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Abstract. In order to master the digital transformation and to survive in global
competition, companies face the challenge of improving transformation pro-
cesses, such as innovation processes. However, the design of these processes
poses a challenge, as the related knowledge is still largely in its infancy.
A popular trend since the mid-2000s are collaborative development events, so-
called hackathons, where people with different professional backgrounds work
collaboratively on development projects for a defined period. While hackathons
are a widespread phenomenon in practice and many field reports and individual
observations exist, there is still a lack of holistic and structured representations
of the new phenomenon in literature. The paper at hand aims to develop a
taxonomy of hackathons in order to illustrate their nature and underlying
characteristics. For this purpose, a systematic literature review is combined with
existing taxonomies or taxonomy-like artifacts (e.g. morphological boxes,
typologies) from similar research areas in an iterative taxonomy development
process. The results contribute to an improved understanding of the phe-
nomenon hackathon and allow the more effective use of hackathons as a new
tool in organizational innovation processes. Furthermore, the taxonomy pro-
vides guidance on how to apply hackathons for organizational innovation
processes.

Keywords: Hackathon : Taxonomy - Digital innovation + Open innovation *
Innovation process

1 Introduction

One of the central tasks of business process management (BPM) is to deal with
changing environmental conditions [1]. In recent years, such a transformation appears
in trends like shorter product life cycles and increasingly heterogeneous customer
requirements. In this context, business processes in the field of innovation management
are opening up and changing rapidly, which is addressed by BPM, e.g. by new
information sources. Companies invest significant sums in R&D to master the chal-
lenges of digital transformation and to survive in the global economy. Traditionally,
they have innovated almost solely to prevent leaking knowledge, technologies and
process know how to unauthorized third parties or competitors [2]. However, com-
panies merely focusing on internal competencies and resources fall behind in a
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hardening competition. Therefore, since the beginning of the 21st century a paradigm
shift towards opening innovation changes the way how innovation processes are
designed and how external knowledge contributes to the development of new products
and services. As a bottom line of this so-called open innovation (OI) Chesbrough
[3 p. XXIV] states that companies “can and should use external ideas as well as internal
ideas, and internal and external paths to market” and over time various approaches for
its operationalization have been developed. On the one hand, the advent of Web 2.0
technologies has enabled OI tools like online communities and product platforms for
OlI, while, on the other hand, the involvement of lead users and other stakeholders in
(offline) innovation workshops was highlighted. All these approaches have in common
that they understand innovation as the result of collaborative processes in (interdisci-
plinary) teams rather than as the work of individuals [4]. In addition to the paradigm of
OL digitalization has radically changed the nature of innovation. Digital innovation is
in particular shaped by emerging (information) technology and the ubiquitous avail-
ability of (digital) data, enabling companies to provide “data-enriched offerings” to
their customers [5].

Facing the trends towards openness and digitalization, companies need to find new
ways to manage innovation processes in the digital age. More precisely, it poses a
challenge for business process management to manage creative processes within and
outside organizational boundaries [6], especially when organizations have little or no
knowledge about their innovation partners [7]. In this paper, we will therefore inves-
tigate a phenomenon in which these two trends are manifested - so-called hackathons.
Hackathons can be briefly described as events in which participants collaborate
intensively on completing projects over a defined period of time [8]. Such projects
focus on an IT-related topic, e.g. developing hardware and/or software, analyzing data
sets or identifying IT-security issues. Hackathons can help companies, especially in the
early stages of innovation, to generate new ideas, develop concepts or test solutions [9].
Although hackathons are becoming more and more popular in practice, related research
is still in the fledgling stage. Thus, existing literature often consists of experience
reports, white papers or reflections on specific application domains such as healthcare
or smart cities. Companies need help for answering the question of how they can
support the application of OI tools [10]. Therefore, they need a holistic view on
phenomena like hackathons, which is currently not provided by the literature [11]. This
leads us to our research question: How can the complex phenomenon of hackathons be
systematically conceptualized in order to enable organizations to utilize them for their
innovation processes? In order to answer the research question, we build a taxonomy of
hackathons, applying the method for taxonomy development according to Nickerson
et al. [12]. A taxonomy is a frequently hierarchical and evolutionary classification of
empirical entities that can be used by researchers to organize research fields or entities
[13, 14] and is frequently used in the Information Systems (IS) research domain.

The paper is organized as follows: In Sect. 2, we discuss hackathons as a mani-
festation of OI in more detail and clarify in particular which role they can play in OI
processes. Afterwards, our research method is explained in Sect. 3, followed by the
presentation of the resulting taxonomy in Sect. 4. The results are discussed in Sect. 5
before we draw a conclusion in Sect. 6.
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2 A Process-Centric Perspective on Open Innovation
and Hackathons

Ol represents a challenge for the management of innovation processes, as it is linked to a
shift from well-defined and structured processes to more interactive and agile processes
[15]. Uncertainties regarding the results, process structures and required resources
prevail within creativity-intensive process stages [16], which are particularly important
at the beginning of the innovation process. Many different approaches to conceptualize
innovation at the process level can be found in the literature (for an overview cf. [17]). In
this paper, we follow Hansen and Birkinshaw [18], who make a simple distinction
between: (1) idea generation, (2) idea conversion and (3) idea diffusion. Thereby, the
innovation process is often described as a “funnel”, since at the early stages there are
many opportunities for innovation, of which only a few are concretized and realized at
the later stages [19]. Based on this basic process model, innovation processes can be
opened for different purposes for external knowledge. Gassmann and Enkel [20] dis-
tinguish three types of OI: (1) outside-in OI describes the sourcing and acquisition of
expertise and ideas for the innovation process, while (2) inside-out OI focuses on the
exploitation of ideas and the results of innovation processes. If outside-in and inside-out
processes are combined, it is referred to as (3) coupled OI. The different types are in turn
associated with different tasks. The outside-in perspective of OI comprises the identi-
fication, procurement and integration of innovations as well as the interaction with
external partners [21]. The inside-out process, which receives less attention compared to
the first perspective in the literature, can in turn be subdivided into the search for
technology users and the commercialization phase [10]. In order to operationalize these
processes, many different means are discussed in research. Battistella et al. [22] identify
a total of 23 practices which were used by companies to implement out-side (e.g.
crowdsourcing), inside-out (e.g. out-licensing of intellectual property) or coupled OI
(e.g. joint ventures). With a focus on Web 2.0 technologies, Moslein and Bansemir [23]
distinguish between innovation contests, innovation markets, innovation communities,
innovation toolkits and innovation technologies as OI tool categories. Additionally,
various authors emphasize the involvement of stakeholders such as customers/users
through innovation workshop [24].

In this context, hackathons are considered as an OI tool, which can hardly be
classified into existing tool categories since it combines elements of different tool
classes. The term hackathon is a portmanteau from “hack” and “marathon” and was
first coined at an OpenBSD developer event in Calgary in 1999. There is a variety of
synonyms or similar terms such as hack day or hackfest, however, hackathon is by far
the most popular term. Furthermore, hackathons that focus on the collection, analysis
and/or visualization of data are also referred to as “datathons”. Hackathons are rooted
in the open source movement and have often been associated with civic engagement
and open data [25]. Thus, there are initiatives from government agencies, which aim to
increase the participation of citizens and to foster government transparency [26]. Other
hosts of hackathons are organizations from the non-profit sector, such as educational
institutions or research institutes or NGOs, which address social problems like envi-
ronmental protection or poverty reduction [27]. However, since large digital players
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such as Google and Facebook have regularly conducted hackathons in which also
external developers have participated [28], they have become a more and more inter-
esting topic for companies of all industries who aim to complement traditional orga-
nizational innovation processes. Although there is a high variance in the activities and
routines that take place during hackathons, three phases can be roughly distinguished
[11]. In the (1) pre-hackathon phase, the focus lies on planning and design tasks.
Besides, team building and initial idea generation can also start in this phase. Subse-
quently, the (2) hackathon phase includes the execution of the event, i.e. the collab-
orative work of the participants. In the (3) post-hackathon phase, the decision must be
made whether and how the results of the hackathon should be followed up (by the host
organization or the participants) or should be dropped. Hackathons aim to harness
external knowledge for organizations, which corresponds with the outside-in type of
OL The knowledge is integrated mainly in the phases of idea generation and idea
conversion and thus serves the organization primarily for knowledge exploration.
However, hackathons can also be used in the later innovation process and enhance the
diffusion of innovations [9].

3 Research Approach

3.1 Taxonomy Development

As mentioned in the introduction, our research is motivated by the emerging phe-
nomenon of hackathons - in particular, by the discrepancy between the large number of
anecdotal observations and field reports on the one hand and the lack of a holistic and
comprehensive view on hackathons on the other hand. We would like to emphasize that
there are many (scientific) publications on hackathons, which are also shown by the
results of our literature search. However, these describe single instances or potential
applications in specific areas and do not provide a consolidated and comprehensive
view of the phenomenon. Taxonomies are particularly suitable for structuring and
classifying complex research topics and therefore play an important role in various
areas of IS research [29]. Especially with regard to emerging digital technologies or the
management of novel (open) processes, taxonomies can help to consolidate knowledge
and make it usable for practitioners as well as for researchers [30, 31]. For the
development of the taxonomy we apply the established method of Nickerson et al. [12],
which is guided by best practices from other research disciplines as well as the prin-
ciples of Design Science Research [e.g. 32].

The first step in taxonomy development is the definition of a (1) meta characteristic,
which is intended to support researchers to identify meaningful categories and
dimensions that relate to the purpose of the taxonomy. In our case, the taxonomy is
supposed to support the integration of hackathons into organizational innovation
processes. Therefore, we examine hackathons from an organizational perspective and
focus on dimensions and characteristics that cover the broad spectrum of design
decisions associated with the design and execution of hackathons. The second step of
Nickerson’s method involves the determination of objective and subjective (2) ending
conditions. Objective ending conditions are achieved when all objects of a population
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or a statistical sample have been analyzed and the result meets the requirements of a
taxonomy (e.g. no redundancies/duplications, mutual exclusivity) [12]. Subjective
ending conditions affect the researchers assessment of the resulting taxonomy and
describe to what extent the taxonomy is considered to be concise, robust, compre-
hensive, extendible and explanatory [12]. In the third step, the taxonomy is created.
Nickerson suggests an iterative process, which is performed until the previously
defined ending conditions are met. In general, this process can be inductive (empirical-
to-conceptual) or deductive (conceptual-to-empirical), whereby our approach focuses
on the former one. Thus, our taxonomy is mainly based on a systematic literature
review, which is described in more detail in Subsect. 3.2. The articles were manually
screened and analyzed according to the meta characteristic using open, axial and
selective coding [cf. 33]. Three iterations were carried out until the ending conditions
were reached:

e Open coding: In the first iteration (empirical-to-conceptual), we examined the
articles of the literature base according to the meta characteristic for statements on
design, execution and objectives of hackathons and grouped by similar
characteristics.

e Axial coding: In the second iteration (conceptual-to-empirical), existing taxonomies
or taxonomy-like artifacts (e.g. morphological boxes, typologies) from similar
research areas were included [e.g. 34-36] and compared with the attributes iden-
tified in the first iteration. In case of similarities, the dimensions and characteristics
(partially modified) were included in the taxonomy.

e Selective coding: In the third iteration (empirical-to-conceptual), the characteristics
identified in the literature, which could not be assigned to any dimension in the
second iteration, were summarized in new dimensions and integrated into the
taxonomy. Furthermore, the complete taxonomy was refined based on the objective
and subjective ending conditions. In addition, the characteristics and their attributes
were checked for correlations and dependencies (cf. Subsect. 4.1).

3.2 Literature Review

In recent years, a growing number of scientific publications in books, journals as well
as conference proceedings reflect the increasing complexity of research. In this context,
literature reviews can help to consolidate knowledge from different research areas and
to gain insights into specific problem areas [37]. We decided to use a systematic
literature review for the development of a hackathon taxonomy mainly for two reasons.
First, such a meta-analysis allows us to access and investigate a large number of
hackathon reports covering a broad spectrum of applications. Second, we can apply
established methods for the literature review which facilitate the systematic develop-
ment of our hackathon taxonomy [38, 39]. Vom Brocke et al. [38] propose a five phase
model for literature reviews in IS.
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The first step is to define the scope, which can be described using Cooper’s literature
review taxonomy [37]. Table 1 shows the scope of our literature review. We focus on
hackathons described in the literature, whereby analyzing their (A) application and
design and only marginally considering the results, the methods and underlying theories
presented in the papers. Our goal is to (B) integrate existing knowledge and make it
usable, in other words, we aim at a (C) conceptualization of the hackathon phenomenon.
Our perspective is (D) neutral to avoid distorting the results of the review. As already
mentioned in the introduction, our target (E) audience consists of practitioners on the
one hand and general researchers on the other. Our aim is to consider an exhaustive
literature basis when developing the taxonomy, whereby we prove the individual
dimensions and characteristics of the taxonomy based on selected articles. Therefore, we
assign our review in category (F) coverage as exhaustive and selective.

Table 1. Taxonomy of literature reviews [37, 38]

Characteristics Categories
research out- research . .
(A)Focus come method theories applications
(B) Goal integration criticism central issues
(C) Organisation historical conceptual methodological
(D) Perspective neutral representation espousal of position
. specialized general practitioners | general pub-
(E) Audience scholars scholars / politicans lic
(F) Coverage exhaustive exhaustn.le representa- Central / piv-
and selective tive otal

The second step includes a broad conceptualization of the research subject, in our
case hackathons, for which we would like to refer to Sect. 2. The third step consists of
the literature search, which includes the selection of databases and keywords as well as
the forward and backward search for literature [38]. Regarding the keywords, we
searched for the terms, which are depicted in Table 2. We have deliberately excluded
related terms such as “jam”, since they are often used in other contexts. Following the
recommendations of vom Brocke et al. [38], we first searched the top journals of IS
discipline (Senior Scholars’ Basket of Journals) for relevant publications. We did not
find any relevant hits, which corresponds to our expectation that hackathons have not
yet found their way into the most renowned journals. Then we expanded our search to
the scientific databases AIS Electronic Library (AISeL), IEEE Xplore Digital Library
(IEEE) as well as the citation database “Web of Science Core Selection” (WoS), where

EEINNT3

we searched in “titles”, “abstracts” and “keywords” for the mentioned terms.
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Table 2. Database search results by keywords

hackathon / hack day | datathon | hackfest | codefest
hack-a-ton
AlSeL 4 1 2 0 0
s 3
z 4 IEEE 63 2 0 1 0
WoS 147 6 6 ! !

We received 234 hits in total. After eliminating duplicates, removing irrelevant
papers (by checking titles and abstracts) and a forward and backward search, we ended
up with 189 publications, which we included in the literature analysis. These publi-
cations are mostly conferences proceedings or practice-oriented journal articles. Some
of the papers describe hackathons that have taken place in the context of conferences,
teaching in higher education or other events. The third step of a literature review
according to vom Brocke et al. [38] contains the analysis and synthesis of literature.
For this purpose, we followed the approach proposed by Nickerson et al. [12] as
explained in Subsect. 3.1. The final step of the literature review framework is the
development of a research agenda. Since our main interest is the taxonomy develop-
ment for hackathons and we do not primarily aim to identify research gaps, we have
decided not to derive a research agenda. However, in Sect. 6 we highlight potentials for
further research.

4 A Taxonomy of Hackathons

4.1 Overview of the Taxonomy

In the course of the analysis, it became apparent that the dimensions could be assigned
to two categories. Strategic design decisions (SDD) tend to be abstract in character and
are derived from the overall goals and business model of organizations, while opera-
tional design decisions (ODD) mainly determine the workflow and processes that take
place during a hackathon. With regard to the benefits of the taxonomy for organiza-
tions, these categories serve different purposes. The SDD support the organization in
identifying useful application scenarios for hackathons. They outline the options in
terms of which challenges could be addressed for which purposes. The ODD can in
turn support organizations in designing specific settings that fit their organizational
environment. For example, different dimensions can be adjusted according to the
financial, human and spatial resources of an organization. Some SDD dimensions
partly have an influence on ODD or determine them. Table 3 gives an overview of our
taxonomy of hackathons, while we present the dimensions and characteristics in the
Subsects. 4.2 and 4.3.
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Table 3. Taxonomy of hackathons

361

Dimension Characteristics
. . . . idea . o
OI integration idea generation . idea diffusion
conversion
. . data-centric
technology-cen- | topic-centric (so- (analysis, visual-
=l Challenge design | tric (API, soft- cial issue, busi- Ana’ysts,
= ization, gather-
7 ware, hardware) ness problem) ing)
Solution space open semi-structured structured
Valueﬁlz) :lop ost- focus on challenge output | focus on human interaction
- ~dh
Duration short (<24 h) medl“;nz}(l) 24h long (>72h)
Degree of elabo- ideas and conceptual functional finished
. broad con- : . products /
ration solutions solutions .
A cepts Services
=) Venue physical ‘ virtual ‘ combined
°© Incentives competition ‘ collaboration
Target audience | domain experts (semi-) profes- general public
sionals
. partially pro- .
Resources provided vided not provided

4.2 Strategic Design Decisions

OI Integration. As already mentioned in Sect. 2, hackathons can be considered as OI
tools that are typically applied to the outside-in process. In general, they can be applied
in all phases of the innovation process [18], with different objectives being pursued. In
the idea generation phase, hackathons aim to generate initial innovation impulses from
the outside. With regard to the idea conversion, promising ideas are to be selected for
further development in cooperation with external developers. The phase idea diffusion
involves testing and presenting products and services that have already been available
on the market [9]. For example, software can be provided in order to deduce room for
improvement or possible applications from hackathon results. This dimension is of
particular importance since it constitutes the interface between OI process management
and hackathon design.

Challenge Design. A common characteristic of all investigated hackathons is that they
are associated with the handling of a task or the solution of a problem. This dimension
represents the focus of the hackathon’s task or challenge. The primal form of hacka-
thons, originated in the open source movement, was strongly oriented towards specific
technology issues, including software, hardware or APIs related tasks [11]. Hackathon
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challenges can also pursue social or business fopics, which does not mean that tech-
nology does not play a role, rather their purpose is focused on solving a problem by
using technologies [27]. In addition to these two characteristics, which are similarly
proposed by Briscoe and Mulligan [25], we add data-centric as a third characteristic.
Thus, the general trend towards “big data” means that challenges aim at generating
value from data without having a dedicated technology or a specific business case in
mind [40]. Such tasks focus on the processing, analysis or visualization of data sets
[41], and in some cases on the collection or generation of data [42].

Solution Space. This dimension refers to specifications made with regard to the
execution of the hackathon. We distinguish between open, semi-structured and
structured settings. Open settings are characterized by wide-ranging challenges that
leave plenty room for interpretation and own ideas. Requirements and restrictions that
could potentially limit creativity are reduced to a minimum. The SPIE Software Hack
Day 2014 [43] offers a vivid example of such an open solution space. Participants were
invited to “collaborate on innovative solutions to problems of their choice” [43]. The
format took place without prior registration, a fixed schedule or formal presentations.
Semi-structured settings on the one hand provide certain specifications that limit the
solution space, but on the other hand leave room for individual approaches [44]. Either
the procedure can be limited by the specification of e.g. technologies, data sets or
methods that have to be used [45]; or the expected results are specified by technical
and/or functional requirements [46]. Structured settings in turn place strict demands on
the procedure and the results, which severely limits the solution space. For example,
the JUCE Machine Learning Hackathon [47] was an event in which the technology to
be used (a C++ framework focusing on audio applications) as well as the type of
solution (application of machine learning) were specified.

Value Proposition. This dimension takes into account that hackathons are not auto-
telic, but are organized for specific purposes. In reality, there are overlaps, as organi-
zations are likely to pursue different objectives simultaneously. This is contradictory to
the principle that the characteristics of a taxonomy should be mutually exclusive [12].
However, we consider this dimension to be important, thus we assume that organi-
zations, even if they pursue different goals, associate a primary value proposition with a
hackathon. In our analysis, two primary value propositions with different focuses
emerged. On the one hand, value propositions with a focus on challenge output aim to
harness the results of the participative work in the hackathon. Usually this involves
results developed in the hackathon such as ideas, models, prototypes or data visual-
izations as well as extension, improvement or evaluation of existing entities (e.g.
extension of software functionalities or detection of security breaches) [25]. On the
other hand, value propositions with a focus on human interaction aim to generate
benefits with respect to the participants. This includes educational aspects as well as the
recruitment of new employees [41]. Furthermore, hackathons can be utilized as a
communication platform for stakeholders and marketing purposes [11]. In any case, it
is important for organizations to be aware of their own expectations and to establish
measures for making the results connectable in their own organization.
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4.3 Operational Design Decisions

Duration. Hackathons are events that take place over a short period of time, whereby
the concrete timing varies greatly in practice. On one side of the continuum, there are
hackathons with short duration that last only a few hours as a one-day event, which is
particularly likely when they are part of other events (e.g. scientific conferences). Lau
and Lei [48], who describe a 30-min hackathon at the “International Microwave
Symposium 2017, provide a demonstrative but extreme example of this characteristic.
The vast majority of the hackathons discussed in the literature lasted between 24 and
72 h, which we refer to as the medium period of time [9]. On the other side of the
continuum, there exist long duration hackathons that can last from four days up to
several weeks [49]. Hackathons with long duration are usually not continuous but
consist of multiple events (e.g. kick-off and award ceremony) linked by an intervening
development period.

Venue. Hackathons not only deal with technology-related topics. Information tech-
nology can also act as a medium for communication and cooperation during the events.
While “classic” hackathons take place at physical locations [44], there are also formats
that are completely organized virtually via online platforms or social networks (e.g.
Kaggle) and therefore do not require physical presence [42]. Additionally there is the
possibility to combine physical and virtual venues [49]. Concerning the physical
venues, the analyzed articles describe frequently the importance of open and
innovation-friendly spaces equipped with tools for collaboration and ideation (e.g.
flipcharts or brown paper). Choosing a physical venue also means limiting capacity,
while virtual venues allow a literally unlimited number of participants.

Degree of Elaboration. Hackathons are aimed at dealing with technology related
issues, but differ greatly in terms of the intended results. We have decided to cluster the
different characteristics according to the degree of elaboration, as there is an unlimited
variety of resulting artifacts in practice. Artifacts with a relatively low degree of
elaboration require only a basic understanding of technologies and operate at a high
level of abstraction. The focus is on creativity and the development of ideas and broad
concepts [50]. A higher degree of elaboration requires a further development of ideas
and to conceptual solutions. These conceptual prototypes are usually demonstrative
paper-based or computer-aided mock-ups that represent a concept resulting from a
hackathons, but do not contain any functionalities [51]. The next higher degree of
elaboration is obtained when functionalities of the solution are also implemented. Such
functional solutions include core functions of an e.g. prototype and thus demonstrate
the general feasibility of a concept (proof of concept) [8]. The highest degree of
elaboration is reached when the hackathon results in finished products/services, which
are at least mature enough to be launched (minimal viable product) [52]. As the degree
of elaboration increases, the demands of the technical and professional skills of the
participants usually also increase, while creativity and the ability of abstraction become
less important.

Incentives. In general, hackathons are team events, whereby the type of team com-
position (e.g. before or during the event) and the team sizes can vary. Although
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hackathons generally emphasize the value of cooperation, they can be designed as
competitions in which participants compete among each other. Based on a jury deci-
sion, audience vote or self-assessment, the winners usually receive a prize which is
intended to increase the extrinsic motivation of the participants [9, 53]. The alternative
concept relies entirely on collaboration rather than any competition between partici-
pants [54].

Target Audience. Although hackathons are traditionally open events, there could be
various restrictions concerning the participation. We identified various types of hard
restrictions in the literature. For example, in-house hackathons which can only be
visited by employees of an organization or hackathons that target socio-demographic
characteristics of the participants, such as age, gender or profession [11]. Furthermore,
tasks can be chosen in a way that only domain experts are able to participate, e.g.
physicians [41] or architects [50]. In addition to these hard restrictions, there are soft
criteria that are frequently based on the self-assessment of participants. Such constraints
often aim to acquire participants with expertise in specific areas such as marketing,
programming or data analysis [55]. We refer to this characteristic as (semi-) profes-
sionals. The last characteristic refers to hackathons, which have no restriction of par-
ticipation apart from a basic interest in the topic [S51], thus, they target the general
public.

Resources. The last dimension differentiates whether resources are provided to the
hackathon participants or not. Likewise, only some resources can be made available,
which we characterize as partially provided. In our context, provided resources can be
considered as an input, which is made available to the participants before or during the
hackathon. The provided resources may be hardware, software or data sets as well as
existing ideas, concepts or prototypes, which should be evolved [56]. Furthermore,
human resources such as mentors or experts from practice can serve as an input for the
participants [57]. Depending on the setting, the usage of resources can be voluntary or
mandatory (cf. solution space). The question of whether or not resources will be
provided may be related to single SDD dimensions. For example, existing ideas or
concepts must be available as input for the participants if a hackathon aim to idea
conversion or diffusion.

5 Discussion

OI has been around for several years now and scholars from different professions had
already discussed many tools, especially in the context of web 2.0 and social software
[26]. Hackathons combine elements of such OI tools with elements from the areas of
open source and agile software development [49]. Thus, the dimensions and charac-
teristics of our taxonomy of hackathons is not disconnected from other OI tools and
practices, but features several similarities. Hackathons have event character and
resemble innovations contests in the dimensions solution space, duration, degree of
elaboration, venue and target audience [34]. Furthermore, the dimensions OI integra-
tion and solution space correspond to the typology of the customer co-creation by Piller
et al. [36]. However, the taxonomy contains dimensions that cannot be found in other
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classifications and dimensions that have completely different characteristics. For
instance, challenge design describes the IT-related aspects of hackathons, while
incentives show that hackathons can be both competitive and collaborative. Our tax-
onomy also shows that hackathons are very diverse in their practical manifestation,
which contradicts several restrictive definition approaches from literature on hacka-
thons. Hackathons are frequently characterized as competitive, short-term events in
which software is developed [e.g. 9, 25]. Our analysis showed that hackathons could be
considered as Ol tools with a wide range of applications, rather than being limited to
competitions, short periods or software development projects.

Since hackathons must be incorporated into BPM, our taxonomy highlights many
dimensions, such as resources or process participants to be considered [1]. Our
approach transfers the established method of taxonomy development to the immature
field of hackathons and thus, contribute to the knowledge base by exaptation [58].
Since organizations need assistance in managing innovation processes in the age of
digitalization [7], our taxonomy of hackathons is intended to enable organizations to
utilize hackathons for successful innovating. In this context, where serval uncertainties
exist a central challenge poses the management of creativity-intense processes [6]. Our
taxonomy can support organizations in planning creative processes in hackathons by
constraining them, which in turn helps to manage uncertainties regarding (1) results,
(2) processes and (3) resources [59]. Concerning the uncertainties of the (1) results,
organizations can make detailed specifications regarding the solution space as well as
the degree of elaboration in order to channel the creativity of the participants in a
desired direction. In addition, uncertainties are generally more pronounced in the early
stages of the innovation process than in the later ones, which is reflected by the
dimension Ol integration. The dimensions challenge design and the solution space have
an influence on the (2) process uncertainties, which determine the form and substance
of a hackathon. As mentioned above in Subsect. 4.1, all ODD dimensions also have a
direct influence on the hackathon processes and their degree of uncertainty. For
example, hackathons that have a short duration and take place at a physical location
might be easier to predetermine beforehand than those that take place over long periods
and include both physical and virtual forms of collaboration. In terms of (3) resource
uncertainties, organizations can regulate e.g. the duration and, can provide resources
for the participants. In addition, the availability of intangible resources such as
expertise or skills can be influenced by the appropriate selection of a target audience.

Another aspect to be discussed is the categorization of SDD and ODD in our
taxonomy of hackathons. We consider this a first step to gain a better understanding of
how the strategic goals of organizations are linked to the design of hackathon pro-
cesses. The taxonomy shows application scenarios (SDD) and operational design
options (ODD), which can lead to a better strategic alignment, which is considered as a
core element of BPM [60]. However, in this article our research approach focused on
the design of the taxonomy rather than on the investigation of linkages between
strategic and operational elements. In Sect. 6 we will discuss how we intend to achieve
this in the future.
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6 Conclusion

In this paper, we examine hackathons as a novel phenomenon at the crossroads of
digital innovation and OI. We used the method of Nickerson et al. [12] combined with
a systematic literature review to develop a taxonomy of hackathon. The result con-
tributes to a better understanding of the opportunities and characteristics of hackathons
and is therefore a first step towards a better integration of hackathons into organiza-
tional innovation processes. Our results not only give directions which kind of inno-
vation challenges can be addressed, but also provide companies with initial
recommendations on how to proceed when using this new resource in the BPM con-
text. From a research perspective, the results contributes by expanding the knowledge
base in the spectrum of OI tools and practices as well as in the field of collaborative
work in the digital age.

The taxonomy can be considered as generally valid since it was derived from a
comprehensive number of primary sources. However, our research is still in an early
stage and some limitations exist. The taxonomy is currently based only on findings we
have derived from a retrospective review of the literature. Thus, the significance of our
results is limited due to the restrictions in the review strategy (restriction to certain
databases and keywords). Although we have figured out which dimensions and
objectives are discussed in the literature, we need further evidence to show that those
aspects are actually relevant from a practical point of view. We aim to compensate for
this shortcoming by conducting case studies and in-depth interviews examining the
roles of the different actors in real-world hackathons in more detail. In this direction,
our next step for further research is to study the relationships between individual
dimensions or characteristics. In particular, we want to show the interplay of SDD and
ODD dimensions in more detail and further develop the taxonomy into an ontology.
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