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Abstract 

Big data has recently become the focus of academic and corporate investigation due to the high 

operational and strategic potential of it in generating business and social value. The objective of 

this paper is to offer a map of the research that is being done, thus offering the basis for a 

reflection process among the researchers in this field. We have done a systematic mapping of the 

literature related to big data and analytics and their applications leading to social change through 

the lens of social innovation. This mapping study in this area will allow us to develop a research 

agenda and roadmap of big data and analytics and their applications leading to social change. 
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Chapter 1 

Introduction 

The evolution of Information and Communication Technology drives the digitalization process 

in many aspects of peoples' daily lives. With this digitalization process, a huge amount of data 

generates every moment from a growing number of sources. The term “big data” is used to 

describe this growing proliferation of data and our increasing ability to make productive use of it. 

In the last decade, the use of big data and data analytics has earned a lot of attention. In various 

fields of science, technology, and business, the merit of big data is undeniable. But from the 

social perspective, the potential use of big data is yet to be figured out by social sector 

organizations. To harness the power of big data, to increase collective and individual awareness 

about societal problems existing in the society, and ultimately to create the needed intelligence 

that will lead to innovative solutions for societal problems is still a challenge. This study aims to 

provide an up to date overview of the research within the field of big data and social innovation, 

structuring and analyzing the literature between 2008-2018. 

In this study, we use big data and data analytics interchangeably. From the literature, we see that 

big data and data analytics can be used interchangeably because the term “big data” does not just 

refer to large sets of data but also refers to analytical tools used to manage these large sets of data 

and turn them into useful and productive information. A couple of examples are Siemens and 

Long (2011), who define big data as “datasets whose size is beyond the ability of typical 

database software tools to capture, store, manage and analyze” and Chen, Chiang, and Storey 

(2012), who call it "data sets … that is so large (from terabytes to exabytes) and complex (from 

the sensor to social media data) that they require advanced and unique storage, management, 

analysis, and visualization technologies." These definitions show that the authors think of big 

data in terms of how it gets analyzed, not how many specific terabytes of space it fills (D. 

Maltby, 2011).  

In this paper, we also use the terms social innovation, social good, social change, and societal 

transformation interchangeably. Social innovation is defined as a novel solution to a social 

problem that is more effective, efficient, sustainable, or just than existing solutions and for which 

the value created accrues primarily to society as a whole rather than private individuals (Phills et 
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al, 2008). Social innovation is a great way for creating social good and transforming and 

changing the society. Social good is typically defined as an action that provides some sort of 

benefit to the people of the society. The concept of social change is to address the root causes of 

problems in society and change them. So, all these concepts are related to each other and 

concerns about ideas and actions that have positive change and impact on the society. During this 

study our focus was on the applications of big data that address social problems or challenges; 

so, to keep the scope of this study broad and general we use all these terms. Our focus was no 

societal transformation and change through the lens of social innovation. 

 

This introduction consists of four subsections. Section 1.1 presents the motivation and research 

objective of this research. Section 1.2 presents the research questions. Section 1.3 explains the 

chosen research method and the research process. Section 1.4 presents the outline of this study. 

 

1.1 Motivation 

The value of big data is clear for addressing technical and business problems (Chen et al., 2012). 

However, research on the social value of big data is not at the same level (Agarwal and Dhar, 

2014, Zicari, 2014), raising the question on how well big data can be used to address complex 

social problems. 

There are hundreds of publications around big data and their applications, as well as an 

increasing number of publications, from various fields, discussing social innovation and how it 

can help societal transformation (Phillips et al., 2015, Voorberg et al., 2015) and change. To 

achieve this transformation, the application of big data and analytics can help the social 

innovation process along with innovative practices, guidelines, and policies. No systematics 

mapping has been done on this topic so far. So, there is a need for a mapping study in the area 

allowing us to develop a research agenda and roadmap of big data and analytics and their 

applications leading to societal transformation and change. 

The mapping can help us to understand what conditions can enable successful solutions, 

combined with strategies, tactics, and theories of change that lead to lasting impact (Cajaiba-

Santana, 2014, Pappas et al., 2017, Zicari, 2014). Furthermore, the mapping will allow capturing 

the needed capabilities, resources, and conditions that the big data actors need to develop or 
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acquire in order to manage big data applications, increase social value and solve societal 

challenges and create a sustainable society. To contribute to the creation of sustainable societies, 

we have done a systematic mapping of the literature related to big data and their applications 

leading to social innovation and thus societal transformation. A systematic mapping review is a 

process to analyze the properties of the research papers in a specific research field (Petersen et 

al., 2015). The objective is to offer a map of the research that is being done, thus offering the 

basis for a reflection process among the researchers in this field. 

There are many challenges in harnessing the potential of big data today, ranging from the design 

of processing systems at the lower layer to analysis means at the higher layer, as well as a series 

of open problems in scientific research (Jin et al., 2015). Among these challenges some are 

caused by the characteristics of big data and some are related to the data processing systems and 

also other contextual problems. Big data has many characteristics and various properties like 

volume, velocity, variety, variability, value and complexity of these properties put forward many 

challenges. Since Big data is a recent upcoming technology in the market which can bring huge 

benefits for organizations, it becomes necessary that various challenges and issues associated in 

bringing and adapting to this technology are brought into light (Katal et al, 2013). From this 

mapping review we will try to find out what are the challenges and barriers faced by social 

innovators and organizations when they attempt to employ big data analytic tools to address 

social problems through social innovation.  

1.2 Research Questions 

The research objective of this thesis is to understand the latest research status of big data and 

their implications on societal transformation and change, and then identify the gaps and 

challenges that we need overcome in order to transform society. But there is a lack of 

understanding about how big data can be used for social innovation and how it can help societal 

transformation and change. To solve existing social problems, to achieve societal transformation 

or change, the applications of big data can help immensely.  

From this thesis, we aim to answer the following research questions: 

 

RQ1: How the research about ‘big data and social innovation' has changed over time (in the last 

decade)? 

https://www.sciencedirect.com/topics/computer-science/big-data
https://www.sciencedirect.com/topics/computer-science/processing-system
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RQ2: How much of the research is done based on empirical studies and what types of empirical 

studies? 

RQ3: What are the challenges or barriers for successful implementation of big data for societal 

challenges? 

1.3 Research Method  

To address the research objective and the research questions, we have done a systematic 

mapping study (Petersen et al., 2008). Systematic mapping study is a method used for the 

analysis of published literature in a wide research area. We have followed the standardized 

process for systematic mapping studies (Petersen et al., 2008). The main steps of the process 

include the research questions to be answered, search and study selection strategies, manual 

search, and data extraction and synthesis. Based on the primary search with search strings, total 

593 unduplicated papers were retrieved. After applying some exclusion criteria, the number was 

reduced to 165 (based on titles), then 153 (based on abstracts) and finally 146 were selected from 

the search and later 10 more papers were added manually from Google scholar.  

 

1.4  Outline of the Thesis 

This project report proceeds as follows: Section 2 introduces the background of this study, Then, 

section 3 explains the detailed procedure of the research method, section 4 presents the results 

and findings of the mapping study, section 5 discusses the findings in relation to the research 

questions, section 6 presents future work and the research plan that will be conducted as part of 

this thesis during spring 2019. Then section 7 concludes the paper presenting the implications of 

this study. A list of the reference papers from this mapping is also included at the end of this 

paper. 
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Chapter 2 

Background 

Due to the high operational and strategic potential of big data in generating value, “big data” has 

recently become the focus of the academic and corporate investigation (Wamba et al., 2014). 

Academics and practitioners are interested in understanding the impacts of big data. The use of 

big data and data analytics, the notion of ‘smart’ environment has earned a lot of attention from 

both the academic and business world. In various fields of science, technology, and business, the 

merit of big data is undeniable. It is a time of opportunity for social scientists that have 

heretofore been hamstrung by the lack of data (Agarwal & Dhar, 2014). Data-driven intelligence 

has been used successfully in technical and business endeavors, but a very different situation 

prevails in the social arena. There, a large chasm exists between the potential of data-driven 

information and its actual use in helping solve social problems. (Desouza & Smith, 2014).  

Big data can have implications beyond business and technology. Big Data has indeed a wide 

range of implications that can be related to economic, legal, social, ethical and political issues. In 

term of social issues, the Big Data also plays a role in transparency and social development 

(Cuquet et al., 2017). In Desouza & Smith 2014, the authors argued that social sector 

organizations were significantly lagging business and government sectors in using data 

techniques for impact and service delivery. The use and impact of big data are not yet as robust 

as it can be, for addressing social problems. We have not still realized the potential big data can 

present for social organizations. After the success of big data and data analytics in other fields, 

gradually some social innovators are now starting to think about the potential value of big data to 

tackle our complex societal challenges. Many initiatives are specifically aiming to use big data or 

the analysis of large datasets for “social good”. For example, the Global Pulse initiative wanted 

to maximize situational awareness in development and humanitarian work in order to produce 

socioeconomic benefits (UN Global Pulse, 2012). The Australian Public Service Big Data 

Strategy (Commonwealth of Australia, 2013) took initiative to support the use of data in the 

public sector to reform and improve services, as well as protect citizen privacy.  
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2.1 Big Data 

The digital and connected nature of modern-day life has resulted in vast amounts of data being 

generated by people and organizations alike. This phenomenon of an unprecedented growth of 

information and our ability to collect, process, protect, and exploit it has been described with the 

catchall term of Big Data (Cuquet et al, 2017). The term Big data is used to refer to data sets that 

are larger or complex than traditional data sets. The role of big data is becoming more popular 

and clear day by day. The extant literature identifies ‘big data’ as the ‘next big thing in 

innovation’ (Gobble, 2013), the next frontier for innovation, competition, and productivity” 

(Manyika et al., 2011). The rationale behind such statements is that the ‘big data’ is capable of 

changing competition by “transforming processes, altering corporate ecosystems, and facilitating 

innovation” (Brown et al., 2011). Big data is being used in various fields including computer 

science, social science, management, information systems etc.; the capacity of big data allows 

organizations and firms to gain insight and to value with the huge and varied amount of data. It 

can be acknowledged as a key source of value creation.  

Considering the emerging nature of big data, several definitions of the concept currently exist. 

To have a better understanding of big data here we present some definitions of it. 

Definition Source 

Big data is used to refer to data sets that extend beyond single data 

repositories (databases or data warehouses) and are too large and 

complex to be processed by traditional database management and 

processing tools. Big data can encompass information such as 

transactions, social media, enterprise content, sensors, and mobile 

devices. 

Desouza and 

Smith (2014) 

Big data consists of expansive collections of data (large volumes) that 

are updated quickly and frequently (high velocity) and that exhibit a 

huge range of different formats and content (wide variety). 

Davis (2014) 

Big data refers typically to the following types of data: (a) traditional 

enterprise data, (b) machine-generated/sensor data (e.g. weblogs, smart 

Opresnik and 

Taisch (2015) 

https://en.wikipedia.org/wiki/Data_set
https://www.sciencedirect.com/science/article/pii/S0925527314004253#bib42
https://www.sciencedirect.com/science/article/pii/S0925527314004253#bib76
https://www.sciencedirect.com/science/article/pii/S0925527314004253#bib16
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meters, manufacturing sensors, equipment logs), (c) social data. 

Big Data has three main characteristics of Big Data: the data itself, the 

analytics of the data, and the presentation of the results of the analytics. 

Then there are the products and services that can be wrapped around 

one or all of these Big Data elements. 

IDC, 2013 

Big Data: datasets with a size that is beyond the ability of typical 

database software tools to capture, store, manage, and analyze. 

Manyika et al., 

2011 

Table 2.1: Definitions of big data 

Overall, we need to think about big data not only as big data sets, but also in terms of analytics; 

in terms of developing high-level skills that allow the use of new generation of IT tools and 

architectures to collect data from various sources, store, organize, extract, analyze, generate 

valuable insights and share them with key firm stakeholders for competitive advantage co-

creation and realization (Wamba et al., 2014). Recent studies also raise the need to identify what 

capabilities can improve social and human development, building on the interactions among 

social practices, social innovations, capabilities, and well-being (Howaldt and Schwarz, 2017). 

Beyond improving data-driven decision making, it also is crucial to identify the social value of 

big data (Agarwal and Dhar, 2014), and what are the role of big data and potential impact of it in 

the society. 

2.2 Social Innovation 

The term social innovation has largely emerged in the last few years and there is much 

discussion about it now. The field of social innovation has grown up primarily as a field of 

practice, made up of people doing things and then, sometimes, reflecting on what they do 

(Mulgan, 2012). The term social innovation has not any fixed boundaries, as it cuts across many 

different sectors like public sector, social benefit sector, technology sector, and many others. The 

social innovation process has been described by scholars in multiple contexts as it needs to be 

multidisciplinary and cross social boundaries, for its impact to reach more people (Herrera, 2015; 

Mulgan, 2006; Murray et al., 2010). Social innovations are ideas that address various social 

challenges and needs. Social innovation is also a priority of the European commission's strategic 

https://www.sciencedirect.com/science/article/pii/S0925527314004253#bib76
https://www.sciencedirect.com/science/article/pii/S0925527314004253#bib76
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framework which aims to encourage market uptake of innovative solutions and stimulate 

employment (European Commission, 2017b). 

From the literature on social innovation, it can be seen that social innovation is always triggered 

by any social need or goals of society and aims to solve problems for social good. A disciplined 

approach to implementing social solutions helps achieve positive, widespread social outcomes 

(Murray et al., 2010). For a better understanding of the concept, here we present some definitions 

of social innovation from various studies.   

Definition Source 

Social innovation refers to innovative activities and services that are 

motivated by the goal of meeting a social need and that are 

predominantly diffused through organizations whose primary purposes 

are social.  

Mulgan (2006) 

Social innovation is a measurable, replicable initiative that uses a new 

concept or a new application of an existing concept to create 

shareholder and social value. Identifying drivers, enablers, and barriers 

to idea generation, experimentation, and implementation is critical to 

understanding corporate social innovation institutionalization. 

Herrera (2015) 

Social innovation is simultaneously the production of new ideas and 

new structures, and a process of re-contextualization within social 

(re)constructed norms of the public good, justice, and equity. 

Nicholls and  

Murdock (2011) 

Social innovations as new ideas (products, services, and models) that 

simultaneously meet social needs and create new social relationships or 

collaborations. In other words, they are innovations that are both good 

for society and enhance society’s capacity to act. 

Murray et al. 

(2010) 

Social innovations are new ideas that meet social needs, create social European 
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relationships and form new collaborations. These innovations can be 

products, services or models addressing unmet needs more effectively. 

Commission 

(2017b) 

Table 2.2: Definitions for social innovation 

In all these different definitions the main concept remains the same, social innovation refers to 

new ideas that work in meeting social goals (Mulgan et al., 2007).  

“…. innovative activities and services that are motivated by the goal of meeting a social need 

and that are predominantly developed and diffused through organizations whose primary 

purposes are social.” (Mulgan et al., 2007) 

2.3 Big Data and Social Innovation 

Big Data, especially big networked data, contains a wealth of societal information and can thus 

be viewed as a network mapped to society. To this end, analyzing big data and further 

summarizing and finding clues and laws it implicitly contains can help us better perceive the 

present (Jin et al., 2015). Data are an important element of social innovation. To initiate any 

innovative steps or to address any social challenge, data are needed. But when it comes to social 

problems or challenges, it is seen that available data are highly unstructured and mainly limited 

to numbers, rather than other types of data (Desouza & Smith, 2014).  

A deliberate and systematic approach towards social innovation through big data is needed as it 

will offer social value and competitive advantage for entrepreneurs (Pappas et al, 2017). Some 

social challenges can be readily solved by using big data like - using traffic data to control the 

flow of highway traffic or using weather data to predict the next possible calamities etc. But 

there is still not enough work on how big data can be used to address complex social problems. 

The business and technological perspective of big data has been examined in the literature (Chen 

et al., 2012), in contrast to the social good perspective of big data (Zicari, 2014). Since more data 

become available at a smaller cost, big data can be used as actionable information to identify 

needs and offer services for the benefit of the society and ensure aid to the individuals and 

society that generate them (Zicari, 2014). A data collaboration or a combination of data from 

https://ssir.org/articles/entry/big_data_for_social_innovation#bio-footer
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various sectors like government, private or social sector can create social value. And when 

different disciplines collide together, it leverages innovations.  

Following the importance of social innovation, further work is needed to better define and 

understand this concept for proper empirical research and practical application (Howaldt and 

Schwarz, 2017), as well how it can benefit from big data to increase social value and lead to 

social good (Agarwal and Dhar, 2014; Desouza and Smith, 2014). Big data can empower 

stakeholders like organizations, academia, entrepreneurs or citizens who want to follow data-

driven decision making to solve various social problems and to make society more sustainable. 

All stakeholders need to actively interact and collaborate in order to create knowledge and 

innovation, leading to new relations among stakeholders, as well as to new technologies or 

companies (Pappas et al., 2017). The authors of Pappas et al. (2017) define a social innovation 

ecosystem that shows how all the stakeholders need to collaborate and cooperate together to 

enable the use of big data for societal transformation towards the achievement of social change.   

 

 

Figure 2.1: Using big data in social innovation ecosystem (Pappas et al., 2017) 
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A disciplined approach of social innovation through big data is needed in order to help, empower 

and support entrepreneurs and policymakers institutionalize mechanisms that increase the 

likelihood of initiating and implementing successful social innovation (Pappas et al., 2017).  If 

we can identify how the stakeholders can take advantage of big data and benefit from social 

innovation, we can empower them. New empirically supported and data-driven practices are 

needed, including descriptors of how to stimulate innovation, co-creation and inclusive growth 

aimed at bridging societal changes. Such practices are built around institutional frameworks and 

actors that articulate within those frameworks embedded in broader social contexts (Cajaiba-

Santana, 2014).  

The European Commission announced Horizon 20201 as their next framework program for 

research and innovation, which invests about €120 million on big data-related industrial research 

and applications. The program defines a research and innovation strategy to guide a successful 

implementation of big data economy, including excellent science, industrial leadership, and 

societal challenges. So, applications of big data analytics for social problems and challenges has 

started getting attention from industry and researchers. The study of Jin et al. (2015) highlights 

big data’s potential contribution to national and industrial development, as it enforces to change 

and upgrade research methods, promotes and makes it easy to conduct interdisciplinary research, 

helps to nowcast the present and to forecast the future more precisely. Now we need to identify 

the value and potential of big data to tackle our complex social problems. 

From this mapping we can contribute to the field of big data research from a social perspective. 

While presenting an overview of the present research status, we also want to identify if there are 

any obstacles and challenges in using big data analytics that the stakeholder might face in their 

way to employ big data for their innovative solutions. Big data can empower policy makers and 

entrepreneurs to provide solutions for social problems, if problems from data collection, 

organization, and analysis are resolved (Desouza and Smith, 2014). Identifying possible 

challenges can also help stakeholder to prepare beforehand to take advantage of the big data that 

are available, filter them and proceed to decisions that will help them innovate for social good 

and change.  

 

                                                           
1 European Commission Horizon 2020 (http://ec.europa.eu/programmes/horizon2020/) 

https://www.sciencedirect.com/topics/computer-science/framework-programme
https://www.sciencedirect.com/science/article/pii/S0040162517310946#bb0325
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Chapter 3 

Research Method 

A systematic mapping study was undertaken to provide an overview of the research available in 

the field of big data analytics and social innovation leading to societal transformation, following 

several steps of the standardized process for systematic mapping studies. Systematic mapping 

studies are good in research areas with few relevant primary studies of high quality, as it 

provides a coarse-grained overview of the publications within the topic area (Petersen et al., 

2008). 

A systematic mapping study is different in its aim than the more well-known systematic 

literature review. Due to the time-constraints and scope of the research project, a systematic 

mapping is regarded as a more suitable approach than a systematic literature review. Systematic 

reviews can allow for more general conclusions, but they require a major effort and in-depth 

analyses. Systematic mappings require less effort, but at the same time, they can provide an 

overview of a research area, and allow for identification and quantification of research and 

results. 

This systematic mapping study will follow guidelines from Kitchenham (2004), and several steps 

of the standardized process for systematic mapping studies, as illustrated in figure 3.1 (Petersen 

et al., 2008). The main steps of our process are explained in section 3.1 and include the research 

questions, search and study selection strategies, manual search, and data extraction and synthesis 

method.  

 

 

Figure 3.1: The Systematic Mapping Study Process (Petersen et al., 2008) 
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3.1 Mapping procedure 

Step 1: Pilot search.  

Pilot searches were performed in online databases (namely – Scopus, ACM digital library, IEEE 

Xplore, ISI web of science, SAGE publications, Taylor & Francis and Emerald). This pilot 

search was based on primarily selected keywords and their combinations which were related to 

this research. We tried with combining keyword sets. The combinations of keywords are given in 

the details in section 3.3.  

Step 2: Search strategy and study selection.  

Based on the search with keywords, a total number of 593 references were found. Finally, 465 

unduplicated papers were retrieved from the total. After that, all the references were considered 

and based on the titles and abstracts categorized as relevant or irrelevant to our study; which left 

us finally with 146 relevant papers.   

Step 3: Additional manual search.  

A manual search was performed to find more relevant papers. Google Scholar was used to 

searching for more relevant papers. This resulted in 10 more relevant papers. These were either 

not published in the databases or were overlooked in step 2. 

Step 4: Data analysis 

From the primary papers, the relevant data and information were extracted into the classification 

schema, and a thematic analysis was conducted to allow for a comparison of our findings to that 

of the previous mapping studies. This analysis was used to visualize relevant data in the results 

section. 

3.2 Research Questions 

Using technology for addressing societal challenges is not new. But the term ‘social innovation’ 

is comparatively new and introducing innovative solutions to make an impact in the society can 

be seen mostly in past few years. We have not found any other systematic mapping study 
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published on this topic so far. But the newness and growing interest in the research field, argues 

the need for a mapping study to identify 

the focus and quality of research in using big data analytics for social challenges. 

To provide an up to date overview of the research results within the field, we come up with the 

following research questions: 

RQ1: How the research about ‘big data and social innovation' has changed over time (in the last 

decade)? 

RQ2: How much of the research is done based on empirical studies and what type of empirical 

studies? 

RQ3: What are the challenges or barriers for successful implementation of big data for societal 

challenges? 

With the first research question, we will find the up to date information about the research status 

of this topic. And with the second research questions, we can address the empirical acceptance of 

the researches done so far. Finally, with the third research question, we will examine what are 

the challenges or barriers that discourage or hampers social entrepreneurs or organizations to 

adopt big data analytics.  

3.3  Data Sources and Search Strategy 

In our primary search, we have collected papers from all kind of sources including journals, 

conference papers, books, reports etc.  

The systematic search strategy consisted of searches in seven online bibliographic databases. The 

databases were selected based on their relevance with our search topic and these databases are 

also well known for good quality literature resources in the field. To obtain high-quality data, the 

following databases were used. 

✓ Scopus 

✓ ISI Web of Science 

✓ ACM Library 

✓ IEEE Xplore 
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✓ SAGE 

✓ Emerald 

✓ Taylor & Francis 

 

Initial searches in the databases were conducted based on identified keywords related to Big 

data/data analytics and social innovation. The used search strings were: 

✓ (Big Data OR Data Analytics) AND Social innovation 

✓ (Big Data OR Data Analytics) AND Societal Transformation 

✓ (Big Data OR Data Analytics) AND Social Change 

✓ (Big Data OR Data Analytics) AND Social Good 

 

3.4  Study Selection 

The study selection process is illustrated in Figure 3.2, along with the number of papers at each 

stage. Searching the databases (Scopus, ISI Web of Science, ACM Library, IEEE Xplore, 

Emerald, SAGE and Taylor & Francis) using the search string returned 593 papers, resulting in 

465 unduplicated papers. These were imported into EndNote X8. 

 

Figure 3.2: The study selection process 
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The retrieved papers were also examined by the supervisor, where both the author and supervisor 

separately reviewed the papers based on titles and abstracts. Due to the importance of the 

selection phase in determining the overall validity of the literature review, a number of inclusion 

and exclusion criteria were applied. Studies were eligible for inclusion if they were focused on 

the topic of how big data and analytics, and their applications, can foster social innovation, and 

lead to societal impact, change and transformation within a social innovation ecosystem (Pappas 

et al., 2017).  

 

Publications were searched from 2008 and onwards. The systematic review included research 

papers published in academic outlets, such as journal articles and conference proceedings, as 

well as reports targeted at business executives and a broader audience, such as scientific 

magazines. In progress research and dissertations were excluded from this review, as well as 

studies that were not written in English. Given that our focus was on the social innovation and 

societal transformation that big data entails, we included quantitative, qualitative, and case 

studies. Since the topic of interest is of an interdisciplinary nature, a diversity of epistemological 

approaches was opted for. 

We have not included books or book section in the mapping finally, but we have considered 

reports (e.g., Hitachi reviews, Fujitsu reports) because a lot of evidence is published by 

companies and a lot of work on social innovation and big data is done by companies as well. 

3.5  Manual Search 

Following the systematic search, a manual search was conducted. Google Scholar was used to 

searching for papers manually. The papers of the manual search were chosen according to the 

recommendation of the supervisor. At this stage total 10 papers from Google scholar was added 

to our EndNote library and the final number of papers became 156. 

3.6  Data Extraction 

After the mapping, we finally ended up with 156 papers. We performed a systematic analysis 

and extracted data from the abstracts of the papers that we need to answer our research questions. 

We extracted data regarding: 
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✓ Publication frequency 

✓ Publication source 

✓ Research area 

✓ Research type 

✓ Empirical evidence 

✓ Contribution type 

 

3.7  Validity of Review 

For the validity of this review, threats of retrieval of papers need to be considered. As we used 

the keyword search in title and abstract of the papers, the papers which do not include these 

terms in the title or abstract is not included in this mapping. We are aware that some papers are 

relevant to this topic but are not included in the mapping for this reason. 

To make sure that the study selection was not biased from personal choices, the final selection of 

studies was reviewed by the supervisor and undertaken collaboratively. This decreased the risk 

of excluding any relevant paper. 

Selection of databases might have affected the number of relevant papers retrieved. Though we 

have used seven databases to search for reference papers, there are other databases also. We 

believe that we have searched the major databased and we have selected the databases which we 

considered relevant with our topic and also known for good quality papers.  
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Chapter 4 

Results and Findings 

This section presents the results from the extracted data of the primary studies. The findings are 

presented along with the related research question. Thus, this section is divided into the three 

research questions presented before, to allow better visualization and presentation of the most 

relevant findings. 

4.1 RQ1: How the research about ‘big data and social innovation' has changed 

over time (in the last decade)? 

In this section, we present the findings related to the research question like- how the publication 

frequency of primary studies has changed in the last decade and in which fields the research had 

been carried out. 

4.1.1 Publication Frequency 

The initial search resulted in 593 papers. After excluding duplicate and non-relevant papers we 

finally got 156 papers. During the initial search, we searched for papers from 2008 and onwards. 

But after analyzing the final 156 paper, it has been seen that the relevant papers are from 2012 or 

later. The frequency of publications increased every year. The study was conducted in August 

2018, so the finding of the year 2018 is until August. The findings prove that the momentum or 

applications of big data are becoming more popular with time.  
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Figure 4.1: Publication frequency from 2012 – 2018 

4.1.2 Research Areas 

In this study, we have also tried to find out the research sectors of the reviewed paper. We 

considered the areas more in general, instead of categorizing very specifically. A statistic of the 

research areas is given below. 

 

Figure 4.2: Research areas (2012-2018) 
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4.1.3 Publication Sources 

This systematic mapping includes research papers published in academic outlets, such as journal 

articles and conference proceedings, as well as reports targeted at business executives and a 

broader audience, such as scientific magazines. We have kept reports (e.g., Hitachi reviews) 

because a lot of evidence is published by companies and a lot of work on Social Innovation and 

big data is done by companies as well. 

We have tried to figure out how many of the relevant scientific papers are published in journals, 

how many as conference papers and from other sources. The statistic is given below. 

 

Figure 4.3: Sources of publication (2012-2018) 

Along with the sources of the relevant papers, we have also searched for the top journals who 

published most papers about our research topic i.e. big data and social innovation. Here we 
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Figure 4.4: Journals with a higher number of publications (2012-2018) 

4.2 RQ2: How much of the research is done based on empirical studies and 

what type of empirical studies? 

In our second research question, we wanted to find out to what extent empirical studies have 

been undertaken; how many of the research papers are based on empirical evidence. 

 

4.2.1 Empirical Evidence 

We primarily classified our reviewed papers as empirical and non-empirical papers. Non-

empirical papers are the conceptual papers. From the study, we see that majority (59%) of the 

paper s are based on empirical evidence. With this finding, we also get the answer to our second 

research question. 
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Figure 4.5: Empirical and non-empirical ratio (2012-2018) 

 

We then classified the empirical papers based on which research methods that have been used to 

address the study. The research methods that have been assessed followed the guidelines from 

(Oates, 2005), and include (1) survey, (2) design and creation, (3) experiment, (4) case study, (5) 

action research, and (6) ethnography. We have also included ‘Discussion' as a research method, 

inspired by Zannier et al. (2006). We have added this last method as we felt that some papers are 

more suitable to categorize as a discussion paper. Discussion papers are also known as ‘Expert 

opinion'. Each of the research methods is explained in greater detail in the following table (Table 

4.1) of this chapter. 

 

Research 

Type 

Method Definition 

Non-empirical Conceptual Conceptual research focuses on the concept/idea or 

theory that explains or describes the phenomenon being 

studied. It is generally used by philosophers and 

thinkers to develop new concepts or to reinterpret 

existing ones. 

 

 

 

Survey Obtain the same kinds of data from a large group of 

people in a standardized, systematic way to find patterns 

through statistics. The patterns can be then generalized 

59%

41% Empirical

Conceptual
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Empirical 

for a larger population than the targeted group.   

Case Study Focusing on one instance of the "thing" being 

investigated to obtain a rich, detailed insight into the 

case and its complex relationships and processes. Case 

studies can be of three basic types: exploratory, 

descriptive and explanatory. 

Design and 

Creation 

The design and creation research strategy focus on the 

development of new IT products also called artifacts. 

Types of artifacts include constructs, methods, models, 

instantiations. Often the research output can be a 

combination of these. 

Experiment An experiment is a strategy that investigates cause and 

effect relationships through hypotheses-based testing 

and proofs. Typically, "before" and "after" the 

observation and measurements. 

Action Research 

 

Planning to do something in real life, doing it, and 

reflecting upon the outcome and learnings. 

Ethnography 

 

Focusing on understanding the ways of seeing a specific 

group of people through field research; then 

acknowledging the impacts and linking them to previous 

literature. 

Discussion 

 

Provided some qualitative, textual, opinion- oriented 

evaluation. Other definition - Expert opinion 

(Kitchenham, 2004). 

 

Table 4.1: Types of research methods (from Oates 2005 and Zannier et al. 2006) 

 

After deciding about the research methods, we counted the numbers for each method. The 

following figure shows which research methods that have been used to address each of the study 
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found from our mapping. Only the papers providing empirical evidence (92 papers) were 

included in the figure, covering a total of 7 research methods. 

 

 

Figure 4.6: Empirical evidence (2012-2018) 

4.2.2 Contribution Type 

Along with the research method, we also studied what kind of contributions the papers have for 

other researchers. Every research paper has some contribution towards the advancement of 

research in the relevant field by providing something new. Regarding contribution of research, 

Oates defines this as:  

“…the outcomes of research, especially your contribution to knowledge about your subjects. 

Your contribution can be an answer to your original research question(s) but can also include 

unexpected findings” (Oates 2006, p. 11) 

To illustrate which types of contributions that have been made within the research area between 

2012-2018, figure 4.4 was made. The figure shows the contribution type of papers. All 156 

primary papers form our mapping study are included in the figure.  
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Figure 4.7: Contribution types (2012-2018) 

We differ between 10 contribution types. The contribution types are inspired by Oates (2006) 

and Mathiassen et al (2012). Inspired from Oates (2006), we define six different knowledge 
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felt that some contribution types from Mathiassen et al (2012) can describe the contribution of 

some papers more precisely; including (1) framework, (2) lessons learned, (3) tool/guidelines 

and (4) concept. Each of the contribution types is described in the following table: 

Type of 

contribution 
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Product A new or improved product Candelieri et al, (2013), "Smart cities 

management by integrating sensors, 

models, and user-generated contents." 

Theory A new theory, a re-

interpretation of an existing 

theory 

Dalton & Stallmann (2018), “Counter-
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Entity-centric Search Engine for the Human 

Trafficking Domain.” 

Model A set of propositions or 

statements expressing 

relationships among 

concepts or constructs  

Bogomolov et al (2015), “Moves on the 

street: Classifying crime hotspots using 

aggregated anonymized data on people 

dynamics.” 

Case study A rich in-depth description 

of a phenomenon in its 

natural context  

Van Dijck, J., Poell, T., 2016. 

“Understanding the promises and premises 

of online health platforms”. 

Critical analysis an exploration of a topic, 

area or field, or a critical 

analysis (expressing the 

writer’s opinion/evaluation 

of a text) 

Boyd, R., Holton, R.J., 2017. "Technology, 

innovation, employment, and power: Do 

robotics and artificial intelligence really 

mean social transformation?" 

Framework A conceptual guide to 

serve as support, typically 

for analysis or discussion 

Schroeder, R., 2016. “Rethinking digital 

media and political change.” 

Lessons learned Describes insights  Öberg et al (2014), “Smart cities: A 

literature review and business network 

approach discussion on the management of 

organizations.” 

Guidelines Explicit, normative advice  Kayser, V., Blind, K., 2017. “Extending the 

knowledge base of foresight: The 

contribution of text mining.” 

Concept The conceptual vocabulary 

of a domain 

Jiang, P. et al (2016), “Social 

manufacturing as a sustainable paradigm 

for mass individualization.” 

Table 4.2: Different contribution types (Oates, 2006 & Mathiassen et al, 2012) 

4.3 RQ3: What are the challenges or barriers for the successful 

implementation of big data for societal challenges? 
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In our third research question, we wanted to find out the barriers or challenges that hampers and 

prevents successful implementation of big data analytics for innovative solutions. While 

answering this research question, first we would like to mention the limitation of our study. In 

our mapping, we have studied the title and abstract of all the research papers. We have not 

studied the full text of the papers as it would be beyond the scope of systematic mapping and 

also would be very time-consuming.   

4.3.1 Challenges of implementing Big data for societal challenges 

Studying the title and abstract of all 156 papers, it has been seen that only 4 papers mention 

about challenges regarding employing big data in their studies. The challenges we find from all 

those papers in together are mentioned below: 

- Data privacy and security concern (Taylor et al, 2014) 

- Challenges involved in analyzing and processing the data sets and linking them 

together (Saxena, S., 2017) 

- Required skill set for the processing data set (Saxena, S., 2017) 

- Challenge of data collection (Ferreri & Sanyal, 2018) 

- Proper interpretation of social media data (Dencik et al, 2017) 

- Reliability and quality of data (Dencik et al, 2017) 

But as we mentioned earlier, only 4 papers mentioned about one or multiple of these challenges. 

If we consider in percentage then we can say only 2.5% papers mention about any challenge or 

barrier. But only 2.5% evidence is not enough to generalize a fact for all and answer a research 

question. So, we feel that there is further research scope on this particular issue.  

4.3.2 Challenges of implementing Big data 

As we did not get enough references and evidence from our mapping about specific challenges 

related to employing big data for societal change, we have done another limited mapping. The 

focus of this mapping was only to find out the overall challenges of employing big data. We have 

studied research paper from multiple fields including but not limited to business, healthcare, e-

commerce, ICT, development etc. After this mapping, we have found more about the challenges 

related to big data when an organization wants to employ it. These challenges can be seen from 
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different perspectives like technical perspective, management perspective, and social 

perspective. All these challenges are mentioned below: 

From a technical perspective  

- Needs huge data storage capacity (Chen & Zhang, 2014; Katal et al, 2013) 

- Data curation (data discovery and retrieval, data quality assurance, value addition, reuse 

and preservation over time) (Chen & Zhang, 2014) 

- Analytical challenges with big unstructured data (Chen & Zhang, 2014; Katal et al, 2013) 

- Scalability problem with big data (Chen & Zhang, 2014; Katal et al, 2013) 

- Current database software lacks in-database analytics (Philip R. 2011) 

- The difficulty of architecting big data analytic system (Philip R. 2011) 

- Data privacy and security concern (Xindong et al, 2014; G Bello-Orgaz et al, 2016; 

Sivarajah et al, 2017; Martin H. 2016) 

- Quality of data (Katal et al, 2013; Wamba et al, 2015) 

From a management perspective   

- Lack of understanding of how to leverage data analytics for business value (LaValle et al, 

2011; Sivarajah et al, 2017) 

- Inadequate staffing and skills within line of business (LaValle et al, 2011; Katal et al., 

2013; Wamba et al, 2015; Martin H. 2016) 

- Accessibility of data (LaValle et al, 2011; Sivarajah et al, 2017) 

- Lack of management bandwidth due to competing priorities (LaValle et al, 2011) 

- Perceived costs outweigh projected benefits (LaValle et al, 2011) 

- Existing culture does not encourage the sharing of information (Xindong Wu et al, 2014; 

Katal et al, 2013) 

After searching for challenges from other fields of study we can see that the challenges we found 

for social innovation and societal transformation are also common in other fields. This finding 

inspires us to research further if all other challenges are also applicable for big data analytics 

when using for social issues; which we will be conducting in the next phase (thesis) of this work. 

https://scholar.google.no/citations?user=5DRQEnQAAAAJ&hl=en&oi=sra
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Chapter 5 

Discussion 

This section will present a discussion of the results and analysis of each of the research 

questions. The analyses are also based on the data presented in the results section. 

 

5.1 Findings from Research Questions 

 

RQ1: How the research about ‘big data and social innovation' has changed over time (in 

the last decade)? 

In our first research question, we wanted to find out how the research status of ‘big data and 

social innovation' has changed in the last decade. For our mapping, we search for papers from 

2008 and later. In the study of Wamba et al. (2014) the authors stated that “With regard to the 

literature review, ‘big data’ relevant journal articles have started appearing frequently in 2011. 

Prior to these years, the number of publications on the topic was very low. Publications on ‘big 

data’ related topics started only in 2008 (with 1 article) and then a steady increase of the number 

of publications in the following years.” Our study also proves that terms like big data and social 

innovation gained the attention from academic and business communities later than 2010. It can 

be also seen that the number of researches and publications are increasing every year since then, 

which proves the importance and increasing attention big data and social innovation is getting 

day by day.   

 

As our study was concerned about societal transformation with changes or innovations, most of 

our relevant papers are related to social science topics. But the applications of big data are not 

only limited to data science field. As Cuquet et al. (2017) said, the implications of big data have 

is well spread in fields of economy, politics, legal and ethics and so on. From this mapping, we 

can see that many fields like social science, political science, management, service management, 

Sustainability science, information systems, urban management, communication, healthcare 

sector adapted big data for their applications. In the results section, we have presented the 

topmost fields, but other than these there are also research fields we have found form the 
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mapping. The other fields include education, ICT, journalism, tourism etc. Here notable that all 

these papers with applications of big data in different fields are directly or indirectly related to 

various social issues. 

RQ2: How much of the research is done based on empirical studies and what type of 

empirical studies? 

In our systematic mapping more than half of the papers (51%) provide empirical evidence. As 

there was no previous mapping on this topic, we cannot say how much empirical work was done 

before. But when 51% of the studies are empirical it proves that the researchers of this field are 

contributing much. With their contributions, the quality of research is also improving. The major 

contribution of the research papers from our mapping was a critical analysis, both empirical and 

non-empirical. When analyzing different topics, the authors also presented their insights, 

research agenda, guidelines for future research, what lessons they learned and their opinions. The 

empirical studies also presented models, frameworks and tools that can be used in future 

research. 

RQ3: What are the challenges or barriers for successful implementation of big data for 

societal challenges? 

From the study of Katal et al. (2013) we see the authors emphasized to think about the challenges 

associated with adapting big data and to bring them into light. In our study, we have already 

mentioned in the previous section that only 4 papers among 156, mentioned about any challenge 

in their abstract for implementing big data in their studies. It might be possible that some papers 

mention about challenges or barriers in the body of the papers. But according to the standard 

process of a systematic mapping, we only read the abstracts of all relevant papers, not the full 

text of them. The abstract gives the reader the main points and ideas of the paper. So, based on 

our finding we would suggest that future researchers should keep this in mind when writing their 

studies and mention the important or major challenges they find during their research in the 

abstract. 

As the authors of Jin et al. (2015) stated, the challenges related to big data can be from lower 

layer like data processing system designs to higher layer like scientific research issues. In our 
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study we have categorized the challenges from two perspectives: technical and management 

perspective.   

Technical Challenges: 

The study of Katal et al. (2013) defined ‘privacy and security’ as the most important issue with 

Big data which is sensitive and includes conceptual, technical as well as legal significance 

because personal information of a person when combined with external large data sets leads to 

the inference of new facts about that person. The authors of Xindong Wu et al. (2014) suggests 

that to protect privacy and to ensure security of data two approaches can be: 1) restrict access of 

data and 2) anonymize data. Other technical challenges include issues like storing and processing 

of huge amount of data. Cloud computing can be a solution of storage problem of big data but 

cloud storage can also lead to data security problems (Chen et al., 2014). Regarding the 

processing of big data, the authors of Chen et al. (2014) says “ information is increasing 

at exponential rate simultaneously, but the improvement of information processing methods is 

relatively slower. In a lot of important Big Data applications, the state-of-the-art techniques and 

technologies cannot ideally solve the real problems, especially for real-time analysis. So partially 

speaking, until now, we do not have the proper tools to exploit the gold ores completely.” Data 

discovery, data collection, quality assurance of data, add value and reuse is also challenging. The 

authors of Chen et al. (2014) suggests that for managing large-scale data sets in a structured 

way, data warehouses and data marts are two popular approaches.    

Management Challenges: 

The study of LaValle et al. (2011) states that the adaption barriers of big data that organizations 

face most are managerial and cultural rather than related to data and technology. They also 

identified from their study that the leading obstacle to widespread big data analytics adaption is 

lack of understanding of how to use analytics to improve business and organizations. In addition 

to having good understanding of potential use of big data, having the required knowledge (e.g., 

skills and HR), as well as buy-in from top management are considered to be important inhibitors 

to unlock the business value from ‘big data’ (Manyika et al., 2011). According to the study of 

Sivarajah et al. (2016) one of the biggest problems regarding big data is the infrastructure's high 

costs as the hardware equipment is very expensive even with the availability of cloud computing 

https://www.sciencedirect.com/topics/computer-science/cloud-storage
https://www.sciencedirect.com/topics/computer-science/security-problem
https://www.sciencedirect.com/topics/mathematics/exponential-rate
https://www.sciencedirect.com/topics/computer-science/processing-method
https://www.sciencedirect.com/topics/engineering/state-of-the-art-technique
https://www.sciencedirect.com/topics/engineering/dataset
https://www.sciencedirect.com/topics/engineering/warehouses
https://www.sciencedirect.com/topics/computer-science/data-mart
https://www.sciencedirect.com/topics/computer-science/popular-approach
https://www.sciencedirect.com/science/article/pii/S0925527314004253#bib76
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technologies. The culture of sharing data is also a challenge for big data adaptation. According to 

Katal et al. (2013), “Expecting sharing of data between companies is awkward because of the 

need to get an edge in business. Sharing data about their clients and operations threatens the 

culture of secrecy and competitiveness”. So, when big data is enhancing the productivity and 

competitiveness of organizations at the same time it is also facing challenge when it comes to 

sharing of data. 

During our study, we have seen from literature review that research studies like Katal et al. 

(2013), Sivarajah et al. (2016), Wamba et al. (2014) focus on addressing the big data challenges 

from a more technical perspective.  And study like LaValle et al. (2011), focuses more on 

solving the management challenges of big data. But we have not found any study here which 

addresses specifically big data challenges when applied for social problems or from the 

perspective of the society. We believe that there is a scope and necessity of future research 

regarding this; if there is any social challenge for adapting big data and if there is, then how can 

we address that. Our next part of this research (thesis) will focus on this research agenda.    

5.2 Use of Keywords 

We have mentioned earlier in section 3.7 that there are research papers which are relevant to our 

study as Wesolowski et al (2015) but could not be included in the mapping as they do not have 

the keywords we searched with. This is a finding of this study and we suggest that when a 

research has social impacts or focuses any social issue then in the keywords section the social 

perspective should also be emphasized and reflected.  

5.3 Theory behind Studies 

In his study about social innovation, Mulgan (2012) said that “There has been relatively little 

attention to theory, or to history, and although there has been much promising research work in 

recent years, there are no clearly defined schools of thought, no continuing theoretical 

arguments, and few major research programmes to test theories against the evidence”. From 

our study we also find that very few research papers from our mapping mention the theories 

behind the work. If the theories behind the research or study are mentioned it can help and guide 

the future researchers also. The mentioned theories are: ‘Wittgensteinian philosophy’ in Brooker 
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et al (2017), ‘Von Foerster's conjecture’ in D. Chavalarias (2016), ‘Counter mapping theory’ in 

Dalton & Stallmann (2018), ‘Bertalanffy Extended Theory of Systems’ in Fiorini, R.A. (2017), 

‘Hannah Arendt's concept of action’ in Luka & Millette, (2018), ‘James Ralph Beniger's theory 

of the Control Revolution’ in Sarikakis et al (2018), ‘Greenfield's (2009) theory of social change 

and human development’ in Zeng & Greenfield (2015) and ‘Yerkes-Dodson law between 

cognition and pressure and prospect theory’ in Zhu et al (2016). Except these few mentioned 

papers, most of the papers do not mention about theories. 

5.4 Limitation of the Study  

A limitation of this study is we have used only abstracts in our study. So, the categorizing and 

data extraction process depends on the quality of the abstracts. ICT-related research publications 

often do not use structured abstract (Kitchenham et al., 2008) which results in poor accuracy 

when classifying papers based solely on abstracts. 

 

During our study, it has been found that there are research papers which involves big data to 

address social problems, but they do not use the keywords we used for primary search on the 

abstract. So, as per the definition of systematic mapping, we could not add them to our mapping, 

even though the papers are relevant to our topic. For example, A. Wesolowski et al (2015); this 

research uses big data analytics to address a social challenge of epidemics. But as it does not 

include keywords like social change or social good or social innovation or societal 

transformation in the abstract, so did not appear in our search. Another issue was restricted 

access of some papers. One editorial of a special issue of journal ‘Technological Forecasting and 

Social Change' appeared in our search, but as the editorial did not provide much information 

about the paper, we had to remove it. After studying the special issue manually, we could see 

that paper of that issue like Tseng & Harmon (2018) were relevant to our research topic. But 

only the editorial of this paper was available online; the full paper do not provide open access.  

 

 

 

 



39 
 

Chapter 6 

Planning of Future Work 

The purpose of this systematic mapping study was to provide an up to date overview of the 

research results within the field of big data and social innovation. By analyzing the literature of 

the mapping, we have identified gaps that will be investigated further as the next part of this 

research. The results of the investigation will be presented to the department of computer science 

(NTNU) as a thesis.  

In this chapter, first we will present the gaps we want to work further in section 6.1, then in 

section 6.2, we will introduce the research questions that will be investigated. And finally, in 

section 6.3 we will present a detailed plan for further research. 

 

6.1 Observation from Mapping Study  

From our systematic mapping, we have identified the research gaps and potential future work. I 

have identified some challenges that we need to overcome in order to transform and change 

society. Thus, the purpose of the master thesis would be to address those challenges and find 

ways to solve the challenges.  

 

6.2 Problem areas and Research Questions 

Big data has enormous potential to inform decision-making to help solve the world’s toughest 

social problems (Desouza & Smith, 2014). But to use big data at its full potential, we need to 

identify issues relating to big data and analytics and then must be resolved. We have already 

mentioned in chapter 4 that very few research papers from our mapping have mentioned about 

challenges they faced when trying to employ big data and analytics to address societal problems. 

We have also mapped research papers from other fields of study to find out challenges of using 

big data. We need to know if similar challenges also exist when social organizations and 

entrepreneurs try to implement big data analytics in their solutions. We need to know what are 

the major challenges that need to be addressed first; what are the priority preferences of the 

stakeholders.  
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The lack of research papers addressing such questions and the lack of using of the immense 

potential of big data for societal transformation have motivated us with the following research 

questions for further research: 

 

RQ1: What are the five most important challenges?   

RQ2: How can we solve the most important challenges fully or partially? 

6.3 Research Plan and Approach 

This research plan follows guidelines for research processes as suggested by (Oates, 2006). The 

process is illustrated in figure 6.1. The specialization project in autumn consisted of (1) 

motivation and experience resulting in primary research questions and (2) the systematic 

mapping study resulting in the conceptual framework and the proposed research questions in 

section 6.2. The rest of the steps will be performed during the thesis phase of the research. This 

section 6.3 presents the research plan for the investigation of further research. The results will be 

presented as the Master thesis. 

 

6.3.1 Research Process 

This research was inspired by the experience and motivation that the applications of big data 

analytics can have a greater impact to solve societal problems, along with technical and business 

problems. A systematic mapping study has been done to refine the research questions and to 

determine the conceptual framework of the research. The findings from the mapping study have 

been used to define the research plan for the master thesis.  

 

The plan for future research process is like this: Survey strategy along with a questionnaire will 

be used to collect data from entrepreneurs and organizations who work with social innovation, 

about the importance and priority of each big data challenges. With today's technological 

advancement it is possible to distribute the questionnaire over the internet. A questionnaire also 

provides a standardized format of data that can be helpful for further analysis. After prioritizing 

the most important challenges, this research will focus on how the challenges can be solved. The 

research will require a large sample of data to analyze patterns and to build a model for solving 

big data implication challenges. Device Analyzer dataset of Android phone use which is publicly 
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available will be used as the sample data to analyze. The selected research strategy and data 

generation method will provide quantitative data for the analysis. 

 

 

Figure 6.1: The overall research process 

 

6.3.2 Participants 

The research will be conducted by Farzana Quayyum under the supervision of Professor Letizia 

Jaccheri and Ilias O. Pappas. Letizia will be helping with her experience in managing such kind 

of specialization projects and master thesis. Ilias will be monitoring the research progress 

regularly and will give necessary guidelines. Both supervisors have the right to the results of this 

research. 

 

This research aims to collect data from the stakeholders, both academic and business. All the 

volunteered respondents of the survey are considered as participants in this research. The 

information from the respondents will be handled carefully according to legal and ethical 

perspective. All the data from the respondents will be kept anonymous and it should not be able 

to track the information back to the respondents. The survey data will not be used outside of this 

research. Information concerning legal and ethical aspects of this research shall be described in 
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the questionnaire also. Everyone with an Android smartphone is also considered to be a part of 

the target participants as the research will collect and analyze publicly available mobile phone 

data. The mobile phone data will be also anonymous and will be handled in accordance with 

legal and ethical regulations. 

6.3.3 Research Paradigm 

With survey as a chosen method, the research seeks to find specific information and structure 

them to answer the research questions. The way of this research thinking is close to the 

positivism paradigm, as it looks for facts and objective realities based on empirical studies. This 

research is independent of the researcher's personal beliefs and based on facts and experiences, 

that is the quantitative data collected.   

6.3.4 Contributions 

This research will provide useful information and insight for academic researchers. This research 

aims to provide an up to date overview of the research within the field of big data and social 

innovation by structuring and analyzing the literature from the last decade (2008-2018).  

This research also will contribute to the organizations and entrepreneurs who are already 

working or willing to work with innovative solutions to solve societal problems. From the 

mapping study, this research will provide an analysis of the real-life challenges in employing big 

data for solving social problems that are encountered by both academic and business 

communities. Finally, this research aims to provide a model that will help to address the existing 

challenges. The model will help the social entrepreneurs and related stakeholders to solve the 

challenges or barriers they face in employing big data for their solutions. 

6.3.5 Final Deliverables and Dissemination 

The results of this research will be presented to the department of computer science (NTNU) as 

two deliverables documents, the project report and the master thesis. The abstract and findings of 

the project report have been presented in the "Data, Organizations and Society Conference 2018" 

which held on November 21 in the UK. Both the deliverable documents are also expected to be 

published in journals. 
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Chapter 7 

Conclusion 

In this study, we have presented the current status of research on the role of big data for societal 

challenges. This mapping has shown how research into big data and social innovation has 

increased over the last decade, attracting a significant attention from across a wide array of 

disciplines. We have identified the major research areas where big data is getting significant 

attention; the associated challenges of adapting big data and also possible future research 

potential to address the challenges of adapting big data. From this study, we have also proved 

that the empirical ground of research in this field is also strong. The research projects of this field 

are not only limited to case studies but also other forms of research like action research, critical 

analysis, designing and creating new products etc. 

 

The key contribution this paper has made is offering the basis for a reflection process among the 

researchers in this field. Based on the findings of this study we have developed our future 

research plan. This study will guide other researchers of this field to develop their agenda and 

roadmap for future research.  
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Appendix 

List of papers from the mapping 

Paper Year Published in Contribution Method 

A. Williams, J., Edgeman, R., 

2014. Enterprise self-assessment 

analytics for sustainability, 

resilience and robustness. The 

TQM Journal 26, 368-381. 

2014 The TQM journal Design and creation Model 

Adolf, M.T., Stehr, N., 2018. 

Information, Knowledge, and the 

Return of Social Physics. 

Administration & Society 50, 

1238-1258. 

2018 
Administration & 

Society 
Conceptual 

Critical 

analysis 

Agarwal, R., Dhar, V., 2014. Big 

data, data science, and analytics: 

The opportunity and challenge for 

IS research. INFORMS. 

2014 

Information 

Systems 

Research 

Conceptual 
Critical 

analysis 

Agrawal, D., Budak, C., El 

Abbadi, A., Georgiou, T., Yan, X., 

2014. Big data in online social 

networks: User interaction analysis 

to model user behavior in social 

networks, Lecture Notes in 

Computer Science (including 

subseries Lecture Notes in 

Artificial Intelligence and Lecture 

Notes in Bioinformatics), pp. 1-16. 

2014 Conference paper Design and creation Framework 

Almirall, E., Wareham, J., Ratti, 

C., Conesa, P., Bria, F., Gaviria, 

A., Edmondson, A., 2016. Smart 

Cities at the Crossroads: New 

Tensions in City Transformation. 

California Management Review 

59, 141-152. 

2016 

California 

Management 

Review 

Discussion/Expert 

opinion 

Critical 

analysis 
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Angeler, D.G., Alvarez-Cobelas, 

M., Sánchez-Carrillo, S., 2018. 

Sonifying social-ecological 

change: A wetland laments 

agricultural transformation. 

Ecology and Society 23. 

2018 
Ecology and 

Society 
Action research Product 

Arafah, Y., Winarso, H., 2017. 

Redefining smart city concept with 

resilience approach, IOP 

Conference Series: Earth and 

Environmental Science, 1 ed. 

2017 

IOP Conference 

Series: Earth and 

Environmental 

Science 

Survey Theory 

Arnold, J.D.M., Lafreniere, D., 

2017. Creating a longitudinal, 

data-driven 3D model of change 

over time in a postindustrial 

landscape using GIS and 

CityEngine. Journal of Cultural 

Heritage Management and 

Sustainable Development. 

2017 

Journal of 

Cultural Heritage 

Management and 

Sustainable 

Development 
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Arora, P., 2016. The Bottom of the 

Data Pyramid: Big Data and the 

Global South. International Journal 

of Communication 10, 1681-1699. 
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International 

Journal of 

Communication 
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analysis 

Austin, M.J., 2017. Mack Center 

on Nonprofit and Public Sector 

Management in Human Service 

Organizations. Research on Social 

Work Practice 28, 386-391. 
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Research on 

Social Work 

Practice 

Case study In-depth study 

Bakir, V., Feilzer, M., McStay, A., 

2017. Introduction to Special 

Theme Veillance and 

transparency: A critical 

examination of mutual watching in 

the post-Snowden, Big Data era. 

Big Data & Society 4, 

2053951717698996. 

2017 
Big Data & 

Society 
Conceptual 

Critical 

analysis 
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Barassi, V., 2016. Contested 

visions: Digital discourses as 

empty signifiers from the 

‘network’ to ‘big data’. 

Communication and the Public 1, 

423-435. 
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Communication 

and the Public 
Conceptual 

Lessons 

learned 

Bassett, C., 2015. Plenty as a 

response to austerity? Big Data 
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communities. European Journal of 

Cultural Studies 18, 548-563. 
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European Journal 

of Cultural 

Studies 
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Benyounes, M., Vanessa, F.-M., 

Enrique, F.-M., 2013. 

Characterizing social response to 

urban earthquakes using cell-

phone network data: the 2012 

oaxaca earthquake, Proceedings of 

the 2013 ACM conference on 

Pervasive and ubiquitous 

computing adjunct publication 

%@ 978-1-4503-2215-7. ACM, 

Zurich, Switzerland, pp. 1199-

1208. 
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on Pervasive and 

ubiquitous 

computing 
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Berg, M., 2017. Making sense with 

sensors: Self-tracking and the 

temporalities of wellbeing. 

DIGITAL HEALTH 3, 

2055207617699767. 
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Biahmou, A., Emmer, C., Pfouga, 

A., Stjepandić, J., 2016. Digital 

master as an enabler for industry 

4.0, Advances in Transdisciplinary 

Engineering, pp. 672-681. 
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Conference - 

Advances in 

Transdisciplinary 

Engineering 
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Blauer, B., 2017. Building the 

Data City of the Future. The 

ANNALS of the American 

Academy of Political and Social 

Science 675, 151-165. 
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The ANNALS of 

the American 

Academy of 

Political and 

Social Science 

Discussion/Expert 

opinion 

Critical 

analysis 
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Bogomolov, A., Lepri, B., Staiano, 

J., Letouzé, E., Oliver, N., Pianesi, 

F., Pentland, A., 2015. Moves on 

the street: Classifying crime 

hotspots using aggregated 

anonymized data on people 

dynamics. Big Data 3, 148-158. 

2015 
Journal - Big 

Data 
Design and creation Model 

Boyd, R., Holton, R.J., 2017. 

Technology, innovation, 

employment and power: Does 

robotics and artificial intelligence 

really mean social transformation? 

Journal of Sociology 54, 331-345. 
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Journal of 

Sociology 
Discussion 

Critical 

analysis 

Brooker, P., Dutton, W., 

Greiffenhagen, C., 2017. What 

would Wittgenstein say about 

social media? Qualitative Research 

17, 610-626. 

2017 

Journal - 

Qualitative 

Research 

Conceptual 
Critical 

analysis 

Burns, R., 2015. Rethinking big 

data in digital humanitarianism: 

practices, epistemologies, and 

social relations. Geojournal 80, 

477-490. 

2015 Geojournal Conceptual 
Critical 

analysis 

Calder, B.J., Malthouse, E.C., 

Maslowska, E., 2016. Brand 

marketing, big data and social 

innovation as future research 

directions for engagement. Journal 

of Marketing Management 32, 

579-585. 

2016 

Journal of 

Marketing 

Management 

Discussion/Expert 

opinion  

(Commentary) 

Critical 

analysis 

Candelieri, A., Archetti, F., 

Giordani, I., Arosio, G., Sormani, 

R., 2013. Smart cities management 

by integrating sensors, models and 

user generated contents. WIT 

Transactions on Ecology and the 

Environment 179 VOLUME 1, 

719-730. 

2013 

Journal - WIT 

Transactions on 

Ecology and the 

Environment 

Design and creation Product 
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Castelnovo, W., Misuraca, G., 

Savoldelli, A., 2015. Smart Cities 

Governance: The Need for a 

Holistic Approach to Assessing 

Urban Participatory Policy 

Making. Social Science Computer 

Review 34, 724-739. 

2015 

Social Science 

Computer 

Review 

Design and creation Framework 

Castillo de Mesa, J., Palma García, 

M.d.l.O., Gómez Jacinto, L., 2018. 

Analysis of social innovation on 

social networking services. 

European Journal of Social Work, 

1-14. 

2018 
European Journal 

of Social Work 
Case study In-depth study 

Cesario, E., Catlett, C., Talia, D., 

2016. Forecasting Crimes Using 

Autoregressive Models, 

Proceedings - 2016 IEEE 14th 

International Conference on 

Dependable, Autonomic and 

Secure Computing, DASC 2016, 

2016 IEEE 14th International 

Conference on Pervasive 

Intelligence and Computing, 

PICom 2016, 2016 IEEE 2nd 

International Conference on Big 

Data Intelligence and Computing, 

DataCom 2016 and 2016 IEEE 

Cyber Science and Technology 

Congress, CyberSciTech 2016, 

DASC-PICom-DataCom-

CyberSciTech 2016, pp. 795-802. 

2016 

IEEE 14th 

International 

Conference 

Design and creation Model 

Chandler, D., 2015. A World 

without Causation: Big Data and 

the Coming of Age of 

Posthumanism. Millennium 43, 

833-851. 

2015 
Journal - 

Millennium 
Conceptual 

Critical 

analysis 

Chandler, D., 2016. How the 

World Learned to Stop Worrying 

and Love Failure: Big Data, 

Resilience and Emergent 

Causality. Millennium 44, 391-

2016 
Journal - 

Millennium 
Conceptual 

Critical 

analysis 
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410. 

Chang, N., 2015. Marrying IoT 

and big data: Are you ready? 

Hitachi Review 64, 255-258. 

2015 Hitachi Review case study In-depth study 

Chatfield, A.T., Reddick, C.G., 

2015. Smart City Implementation 

Through Shared Vision of Social 

Innovation for Environmental 

Sustainability: A Case Study of 

Kitakyushu, Japan. Social Science 

Computer Review 34, 757-773. 

2015 

Journal - Social 

Science 

Computer 

Review 

(Theory-building) 

Case study 
Framework 

Chavalarias, D., 2016. The 

unlikely encounter between von 

Foerster and Snowden: When 

second-order cybernetics sheds 

light on societal impacts of Big 

Data. Big Data & Society 3, 

2053951715621086. 

2016 
Journal - Big 

Data & Society 
Conceptual 

Critical 

analysis 

Cohen, M., 2017. Fake news and 

manipulated data, the new GDPR, 

and the future of information. 

Business Information Review 34, 

81-85. 

2017 

Business 

Information 

Review 

Discussion/Expert 

opinion 

Critical 

analysis 

Couldry, N., Rodriguez, C., Bolin, 

G., Cohen, J., Volkmer, I., Goggin, 

G., Kraidy, M., Iwabuchi, K., Qiu, 

J.L., Wasserman, H., Zhao, Y., 

Rincón, O., Magallanes-Blanco, 

C., Thomas, P.N., Koltsova, O., 

Rakhmani, I., Lee, K.-S., 2018. 

Media, communication and the 

struggle for social progress. Global 

Media and Communication 14, 

173-191. 

2018 

Global Media 

and 

Communication 

Conceptual 
Critical 

analysis 
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Cowan, D., Alencar, P., McGarry, 

F., 2014. Perspectives on open 

data: Issues and opportunties, 

Software Science, Technology and 

Engineering (SWSTE), 2014 IEEE 

International Conference on. IEEE, 

pp. 24-33. 

2014 

 IEEE 

International 

Conference  

Conceptual Guidelines 

Criado, J.I., Sandoval-Almazan, 

R., Gil-Garcia, J.R., 2013. 

Government innovation through 

social media. Elsevier. 

2013 

Government 

Information 

Quarterly 

Conceptual 
Lessons 

learned 

Culhane, D., Fantuzzo, J., Hill, M., 

Burnett, T.C., 2017. Maximizing 

the Use of Integrated Data 

Systems: Understanding the 

Challenges and Advancing 

Solutions. The ANNALS of the 

American Academy of Political 

and Social Science 675, 221-239. 

2017 

The ANNALS of 

the American 

Academy of 

Political and 

Social Science 

Action research 
Lessons 

learned 

Dalton, C.M., Stallmann, T., 2018. 

Counter-mapping data science. 

Canadian Geographer-Geographe 

Canadien 62, 93-101. 

2018 

Canadian 

Geographer-

Geographe 

Canadien 

Conceptual Theory 

Davies, W., 2015. The return of 

social government: From ‘socialist 

calculation’ to ‘social analytics’. 

European Journal of Social Theory 

18, 431-450. 

2015 
European Journal 

of Social Theory 
Conceptual 

Critical 

analysis 

Dayal, U., Akatsu, M., Gupta, C., 

Vennelakanti, R., Lenardi, M., 

2014. Expanding global big data 

solutions with innovative 

analytics. Hitachi Review 63, 333-

339. 

2014 Hitachi Review Case study In-depth study 

de Falco, S., Angelidou, M., 

Addie, J.-P.D., 2018. From the 

“smart city” to the “smart 

metropolis”? Building resilience in 

the urban periphery. European 

Urban and Regional Studies, 

2018 

European Urban 

and Regional 

Studies 

Action research 
Critical 

analysis 
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0969776418783813. 

Dencik, L., Hintz, A., Cable, J., 

2016. Towards data justice? The 

ambiguity of anti-surveillance 

resistance in political activism. Big 

Data & Society 3, 

2053951716679678. 

2016 
Big Data & 

Society 
case study In-depth study 

Dencik, L., Hintz, A., Carey, Z., 

2017. Prediction, pre-emption and 

limits to dissent: Social media and 

big data uses for policing protests 

in the United Kingdom. New 

Media & Society 20, 1433-1450. 

2017 
New Media & 

Society 
Action research 

Critical 

analysis 

Deng, H., Bai, W., Chao, L., An, 

X., 2014. Knowledge management 

in supporting collaborative 

innovation community capacity 

building. Journal of Knowledge 

Management 18, 574-590. 

2014 

Journal of 

Knowledge 

Management 

Survey -- you have the 

other literature reviews 

as surveys 

Lessons 

learned 

Desouza, K.C., Smith, K.L., 2014. 

Big data for social innovation. 

Stanf Soc Innov Rev 2014, 39-43. 

2014 

Magazine 

(Stanford Social 

Innovation 

Review) 

Conceptual 
Critical 

analysis 

Duke, S.A., 2017. Classical 

sociology meets technology: 

Doing independent large-scope 

research. Current Sociology, 

0011392117702428. 

2017 
Current 

Sociology 
Conceptual 

Lessons 

learned 

Edvardsson, B., Frow, P., 

Jaakkola, E., Keiningham, T.L., 

Koskela-Huotari, K., Mele, C., 

Tombs, A., 2018. Examining how 

context change foster service 

innovation. Journal of Service 

Management. 

2018 

Journal of 

Service 

Management 

Conceptual Framework 



56 
 

Ferreri, M., Sanyal, R., 2018. 

Platform economies and urban 

planning: Airbnb and regulated 

deregulation in London. Urban 

Studies, 0042098017751982. 

2018 Urban Studies Case study In-depth study 

Field, J.M., Victorino, L., Buell, 

R.W., Dixon, M.J., Meyer 

Goldstein, S., Menor, L.J., 

Pullman, M.E., Roth, A.V., Secchi, 

E., Zhang, J.J., 2018. Service 

operations: what’s next? Journal of 

Service Management 29, 55-97. 

2018 

Journal of 

Service 

Management 

Conceptual Guidelines 

Fink, A., 2018. Bigger data, less 

wisdom: the need for more 

inclusive collective intelligence in 

social service provision. AI and 

Society 33, 61-70. 

2018 AI and Society Action research 
Critical 

analysis 

Fiorini, R.A., 2017. Would the big 

government approach increasingly 

fail to lead to good decision?: A 

solution proposal. Kybernetes 46, 

1735-1752. 

2017 Kybernetes Design and creation Model 

Frey, W.R., Patton, D.U., Gaskell, 

M.B., McGregor, K.A., 2018. 

Artificial Intelligence and 

Inclusion: Formerly Gang-

Involved Youth as Domain 

Experts for Analyzing 

Unstructured Twitter Data. Social 

Science Computer Review, 

0894439318788314. 

2018 

Social Science 

Computer 

Review 

Ethnography 
Lessons 

learned 

Gill, C., Rendon, H., Rodriguez, J., 

2017. Problem framing in the age 

of data analytics, Proceedings of 

the 19th International Conference 

on Engineering and Product 

Design Education: Building 

Community: Design Education for 

a Sustainable Future, E and PDE 

2017, pp. 543-548. 

2017 

19th International 

Conference, E 

and PDE 2017 

case study In-depth study 
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Gillespie, M., Osseiran, S., 

Cheesman, M., 2018. Syrian 

Refugees and the Digital Passage 

to Europe: Smartphone 

Infrastructures and Affordances. 

Social Media + Society 4, 

2056305118764440. 

2018 
Social Media + 

Society 
Case study In-depth study 

Givoni, M., 2016. Between micro 

mappers and missing maps: Digital 

humanitarianism and the politics 

of material participation in disaster 

response. Environment and 

Planning D: Society and Space 34, 

1025-1043. 

2016 

Environment and 

Planning D: 

Society and 

Space 

case study In-depth study 

Gombocz, E.A., 2013. Changing 

the model in Pharma and 

Healthcare - Can we afford to wait 

any longer?, Lecture Notes in 

Computer Science (including 

subseries Lecture Notes in 

Artificial Intelligence and Lecture 

Notes in Bioinformatics), pp. 1-22. 

2013 

International 

Conference on 

Data Integration 

in the Life 

Sciences 

Conceptual 
Critical 

analysis 

González‐Bailón, S., 2013. Social 

science in the era of big data. 

Policy & Internet 5, 147-160. 

2013 Policy & Internet Conceptual 
Critical 

analysis 

Gulson, K.N., Webb, P.T., 2017. 

Mapping an emergent field of 

‘computational education policy’: 

Policy rationalities, prediction and 

data in the age of Artificial 

Intelligence. Research in 

Education 98, 14-26. 

2017 
Research in 

Education 
Conceptual 

Critical 

analysis 

Guo, C., Saxton, G.D., 2017. 

Speaking and Being Heard: How 

Nonprofit Advocacy Organizations 

Gain Attention on Social Media. 

Nonprofit and Voluntary Sector 

Quarterly 47, 5-26. 

2017 

Nonprofit and 

Voluntary Sector 

Quarterly 

Design and creation Model 
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H. Dutton, W., 2014. Putting 

things to work: social and policy 

challenges for the Internet of 

things. info 16, 1-21. 

2014 info 
Discussion 

 (Critical Assessment) 

Critical 

analysis 

Halavais, A., 2015. Bigger 

sociological imaginations: framing 

big social data theory and 

methods. Information, 

Communication & Society 18, 

583-594. 

2015 

Information, 

Communication 

& Society 

Conceptual 
Critical 

analysis 

Halford, S., Savage, M., 2017. 

Speaking Sociologically with Big 

Data: Symphonic Social Science 

and the Future for Big Data 

Research. Sociology 51, 1132-

1148. 

2017 Sociology Conceptual 
Critical 

analysis 

Hara, H., Ishigaki, K., 2012. 

Overview of Research toward 

Realization of Intelligent Society. 

Fujitsu Scientific & Technical 

Journal 48, 105-109. 

2012 

Fujitsu Scientific 

& Technical 

Journal 

Case study In-depth study 

Hayashi, H., Asahara, A., Sugaya, 

N., Ogawa, Y., Tomita, H., 2015. 

Spatio-temporal similarity search 

method for disaster estimation, 

2015 IEEE International 

Conference on Big Data (Big 

Data), pp. 2462-2469. 

2015 

IEEE 

International 

Conference on 

Big Data (Big 

Data) 

Design and creation Model 

Hilbert, M., 2016. Big data for 

development: A review of 

promises and challenges. 

Development Policy Review 34, 

135-174. 

2016 
Development 

Policy Review 

Survey -- you have the 

other literature reviews 

as surveys 

Lessons 

learned 

Hitomi, S., Muro, K., 2013. Social 

innovation through utilization of 

big data. Hitachi Review 62, 384-

388. 

2013 Hitachi Review Case study In-depth study 
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Holtzhausen, D., 2016. 

Datafication: threat or opportunity 

for communication in the public 

sphere? Journal of Communication 

Management 20, 21-36. 

2016 

Journal of 

Communication 

Management 

Conceptual/Theoretical Theory 

Housley, W., Procter, R., Edwards, 

A., Burnap, P., Williams, M., 

Sloan, L., Rana, O., Morgan, J., 

Voss, A., Greenhill, A., 2014. Big 

and broad social data and the 

sociological imagination: A 

collaborative response. Big Data & 

Society 1, 2053951714545135. 

2014 
Big Data & 

Society 
Conceptual 

Critical 

analysis 

Housley, W., Webb, H., Williams, 

M., Procter, R., Edwards, A., 

Jirotka, M., Burnap, P., Stahl, 

B.C., Rana, O., Williams, M., 

2018. Interaction and 

Transformation on Social Media: 

The Case of Twitter Campaigns. 

Social Media + Society 4, 

2056305117750721. 

2018 
Social Media + 

Society 
Design and creation Theory 

Jacobson, J., Mascaro, C., 2016. 

Movember: Twitter Conversations 

of a Hairy Social Movement. 

Social Media + Society 2, 

2056305116637103. 

2016 
Social Media + 

Society 
Case study In-depth study 

Janssen, M., van den Hoven, J., 

2015. Big and Open Linked Data 

(BOLD) in government: A 

challenge to transparency and 

privacy? Elsevier. 

2015 

Government 

Information 

Quarterly 

Conceptual 
Critical 

analysis 

Jayachandran, J., 2018. Media 

Literacy and Education in India 

During Times of Communication 

Abundance. Journal of Creative 

Communications 13, 73-84. 

2018 

Journal of 

Creative 

Communications 

Discussion  

(Commentary) 

Critical 

analysis 
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Jeffrey, J., Peter, D., David, S.-R., 

Kemal, A.D., 2017. Big Data, 

Digitization, and Social Change: 

Big Data (Ubiquity symposium), 

Ubiquity %@ 1530-2180, pp. 1-8. 

2017 
Magazine 

(Ubiquity) 
Conceptual 

Critical 

analysis 

Jiang, P., Leng, J., Ding, K., Gu, 

P., Koren, Y., 2016. Social 

manufacturing as a sustainable 

paradigm for mass 

individualization. Proceedings of 

the Institution of Mechanical 

Engineers, Part B: Journal of 

Engineering Manufacture 230, 

1961-1968. 

2016 

 Journal of 

Engineering 

Manufacture 

Conceptual Concept 

Kaika, M., 2017. ‘Don’t call me 

resilient again!’: the New Urban 

Agenda as immunology … or … 

what happens when communities 

refuse to be vaccinated with ‘smart 

cities’ and indicators. Environment 

and Urbanization 29, 89-102. 

2017 
Environment and 

Urbanization 
Conceptual 

Critical 

analysis 

Kayser, V., Blind, K., 2017. 

Extending the knowledge base of 

foresight: The contribution of text 

mining. Technological Forecasting 

and Social Change 116, 208-215. 

2017 

Technological 

Forecasting and 

Social Change 

Conceptual Guidelines 

Kejriwal, M., Szekely, P., 2018. 

Knowledge Graphs for Social 

Good: An Entity-centric Search 

Engine for the Human Trafficking 

Domain. IEEE Transactions on 

Big Data, 1-1. 

2018 

IEEE 

Transactions on 

Big Data 

Design and creation Tool/Technique 

Khosla, R., Nguyen, K., Chu, M., 

2015. Service personalisation of 

assistive robot for autism care, 

IECON 2015 - 41st Annual 

Conference of the IEEE Industrial 

Electronics Society, pp. 002088-

002093. 

2015 

IECON 2015 - 

41st Annual 

Conference of 

the IEEE 

Industrial 

Electronics 

Society 

Action research 
Lessons 

learned 
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Krivý, M., 2016. Towards a 

critique of cybernetic urbanism: 

The smart city and the society of 

control. Planning Theory 17, 8-30. 

2016 Planning Theory Conceptual 
Critical 

analysis 

Leitch, S., Warren, M., 2016. The 

Syrian Electronic Army – a 

hacktivist group. Journal of 

Information, Communication and 

Ethics in Society 14, 200-212. 

2016 

Journal of 

Information, 

Communication 

and Ethics in 

Society 

Ethnography 
Lessons 

learned 

Leurs, K., Smets, K., 2018. Five 

Questions for Digital Migration 

Studies: Learning From Digital 

Connectivity and Forced Migration 

In(to) Europe. Social Media + 

Society 4, 2056305118764425. 

2018 
Social Media + 

Society 
Conceptual 

Critical 

analysis 

Lin, Z., Yang, L., Zhang, Z.a., 

2018. To include, or not to include, 

that is the question: Disability 

digital inclusion and exclusion in 

China. New Media & Society, 

1461444818774866. 

2018 
New Media & 

Society 
Ethnography 

Lessons 

learned 

Liu, C.-H., Wang, J.S., Lin, C.-W., 

2017. The concepts of big data 

applied in personal knowledge 

management. Journal of 

Knowledge Management 21, 213-

230. 

2017 

Journal of 

Knowledge 

Management 

Conceptual Concept 

Loader, B.D., Dutton, W.H., 2012. 

A decade in internet time: The 

dynamics of the Internet and 

society. Information 

Communication and Society 15, 

609-615. 

2012 

Information 

Communication 

and Society 

Discussion  

(Critical assessment) 

Critical 

analysis 

Loebbecke, C., Picot, A., 2015. 

Reflections on societal and 

business model transformation 

arising from digitization and big 

data analytics: A research agenda. 

Journal of Strategic Information 

2015 

Journal of 

Strategic 

Information 

Systems 

Discussion  

(Viewpoint paper) 
Concept 
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Systems 24, 149-157. 

Luka, M.E., Millette, M., 2018. 

(Re)framing Big Data: Activating 

Situated Knowledges and a 

Feminist Ethics of Care in Social 

Media Research. Social Media + 

Society 4, 2056305118768297. 

2018 
Social Media + 

Society 
Conceptual 

Critical 

analysis 

Lupton, D., 2017. Digital health 

now and in the future: Findings 

from a participatory design 

stakeholder workshop. DIGITAL 

HEALTH 3, 2055207617740018. 

2017 Digital Health Conceptual 
Lessons 

learned 

Madsen, A.K., 2015. Between 

technical features and analytic 

capabilities: Charting a relational 

affordance space for digital social 

analytics. Big Data & Society 2, 

2053951714568727. 

2015 
Big Data & 

Society 

Survey (analysis of 8 

projects) 

Lessons 

learned 

Malthouse, E.C., Haenlein, M., 

Skiera, B., Wege, E., Zhang, M., 

2013. Managing customer 

relationships in the social media 

era: Introducing the social CRM 

house. Journal of Interactive 

Marketing 27, 270-280. 

2013 

Journal of 

Interactive 

Marketing 

Conceptual 
Critical 

analysis 

Mannheimer, S., Pienta, A., 

Kirilova, D., Elman, C., Wutich, 

A., 2018. Qualitative Data 

Sharing: Data Repositories and 

Academic Libraries as Key 

Partners in Addressing Challenges. 

American Behavioral Scientist, 

0002764218784991. 

2018 

American 

Behavioral 

Scientist 

Conceptual 
Critical 

analysis 



63 
 

March, H., Ribera-Fumaz, R., 

2014. Smart contradictions: The 

politics of making Barcelona a 

Self-sufficient city. European 

Urban and Regional Studies 23, 

816-830. 

2014 

European Urban 

and Regional 

Studies 

Conceptual 
Critical 

analysis 

Marti, P., Megens, C., Hummels, 

C., 2016. Data-Enabled Design for 

Social Change: Two Case Studies. 

Future Internet 8. 

2016 Future Internet Design and creation Model 

Meng, A., DiSalvo, C., 2018. 

Grassroots resource mobilization 

through counter-data action. Big 

Data & Society 5, 

2053951718796862. 

2018 
Big Data & 

Society 
Action research 

Lessons 

learned 

Milan, S., 2015. When Algorithms 

Shape Collective Action: Social 

Media and the Dynamics of Cloud 

Protesting. Social Media + Society 

1, 2056305115622481. 

2015 
Social Media + 

Society 
Conceptual 

Critical 

analysis 

Mor Barak, M.E., 2018. The 

Practice and Science of Social 

Good: Emerging Paths to Positive 

Social Impact. Research on Social 

Work Practice, 

1049731517745600. 

2018 

Research on 

Social Work 

Practice 

Survey Model 

Moumni, B., Frias-Martinez, V., 

Frias-Martinez, E., 2013. 

Characterizing social response to 

urban earthquakes using cell-

phone network data: The 2012 

oaxaca earthquake, UbiComp 2013 

Adjunct - Adjunct Publication of 

the 2013 ACM Conference on 

Ubiquitous Computing, pp. 1199-

1207. 

2013 

UbiComp 2013 

Adjunct - 

Adjunct 

Publication of the 

2013 ACM 

Conference on 

Ubiquitous 

Computing 

Case study In-depth study 



64 
 

Nambisan, S., 2017. Digital 

Entrepreneurship: Toward a 

Digital Technology Perspective of 

Entrepreneurship. 

Entrepreneurship Theory and 

Practice 41, 1029-1055. 

2017 

Entrepreneurship 

Theory and 

Practice 

Conceptual 
Critical 

analysis 

Nathan, E., 2014. Big data for 

social good, Proceedings of the 

20th ACM SIGKDD international 

conference on Knowledge 

discovery and data mining %@ 

978-1-4503-2956-9. ACM, New 

York, New York, USA, pp. 1522-

1522. 

2014 

Proceedings of 

the 20th ACM 

SIGKDD 

international 

conference on 

Knowledge 

discovery and 

data mining 

Conceptual 
Lessons 

learned 

Nunan, D., Di Domenico, M., 

2013. Market Research and the 

Ethics of Big Data. International 

Journal of Market Research 55, 

505-520. 

2013 

International 

Journal of Market 

Research 

Conceptual 
Critical 

analysis 

Öberg, C., Graham, G., Hennelly, 

P., 2014. Smart cities: A literature 

review and business network 

approach discussion on the 

management of organisations. IMP 

Journal 11, 468-484. 

2014 IMP Journal Survey 
Lessons 

learned 

Obeysekare, E., Marucci, A., 

Mehta, K., 2016. Developing a 

lean data management system for 

an emerging social enterprise, 

2016 IEEE Global Humanitarian 

Technology Conference (GHTC), 

pp. 54-62. 

2016 

2016 IEEE 

Global 

Humanitarian 

Technology 

Conference 

(GHTC) 

Case study In-depth study 

Obschonka, M., 2017. The quest 

for the entrepreneurial culture: 

psychological Big Data in 

entrepreneurship research. Current 

Opinion in Behavioral Sciences 

18, 69-74. 

2017 

Current Opinion 

in Behavioral 

Sciences 

Conceptual 
Lessons 

learned 
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Oztemel, E., Gursev, S., 2018. 

Literature review of Industry 4.0 

and related technologies. Journal 

of Intelligent Manufacturing. 

2018 

Journal of 

Intelligent 

Manufacturing 

Survey Theory 

Patrício, L., Gustafsson, A., Fisk, 

R., 2017. Upframing Service 

Design and Innovation for 

Research Impact. Journal of 

Service Research 21, 3-16. 

2017 
Journal of 

Service Research 
Design and creation Concept 

Pedersen, J.S., Wilkinson, A., 

2018. The digital society and 

provision of welfare services. 

International Journal of Sociology 

and Social Policy 38, 194-209. 

2018 

International 

Journal of 

Sociology and 

Social Policy 

Survey 
Critical 

analysis 

Pink, S., Lanzeni, D., Horst, H., 

2018. Data anxieties: Finding trust 

in everyday digital mess. Big Data 

& Society 5, 2053951718756685. 

2018 
Big Data & 

Society 
Conceptual 

Critical 

analysis 

Pink, S., Sumartojo, S., Lupton, 

D., Heyes La Bond, C., 2017. 

Mundane data: The routines, 

contingencies and 

accomplishments of digital living. 

Big Data & Society 4, 

2053951717700924. 

2017 
Big Data & 

Society 
ethnography Concept 

Prasad, S., Shankar, R., Gupta, R., 

Roy, S., 2014. A TISM modeling 

of critical success factors of 

blockchain based cloud services. 

Journal of Advances in 

Management Research 15, 434-

456. 

2014 

Journal of 

Advances in 

Management 

Research 

Survey Theory 

Priante, A., Ehrenhard, M.L., van 

den Broek, T., Need, A., 2017. 

Identity and collective action via 

computer-mediated 

communication: A review and 

agenda for future research. New 

Media & Society 20, 2647-2669. 

2017 
New Media & 

Society 
Survey 

Lessons 

learned 
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Purdam, K., 2014. Citizen social 

science and citizen data? 

Methodological and ethical 

challenges for social research. 

Current Sociology 62, 374-392. 

2014 
Current 

Sociology 
Action research 

Lessons 

learned 

Ranganathan, S., Nicolis, S.C., 

Spaiser, V., Sumpter, D.J.T., 2015. 

Understanding Democracy and 

Development Traps Using a Data-

Driven Approach. Big Data 3, 22-

33. 

2015 Big Data Design and creation Model 

Ribes, D., 2018. STS, Meet Data 

Science, Once Again. Science, 

Technology, & Human Values, 

0162243918798899. 

2018 

Science, 

Technology, & 

Human Values 

Conceptual 
Critical 

analysis 

Rodríguez, C., Ferron, B., Shamas, 

K., 2014. Four challenges in the 

field of alternative, radical and 

citizens’ media research. Media, 

Culture & Society 36, 150-166. 

2014 
Media, Culture & 

Society 
Survey 

Critical 

analysis 

Rossi, U., Di Bella, A., 2017. 

Start-up urbanism: New York, Rio 

de Janeiro and the global 

urbanization of technology-based 

economies. Environment and 

Planning A: Economy and Space 

49, 999-1018. 

2017 

Environment and 

Planning A: 

Economy and 

Space 

Conceptual 
Critical 

analysis 

Ruppert, E., Law, J., Savage, M., 

2013. Reassembling Social 

Science Methods: The Challenge 

of Digital Devices. Theory, 

Culture & Society 30, 22-46. 

2013 
Theory, Culture 

& Society 
Conceptual Model 
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Salvatore, S., Mannarini, T., Avdi, 

E., Battaglia, F., Cremaschi, M., 

Fini, V., Forges Davanzati, G., 

Kadianaki, I., Krasteva, A., 

Kullasepp, K., Matsopoulos, A., 

Mølholm, M., Redd, R., Rochira, 

A., Russo, F., Santarpia, A., 

Sammut, G., Valmorbida, A., 

Veltri, G.A., 2018. Globalization, 

demand of sense and enemization 

of the other: A psychocultural 

analysis of European societies’ 

sociopolitical crisis. Culture & 

Psychology, 1354067X18779056. 

2018 
Culture & 

Psychology 
Conceptual 

Critical 

analysis 

Sarikakis, K., Korbiel, I., 

Piassaroli Mantovaneli, W., 2018. 

Social control and the 

institutionalization of human rights 

as an ethical framework for media 

and ICT corporations. Journal of 

Information, Communication and 

Ethics in Society. 

2018 

Journal of 

Information, 

Communication 

and Ethics in 

Society 

Conceptual Theory 

Saxena, S., 2017. Open Linked 

Statistical Data (OLSD): prospects 

and issues. The Bottom Line 30, 

195-200. 

2017 The Bottom Line Discussion (viewpoint) 
Critical 

analysis 

Saxena, S., 2017. Prospects of 

open government data (OGD) in 

facilitating the economic 

diversification of GCC region. 

Information and Learning Science 

118, 214-234. 

2017 
Information and 

Learning Science 
Survey 

Lessons 

learned 

Schebesch, K.B., 2017. Some 

facilitators and inhibitors of 

knowledge-based socio-

technological transformations, 

Proceedings of the European 

Conference on Knowledge 

Management, ECKM, pp. 872-

880. 

2017 

Proceedings of 

the European 

Conference on 

Knowledge 

Management, 

ECKM 

Conceptual 
Critical 

analysis 
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Schrock, A.R., 2016. Civic 

hacking as data activism and 

advocacy: A history from publicity 

to open government data. New 

Media & Society 18, 581-599. 

2016 
New Media & 

Society 
survey Concept 

Schroeder, R., 2016. Rethinking 

digital media and political change. 

Convergence 24, 168-183. 

2016 Convergence Design and creation Framework 

Selinger, E., Hartzog, W., 2015. 

Facebook’s emotional contagion 

study and the ethical problem of 

co-opted identity in mediated 

environments where users lack 

control. Research Ethics 12, 35-43. 

2015 Research Ethics Conceptual 
Critical 

analysis 

Semcow, K., Morrison, J.K., 2018. 

Lean Startup for social impact: 

Refining the National Science 

Foundation’s Innovation Corps 

model to spur social science 

innovation. Social Enterprise 

Journal 14, 248-267. 

2018 
Social Enterprise 

Journal 
Case study In-depth study 

Shimizu, T., Shomura Dr, Y., 

Masukawa, H., Takeda, Y., 2014. 

Traffic management solutions for 

social innovation business. Hitachi 

Review 63, 51-56. 

2014 Hitachi Review Case study In-depth study 

Shin, D.-H., Jin Park, Y., 2016. 

Understanding the Internet of 

Things ecosystem: multi-level 

analysis of users, society, and 

ecology. Digital Policy, Regulation 

and Governance 19, 77-100. 

2016 

Digital Policy, 

Regulation and 

Governance 

case study 
Critical 

analysis 

Siapera, E., Boudourides, M., 

Lenis, S., Suiter, J., 2018. 

Refugees and Network Publics on 

Twitter: Networked Framing, 

Affect, and Capture. Social Media 

+ Society 4, 2056305118764437. 

2018 
Social Media + 

Society 
Survey 

Lessons 

learned 
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Smigiel, C., 2018. Urban political 

strategies in times of crisis: A 

multiscalar perspective on smart 

cities in Italy. European Urban and 

Regional Studies, 

0969776418792049. 

2018 

European Urban 

and Regional 

Studies 

Conceptual Framework 

Snow, C.C., Håkonsson, D.D., 

Obel, B., 2016. A Smart City Is a 

Collaborative Community: 

Lessons from Smart Aarhus. 

California Management Review 

59, 92-108. 

2016 

California 

Management 

Review 

Action research Framework 

Solman, P., Henderson, L., 2018. 

Flood disasters in the United 

Kingdom and India: A critical 

discourse analysis of media 

reporting. Journalism, 

1464884918762363. 

2018 Journalism Survey 
Lessons 

learned 

Solovyev, V.D., Bochkarev, V.V., 

Kaveeva, A.D., 2015. Variations 

of social psychology of Russian 

society in last 100 years, 

Proceedings - 2015 IEEE 

International Conference on Smart 

City, SmartCity 2015, Held Jointly 

with 8th IEEE International 

Conference on Social Computing 

and Networking, SocialCom 2015, 

5th IEEE International Conference 

on Sustainable Computing and 

Communications, SustainCom 

2015, 2015 International 

Conference on Big Data 

Intelligence and Computing, 

DataCom 2015, 5th International 

Symposium on Cloud and Service 

Computing, SC2 2015, pp. 519-

523. 

2015 

Proceedings - 

2015 IEEE 

International 

Conference on 

Smart City 

Case study 
Critical 

analysis 
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Stephens, S.H., 2018. A narrative 

approach to interactive information 

visualization in the digital 

humanities classroom. Arts and 

Humanities in Higher Education, 

1474022218759632. 

2018 

Arts and 

Humanities in 

Higher Education 

Action research 
Lessons 

learned 

Stilgoe, J., 2017. Machine 

learning, social learning and the 

governance of self-driving cars. 

Social Studies of Science 48, 25-

56. 

2017 
Social Studies of 

Science 
Conceptual 

Critical 

analysis 

Sung, B., Park, S.D., 2018. Who 

Drives the Transition to a 
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