
A Guide to Planning and Managing 
Open Innovative Ecosystems



This page intentionally left blank



A Guide to Planning and 
Managing Open  
Innovative Ecosystems

EDITED BY

JOÃO LEITÃO, VANESSA RATTEN AND 
JEAN BARROCA

United Kingdom – North America – Japan – India – Malaysia – China



Emerald Publishing Limited
Howard House, Wagon Lane, Bingley BD16 1WA, UK

First edition 2020

Copyright © 2020 Emerald Publishing Limited

Reprints and permissions service
Contact: permissions@emeraldinsight.com

No part of this book may be reproduced, stored in a retrieval system, transmitted in 
any form or by any means electronic, mechanical, photocopying, recording or otherwise 
without either the prior written permission of the publisher or a licence permitting 
restricted copying issued in the UK by The Copyright Licensing Agency and in the USA 
by The Copyright Clearance Center. Any opinions expressed in the chapters are those 
of the authors. Whilst Emerald makes every effort to ensure the quality and accuracy of 
its content, Emerald makes no representation implied or otherwise, as to the chapters’ 
suitability and application and disclaims any warranties, express or implied, to their use.

British Library Cataloguing in Publication Data
A catalogue record for this book is available from the British Library

ISBN: 978-1-78973-410-2 (Print)
ISBN: 978-1-78973-409-6 (Online)
ISBN: 978-1-78973-411-9 (Epub)



Contents

List of Figures vii

List of Tables viii

List of Contributors ix

Chapter 1 Planning and Managing Open Innovative Ecosystems,  
Data and Government
Vanessa Ratten and Abu Zafar Shahriar 1

Chapter 2 Understanding Bio Health Technologies Entrepreneurial  
Ecosystems: An Intellectual Capital Approach
Ângela Gonçalves, Dina Pereira, João Leitão and  
Maria del Mar Fuentes 13

Chapter 3 Transformative University in Quadruple Helix  
Sustainability Governance
Ufuk Gur 41

Chapter 4 Entrepreneurship and University Brands: The Sense  
of Belonging in Higher Education
Bruno Sousa and Filipa Magalhães 57

Chapter 5 Business Concept in a Health-related Donation Context
Amani Alsalem, Park Thaichon and Scott Weaven 67

Chapter 6 Empowerment and Performance in SMEs: Examining  
the Effect of Employees’ Ethical Values and Emotional Intelligence
Konstantinos Koronios, Panagiotis Dimitropoulos,  
Athanasios Kriemadis, John Douvis, Marios Papaloukas  
and Vanessa Ratten 83



vi   Contents

Chapter 7 Technology Ecosystems in Sport: A Bibliometric  
Analysis
Paloma Escamilla-Fajardo, Juan Núñez-Pomar and  
Vanessa Ratten 99

Chapter 8 International Sports Organizations and  
Internationalization of Sports Firms
Kadir Yildiz and Yeşer Eroğlu 119

Chapter 9 Traditional Cultural Industry in Jepara: An Open  
Innovative Ecosystem Approach
Danu Patria, Petrus Usmanij and Vanessa Ratten 133

Chapter 10 An Education Ecosystem View to Managing Ethics  
and Entrepreneurial Intention
Roos Kities Andadari, Ristiyanti Prasetyo, Rosaly Franksiska,  
Yustina Pravitasmara Dewi, Petrus Usmanij and  
Vanessa Ratten 155

Chapter 11 State-owned Companies and Innovative Ecosystem:  
A Case of 3-kg LPG
Roos Kities Andadari, Yulius Pratomo, Petrus Usmanij and  
Vanessa Ratten 169

Index 185



List of Figures

Fig. 3.1.  The Conceptual Model of Transformative University  
for Sustainability 50

Fig. 6.1.  Proposed Model 92
Fig. 7.1.  Methodological Process 103
Fig. 7.2.  Evolution of Articles Published Up To November 2019 104
Fig. 7.3.  Co-authorship Network (≥2) 107
Fig. 7.4.  Number of Articles by Language 108
Fig. 7.5.  Co-occurrence of Terms Appeared in the Keyword Field  

(≥4 Co-occurrences) 112
Fig. 9.1.  First Group 140
Fig. 9.2.  Second Group 140
Fig. 9.3.  Third Group 141
Fig. 9.4.  Jepara Productions Structure 142



List of Tables

Table 2.1.  Identification of the Units of Analysis of the Case Study 19
Table 2.2.  Stakeholders’ Perspective on the Perception of Value  

Regarding IC Components 21
Table 2.3.  Detailed Description of Unit Cases 30
Table 3.1.  Quadruple Helix Actors for Sustainability Governance 52
Table 5.1.  Conceptual Models Informed Organ Donation Studies 76
Table 6.1.  Descriptive Statistics and Correlations 93
Table 6.2.  2SLS Regression Results 94
Table 7.1.  Journals, Number of Articles, LCS, GCS (≥3 Published  

Articles) 105
Table 7.2.  Authors, Affiliation, LCS, GCS (≥2 Published Articles) 106
Table 7.3.  Articles by Country, LCS, GCS 108
Table 7.4.  Most Cited Articles (1977–November 2019) 110
Table 7.5.  Articles Most Referenced in the Search (≥4) 111
Table 7.6.  Keyword Frequency (≥10) 112
Table 7.7.  Three Areas With Main Studies 113
Table 10.1.  Summary of Number of Questionnaires 159
Table 10.2.  Validity Test Results 160
Table 10.3.  Reliability Test Results 160
Table 10.4.  Index Values and Respondents’ Perceptions 161
Table 10.5.  Main Model Regression Test Results 162
Table 10.6.  Model Feasibility Test For The Main Model 163
Table 10.7.  Coefficient of Determination in the Main Model  

Summary Model 164
Table 10.8.  Summary of Chow Test Results for Each Subgroup 164
Table 10.9.  Business Ethics Interaction Test Results 165
Table 11.1.  Respondents Groups 178
Table 11.2.  Respondents’ Characteristics 178
Table 11.3.  The type of LPG Packaging Size Used 179
Table 11.4.  Number of 3-kg LPG Tubes Consumed Per Household  

Per Month 180
Table 11.5.  Regression Results for Several Factors That Influence  

the Consumption of 3-kg LPG 181



List of Contributors

Amani Alsalem Griffith University, Australia

Roos Kities Andadari Universitas Kristen Satya Wacana, Indonesia

John Douvis University of Peloponnese, Greece

Yeşer Eroğlu Istanbul Rumeli University, Turkey

Paloma Escamilla-Fajardo University of Valencia, Spain

Rosaly Franksiska Universitas Kristen Satya Wacana, Indonesia

Maria del Mar Fuentes University of Granada, Spain

Ângela Gonçalves University of Beira Interior, Portugal

Ufuk Gur Duzce University, Turkey

Konstantinos Koronios University of Peloponnese, Greece

Athanasios Kriemadis University of Peloponnese, Greece

João Leitão University of Beira Interior, Portugal

Filipa Magalhães Polytechnic Institute of Cavado and Ave, Portugal

Juan Núñez-Pomar University of Valencia, Spain

Panagiotis Dimitropoulos University of Peloponnese, Greece

Marios Papaloukas University of Peloponnese, Greece

Danu Patria University of Indonesia, Indonesia

Dina Pereira University of Beira Interior, Portugal

Ristiyanti Prasetyo Universitas Kristen Satya Wacana, Indonesia

Yulius Pratomo Universitas Kristen Satya Wacana, Indonesia

Yustina Pravitasmara Dewi Universitas Kristen Satya Wacana, Indonesia

Vanessa Ratten La Trobe University, Australia

Abu Zafar Shahriar Monash University, Australia

Bruno Sousa Polytechnic Institute of Cavado and Ave, Portugal

Park Thaichon Griffith University, Australia

Petrus Usmanij La Trobe University, Australia

Scott Weaven Griffith University, Australia

Kadir Yildiz Manisa Celal Bayar University, Turkey



This page intentionally left blank



Chapter 1

Planning and Managing Open Innovative 
Ecosystems, Data and Government
Vanessa Ratten and Abu Zafar Shahriar

Abstract

The rise of  the digital economy has led to a focus on how to manage big 
data and business intelligence for entrepreneurial purposes. The aim of 
this chapter is to discuss how to plan for open innovative ecosystems that 
harness the potential of  new data analytics techniques in order to progress 
society. This means concentrating on the increasingly complex world of 
data analytics in order to derive information about potential entrepreneur-
ial opportunities. The role of  knowledge management in influencing an 
open innovation ecosystem predicated on big data and computing acumen 
is stated. This helps to understand how the future of  the global economy 
relies on an open data policy that encourages the sharing and dissemina-
tion of  information. Implications for managers are also suggested that em-
phasize the role of  innovation ecosystems, data and government.

Keywords: Data; ecosystem; entrepreneurship; entrepreneurial ecosystem; 
government; innovation; open innovation; planning

1. Introduction
The concepts of ecosystems, data and government have evolved over the years 
based on societal trends (Bliemel, Flores, De Klerk, & Miles, 2019). This is influ-
encing how people view the concepts and how they are understood in society. 
Culture plays a role in this as people will consider data differently depending 
on their experiences. This has meant some countries where there are more open 
discussions and a democratic society tend to view data differently compared 
to more autocratic societies. This has also changed with increased computing 
platforms being available that enable the open and free sharing of information.  
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This is evident in websites like Wikipedia being edited on a daily basis based on 
new information becoming available. This has increased internationalization as 
more individuals can communicate and work together on projects. Most of the 
research on big data has been conducted in the analytics field due to its emphasis 
on statistics (Olszak, 2016). There is also a lot of research being conducted in the 
information systems area due to the need to introduce new data analysis methods. 
However, less research has focused on innovation, data and government from an 
innovation perspective, which is the reason for this chapter.

There has been a shift in entrepreneurship research from the individual entrepre-
neur to an ecosystem perspective that acknowledges the cultural and social embed-
dedness of entrepreneurship (Ferreira, Ratten, & Dana, 2017). This means being 
aware of how entrepreneurship occurs at multiple levels in society from the indi-
vidual, firm to societal. An intersectionality approach to entrepreneurship is useful 
to understand the effects of different identities and contexts. Entrepreneurs self-
identify with being a risk taker and innovator, but they can also have other roles in 
society (Dy & Agwunbi, 2019). This comes from their socio-demographic features 
such as gender, geographic location and income level. Context also impacts entre-
preneurial behavior with some contexts more conducive to entrepreneurship (Shep-
herd, 2019). Although the concept of entrepreneurship dates back a long time, it 
is only recently with the internet and technology revolution has an entrepreneurial 
ecosystem emphasis swept the industry. In order to support entrepreneurship, dif-
ferent levels of analysis are needed that focus on the role of data and government 
in society. The core attribute of an ecosystem is in the complex interactions that are 
hard to define due to their intangible nature (Puhakka, 2010). In addition, there 
is a time effect evident in ecosystems due to the need for connections based on 
time factors. The government is a crucial ecosystem member that determines the 
fate of many involved in a functioning entrepreneurial environment (Ferreira, Fer-
nandes, & Ratten, 2017). This is due to the role institutions play in managing busi-
ness activities and introducing new regulatory systems. One of the key drivers of a 
good ecosystem is a government structure that is sympathetic to entrepreneurship 
(Lichtenstein, 2011). This means the role of government needs to be considered as 
one of the most important factors influencing the entrepreneurial climate.

Entrepreneurship is not an isolated event but occurs based on environmental 
conditions (Ferreira, Fayolle, Ratten, & Raposo, 2018). This means it is important 
to understand the role ecosystems play in fostering a good environment for entre-
preneurship. Thereby enabling a focus on how interconnected individuals, businesses 
and government entities intersect to create business ventures. To do this can be a hard 
task due to the continued and varied interactions occurring in an ecosystem. This 
means the entrepreneurial processes need to be understood as systemic interactions 
(Miller & Bound, 2011). In an entrepreneurial ecosystem, there is a wide range of 
related activities taking place that often occur in a synchronous manner. A sustain-
able ecosystem develops in a way that facilitates mutual interactions based on com-
mon goals (Parente, El Tarabishy, Botti, Vesci, & Feola, 2020). This means there are 
different activities occurring at the same time that produce a collective outcome.

Ecosystems involve a large number of entities that depend on each other for 
their survival. This results in both strong and weak ties among the entities that 
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facilitate mutual goals. Moore (1996, p. 26) defined a business ecosystem as “an 
economic community supported by a foundation of increasing organisations and 
individuals in the organisms of the business world.” This definition highlights how 
the effectiveness of an ecosystem will depend on how the entities interact in order 
to facilitate future gain. Thus, an entrepreneurial ecosystem is a form of ecosystem 
that focuses on entrepreneurial endeavors. This means stakeholders involved in 
entrepreneurial projects such as entrepreneurs, research institutions and start-ups 
work together in a collaborative manner. Certain cities and regions like Silicon 
Valley in San Francisco have become famous due to their entrepreneurial ecosys-
tem. This has made other places want to replicate their environment in order to 
obtain the same kind of economic success. In an entrepreneurial ecosystem, there 
needs to be a variety of entities in existence such as government institutions and 
trade groups in order to foster entrepreneurship (Pitelis, 2012). This is required as 
the interconnection of human and social capital enables entrepreneurial ideas to 
emerge. Governments have tried to create entrepreneurial environments due to the 
benefits they bring to a region in terms of jobs and growth. This has resulted in sci-
ence and technology parks created to enable a number of entities to work together 
in a region (Ratten, 2016). This also enables support systems in terms of venture 
capital, financing and other support services to be offered. Thereby ensuring that 
the entities in the region have access to required services they need.

To build an understanding of how to plan and manage ecosystems, this chapter 
examines the current research on ecosystems. This ensures a full understanding 
of how ecosystems work and operate based on the input of data and govern-
ment. Through the discussion provided in this chapter, it is possible to identify 
the distinct elements and dynamics of entrepreneurial ecosystems. In addition, 
this chapter provides an agenda for future research based on open innovative 
ecosystems, thereby suggesting a major contribution to the literature on ecosys-
tems. This is by discussing the importance of ecosystems in society and being 
able to stress the role digitalization plays in the economy. This means integrating 
the current literature with new research strands about big data and data ana-
lytics. This is important as it focuses on how the digital economy is influencing 
entrepreneurship. Moreover, the literature on digital business with ecosystems is 
discussed in order to derive theoretical and practical insights. This can help build 
phenomenon-driven research on ecosystems, data and government.

In the remainder of this chapter, the role of ecosystems, data and government 
in society is discussed. This includes focusing on the importance of these topics 
for both scholars and practitioners. This will help to highlight the relevant issues 
for analyzing and solving societal problems related to big data and entrepreneur-
ial ecosystems. The last section of this chapter identifies opportunities for future 
research on ecosystems, data and government that can also provide advice for 
managers and educators.

2. Knowledge Economy
The knowledge economy has transformed organizations into being repositories of 
intangible resources (Nonaka & Takeuchi, 1995). In the past, land and material 
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capital was emphasized, but this has changed with more interest in knowledge 
and intelligence. Thus, the way firms compete is based on the information and 
wisdom they have that can differentiate them in the marketplace. Gupta, Iyer, and 
Aronson (2000, p. 17) state that knowledge management is “a process that helps 
organizations find, select, organize, disseminate and transfer important informa-
tion and expertise.” This means it is important to manage knowledge as a source 
of information. Most knowledge is derived from gut feelings and intuition about 
events (Polanyi, 1958). This makes it important to act on hunches in order to 
progress in society. Some individuals do this by focusing on insights they have 
that bring meaning to certain occurrences. Often it is hard to put knowledge into 
words in order to explain it to others, which makes knowledge a crucial asset 
individuals have that can determine their success (Polanyi, 1966).

There can be some skepticism around the value of knowledge due to uncer-
tainty about whether it will alter market conditions. Knowledge can be distin-
guished in terms of information or know-how (Becerra-Fernandez & Subherwal, 
2001). Information refers to what something means and can be accrued from 
experience. Some forms of information are embedded in events or procedures. 
This means it is important to understand the context from which the informa-
tion was obtained. Know-how refers to how to do something and is embodied 
inexperience (Suseno & Ratten, 2007). This means in order for knowledge to be 
valued, it needs to be shared in a way that gives meaning to those involved. To 
do this can be a hard task as knowledge involves information that needs to be 
acted upon in order to provide a benefit to society. Those who value knowledge 
tend to understand its impact and recognize it as an asset. This means intelligent 
people can harness the potential of knowledge by acting on it for their own gain. 
This involves having the ability to continually learn and innovate based on the 
accumulated knowledge.

Business intelligence is associated with knowledge management and data ana-
lytics. This is due to it being an umbrella term to describe a set of concepts that 
relate to the use of information. In order to improve decision-making processes, 
businesses are investing in ways to utilize information. This enables the use of fact-
based support systems that are characterized by the collection and then analysis 
of information. In order to evaluate information, there needs to be a set of busi-
ness functions to transform data into information. This enables advanced analyti-
cal tools to be used in order to support the strategic decision-making initiatives 
in an organization. The use of data analytics is needed in order to systematically 
organize data so that intelligent decisions can be made. Business intelligence pro-
vides a way for firms to leverage information in order to make informed decisions. 
In order to realize the potential of data, it needs to be analyzed using appropriate 
tools and technologies. This helps firms to improve their decision-making sys-
tems based on the data provided (Watson & Wixom, 2007). To do this requires 
the gathering of data that can be stored for later usages. Firms can use business 
intelligence in order to provide analytical processing and predictive analysis. This 
enables the reporting of data that can lead to performance benefits.

Information technology services have become a large share of overall invest-
ments in the economy. There has been an exponential increase in the amount of 
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data being circulated in society due to the adoption of mobile computing devices. 
Networked devices such as smartphones have also contributed to this growth due 
to the way they are connected to the internet. In addition, user-generated content 
streaming from social media has further fueled this growth. Big data analytics is 
becoming more important as a way to realize the value in structured and unstruc-
tured data. In order to solve societal problems, big data are being hailed as a new 
innovation that has huge potential. Big data are a significant source of business 
intelligence due to the way they can capture opinions. This means big data can 
make a difference to human life and enable businesses to deliver better value.

A decision support system is defined as “a computer-based information system 
that supports business or organizational decision-making activities that typically 
result in ranking, sorting or choosing from among alternatives” (Mariani, Baggio, 
Fuchs, & Hoepken, 2018, p. 4). Cloud-based services are being used to provide 
business intelligence on demand. This enables data to be accessed on demand and 
enables a faster way to analyze data. Cloud-based architecture also enables more 
flexibility in accessing data from any geographic location. Due to advances in 
computing power and machine intelligence, the use of big data is becoming more 
popular. Business intelligence can be defined as “a set of conceptus and meth-
ods based on fact-based support systems for improving decision making” (Trieu, 
2017, p. 111). It is important to utilize business intelligence in order to gather 
information about government processes regarding entrepreneurship. This can 
enable a more open innovation ecosystem to develop that utilizes the government 
and other key stakeholders in the business environment.

More firms are basing their decisions on big data due to the voluminous 
amounts of data it contains. Despite the importance of big data, there exist digi-
tal inequalities in society that might affect their usage. This is due to there being a 
digital divide in terms of who has the capacity and opportunity to work with big 
data. In order to manage data, there should be some form of project management 
in place. A project is defined as “a temporary endeavour undertaken to create a 
unique product, service or result” (Sanchez, 2015, p. 319). Thus, projects can inte-
grate complex data in a way that benefits both business and government.

Those firms with the financial resources to buy data analytics tools will have a 
distinct advantage. Computational intelligence can be used to analyze big data as 
it enables a focus on understanding ideas through computing processes. Fulcher 
(2008, p. 3) defined computational intelligence as “adaptive mechanisms that 
enable or facilitate intelligent behaviors in complex and changing environments.” 
Increasingly social media platforms are becoming part of computational intel-
ligence as they generate a large amount of unstructured data that are tied to an 
individual’s daily activities and interests (Ghani, Hamid, Hashem, & Ahmed, 
2019). This overwhelming amount of data being generated has led to a surge of 
interest in big data analytics. This is due to the ability of big data to reveal previ-
ously unknown information.

Stakeholders are entities whose support is needed in order for the survival 
of a business. This means that there are mutual dependencies between stake-
holders in order to ensure their success. In order to facilitate successful busi-
ness development, there needs to be knowledge exchange and collaboration.  
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Sanchez (2015, p. 320) defines stakeholders as “individuals, groups and organi-
sations that are affected by or can affect a decision or action.” There are differ-
ent types of stakeholders involved in project management including dormant, 
discretionary, demanding, expectant and dominant (Sunder, 2016). Dormant 
stakeholders are those who have not been active for a long time period on a pro-
ject. These stakeholders can be active when the time or need arises. Discretionary 
stakeholders are those who are not needed to run a project and can come and 
go as they please. Sometimes, it is useful to have backup stakeholders who can 
provide input if  there is a need for their services. Demanding stakeholders refer to 
those who require something urgently from the project. These kinds of stakehold-
ers can be quite stressful as they are constantly requiring resources. Expectant 
stakeholders are those who are waiting to receive some kind of feedback from 
the project. These stakeholders can be impatient as they might need something 
before they can do something themselves. Dominant stakeholders are those who 
have the most influence in a project. When these stakeholders’ view is expressed, 
normally others listen to it in an attentive manner.

Stakeholder buy-in is needed in order to manage projects involving start-ups. 
Attention needs to be paid to stakeholders who have the greatest influence over 
the project. This requires ongoing engagement to make sure the project aims are 
suitable to all the stakeholders and that power relationships are managed. Power 
can be defined as “the ability or capacity to produce an effect-to get something 
done that otherwise may not be done” (Sunder, 2016, p. 139). To do this, com-
munication is needed that identifies potential problems before they occur. Active 
collaboration through the life cycle of a project is needed in order to achieve the 
best outcomes. To do this, there needs to be coordination among the stakeholders 
that leads to continued interaction. This is important in ensuring that knowledge 
about the project is spread to the stakeholders in order to make sure they are 
involved with discussions. Stakeholders will have different levels of impact on a 
project depending on their importance. This means it is important that the input 
of stakeholders is appropriate given their contribution to the project.

3. Data Revolution
There has been a data revolution led by the increased amounts of data being 
available from the internet and social media. This has meant more information is 
available on a range of issues that affect the global economy. However, in order 
for data to be used properly, it needs to be understood in terms of its meaning and 
potential applications. Analyzing data through computing programs has become 
a way to translate data into knowledge. This is important as there are vast quanti-
ties of data available that can be used in order to find patterns to predict future 
market trends. Thus, big data can be a game changer and enable more entrepre-
neurship to take place.

Big data are changing the competitive dynamics of an economy through 
transforming existing processes. Hazen, Skipper, Boone, and Hill (2018, p. 202) 
state that big data are “large, complex and longitudinal data sets generated 
from instruments, sensors, internet transactions and/or other digital sources.”  
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The emphasis in this definition is on the complexity inherent in big data that 
makes them hard to understand. Data can change over time so big data pro-
vide a way to understand temporal effects. This can be useful to see how events 
are impacting behavior and the relevance for business. Data include information 
assets that need to be analyzed in the appropriate manner. This enables enhanced 
insights into occurrences and the ability to plan for the future. This is enabling 
companies to alter their existing systems as a way to facilitate innovation. The 
shift in the global economy to real-time data has meant increased competitive-
ness. In addition, organizations are realizing that they can increase their produc-
tivity by putting big data into analytics.

Mishra, Luo, Jiang, Papadopoulos, and Dubey (2017, p. 559) state “big data 
refers to datasets whose size is beyond the ability of typical database software 
tools to capture, store, manage and analyse.” In order to comprehend the con-
cept of big data, it can be helpful to highlight its three main characteristics in 
terms of variety, velocity and volume. The three Vs have become a common way 
to describe big data due to the emphasis on how data are captured, stored and 
analyzed. This helps to understand why big data need to be analyzed through 
advanced technology services. The difference between big data and normal data 
sets is in the need for big data to be understood through the statistical analysis. 
This can be costly and time-consuming due to the amount of data being avail-
able. Therefore, new statistical tools are being used to understand data in order so 
that people can learn more about the information it contains. In the past, it was 
difficult to analyze data quickly, but with cloud computing and other computing 
tools, it can be done in an easier manner. This enables data to be analyzed in a 
way for future gain. Variety refers to the wide range of data available that relate 
to different topics. This means there are numerous ways to comprehend data that 
depend on the way it is understood. For business people, it might be important 
to focus on data related to financial information, whereas other people might be 
interested in other features such as the timing and content. Velocity refers to how 
fast the data are being transferred and accumulated in society. Due to increased 
usage of mobile communications, it can be important to understand how and 
why data are being used in society. This might refer to data being used to book 
events or plan for other types of activity. Alternatively, the data might be being 
used to understand consumer trends. Volume refers to the amount of data being 
stored. As computing devices have more storage capabilities, it is becoming easier 
to store data.

Lee (2017) suggests that an additional two Vs should be added to the way big 
data are conceptualized: variability and value. Variability refers to differences in 
the flow of data. The rate and exchange of data can vary depending on numerous 
factors including time of day, season and location. This means the flow of data 
will fluctuate depending on these environmental effects. Thus, the context from 
which the data are emerging needs to be considered. This will help explain pre-
dictable and unpredictable events. Some data are complex so they can take time 
to understand in terms of market implications. For this reason, the circumstances 
surrounding the extraction and use of data should be considered. Value refers 
to the way data can be used once they have been assessed. Some data are more 
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valuable than other forms because of their usefulness. This is due to the data 
initially not being seen as valuable, but once they are analyzed, the value can be 
more easily understood.

Big data offer new insights into how to manage and store information. There 
are increased privacy issues surrounding the use of data due to the information 
it contains. In addition, often individuals are unaware of data about them that 
cause them some concern. This impacts the way individuals behave and act in 
society. Cybersecurity is another vexing concern due to the confidential and sensi-
tive information being available. This means there is a debate about how best to 
use data while protecting the privacy and security rights of individuals. Big data 
are projected to influence the study of medicine in a way that was not possible 
before. This is due to innovations such as DNA being made as the result of large-
scale coordination of research centers. This means data if  used in the right way 
can have a beneficial effect in predicting events before they occur. The big data era 
means more attention is being placed on how data can be used in order to derive 
a benefit. Data should be collected in an appropriate manner in light of recent 
technological advances in real-time storage of information. This means invest-
ments in data searching and analysis need to be made.

The use of data without authorization has become a concern in society due to 
the large amounts of data being captured on a daily basis. Compared to the past, 
it is now much easier to store data that can be used at a later point in time. This 
means a balance between privacy and societal benefits needs to be introduced 
as a way to balance different concerns. A large amount of data are being gener-
ated by Internet of Things devices such as smartphones and home devices. This 
has changed the way data are used and increased the need for data to be used 
on multiple devices. In addition, new technological innovations such as wearable 
devices, remote sensors and fitness apps have changed the way data are stored 
and analyzed. This has given rise to new usages for data that were previously not 
considered. The interactivity entered between data provider and receiver has also 
changed. This has meant new ways of assessing and then utilizing data. Block-
chain technology is becoming more popular due to the way data can be stored in 
an encrypted format. This enables data privacy but still ensures individuality of 
data in terms of retaining unique characteristics. Blockchain is a way to enhance 
data security by making data tamper resistant. This ensures data are unique while 
also protecting privacy rights.

There are many inferences being made from big data in terms of predicting 
behavior. While some of these inferences are merited, others need further investi-
gation in order to see if  they hold true under different circumstances. This means 
decisions inferred from big data analytics need to be carefully considered given 
the potential ramifications. Most decisions based on big data are based on quality 
analysis, but some analysis techniques still have flaws. This means data analysis 
results should be triangulated from multiple techniques in order to see if  the same 
results emerge. This would give greater credibility to the results ascertained from 
the data.

There have also been potential harmful effects derived from big data analy-
sis. This includes stereotyping others based on general characteristics rather than 
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