants
location location spaces can be created instantly  can be distracted or even absent

and people moved without the
physical delay of movement
between locations, buildings,
rooms, etc. Preparing of

from working on shared goals,
which may not show on virtual
space. Lack of interaction be-

tween industry representatives



Con-
sistency

presentations for virtual co-lo-
cation can develop infdustry
representatives own under-
standing.

People may find it easier to
dedicate to virtual hackathon,
e.g. participate in introductory
talk, mentor teams, present the
challenge and participate as
jury member when they do not

and participants brings chal-
lenges to ensure that the
presentation/challenge is un-
derstood.

Team members may not be as
dedicated to collaboration as
there is less social pressure in
virtual compared to physical
space. Consistency can be dis-
rupted when participants are in-
terrupted or have conflicting
activities going on at the same
time. Inability to see where,

need to reserve time for the
full day or duration of the
hackathon, but can easily and
quickly do their part.

how and on what the team
members are working on. Fa-
cilitators cannot control the in-
terruptions or optimize work-
flow as effectively in virtual
hackathons

According to the industry representative of Riihimaki Hackathon the hackathon did
not yield much direct benefits. It was found interesting to follow the teams work and
the results they achieved. However, the results were perceived rather superficial, which
could be turned to beneficial outcomes perhaps after a second hackathon. By the point
of view of industry representative of Forssa Hackathon, the benefit of virtual colloca-
tion was the need to prepare the presentation more carefully, by using simple language
and examples to clarify the case. This kind of preparation gave more understanding for
the industry representative as well. The challenges related to the fact that the industry
representative did not see the participants and because of that, the presenter couldn’t
get any any visual cues and feedback from the participants’ facial expressions and ges-
tures. Because of the lack of interaction, it was difficult for the industry representative
to know, did the participants get the point or not. The industry representative proposed
two related development ideas. First to prepare the participants beforehand to promote
discussion. This could be done by sharing the presentation material of the challenge
beforehand for the participants and asking them to prepare questions for the industry
representative. Second idea related to the need of seeing peoples faces, at least when
they are talking — as well as participants and facilitators. This could create more fluent
atmosphere. After the Forssa Hackathon, the giver of the challenge continued univer-
sity-industry collaboration with HAMK in the form of a tailored course, where student
teams of bioeconomy engineering continued to develop solutions for the company fol-
lowing design thinking process [37].



5 Conclusion

This article began with investigation to what degree virtual hackathons meet the neces-
sary and sufficient features of hackathon concept as defined by Halvari et al. [14]. It
was found that the necessary feature of radical collation and consistency are not
achieved as such in virtual hackathons. This can be interpreted as a need to refine the
concept definitions or that virtual hackahtons should be considered as a new type of
hackathon concept that is related, but with differences in attributes and design elements.

The exploration of virtual collocation in contrast to radical collocation yielded sev-
eral insights from facilitators, participants and industry representatives perspective. The
results support the findings of Pawar et al. [32] on physical and virtual collaboration on
several aspects. From the perspective of both facilitators and teams members it is chal-
lenging to monitor the progress of work without physical co-location. Isolation of team
members from close proximity can result in motivational problems, reduced perfor-
mance and also in the case of working from home office provide increased opportuni-
ties for interruptions and distractions that would not take place in physical close prox-
imity. Intrestingly, the industry representative also pointed out the lack of seeing facial
expressions and bodily gestures of hackathon participants, i.e. lack of visual feedback,
as a challenge in communication and collaboration. This insight supports information
richness theory [42] and the findings of studies that investigate new media use in col-
laboration and innovation [43, 44] in this new context of hackathons.

The benefits of short time-bounded events, such as hackathons, were perceived lim-
ited by the industry. Hackathons support fast iteration of innovations, mainly yielding
new ideas and concepts that can be further developed in slow iteration of innovations.
Slow iteration of innovations in university-industry collaboration can be for example
thesis projects and research and development projects spanning e.g. 1-3 years. Hacka-
thons, nevertheless, provide universities with the opportunity to increase access and
deepen relationships with industry, as is evidenced in the Forssa Hackathon case.

To conclude, virtual hackathons have similarities with the physical hackathons, but
they must be planned differently in order to use them efficiently. ICT-tools, selected
and prepared virtual environment and facilitation have a key role in making the virtual
hackathon successful. The challenges and disadvantages discovered in this study can
be used by the practitioners to overcome the most obvious pitfalls of virtual hackathons.
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