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A B S T R A C T

Big data is an important driver of disruptive innovation that may increase organizations' competitive advantage.
To create innovative data combinations and decrease investments, big data is often shared among organizations,
crossing organizational boundaries. However, these big data collaborations need to balance disruptive innova-
tion and compliance to a strict data protection regime in the EU. This paper investigates how inter-organiza-
tional big data collaborations arrange and govern their activities in the context of this dilemma. We con-
ceptualize big data as inter-organizational systems and build on IS and Organization Theory literature to develop
four archetypical governance arrangements: Market, Hierarchy, Bazaar and Network. Subsequently, these ar-
rangements are investigated in four big data collaboration use cases. The contributions of this study to literature
are threefold. First, we conceptualize the organization behind big data collaborations as IOS governance. Second,
we show that the choice for an inter-organizational governance arrangement highly depends on the institutional
pressure from regulation and the type of data that is shared. In this way, we contribute to the limited body of
research on the antecedents of IOS governance. Last, we highlight with four use cases how the principles of big
data, specifically data maximization, clash with the principles of EU data protection regulation. Practically, our
study provides guidelines for IT and innovation managers how to arrange and govern the sharing of data among
multiple organizations.

1. Introduction

Organizations increasingly collect, store, process, analyze and ex-
tract value from vast amounts of data. Big data refers to the un-
conventional infrastructures, such as hardware, software, and skills, to
extract value out of the increasing variety, volume, velocity, variability
and complexity of data available to organizations (Chen et al., 2012;
Fosso Wamba et al., 2015; Wang et al., 2016). Big data may improve
operational efficiency and the effectiveness of organizations as well as
lead to the development of new products, services and business models.
Big data technologies are considered disruptive (Brown et al., 2011;
Frey and Osborne, 2017; Loebbecke and Picot, 2015). Disruptive
technologies make established technologies obsolete and diminish the
value of investments made in legacy technologies (Christensen, 1997;
Danneels, 2004). Similarly, applications of big data substitute services
previously provided by professionals, ranging from advertising to
medical diagnosis (Wang et al., 2016). In this way, big data may con-
tribute to social innovation, as public value (e.g. in medicine or edu-
cation) is created in a different way by private organizations.

Consequently, organizations are keen to invest in big data infra-
structures and highly skilled personnel (Chen et al., 2012; Fosso Wamba
et al., 2015). Furthermore, the value of big data for innovation in-
creases when datasets are combined across organizations and sectors.
Hence, organizations form big data collaborations to share investments
and increase the number of datasets. These data collaborations are ar-
rangements between three or more organizations that jointly establish
data protocols, data exchange and reporting mechanisms (Bertot and
Choi, 2013). However, besides being a disruptive innovation, big data
raises ethical concerns: large-scale collection, storing and processing of
personal data may cause privacy infringements (Cecere et al., 2015).
Hence, the European Commission (2016) is implementing the General
Data Protection Regulation (GDPR) to clearly outline rules for organi-
zations how to deal with data and to minimize privacy risks by guar-
anteeing citizens more control over their data. It remains, however,
unclear how this regulation impacts the way organizations share data to
jointly innovate. Academically, we conceptualize big data collabora-
tions as form of Inter-organizational Systems (IOS) that require a gov-
ernance arrangement by the network members employing the IOS
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(Chatterjee and Ravichandran, 2013; Robey et al., 2008). In literature,
it remains unclear why organizational networks choose for a certain
governance arrangement, as well as the directionality between orga-
nizational and technical governance elements (Chatterjee and
Ravichandran, 2013). We focus on the interaction of coercive institu-
tional pressures from regulation (Krell et al., 2016; Lyytinen and
Damsgaard, 2011; Teo et al., 2003) and data characteristics (de
Corbiere and Rowe, 2013; Kumar and Van Dissel, 1996) to explain how
IOS governance is arranged.

Organizations may arrange a decentralized governance structure to
foster innovation. However, big data collaborations in the EU are re-
quired to carefully design and implement arrangements that formulate,
communicate and assess policies and procedures to control the collec-
tion, storing and processing of personal data. Therefore, this paper
explores this apparent tension between control (as result of regulatory
compliance) and innovation in big data collaborations. The research
question is: “How do big data collaborations balance the need for control
and innovation in their governance arrangement?”

The theoretical contributions are threefold. First, we conceptualize
the organization behind big data collaborations as IOS governance.
Second, we show that the choice for an inter-organizational governance
arrangement highly depends on the institutional pressure from reg-
ulation (i.e. GDPR) and the type of data that is shared. In this way, we
contribute to the limited body of research on the antecedents of IOS
governance. Last, we highlight with four use cases how the principles of
big data, specifically data maximization, clash with the principles of EU
data protection regulation. Practically, our study provides guidelines
for IT and innovation managers how to arrange and govern their
sharing of data among multiple organizations.

2. Theory

2.1. Big data as a disruptive technology

An importance focus in IS research remains how and why organi-
zations develop and maintain joint information systems (Chatterjee and
Ravichandran, 2013; Robey et al., 2008). Inter-organizational Systems
(IOS) are “automated systems shared by two or more organizations, and
designed to link business processes” (Robey et al., 2008, p. 498). Or-
ganizations develop and adopt IOS to improve operational their effi-
ciency, share data and knowledge with external partners, enter or open
up markets, and develop new products and services (Robey et al.,
2008). Scholars stress that IOS are not only an instrument to minimize
transaction costs between organizations, such as traditionally in Elec-
tronic Data Interchange systems, but are increasingly employed as di-
gital platforms that provide a business ecosystem (Barrett et al., 2015;
Yoo et al., 2012). In our research, we conceptualize (big) data colla-
borations as a specific type of IOS.

Big data covers unconventional infrastructures, such as processing
power and storage capacity, methods, knowledge and skills, to collect,
store and analyze vast quantities of both structured and unstructured
data to inform organizational decisions and public policies (McAfee and
Brynjolfsson, 2012; Wang et al., 2016). Data may be collected from
humans, machines and increasingly from sensors, and may include
personal data. Big data is more than an array of infrastructures: Boyd
and Crawford (2012) also consider big data as a cultural and scholarly
concept and provide a more holistic definition that includes technology,
analysis, and mythology (referring to the visionary promise of big data
to society). Furthermore, Fosso Wamba et al. (2015) add the im-
portance of skills (e.g. of data scientists) that are required to extract
value from big data. The ability to extract value out of this data, e.g.
with machine learning and data mining, may enhance organizations'
competitiveness by increasing efficiency and effectiveness, improving
decision-making and fostering innovation (Brown et al., 2011; McAfee
and Brynjolfsson, 2012). Innovation refers to the “production or
adoption, assimilation, and exploitation of a value-added novelty in

economic and social spheres; renewal and enlargement of products,
services, and markets; development of new methods of production; and
establishment of new management systems” (Crossan and Apaydin,
2010). Following this definition, big data analytics may spur innova-
tions in the social and economic sphere. We use the term social in-
novation to refer to the development of products, processes, services
aimed at social purposes that are mediated by technologies or closely
linked to technological innovations (Edwards-Schachter and Wallace,
2017).

Big data analytics are increasingly acknowledged by innovation and
IS scholars as a disruptive technology (Baesens et al., 2014; Brown
et al., 2011; Frey and Osborne, 2017; Loebbecke and Picot, 2015).
Disruptive technologies make established technologies employed by
incumbent firms obsolete and diminish the value of investments made
in those legacy technologies (Christensen, 1997; Danneels, 2004). The
underlying mechanism is that an emerging technology may lower the
entry barriers for newcomers in markets. Similarly, the ‘datafication’ of
markets and the lower costs to store, process, and analyze the growing
amount of data have lowered the barriers for challengers (e.g. digital
startups) to disrupt incumbent firms' technologies (Loebbecke and
Picot, 2015). Furthermore, big data analytics enable artificial in-
telligence and subsequent autonomous decision-making that increas-
ingly replaces skilled labor among incumbent organizations, ranging
from administrative work to medical diagnosis (Loebbecke and Picot,
2015; McAfee and Brynjolfsson, 2012). Examples of disruptive big data
driven innovations become more and more apparent in society. First,
the availability of data from electronic learning environments stimu-
lated new startups that provide learning analytics, which is the opti-
mization and personalization of learning processes based on data from
learners (Anderson and McGreal, 2012). Incumbent players, such as
traditional educational institutions, are pressured to invest in learning
analytics to keep up with newcomers. A second example of disruption
from big data driven innovation is the emergence of the Fintech (a
combination of Finance and Technology) industry. Startups, often
without a background in the financial industry, develop smart, perso-
nalized and low-cost financial services (e.g. lending, sharing bills or
stock investment) that may challenge the financial services of incum-
bent firms in the coming years (Zavolokina et al., 2016).

2.2. The role of compliance in big data innovations

An important discussion among innovation scholars is the impact of
regulation on innovation. Traditionally, economists consider regulation
to be a coercive force that requires firms to reduce negative ex-
ternalities, such as privacy infringements in the case of digital services.
Reducing these negative externalities is considered to limit the firms'
profitability. However, Porter and Van der Linde (1995) posed the rival
hypothesis that environmental regulation does not hinder businesses'
competitive advantage against competitors when they are well-de-
signed. Regulation may stimulate firms to improve their technology,
may increase corporate awareness of the negative externalities, reduces
regulatory uncertainties of technological investments by providing a
level playing field, and may even trigger innovation (e.g. in the case of
environmental regulation). For example, Chakraborty and Chatterjee
(2017) found that R&D expenditure in the Indian dye-producing in-
dustry increased within a range of 11–61% as a result of environmental
regulation. However, results on Porter's hypothesis do not find a con-
sistent relationship between regulation and innovation (Chakraborty
and Chatterjee, 2017). Hence, research following up on Porter's hy-
pothesis provides several contingencies for the influence of regulation
on innovation, for example flexibility in how the regulation is met, a
focus on technological improvement, firm size, ownership and reducing
regulatory uncertainty (Chakraborty and Chatterjee, 2017; Johnstone
et al., 2010). Similar results are found by Pelkmans and Renda (2014)
on EU regulation: prescriptive regulation that requires strict compliance
hampers innovation activity in an industry, whereas flexible regulation
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