
Driving public sector innovation using big and open
linked data (BOLD)

Marijn Janssen1
& David Konopnicki2 & Jane L. Snowdon3

& Adegboyega Ojo4

Published online: 13 March 2017
# Springer Science+Business Media New York 2017

1 Introduction

Innovation in government is about finding new ways to im-
prove society, the government itself and the relationship be-
tween the government and the public. Many of such innova-
tions are driven by the availability of Big and Open Linked
Data (BOLD) (Janssen and Kuk 2016), the Internet of Things
(IoT) and the resulting datafication of our society. Data-driven
innovation can result in a dramatic transformation of public
sector systems and can create societal benefits like less pollu-
tion, fewer traffic jams, improved tracking of disease out-
breaks, greater energy efficiency, new agriculture services,
novel applications to transform citizen experience interacting
online with government, and lower costs. Big and open data
play a pivotal role in this transformation and collecting, com-
bining and sharing data from various sources has become an
important means for public-sector innovation.

BOLD is a global phenomenon driven by the need to boost
innovation, create transparency and improve accountability
(Bertot et al. 2010; Lourenço 2015). Adoption proves to be
challenging (Zuiderwijk et al. 2015). Achieving the BOLD ob-
jectives might require tradeoffs such as transparency versus pri-
vacy as a competing value (Janssen and Van den Hoven 2015)
and a data protection act might prevent sharing (van Loenen
et al. 2016). Linking and analyzing data originating from a va-
riety of sources can be applied in various domains, like provid-
ing real-time weather, pollution and traffic information, but also
for enforcement and fraud detection, creating transparency,mak-
ing cities smarter, improving a country’s competitiveness, im-
proving decision- and policy-making and responding better in
crisis management. At the local level this is often denoted as
smart cities, in which all kinds of apps can assist in monitoring,
analyzing and visualizing social, economic and environmental
phenomena (Jaakola et al. 2015). Nevertheless there is no con-
sensus about what smartness is (Gil-Garcia et al. 2016).
Smartness encompasses various aspects including data, technol-
ogy, processes and people. Data should be used to empower
persons resulting in ‘smart citizens’.

Instead of reinforcing current processes, big and open data
should result in open government (Luna-Reyes et al. 2014).
Not only should data be published, but it should be actively
sought for feedback to improve the government. The publish-
ing of government data could have far-reaching effects on the
public sector. Furthermore the availability of a vast amount of
data can have a profound influence on policy-making. Data
can be used by governments and the public for modelling,
understanding policy implications, and supporting policy
decisions. For example, Data.gov is the U. S. federal
government’s open data site, which aims to make
government more open and accountable, thereby increasing
citizen participation in government, creating opportunities for
economic development, and informing decision making in
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both the private and public sectors. Innovation of
governments is likely to be driven by external parties like
enterprises and citizens combined with internally driven
processes. However, there is paucity of systematic research
in this area.

This special issue of ISF shows advances in the emerg-
ing issues of BOLD in public administration. The 9 pa-
pers included contribute to the creation of a common
body of knowledge for this multi-disciplinary field of
study. In this editorial, we start by discussing the technol-
ogy innovation capabilities driving public sector innova-
tion. We focus on those aspects and capabilities that are
unique for data-driven innovation. Thereafter we provide
a list of factors influencing and driving data-driven inno-
vation. A look at new organizational arrangements for
public sector innovation, which are becoming more and
more dependent on the interaction between public and
private parties, follows. The role of new organizational
arrangements for creating data-driven public sectors inno-
vation is presented. Four forms of data-driven innovation
are identified by grouping innovation initiatives along the
level of participation and number of users. The overview
of the nine papers in this special issue is presented there-
after. Finally, conclusions are drawn and further research
suggestions are given.

2 Technology innovation capabilities

Data-driven innovations need an infrastructure for creat-
ing value from data (Jetzek 2016). Big data can be gen-
erated by integrating many datasets from multiple struc-
tured and unstructured sources, and consists of a range of
techniques used to manage and analyze data, while also
incorporating data increasingly available through govern-
ment open data initiatives. Research in open data has
shown that quality rather than quantity of data matters
for service and digital innovation (Kuk and Davies 2011).

There are many definitions and characterizations of big
data (Cai and Zhu 2015; De Mauro et al. 2015). The frequent-
ly recognized elements are Volume, Velocity, Variety,
Veracity, and Value. Whereas big data is characterized by the
Vs of data, open data enables its access by a large audience
(Janssen et al. 2015). Data can be downloaded from open data
portals or used through data streaming (Attard et al. 2015). At
the same time tapping into these vast amounts of data provides
the potential to improve activities of public organizations
(Janssen et al. 2017). Open data can bridge the traditional
separation between public organizations, enterprises and
users. In the current digital age, citizens are expecting more
effective and responsive government services. In addition, the
transparency demands on governments are mandating better
accountability and elevated performance. Governments need

to deliver policies that achieve sustainable outcomes while
reducing operational costs.

Governments have become aware that they are operating
within ecosystems of public and private actors. By opening
data, the public gets access to data which provides countless
opportunities for economic, political, scientific, and social ini-
tiatives and innovation. At the same time governments are
looking to harness data beyond their traditional borders by
analyzing data from a variety of social media channels, mak-
ing sensors of us all. The need to effectively utilize data from a
variety of sources including the social web is driving the de-
velopment of new government-citizen and government-
employee applications and the generation of new data analyt-
ics toolsets.

Sensor-rich devices, smart phones, wearables, and even
cars generate data about persons and their environment and
result in the creation of the Internet of Things (IoT). Everyday
life objects become equipped with microcontrollers and trans-
ceivers for digital communication, enabling them to measure
and communicate with other systems and their users (Atzori
et al. 2010). IoT enables all kinds of new home appliances,
surveillance cameras, monitoring sensors, actuators, displays,
vehicles, and so on (Zanella et al. 2014). IoT enables the
development of a number of applications that make use of
the potentially enormous amount and variety of data generated
by such objects to provide new services to citizens, compa-
nies, and public administrations.

Big data, data analytics, open data and IoT integrates sev-
eral fields which adds to the complexity. Therefore, we seek
new innovative capabilities enabled by these technologies.
These innovative capabilities can be grouped by looking at
the data cycle.

& Collecting of data: IoT requires the ability to collect data
at low costs. The more devices generate data, the more
data can be collected and the more insight can be created.
Often IoT devices are owned by various parties which
complicates the collecting of data, as for example sensors
on smart phones, smart energy meters or tracking devices
are owned by citizens.

& Opening and sharing of data: The ability to access data is
a crucial one for enabling innovation. Data is collected by
various organizations including governments, companies
and citizens, and the ability to gain access to data is a
condition for innovation. The level of openness may vary;
more and more companies share data with their partners,
but not with everybody.

& Combining data: The ability to link, relate, fuse and com-
bine data from different sources creates the actual value.
Once data can be accessed, the various datasets can be
combined. This can result in novel applications.

& Analyzing data: the ability to analyze data for new insights
and applications results in innovation and action-oriented
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decision-making. Often statistics and advanced visualiza-
tion techniques play a role in analyzing data.

These four technology innovation capabilities are specific
to data-driven innovation. Also other capabilities are needed
for enabling innovation, like the ability to involve others and
manage the innovation process. The work of Zeleti and Ojo
(2017) in this issue focuses on developing capabilities for
data-driven innovation.

3 Factors influencing data-driven innovation

The papers in this special issue show that a large number of
factors influence public sector innovation. Public sector in-
novation has already gained attention for a very long time.
There are many government policies and programs to
support the process of technology and innovation
(Wonglimpiyarat 2014). What is new is the focus on data
enabling novel types of applications. For example Klievink
et al. (2017) found in their paper in this special issue that an
institutional setting might hinder big data adoption and, due
to possible risks, big data is not used to its full potential.
From the papers of this special issue, a large number of
factors appeared to influence data-driven public sector inno-
vation as shown in Table 1. The factors were categorized
along four dimensions: strategic and political, organizational,
data governance, and technical. Although the categories ap-
pear generic, the factors are specific for this domain of data-
driven innovation. The factors are multi-faceted and interde-
pendent and can be used by governments and other parties
to drive data-driven innovation. The limited understanding
of the factors make it hard to steer data-driven innovation
and more research in this area is needed.

Hurley and Hult (1998) analyzed innovation activities and
found that both structural and process characteristics influence
innovation. In Table 1 most of the factors are structural factors
and only some focus on the process. In this special issue Viale
Pereira et al. (2017) investigate the process of value creation in
smart cities and show that the drivers are diverse and impor-
tant. In addition, cultural factors, like a risk-averse culture,
influence the innovation process. In innovation, bureaucratic
and political factors are found to be more dominant than tech-
nological, economic and politico-economic perspectives
(Gonzalez-Zapata and Heeks 2015). The links between
transparency, openness, accountability, participation, and
trust and data-driven innovation are often vague and
unclear, as shown in the paper of Dwivedi et al. (2017)
of this special issue. This is due to the high dependency
between the concepts, but also due to the different concep-
tualizations. More insights into these factors and the influ-
ence of these factors are needed to understand what drives
data-driven public sector innovation.

4 Organizing data-driven innovation

Whereas public innovation is driven by public organizations,
this might not be the case for data-driven public innovation.
Often private organizations and citizens play a major role in
innovating government and government transformation. This
demands new organizational forms and this special issue
shows that there are new ones emerging. For example parties
external to the government have started using data opened by
government to create new apps and services. These business
models intermediate between data providers and users
(Janssen and Zuiderwijk 2015). Hackathons have been orga-
nized in which data is provided to groups, to derive innovative
solutions within a short time frame. A hackathon’s duration
can vary from half a day to a couple of days and also the
number of persons involved can vary from a few to hundreds.
Hackathons can be an excellent way to crowdsource a solu-
tion. Living labs are environments that support public open
innovation processes (Gascó 2017). These innovation labs
enable public organizations to meet with private sector orga-
nizations and to derive jointly creative solutions. Another or-
ganizational form is named data collaborative, in which pub-
lic and private organizations work together to solve societal
issues (Susha et al. 2017). Data collaboratives are led and set-
up by private parties to help society, but at the same time
solving societal problems can be beneficial for their image
and can help them to innovate. Agile innovation management
consists of a combination of agile software development and
modular acquisition approaches to innovate digital service
delivery in government (Mergel 2016). Often new indepen-
dent organizational units equipped with fast reacting teams are
used for agile software development. Often users are part of
these teams to ensure the creation of user-centric applications.

Social media and crowdsourcing often play a role in inno-
vation (Criado et al. 2013). Arranging the governance of these
teams are challenging and it is found that public governance
and innovation co-evolve (Scupola and Zanfei 2016). A great-
er distribution of knowledge and innovation across different
organizational levels within public administrations is to be
found necessary (Scupola and Zanfei 2016). Also the involve-
ment of people vary over time.

The bottom line of these new organizational forms is to
mobilize society as partners willing to share their data, con-
duct analyzes and in this way contribute to improve the gov-
ernment and to solve societal problems. Such innovation is
driven externally to the government. However, most govern-
ments are not prepared to innovate in this way. Old govern-
ment structures need to be changed and a shift from inward-
looking towards outwards-looking is necessary. Trust among
parties is a prerequisite to make this work. Policies providing
incentives for collaboration and to organize collaboration be-
tween public and private actors can drive this kind of
innovation.
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5 Data-driven innovation types

Innovation is a disruptive force worldwide. At national and
local levels and by governments and businesses, new applica-
tions are developed based on new technological capabilities.
The Blet a thousand flowers bloom^ innovation strategy is
often followed where many innovative ideas are developed,
while only a few scale up from small to large once a clear
value generation mechanism is developed. This often results
in mimicking successful innovations by other governments
(mimetic isomorphism of DiMaggio and Powell (1983)).
Many governments have similar innovative applications
nowadays.

Sometimes the innovations are strictly guided by govern-
ments in which policy is developed to guide the efforts,
whereas in other situations no government at all is involved
and citizens or companies are leading. The advantages of a
bottom-up approach include better support of local needs,
‘natural selection’ of practices that are mimicked by others,
higher user acceptance, whereas the disadvantages are the
increasing fragmentation and lack of standard development
(van Veenstra and Janssen 2012). Also the number of
bottom-up initiatives is immense resulting in many innova-
tions from which a few really add value and are sustainable.

The innovation practices can be classified by looking at the
process of innovation and by the resulting products. This clas-
sification results in Fig. 1 in which the y-axis refers to the
involvement of public-private parties in the innovation pro-
cess and the x-axis shows the usage of the resulting product.
The level of involvement in innovation can vary. Innovation

might be driven internally in the government or completely
left to private parties, like companies and citizens. The papers
in this editorial show that often a combination is used and the
trend is that both public and private parties are involved in the
innovation process. The resulting outcomes of the innovation
process might be used by large volume of users (like a weather
or pollution) app or one-time use for making a policy decision
(the location of a new energy plant). Apps supporting large
volumes of users are often operated by private parties, where-
as lower volumes are often used by government for their
policy-making activities.

6 Papers overview

The first paper BDriving Innovation through Big Open Linked
Data (BOLD): Exploring Antecedents using Interpretive
Structural Modelling^ by Dwivedi et al. (2017) provides a
comprehensive overview of factors influencing big and open
data. Using interpretive structural modelling the authors ana-
lyze the interrelationships between antecedents of innovation
through BOLD. The work revealed that technical infrastruc-
ture, data quality, and external pressure are the foundations for
data-driven innovation of governments.

In the paper BDelivering Public Value through Open
Government Data Initiatives in a Smart City Context" by
Viale Pereira et al. (2017) the effect of open data on value
creation in smart cities is investigated. The authors develop a
conceptual model for understanding value creation by open
data. The set of identified value generators are efficiency,

Table 1 Overview of factors driving and influencing data-driven innovation

Categories Factors

Strategic and political Type of public values targeted (efficiency, effectiveness, transparency, accountability or engagement)
Type of societal problem addressed (different domains including smart cities)
Data sharing licenses (enabling or constraining the reuse of data)
Culture enabling or blocking innovation (risk-averse behavior, enabling collaboration with others)
Resources and budget (making available human resources, money and other means for innovation)
Incentives for stimulating data-driven innovation

Organizational Organizational form of innovation (hackathons, data collaborative, living labs)
Public-private collaboration (parties involved)
Division of costs and benefits
Potential and actual risks (misuse, privacy violation, racial profiling, sensitive data sharing etc.)
Trust among stakeholders (influencing willingness to collaborate)
Capabilities and knowledge of staff (for being able to innovate using data)
Project management (ability to manage the innovation process, to involve other parties etc.)

Data governance Access to data (open, semi-open or closed access)
Data quality (accuracy, veracity, completeness etc.)
Ability to reuse data
Ability to process and share data
Local and country data privacy and access regulations

Technical Technology readiness
Systems
Availability of supporting infrastructure (programming environment, data analytics software, cloud, etc.)
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effectiveness, intrinsic enhancements, transparency, participa-
tion, and collaboration. The authors demonstrate that open
data initiatives contribute to enhance the delivery of public
value in economic, strategic, political, stewardship and quality
of life.

The opinions, wishes, and complaints of citizens and other
stakeholders should be integrated in public innovation
processes. The sheer volume of data requires that data be
processed without human intervention. Baur (2017) followed
a design science approach for developing an artifact able to
handle large amounts of foreign-language user-generated con-
tent in his paper named BHarnessing the social web to en-
hance insights into people's opinions in business, government
and public administration.^ By employing the framework,
government can make use of multi-language, multi-source
social media content.

Data integration of user activities in social networks with
government applications can enhance government decision-
making. In the paper BIntegrating Data fromUser Activities of
Social Networks to Public Administrations^ by Rosenberger
et al. (2017) the aim is to reduce the complexity of integrating
input frommultiple, different social networks. The use of data
should be used in the innovation process. Integration should
enable governments to get a better overview of social media.

In the paper BBig Data in the Public Sector: Uncertainties
and Readiness^ by Klievink et al. (2017) an assessment frame-
work for evaluating public organizations’ big data readiness is
derived. The authors found that although the technical capabil-
ities might be available, the institutional setting might hinder big
data adoption. The opportunities presented by big datamight not
be accomplished due to risks provided by the use of big data.

Disclosing data using government portals can enable pub-
lic engagement in policy making. The paper BOpen Data and
its Usability: An Empirical View from the Citizen’s
Perspective^ by Weerakkody et al. (2017) investigate predic-
tors for the acceptance and use of public sector open data. For
this, Rogers’ diffusion of innovations theory (DOI) is en-
hanced. The authors found that relative advantage was the

strongest predictor of behavioral intention and relative advan-
tage, compatibility, and observability positively and signifi-
cantly predicted behavioral intentions of citizens to use open
data.

Crowdsourcing has become an increasingly attractive prac-
tice for public sector to tap into the creativity and innovation
capacity of the crowd. In the paper BEstimating Participants
for Knowledge- in tens ive Tasks in a Network of
Crowdsourcing Marketplaces^ by Gong (2017) a network of
crowdsourcing marketplaces is envisioned for efficient
knowledge-intensive crowdsourcing and engagement. Using
simulation the author shows that crowdsourcing in the mar-
ketplace can result in higher levels of task success. This find-
ing suggests that networked crowdsourcing marketplaces are
expected to provide access to a greater diversity of expertise
and a larger crowd.

Linked Data is a favored approach to data integration as it
enables easy sharing, combining and reusing data. In the paper
BChallenges and Opportunities in Renovating Public Sector
Information by Enabling Linked Data and Analytics^ by
Mouzakitis et al. (2017) the potential of linked data is ana-
lyzed. The authors proposed a technical framework that aims
to hide the underlying complexity of linked data, while main-
taining and promoting the interlinking capabilities. The ad-
vantages for users is that the framework can be used in order
to minimize the required adoption effort of linked data tech-
nology, and offer more options and flexibility to the end-users
of open data.

Capabilities are needed to generate value from open data.
Zeleti and Ojo’s (2017) paper BOpen Data Value Capabilities
Architecture^ creates a framework for organizations to identi-
fy, map, develop and plan open data value capabilities. They
argue that managers should identify what individual, process,
organization, IT-infrastructure, technological infrastructure,
and management capabilities are required for generating data.
Their case studies showed that government often focuses on
capabilities like ‘generating data,’ ‘data processing’ and ‘pub-
lishing solution.’

7 Conclusions

Innovation in a data-driven government is centered around
collaboration between the government, the private sector and
the public to find new innovative applications and solutions.
These innovations can help to create higher levels of efficien-
cy, transparency, accountability, services levels and trust in
government. Data-driven innovation requires technological
innovation capabilities needed for collecting, opening and
sharing, combining, and analyzing data.

Data-driven public sector innovation is a complex field in
which many stakeholders are involved. For this, new organi-
zational forms (e.g. hackathons, living labs and data

Low volumes

Level of 
participation

Large volumes

Service innovation Policy-making innovation 

Usage

public

Co-creation based 
innovation

 Crowdsourcing based 
innovation

private

Fig. 1 Overview of data-driven innovation types
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collaboratives) are emerging which can result in new
infomediary business models. These developments show a
shift toward networked arrangements involving public and
private parties. A variety of factors influence and drive public
sector innovation which can be grouped into strategic and
political, organizational, data governance and technical di-
mensions. Driving data-driven innovation requires that gov-
ernment provide more attention to information management
and data governance. This will enable data reuse.
Furthermore, incentives for stimulating innovation and condi-
tions should be in place to enable innovation. The influence of
these interdependent factors is hardly understood, which
makes it difficult for government to steer the innovation
process.

This special issue contains nine papers providing different
views and new insights in the field of data-driven public sector
innovation. The innovation approaches can be captured by
looking at the differences in the level of participation in the
innovation process and usage of the resulting outcomes.
Public or private organizations or both can be involved. The
resulting innovation can lead to services broadly used by the
public or to insights that can influence policy-making
decisions.
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