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Abstract. Big data has recently become the focus of academic and corporate in-
vestigation due to its high potential in generating business and social value. We 
have done a systematic mapping of the literature related to big data and its appli-
cations leading to social change through the lens of social innovation. The search 
strategy initially resulted in 593 papers, and after applying inclusion exclusion 
criteria a total of 156 papers were mapped; 59% of which were identified as em-
pirical studies. This mapping investigated the publication frequency of the stud-
ies, research approach and contributions, research areas and article distribution 
per journal. We also address some challenges found from the mapping associated 
with the research topic. This mapping study will offer the basis for a reflection 
process among the researchers in this field and will allow us to develop a research 
agenda and roadmap of big data and its applications leading to social change. 

Keywords: Big Data, Data Analytics, Social Innovation, Social Good, Social 
Change, Societal Transformation, Systematic Mapping Study. 

1 Introduction 

The evolution of Information and Communication Technology drives the digitalization 
process in many aspects of peoples' daily lives, which generates huge amount of data 
every moment from a growing number of sources. In the last decade, the use of big data 
and their 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 [1]. Sev-
eral definitions of big data exist, and they typically refer to the ‘three Vs’’ that charac-
terize big data: volume, velocity, and variety, which have been extended including more 
characteristics of big data as explained a recent literature review [2]. Furthermore, sev-
eral definitions of big data analytics exist [2], and they roughly refer to the combination 
of the data itself, the analytics applied to the data, and the presentation of results to 
generate value [3]. Thus, here we are interested in big data and their analytics.  

The potential of big data and analytics to generate social value seems clear [1], how-
ever the main focus of big data analytics research has been on business value [4]. 
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Combining big data analytics with social innovation can be the solution to address this 
gap [5,6]. 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 [7]. 
Social innovation can generate social good and lead to social change. 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 refers to addressing the root causes of societal 
problems and changing them. 

The terms social innovation, social good, social change, and societal transformation 
are related to each other. During this study our focus was on the applications of big data 
that have social impact and address social problems or challenges; so, to keep a broad 
and wide scope in this mapping review study we use all these terms. 

Systematic literature reviews on big data applications have been conducted and in-
vestigate, among other things, big data dynamic capabilities [2], the operation and stra-
tegic value of big data for business [8], the impact of big data on business growth [9], 
the social economic value of big data [10]. Furthermore, there is an increasing number 
of studies that address both the business and social impact of big data as well as ways 
on how big data analytics can solve societal challenges, with evident examples the fol-
lowing recent special issues [1,11]. However, to best of our knowledge there is no sys-
tematic mapping or literature review that focuses solely on how big data and their ana-
lytics can lead to societal transformation and social good. 

A systematic mapping can help us to understand what conditions can enable suc-
cessful solutions, combined with strategies, tactics, and theories of change that lead to 
lasting impact [5,12,13]. Furthermore, this mapping will allow capturing the needed 
capabilities, resources, and conditions that the big data actors need to develop or acquire 
in order to manage big data applications, increase social value and solve societal chal-
lenges and create a sustainable society. To contribute to the creation of sustainable so-
cieties, we have done this systematic mapping of the literature related to big data and 
their applications leading to social innovation and thus societal transformation.  

The objective of this study is to offer a map of the research that has being done, thus 
offering the basis to develop a research agenda and roadmap of big data and analytics 
and their applications leading to societal transformation and change. We have followed 
the standardized process for systematic mapping studies [14]. Based on the primary 
search with search strings, a total of 593 unduplicated papers was retrieved. After ap-
plying 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.  

The relative 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 came up with the following research questions: 
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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? 

The paper proceeds as follows: Section 2 introduces the background of this study, 
Then, section 3 explains the detailed procedure of the research method, section 4 pre-
sents the results and findings of the mapping study, section 5 discusses the findings in 
relation to the research questions, section 6 concludes the paper presenting the impli-
cations of this study. 

2 Background 

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 un-
precedented growth of information and our ability to collect, process, protect, and ex-
ploit it has been described with the catchall term of Big Data [15]. Literature identifies 
‘big data’ as the ‘next big thing in innovation’ [16], the next frontier for innovation, 
competition, and productivity” [17]. The rationale behind such statements is that the 
‘big data’ is capable of changing competition by “transforming processes, altering cor-
porate ecosystems, and facilitating innovation” [18]. It can be acknowledged as a key 
source of value creation. Beyond improving data-driven decision making, it also is cru-
cial to identify the social value of big data [4], 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 [19]. The term social innovation has not any fixed boundaries, as it cuts across 
many different sectors like public sector, the social benefit sector, technology sector, 
and many others. The social innovation process has been described by scholars in mul-
tiple contexts as it needs to be multidisciplinary and cross social boundaries, for its 
impact to reach more people [20,21,22]. Social innovations are ideas that address vari-
ous social challenges and needs.  
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2.3 Big Data and Social Innovation 

Big data contains a wealth of societal information and can thus be viewed as a network 
mapped to society; analyzing big data and further summarizing and finding clues and 
laws it implicitly contains can help us better perceive the present [23]. Data are an im-
portant element of social innovation. To initiate any innovative steps or to address any 
social challenge, data are needed. A deliberate and systematic approach towards social 
innovation through big data is needed as it will offer social value [5]. 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 [13].  

Following the importance of big data and social innovation, further work is needed 
to better define and understand how well society can benefit from big data to increase 
social value and lead to social good [4,6]. 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 chal-
lenges in using big data analytics that the stakeholder might face in their way to employ 
big data for their social innovative solutions. Big data can empower policymakers and 
entrepreneurs to provide solutions for social problems [6]. Identifying possible chal-
lenges and having a clear picture of the big data research in the social sector can also 
help stakeholders to prepare beforehand, to take advantage of the big data that are avail-
able, filter them and proceed to decisions that will help them innovate for social good 
and change.  

3 Research Methodology 

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 trans-
formation, following the standardized process for systematic mapping studies [14] as 
illustrated in Fig. 1; along with guidelines from [24]. 

 

 

Fig. 1. The Systematic Mapping Study Process [14] 

3.1 Data Sources and Search Strategy 

In our primary search, we collected papers from all kind of sources including journals, 
conference papers, books, reports etc. This review was conducted in August 2018 and 
publications were searched from 2008 and onwards. We selected this timeframe as it is 
the time when these terms like big data and analytics, social innovation got the 



5 

momentum. The systematic search strategy consisted of searches in seven online bibli-
ographic databases which 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, we searched in the following databases – Scopus, ISI 
Web of Science, ACM Library, IEEE Xplore, SAGE, Emerald and Taylor & Francis. 
Then initial searches in the databases were conducted based on identified keywords 
(Table 1) related to this topic. The used search strings were: 

Table 1. The keyword combination for initial search 

“Big Data” 
OR 

“Data Analytics” 

 
AND 

“Social Innovation” 
“Societal Transformation” 
“Social Good” 
“Social Change” 

3.2 Study Selection 

The study selection process is illustrated in Fig. 2, along with the number of papers at 
each stage. Searching the databases using the search string returned 593 papers, result-
ing in 465 unduplicated papers. These were imported into EndNote X8. 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 big data and data analytics, and their 
applications to foster social innovation, and lead to social impact, change and transfor-
mation. We used “big data” and “data analytics” separate to broader our search as sev-
eral studies employ big data analytics techniques but do not use the term big data. 

The mapping included research papers published in journals, conference proceed-
ings, reports targeted at business executives and a broader audience, and scientific mag-
azines. In progress research and dissertations were excluded from this mapping, as well 
as studies that were not written in English. Given that our focus was on the social inno-
vation and societal transformation that big data entails, we included quantitative, qual-
itative, and case studies. Since the topic of interest is of an interdisciplinary nature, a 
diversity of epistemological approaches was opted for. 

 

 

Fig. 2. The study selection process 
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3.3 Manual Search 

Following the systematic search, a manual search was also conducted. Google Scholar 
was used to searching for papers manually. At this stage total 10 papers from Google 
scholar was added to our EndNote library and the final number of papers became 156. 

3.4 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 the - publication frequency, publica-
tion source, research area, research type, empirical evidence and contribution type. 

4 Results and Findings 

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

Publication Frequency. The analysis shows that relevant papers are published from 
2012 or later, with their frequency increasing yearly. The study was conducted in Au-
gust 2018, so the year 2018 is not complete. The findings (Fig. 3) verify that the mo-
mentum or applications of big data are becoming increasingly popular.  

 
Research Areas. Next, we examined the research sectors of the published articles, to 
give an overview of the general categories. The findings are shown in Fig. 4. 

 

Fig. 4. Research areas  
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Publication Sources. As mentioned in section 3, our mapping includes research papers 
published in academic outlets; but we have considered reports also (e.g., Hitachi re-
views) 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 in Fig. 5. 

 

 
Fig. 6. Journals with a high number of relevant publications 

Along with the sources of the relevant papers, we 
have also searched for the journals who published maximum number of papers about 
our research topic i.e. big data and social innovation. Here in Fig. 6, we mention a few 
journals with maximum number of published papers from our review. 

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

Empirical Evidence. We primarily classified 
our reviewed papers as empirical and non-em-
pirical papers. Non-empirical papers are con-
ceptual papers. From the study, we see that 
majority (59%) of the paper s are based on em-
pirical evidence. With this finding (Fig. 7), we 
also get the answer to our second research 
question. 
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We then classified the empirical papers based on the type of study. The research 
types that have been assessed followed the guidelines from [25] include: (1) survey, (2) 
design and creation, (3) experiment, (4) case study, (5) action research, and (6) ethnog-
raphy. We have also included ‘Discussion' as a research type, inspired by [26]. 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'.  

After deciding about the research types, we counted the numbers for each type. The 
following figure shows which research types of the studies found from our mapping. 
Only the papers providing empirical evidence (92 papers) were included in Fig. 8, cov-
ering a total of 7 research methods. 

 

 
Fig. 8. Empirical evidence (research type) 

Contribution Type. Every research paper has some contribution to the advancement 
of research in the relevant field by providing something new. To illustrate which types 
of contributions that have been made within the research area between, Fig. 9 was made. 
The figure shows the contribution type of papers. All 156 primary papers selected  
finally, in our mapping study are considered in this figure. 
  

 

Fig. 9. Contribution types 
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(5) in-depth study and (6) critical analysis. We also adapt some more knowledge out-
comes or contribution types since some contribution types from [27] can describe the 
contribution of some papers more precisely; including (1) framework, (2) lessons 
learned, (3) tool/guidelines and (4) concept. 

RQ3: What are the challenges or barriers to the successful implementation of big 
data for societal challenges?  
Studying the title and abstract of all 156 papers, it has been found that only 3 papers 
explicitly mentioned challenges regarding employing big data in their studies. The chal-
lenges we find from this study are mentioned below: 

─ Open data and privacy concern [28] 
─ Challenge around obtaining data [29]  
─ The prominence of marketing-driven software [30]  
─ The interpretation of unpredictability [30] 

We expected challenges and barriers due to their importance to be mentioned in the 
abstract. Thus, there is little evidence to answer this research question through a sys-
tematic mapping study raising the need for more research in this area including more 
empirical studies. 

5 Discussion 

RQ1: How the research about ‘big data and social innovation' has changed over time 
(in the last decade)? 
From this mapping we have presented an overview of the research status on big data 
and social innovation that has been done in the last decade. As we could not find any 
prior systematic study on this topic, we cannot compare the results. But this mapping 
will now help other researchers to understand to social potential of big data research 
and applications. Our study proves that terms like big data and social innovation gained 
the attention of academic and business communities later than in 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 innova-
tion is getting day by day. Another study on big data [8] also stated that, “With regard 
to the literature review, ‘big data’ relevant journal articles have started appearing fre-
quently 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 in the number of publications in the following years”.  

From this mapping, we can see that many fields including social science, political 
science, information systems, urban management, communication, healthcare sector 
adapted big data for their applications. In the results section, we have presented the 
fields with major number of research studies, but there are also research fields we have 
found form the mapping where big data is being used; like- education, journalism, tour-
ism, etc. Here notable that all these papers with applications of big data in different 
fields are directly or indirectly related to various social issues; which proves that big 
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data applications have a big potential to be used for the good of the society not only for 
business or technology.  

 
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 (59%) provide empirical evi-
dence. As there was no previous mapping on this topic, we cannot say how much em-
pirical work was done before. But when 59% 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 to the successful implementation of big data 
for societal challenges? 
In article [28], the authors reflected on various case related to big data challenges, in-
cluding the challenge of maintaining data privacy and ethics when using all forms of 
big data for positive social change. The authors recommended exploring new formats 
for educating people about privacy/data protection risks to overcome data privacy chal-
lenges and to use templates to evaluate open data sources. In [29] authors investigate 
how the challenges around obtaining data to enforce new regulations are addressed by 
local councils to balance corporate interests with the public good. The authors stated 
that triangulating different sources of information is not always straightforward as the 
publicly available data might be partially obscured. In their case study, the authors rec-
ommend about platform economy to overcome the challenges regarding data collection. 
In [30], the authors examine the dominance of marketing-driven commercial tools for 
predictive analytics of data and their effectiveness to analyze data for completely dif-
ferent purposes such as law enforcement. Another challenge that [30] mentions is, the 
notions of predictability and probability remain contentious in the use of social media 
big data. The authors reflected upon the challenges and points to a crucial research 
agenda in an increasingly datafied environment. 

5.1 Use of Keywords 

We found some research papers relevant to our study, but they have not been included 
in the mapping as they do not use the keywords we searched with. For example, [31] 
use mobile call data to predict the geographic spread and timing of epidemics, and in-
deed they address a social challenge and has a significant societal impact. However, 
they do not use keywords regarding data analytics and societal impact, maybe because 
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their focus is mainly on modeling and technical aspects. Instead their keywords include 
human mobility, mobile phones, epidemiology, dengue etc. Considering the importance 
of social implications of big data research as well as the interest of publication venues 
in contributing to societies [1], we suggest that future papers should take into account 
and report such implications in their abstract and keywords. We should note that indeed 
many papers discuss social implications, however they do not mention them in their 
abstracts, raising the need for a systematic literature review in the area. Thus, a more 
detailed analysis of the research articles can lead, among other things, to new combina-
tions of keywords that will be able to better capture the current status regarding the 
impact of big data and analytics on societal challenges. 

5.2 Limitation of the Study  

Systematic mapping study approach is not without limitations [32]. For the validity of 
this review, threats of retrieval of papers need to be considered. Even though a system-
atic approach was used during this mapping, the selection of papers dealing with “big 
data” that we have included was based on our subjective judgment. Another limitation 
is, we have used only titles and abstracts to extract data. So, the categorizing and data 
extraction process depends on the quality of the abstracts. ICT-related research publi-
cations often do not use structured abstract [33] which results in poor accuracy when 
classifying papers based solely on abstracts. Following the standard procedure of sys-
tematic mapping, we did not include research articles in our study that do not use the 
keywords we searched with; even though some papers might be relevant to our topic.  

6 Implication for Research and Practice 

This systematic mapping study extends the big data research in several ways. Our work 
contributes to the social perspective that emphasizes the importance of adoption and 
applications of big data. This study can guide other researchers of this field to develop 
their agenda and roadmap for future research. The findings of this research show the 
type of contributions big data research is making in the industry; based on that future 
researchers can think what type of contributions we are lacking and make their research 
agenda on that. In this research, we have also identified the challenges of big data adop-
tion in the social sector. Future researchers can explore more about these challenges 
and can investigate if there are other challenges. There is possible future research po-
tential to address and propose solutions for these challenges; so that employing big data 
can be easier and more efficient for the stakeholders. 

7 Conclusion 

This paper presents findings of a systematic mapping study that researchers, social in-
novators, social entrepreneurs and all other stakeholders can use to unlock the power 
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of big data for the benefit of the society. We have presented the current status that shows 
how research into big data and social innovation has increased over the last decade, 
attracting significant attention from across a wide array of disciplines. We have identi-
fied the major research areas where big data is getting significant attention; so future 
researchers can explore more about the impact of big data in those areas. This study 
also proves that the empirical ground of research in this field is strong; research is not 
only limited to case studies, but also other forms of research is being done like action 
research, critical analysis, designing and creating new products, etc. The key contribu-
tion this paper has made is offering the basis for a reflection process among the re-
searchers in this field.  
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