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ABSTRACT 

The purpose of this paper is to contribute to the literature on the impact of Big Data Analytics Capabilities (BDAC) on the 
Organizational Innovation Performance (OIP) with the role of Management Accountant as a moderator. By carrying out a literature 
review, this paper provides information for researchers and scholars to explore the emerging trends and implications of the above-
mentioned relationship. A literature review highlights the emerging issues from the research conducted on Organizational Innovative 
Performance, Big Data and the role of Management Accountant in this relationship by focusing on: role of OIP, the importance of 
Big Data from the technological to the managerial paradigm as well as the role a Management Accountant can play in the era of Big 
Data. It is expected that identifying these contributions will help establish future research directions. A conceptual framework at 
multiple levels shows how Big Data impacts the organizational innovative performance through the role of management accountant 
as a moderator. This involves the focus to shift from almost standardized approaches to developing big data analytics capabilities 
without contextual focus to approaches which are much more heterogeneous in terms of being more related to each organization 
and hence are more focused towards the context in which they are considered. 
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1. Introduction 
 

Innovation has become the core pillar of achievement for every organization in the current 
business world [1,2]. The speed of innovation can be increased, possibly, by rapidly changing 
technology, a high rate of product development and shorter product life cycles, which in turn, would 
bring about changes in the nature and type of economic development [1]. Innovation is considered 
an integral part of organizational strategies, meant to achieve sustainable competitive advantage 
within the market [2].  
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The contemporary time period is considered as the age of big data as newer data is being 
produced at an unprecedented rate, from all organizations, industrial sectors as well as public 
organizations and bodies [3]. The exponential growth in the volume of data has resulted in big data 
being considered as the key source of competitive advantage, business performance and innovation  
[1, 3-6]. At present, over 3.2 billion people, of the world’s population are connected onto the internet 
with 46% of them being connected through the usage of smart phones [7]. Furthermore, this massive 
shift of IP traffic (web traffic, flow of data across the internet) from fixed networks to wireless based 
networks is likely to lead to a number of challenges for organizations. It is forecasted that global 
mobile data traffic from 2017-2022 (in exabytes per month) is from 11.51-77.49 [7]. By 2050 these 
figure are likely to be 95% of world population [8]. One estimate is that the amount of global digital 
healthcare data will explode from 500 petabytes in 2012 to 25,000 petabytes in 2020 [9].  

Organizations are required to analyze, in a meaningful manner, structured as well as unstructured 
data in order to obtain deeper insights into customer related behavior, their service usage as well as 
interests on a real-time basis [3,10] to enhance business performance, competitive advantage and 
innovation. Due to  the rapid increase of data volume, variety, velocity and veracity, considerable 
developments have taken place and have also been documented, relating to such technologies and 
techniques which involve the analysis, visualization as well as storage, of data [3]. Many organizations 
of different sizes are searching for ways with the aim of improving their performance, innovation and 
business value, by extensive usage of big data analytics (BDA) tools [3,11,12]. The pharmaceutical 
industry is essentially defined by innovation [13]. Research on the forefront of science, the creation 
of new knowledge bases, and the invention of new medicines, and the improvement of existing drugs 
constitute the fuel that propels the firms in this industry. According to Petrova [13] continuous 
innovation is one of the pharmaceutical industry’s most defining characteristics.  

The global pharmaceuticals market size is expected to gain market growth in the forecast period 
of 2020 to 2025, with a Compound Annual Growth Rate (CAGR) of 3.1% and will expect to reach USD 
1114470 million by 2025, from USD 987790 million in 2019  [14]. According to IQVIA [15], a United 
States based firm which focuses on health market research, Pakistan’s pharmaceutical industry as 
well as market, are amongst the top 3 fastest growing ones in the world. Pakistan’s domestic 
pharmaceutical firms’ sales have achieved a CAGR of 13.1% over the last 4 years, hence 
outperforming the multinational companies (MNCs), which had achieved global growth rate of 9.34% 
compounded annually. Pakistan's pharmaceutical sector is growing at a faster rate than the other 
emerging markets like India, Brazil, Russia, Vietnam and Bangladesh [15]. The local companies in 
pharmaceutical sector in Pakistan have achieved quarterly revenues of Rs. 320 billion in the quarter 
ending March 31, 2020, as compared to Rs. 195.75 billion of the MNCs, as of March 31, 2016 [15]. 
Pakistan exported $217.04 million worth of pharma products during 2019, according to the United 
Nations COMTRADE [16] database on international trade.  

Despite the facts mentioned above regarding positive trends in Pakistan Pharmaceutical industry, 
there are some harsh realities. Due to the high depreciation of Pakistani rupee, the overall growth of 
the industry in terms of the US dollar, remained negative, in the first quarter of the year 2020. As per 
a report [15], in the previous four years national companies CAGR was 2.41 % as compared to MNCs 
which had a 1.01 %.  

Rate of contraction reduced the period from July to March in financial year 2020 in this sector as 
per Pakistan Economic Survey of 2019-220, 5.38% reduction found in that time period as compared 
to 8.66 % reduction in previous years [17]. Also, the pharmaceutical sector had the highest recorded 
sales in March, as well as receiving $1.3 million in the form of foreign direct investment (FDI) in April 
2020 [17]. As per Pakistan Economic Survey Survey [17] there is an analysis by experts that, due to 
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the increasing current rate of growth, market size of pharmaceutical sector would be double in the 
coming 10 years. 

In the coming months, there would be a severe impact of the COVID 19 pandemic, and the 
International Monetary Fund (IMF) has conducted a downward revision of its projections related to 
the world GDP projections and is currently expecting a 4.9 percent contraction in 2020. High rupee 
depreciation and impact of the pandemic is giving tough time to Pakistani economy and the next year 
will likely be quite difficult for the Pakistani economy [18]. GDP of Pakistan is also precarious as the 
expected growth rate for the next fiscal year is likely to be between 1 and 2 percent, which is 
considerably less than the normal growth rate of between 3 and 5 percent which has been seen in 
the past [18]. Pharmaceutical sector as it is one of the more innovative sector and a very crucial one 
for the economic performance of the country [19]. According to Javed [18] few industries, which 
include the pharmaceutical industry of the country, could play a very important role in helping the 
national economy. Javed [18] suggested, that the pharmaceutical industry should increase their 
production capacity, because international collaboration will bring critical projects for important 
medicines in the country and should focus on setting up joint ventures related to investments in the 
production facilities in order to improve the GDP. Innovation in pharmaceutical sector is under 
pressure yet [13]. To gain business value and competitive advantage it is required that innovation 
should be sustained in pharmaceutical industry [19]. Unfortunately, Pakistan ranking in the bottom 
line of worst 16 countries out of a total of 121 countries[20]. Pharmaceutical companies are operating 
in a very technological sector where some of the most important areas for the improvement of firm 
performance are the management capabilities, critical information analytics and innovation  [19].   

Number of studies emphasizing that, organizations have access to an avalanche of data 
management and data analysis tools, which we collectively designate as “big data” and “analytics” 
technologies, respectively [21-24]. The combination of these tools and the amount of data available 
has led to golden opportunities for hospitals, public health departments, and corporations to develop 
and deploy a wide variety of business intelligence and analytic applications to support multiple 
organizational objectives [21]. Through the use of business intelligence and analytical tools, this 
newly acquired capacity for analyzing detailed data enables healthcare providers and other data 
owners to pursue a myriad of clinical, operational, and financial innovations.  

The prevalence of big data and the usage of the same can result in enhancement in innovative 
performances, which then leads to further improvement in economic development [1,25]. In other 
words, innovation, which can be termed as the implementation of creative ideas within the 
organization, in a very efficient and effective manner, can and does lead to businesses achieving and 
sustaining competitive advantages [1,2,26]. 

Empirical research relating to the business value of the BDA is currently in a very early stage. This 
is quite strange considering the increasing number of companies which are investing heavily in big 
data[27,28]. A number of reports, to date, on the topic of business value of big data have been from 
popular press, consultancy firms, and individual case studies which are lacking in theoretical insight 
[29]. Consequently, there is a little understanding of how organizations need to focus on their 
initiatives related to big data, and also there is little empirical support to claim that such investments 
actually do create any business value worth measuring [24]. 

A number of studies focusing on importance of BDA Capabilities with the reference of 
management to create applicable or practicable ideas for delivering sustained value, enabling 
innovation performance measurement, and achieving competitive advantage [22,24,30]. Due to 
increased usage of innovative technologies, BDA has become the fourth paradigm of science which 
has given solutions to the management relating to the analyses of complex data and datasets[31, 
32]. 
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According to PWC’s report From Vision to Decision Pharma 2020 PWC [33], there are three 
fundamental challenges faced by the pharmaceutical industry.  Firstly, increasing customer 
expectations. The economic and commercial environment is getting more difficult. New cost 
constraints are being imposed by the healthcare payers on the providers, with the value of the 
medicines being scrutinized much more carefully by these payers. They require newer therapies 
which are economically and clinically much better than the present alternatives, as well as, factual, 
real-world outcomes related data, to support any claims about the superiority of a medicine. 
Secondly, low scientific productivity. Pharma’s output has become flatlined for the last decade. 
However, the processes being used to discover and develop newer products have remained very 
much the same.   

Organizations need to focus on the relationship between BDA Capabilities and the effect on 
innovation, based on the assumption that management is able to make the best choices from the 
different options when faced with insight obtained from data generation.  Additionally, it would be 
quite possible that decisions may not be based on any big data related intelligence, because there 
could be a number of other factors which affect the management’s decision of adopting or otherwise, 
any data-generated insight [3]. This area of research carries a lot of potential, as the generation of 
big data perception very close to attain value in business  and also how management who has 
specialized business knowledge can use this data is critically important for organizations to improve 
the decision making for competitive performance and business value to enhance innovation 
performance [29].  According to Lawson [34], many existing functions and roles of professionals are 
being changed in terms of their requirements as well as their scope. The usage of different 
technologies in the field of IT related to big data has resulted in radical changes being made to 
businesses as a whole [34]. The accounting and finance profession is no exception to it [34]. According 
to Lawson [34] within this profession the scope and need of the management accountant is also going 
through radical changes.  

However, it is not just the big data that is important. It is the ability to convert that data into 
meaningful information and then be able to use that Information to deliver what is needed in order 
to create and enhance business value [34]. This is leading to newer opportunities for management 
accountants to learn new things and new skills and hence develop newer expertise [34-36]. Even 
before the existence of big data, the crucial role of the management accountants had always been 
that of value creation which is primarily related to the formulation of strategy as well as the analysis, 
planning and execution of those strategies’ performance [35,37,38].  With better decision making, 
and much better and detailed data analytics coming into play, the management accountant will be 
increasingly able to enhance organization wide value creation [39].  

Hence the role of the management accountant in the new age is one of a bridge between the 
data scientists , analysts and the business executives [34]. On their own, the data scientists have the 
ability to do their technical work but they lack the understanding of the relevant domain as well as 
knowing which questions to ask in which scenario(s) [40].  At the same time, the business executives 
on their own will not be able to fully understand the true potential of the data analytics. The 
management accountant acts as a bridge between these two while adding value for enhancing 
innovation performance with the help of new skill sets [36]. 

The utilization of big data has created a revolution in different industries like 
telecommunications, healthcare, advertisement, and finance [41]. As global healthcare spending 
is expected to grow at an increasing rate, a large number of opportunities are likely to exist for this 
sector [15]. Despite all the uncertainties, there is a need to navigate these. This can be done by taking 
into account the historic and current drivers of change when developing strategies for 2020 and 
beyond [15].  
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There is need to investigate effect of BDA Capabilities on innovation in contextual and market-
specific conditions [3]. By analyzing information obtained from social media, demographics, 
electronic medical records, and other sources of data, it is possible identify newer, niche, and 
underserved markets [28]. Analysis of the effectiveness of the sales efforts as well as using the 
feedback obtained by the sales force during their visits to the clients and using it effectively can go a 
long way in helping the pharmaceutical companies gain a competitive edge, business gains and 
innovation performance [28]. 

It is vital to understand how BDA Capabilities are developed within high innovative industry, as 
well as understand the mechanisms through which the BDA Capabilities produce value, and how such 
value can be obtained [42].  This area needs to be addressed in the pharmaceutical industries as well 
[28,41]. It is of considerable practical value, especially innovation, taking into account the costs of 
using initiatives related to big data. Therefore, BDA Capabilities in relation with innovative 
performance is an important area in pharmaceutical industry in Pakistan. Furthermore, whether 
management accountants will play potential role in BDA Capabilities is worth to be investigated. 
 
2. Problem Statement 
 

Current situation of the outlook for Pakistan GDP is  hazardous with growth  rate is expected to 
be only 1-2 % for the next fiscal year as compare to past which was 3-5% [18]. Increasing trend of 
depreciation of rupee, new contraction 4.9 % in 2020 by IMF and impact of pandemic, pushing 
downward GDP of Pakistan [17]. An ability of an economy to increase in productivity with the help of 
factors of production is referred as economic growth [43].  In current situation where economy of 
Pakistan is in difficult phases Javed [18] said, pharmaceutical sector will play an important role to 
boast the economy with  foreign investment in international joint venture. With the help of 
innovation performance pharmaceutical sector and  increase in production capacity and attract the 
international collaboration [18].  

The pharmaceutical sector has been successful for decades. The pharmaceutical sector is now 
facing few challenges and due to that, companies are forced to rethink their strategies. Due to the 
increasing accessibility to healthcare services, there are doors opened for the pharmaceutical 
industry players to a broader their target market. Such emerging markets are becoming crucial for 
pharmaceutical companies. One of the biggest challenges in the pharmaceutical industry now is to 
shift from a sales and marketing-based model to an access driven commercial model. The commercial 
atmosphere in the pharmaceutical industry is only getting harder and ruthless. Also, in recent times, 
healthcare analytics is facing a data evolution. As the pharmaceutical industry becomes increasingly 
complex and globalized the sector must become more cost efficient [28]. The biggest challenges 
faced by the industry is the complete freezing of prices of pharmaceutical products in Pakistan, 
demand forecasting, price fluctuation assessment and risk assessment [44]. The price mechanism set 
by the government since 2001 has not allowed the pharma industry to increase prices of even those 
drugs whose costs have gone up by more than a 100 percent, whereas the price of inputs such as 
fuel, electricity, labour wages and raw materials have increased drastically making the survival of the 
industry very difficult. There were 36 MNCs working in Pakistan in the early 2000s in the sector, that 
number is now down to about 22 [44] . That is an eye-opening number of exits. In recent times the 
situation has become worse as most of the raw material is imported and any increase in dollar rates 
adversely affects the profitability of the local manufacturers [18].  

Pharmaceutical companies are operating in a very technological sector where some of the 
most important areas for the improvement of firm performance, competitive advantage and 
business gains are the management capabilities and innovation [19].  Unfortunately, Pakistan is 
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currently facing low Annual Global Innovation Index as per  GII [20] as compare to other, which 
identifies regional leaders India, South Africa, Chile, Israel and Singapore, with China, Viet Nam and 
Rwanda. It is crucial for Pakistan, that manufacturing industries specially pharmaceutical industry 
needs to sustain and improve innovation performance to enhance competitive advantage and 
business gains for economic development [17].  The pharmaceutical industry contributes 
approximately 1% to the GDP of Pakistan annually [45]. To increase GDP and attract foreign 
investment, Pakistan pharmaceutical sector needs to improve innovation globally [46].  

Innovation performance has recently been under examination because it is associated to 
competitive advantage, business gains and economic performance of the country [1, 2, 26].  It is 
increasingly important for pharmaceutical companies to understand the requirement for core BDA 
Capabilities which create different values for them, particularly as they tend to increase their 
investments in this area to gain innovation and competitive advantage [28, 41, 45, 47]. Many 
researches which show that use of BDA Capabilities can generate considerable value when applied 
to problems in particular domains like supply chain management, marketing, health care and 
manufacturing industries [28, 45, 48-50].  

BDA develops on the previous work by suggesting that actionable insight can be obtained by 
analyzing large volume of data from different industries perspective, thereby helping the businesses 
to transform themselves and hence achieve innovation performance as competitive advantage [3, 
22, 28, 41, 51, 52]. For more generalizability in industries contextualization there is a need to search 
on innovation with respect to BDA Capabilities in pharmaceutical sector which is highly innovative 
industry and contributing in economic development [33, 41, 53]. 

There is limited research is available, related to BDA Capabilities which would indicate the 
importance of different resources within different contexts and how the combinations of context and 
resources can lead to enhanced innovative performance in the pharmaceutical industry [28].  

A variety of jobs in the management accountant’s domain of working are changing [36]. A 
recently conducted IMA Pulse survey carried out by ACCA (Association of Chartered Certified 
Accountants) and IMA (Institute of Management Accountants) has indicated that 42% of the 
Management accountants fear job loss while another research conducted by Forrester Research Inc. 
forecasted that 72% of the jobs in management, finance and business may be lost by 2020[34]. The 
strategic involvement of management accountants in the decision-making process for attaining 
competitive advantage and improving business performance [35, 37, 38] usually requires an 
understanding that new set of skills is required from such management accountants. It is understood 
that in the current environment of big data, where modern technologies are involved in the 
transformation of  business processes and hence attainment of business value, the role of the 
management accountants also needs to be investigated in relation with BDAC and OIP [55, 56].   

Most of the studies done so far on area of BDA Capabilities assume that organizations which 
develop such capabilities tend to focus on the same approaches and hence they lack heterogeneity 
[3, 22, 57] . At the same time, empirical studies are derived from the understanding that resources 
for building BDA Capabilities are of equal importance, without considering different contexts, process 
oriented dynamic capabilities and role of management accountant [3, 22, 57].   

 
2. Research Questions 
The study aims to examine the following research questions: 

1. To what extent BDA Capabilities affect OIP? 
2. How the role of Management Accountant (MA) moderates the relationship between BDA 

Capabilities and OIP? 
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3. Significance and Scope of the Study 
 

This study contributes to the knowledge within the domain of BDA Capabilities and innovative 
performance theoretically, practically as well as methodologically. There are a number of ways in 
which this study will contribute theoretically to the body of literature. Firstly, this study, focuses not 
only on the effect which BDA Capabilities is likely to have on the organization’s innovative 
performance but also considers the effect which components of the BDA Capabilities are likely to 
have on the innovative performance of such organizations. These components include the 
constituting BDA Tangible Capability, BDA Intangible Capability and BDA Human Skills and Knowledge 
Capability.   

Similarly, the study of the role of management accountant is also very important because the 
management accountant forms the bridge between the data scientists and the business so that 
relevant information is obtained and provided to the decision makers. As a result, thirdly such a 
moderating role of management accountant is also considered in this study.  

There are practical contributions from this study as well through provision of guidance to the 
professionals in the industry, top management, the decision makers of the relevant organizations, to 
the industrial sector of Pakistan in general and high innovative sector like pharmaceutical sector of 
the country in particular. It will also provide guidance for innovative organizations as to how they can 
use big data to further enhance their innovative performances and hence be able to create more 
value for their business.  As this study involves the impact of Big Data as well as its components, 
constituting BDA Tangible Capability, BDA Intangible Capability and BDA Human Skills and Knowledge 
Capability on the innovative performances of the related organizations.  

At the same time, organizations will be able to understand the roles which have to be played 
by the data scientists who need to apply their knowledge, skills and expertise to the related data sets 
and understand how to obtain the related information. By practically applying this study, 
organizations will also be able to understand the role of the management accountants and how they 
can form the bridge between the data scientists and the businesses in order to understand the 
information requirements of the business and how the data scientists can provide the relevant 
information via the analyses of the big data.  

Finally, the data in this study will be analyzed via latent variable structural modeling using the 
method Partial Least Squares (PLS) path analysis. The PLS method will be used in this study is 
relatively novel within BDA Capabilities research. It can handle both reflective and formative 
measures, offers a more comprehensive view on the relationships in the framework and allows 
testing causal models with multiple independent, moderating and dependent variables with multiple 
indicators or measures [58-60]. As such, it contributes to methodology development in the BDA 
Capabilities and innovative research field. 

 
4. Literature Review 
 

Literature has been extensively reviewed on the relationships in this study so as to develop a 
sound foundation of the framework. The framework of this research study and relationship among 
the selected variables lays its foundation on the integration of two famed and largely recognized 
theories that is resource-based theory and socio-materiality theory. Thereafter the model of this 
study will be tested empirically.  
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4.1 Innovation Performance 
 
“Industrial innovation includes the technical, design, manufacturing, management and 

commercial activities involved in the marketing of a new (or improved) product or the first 
commercial use of a new (or improved) process or equipment” [61] (p.9)“Innovation is the specific 
tool of entrepreneurs, the means by which they exploit change as an opportunity for a different 
business or service” [62] (p.10). Organizational Innovation performance in current study  is defined 
as the creation and implementation of new processes, products, services and methods of delivery 
which result are developed in outcomes, efficiency, effectiveness or quality [63].  

 
4.2 BDA Capabilities 

 
According to [3], Garmaki, Boughzala [64] the BDA Capabilities helps in mobilization and 

deployment of BDA resources effectively, utilization, constitution of BDA Tangible Capability, BDA 
Intangible Capability and BDA Human Skills and Knowledge Capability and support BDA planning 
through organization’s long term strategy to attain competitive advantage and enhance innovation 
performance. For the current study the concept of BDA Capabilities is suggested. Its general 
definition is taken as an organizational capability to provide insights into the use of data 
management, infrastructure, and human capabilities to convert business into a competitive force 
[65, 66]. 

  
4.3 Management Accountant 

 
Management accountant’s role is carried out in current study, from clerical role to strategic 

partners in  businesses [67, 68]. Currently, the primary focus of these accountants has  to improve 
the organizational performance and profitability with the help of new skills development [40]. 
Tarigan and Kunto [69] have stated that this accountant can also be a player if he or she is involved 
at the strategic level planning or providing information to top-level managers who are involved in the 
strategic planning and decision making.  

 
5. Previous Studies on BDA Capabilities 

 
Many research studies have revealed areas in which use of big data projects can be leveraged [8, 

47,70]. Such studies have also specified areas where overall firm performance gains can be 
achieved [66]. The main assumption is that although BDA Capabilities include a number of 
generally similar aspects which are usually considered without reference to the context, this 
capability can be applied with considerable diversity. As an example, a number of studies have 
shown that companies relating to the media and news industry as well as telecommunication 
industry do apply their BDA Capabilities with the purpose of personalizing contents aimed at their 
customers and providing standardized news and products [54].  

At the same time, the usage of a lot of heterogeneous BDA applications has been seen in 
different business sectors, which in turn can lead to outcomes with unique business gains and value 
[66] . Many recently carried out studies have shown the influence which BDA Capabilities have had 
on enabling different types of firm’s capabilities [30,71,72]. 

Organizations can refer to the large number of data collected by firms and can use hidden 
information and patterns in data and can enhance business value [73]. There are numerous studies 
which have verified that there is a need to improve in communicating system in healthcare sector 
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for betterment of patients [74,75]. For quick and best decision making in healthcare data is vital 
and BDA is playing and important role in this regard [76]. Access on these information and big data 
is very crucial from anywhere and anytime to deliver best services for patients and hospitals [77, 
78].  

 
Table 1  
Studies on IT Capability and BDA Capabilities 

Studies on IT 
capability using 
RBT 
 

Study type Types of IT capabilities & Big 
Data Analytics 

Relationship 
between IT capability 
& BDAC and business 
performance 

Respondent 

Mikalef, Boura [3] Conceptual & 
Empirical 

Firm performance & Big Data 
Analytics 

Direct IT Managers & 
Chief Information 
Officers 

Adrian, Abdullah 
[70] 

Conceptual Development of big data 
analytics implementation 
assessment effect on decision 
making. 

-  

Wang and Hajli [81] Empirical Big Data analytics path 
exploration 

Direct Healthcare 
Practitioners 

Wamba, 
Gunasekaran [22] 

Empirical Big data analytics and firm 
performance mediating role 
of dynamic capabilities. 

Direct IT Manager & 
Business Analyst  

Janssen and 
Wahyudi [82] 

Literature Review Important factors influenced 
on decision-making aspects 
related to big data 

-  

Chen, Preston [83] Empirical  Direct and Indirect  Business 
Managers 

Lioukas, Reuer [84] Empirical  Management IT capability and 
alliance performance  

Direct IT Managers 

Kościelniak and 
Puto [85] 

Conceptual Role of big data in decision 
making. 

-  

Kim, Shin [86] Empirical  Information technology 
management, infrastructure 
and personnel capabilities. 

Direct relationship 
with the higher-order 
IT capability construct 
and firm 
performance. 

IT Manager 

Bhatt and Grover 
[87] 
 

Empirical 
 

Information technology-based 
infrastructure quality, 
business expertise and 
relationship infrastructure 

Direct relationship IT and Business 
Managers 

Pavlou and El Sawy 
[88] 

Empirical IT leveraging competence, 
dynamic and functional 
process capabilities. 

Indirect relationship IT Managers 

Tippins and Sohi 
[89] 

Empirical Competency of IT in 
organizational learning 

Indirect relationship IT Managers 

Santhanam and 
Hartono [90] 

Empirical Information technology 
capability and firm 
performance 

Direct relationship IT and Business 
Managers 

Bharadwaj [91] Empirical Information technology 
capability and firm 
performance 

Direct relationship Managers 

 
Recent studies show that there is an improvement in firm performance due to the investments 

in BDA Capabilities [22,66,79]. However, alone BDA is not sufficient to enhance better performance 
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directly, there could be some other  intermediate variables which may impact of big data on firm 
performance by mediation [3, 80]. Table 1 summarized previous studies conducted on IT and BDA 
Capabilities. 

As per above Table 1 there is a significant conclusion that there were mix results from previous 
studies. Direct and indirect relations are existing in previous studies of IT & BDA Capabilities. 
Furthermore, respondents are mostly IT managers and studies has done on individual basis rather 
than organization basis. Due to lack of empirical research on BDA Capabilities there is significant gap 
existed in knowledge base as well as generalizability which is proposing in current study. In current 
studies BDA Capabilities are under research at organizational level represented by top management 
CEOs OR CFOs respondent in innovation industry.  
 
6. Theoretical and Conceptual Framework, Empirical Evidences and Hypotheses Development 
6.1 Big Data Analytics Capabilities and Organizational Innovation Performance 
 

Currently there are a few studies on big data [42]. However there are some studies which have 
focused on the different challenges faced by different companies during the stages of 
implementation of different projects related to big data [52,57]. In particular, within the sphere of 
Information Systems, researchers are recognizing the fact that success of the big data related 
projects depends on the data as well as the analytical tools and processes and other aspects which 
cover a broad range of items [64]. to deal with such events, the concept of BDA Capabilities has been 
suggested. It can be defined, in broad terms, as the organization’s capacity to provide insights into 
the usage of data management, infrastructure, as well as human capabilities in order for  the 
business to become competitive force [65,66]. The research that has been carried out so far in this 
domain has focused on such BDA Capabilities which are strategy-driven, and at the same time, on 
the mechanisms through which competitive advantages and the related benefits can be obtained 
[92]. Many scholars are of the opinion, BDA Capabilities should be focusing on the processes which 
need to be put in place so that the advantages of using big data can be achieved [93,94]. A number 
of other researchers are focusing on carrying on investments in the needed resources as well as the 
alignment of such resources with the organizational strategy [71]. The crux of the matter is that the 
concept of BDA Capabilities focuses on inclusion of all related organizational resources which are 
essential in utilizing big data to their full strategic potential. 

As a result of the upward trend of velocity, volume and variety of data, newer approaches for 
analysis and forecasting, using big data analytics capabilities are needed. Organizations are using 
big data analytics capabilities for creating innovation in their services, procedure and products to 
increase organizational innovation performance [6]. Very few studies have been conducted to 
assess the impact of big data analytics capabilities on the organization innovation and performance 
[3,22].Considering the theoretical, conceptual and empirical relationship between big data analytics 
capabilities and organization performance and innovation in above section, current study proposed 
as follow 

 
H1: Big Data analytics capabilities influence organization’s innovation performance. 
6.2 Management Accountant, Organizational Innovation Performance 

  
According to Lawson [34] management accountants are involved with the people having the 

greatest level of responsibility for the performance of the organization and who are involved in 
making important decisions based on the related costs and revenues/incomes reports, organizational 
budgets, and other related reports prepared by the accounting and finance teams in their relevant 
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departments. Management accountants are also involved in providing guidance to the organization’s 
senior managers for the better management of the assets, expenses, and risks. According to Lawson 
[36] as an example, the upper management may likely need to know whether the company should 
be involved in the expansion of its operations abroad or should it be involved in the development of 
a new product line.  

Due to strategic involvement of management accountants in decision making to attain 
competitive advantage for business performance [35,37,38] a need to understand new skill set is 
required from them. It is understood that in current big data environment where modern 
technologies are transforming business processes and therefore to obtain business value, 
management accountants roles are also needed to investigate in relation with BDAC and OIP [55,56]. 
However, the extent of the role of management accountant in the relationship between BDAC & OIP 
has not explored in literature. Thus, this research attempts to investigate the moderating impact of 
management on the linkage between BDAC & OIP while proposing  

 
H2: Role of Management Accountant moderates the relationship of BDAC and OIP  
6.3 Conceptual Framework of the Study 

 
Figure 1 shows the conceptual model for this study. This model is built on the basis of theoretical 

and empirical evidences about the direct relationships between BDAC &OIP. And also, first time in 
literature current study proposed moderating effect on direct relationship of BDAC and OIP with the 
Role of Management Accountant. 

 
 

 

 

 

 

 

 

 

 

 

Fig.1. Research Model 

7. Methodology  
 

The study will use data from surveys of CFOs, CEOs, or CIOs of the pharmaceutical companies of 
Pakistan. Current study will employ a survey questionnaire methodology due to positivist approach 

BDAC OIP 

MA 

H2 

H1 
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adopted, which is a frequent methodology in management research and is generally linked to the 
deductive method [95].  
 

8. Conclusion 

   
This study will add to the growing body of literature that relies on IT capability-competitive 

advantage-firm innovation performance. This paper represents the first empirical study examine the 
current extent of big data analytics capability in pharmaceutical companies in developing countries 
like Pakistan.  

This is the first paper that investigate the relationship of big data analytics capability, innovation 
performance and impact of the role of management accountant in pharmaceutical companies in 
developing countries like Pakistan. The study provides insightful guidance in practical strategic 
decision making for industrial managers, the government, educational institutes, researchers and 
investors in Pakistan to understand better the current performance of big data analytics in Pakistan. 
The authors believe this framework to be a unique and valuable contribution to society, economy 
and nation since. This study will investigate the impact which BDA Capabilities have on the 
organizational innovative performance through the development of process oriented dynamic 
capabilities in pharmaceutical companies in developing countries like Pakistan. It will also include 
the impact of the role of management accountant. In developing countries like Pakistan, big data 
analytics (BDA) has offers so many opportunities to the businesses and thus it is a key driver in the 
nation’s ambition to become a fully developed knowledge economy. This study allows the 
government to measure progress toward achieving their target to become a fully developed 
knowledge economy.  

 
References  
[1] Shahzad, Fakhar, GuoYi Xiu, and Muhammad Shahbaz. "Organizational culture and innovation performance in 

Pakistan's software industry." Technology in Society 51 (2017): 66-73. 
[2] Tidd, Joe, and John R. Bessant. Managing innovation: integrating technological, market and organizational 

change. John Wiley & Sons, 2020. 
[3] Mikalef, Patrick, Maria Boura, George Lekakos, and John Krogstie. "Big data analytics capabilities and innovation: 

the mediating role of dynamic capabilities and moderating effect of the environment." British Journal of 
Management 30, no. 2 (2019): 272-298. 

[4] Grover, Varun, Roger HL Chiang, Ting-Peng Liang, and Dongsong Zhang. "Creating strategic business value from 
big data analytics: A research framework." Journal of Management Information Systems 35, no. 2 (2018): 388-
423. 

[5] Jelinek, M. and P. Bergey, Innovation as the strategic driver of sustainability: Big data knowledge for profit and 
survival. IEEE Engineering Management Review, 2013. 41(2): p. 14-22. 

[6] Chaudhary, Rashi, Jalaj Ranjan Pandey, and Prakhar Pandey. "Business model innovation through big data." 
In 2015 International Conference on Green Computing and Internet of Things (ICGCIoT), pp. 259-263. IEEE, 2015.  

[7] Clement, J. "Global mobile data traffic 2017-2022." Statista, Available: https://www. statista. 
com/statistics/271405/global-mobile-datatraffic-forecast/(Accessed December 2020) (2019). 

[8] Khan, Muhammad Waqar, Muhammad Asghar Khan, Muhammad Alam, and Wajahat Ali. "Impact of Big Data 
over Telecom Industry." Pakistan Journal of Engineering, Technology & Science 6, no. 2 (2018). 

[9] Gardner, D. Healthcare Turns to Big Data Analytics for Improved Patient Outcomes. 2013; Available from: 
https://www.zdnet.com/article/healthcare-turns-to-big-data-analytics-for-improved-patient-outcomes/. 

[10] Riaz, Fatima, Muhammad Alam, and Attra Ali. "Filtering the big data based on volume, variety and velocity by 
using Kalman filter recursive approach." In 2017 IEEE 3rd International Conference on Engineering Technologies 
and Social Sciences (ICETSS), pp. 1-6. IEEE, 2017.  

[11] Shinwari, Naseer Ahmad, and Neeta Sharma. "AUTO SCALABLE BIG DATA AS-A-SERVICE IN THE CLOUD: A 
LITERATURE REVIEW." (2018).  

[12] Yin, Shen, and Okyay Kaynak. "Big data for modern industry: challenges and trends [point of view]." Proceedings 
of the IEEE 103, no. 2 (2015): 143-146.  

https://www.zdnet.com/article/healthcare-turns-to-big-data-analytics-for-improved-patient-outcomes/


Journal of Advanced Research in Business and Management Studies 

Volume 24, Issue 1 (2021) 34-48 

46 
 

[13]  Petrova, Elina. "Innovation in the pharmaceutical industry: the process of drug discovery and development." 
In Innovation and marketing in the pharmaceutical industry, pp. 19-81. Springer, New York, NY, 2014.  

[14] JohnsonFrench, J.a. Global "Pharmaceuticals" Market 2020 Research Report. 2020; Available from: 
https://www.marketwatch.com/press-release/pharmaceuticals-market-will-turn-over-cagr-of-31-to-success-
revenue-to-cross-usd-1114470-million-in-2020-to-2025-top-companies-report-covers-in-depth-analysis-
business-opportunities-consumption-by-regional-data-market-specific-challenges-and-demand-2020-06-18. 

[15] IQVIA. Health Market Research. 2018; Available from: 
https://www.iqvia.com/search#q=market%20research%20firm%20IQVIA. 

[16] COMTRADE. Pakistan exports of pharmaceutical products. 2020; Available from: 
https://tradingeconomics.com/pakistan/exports/pharmaceutical-
products#:~:text=Pakistan%20exports%20of%20pharmaceutical%20products%20was%20US%24217.04%20Mil
lion%20during,updated%20on%20July%20of%202020. 

[17] Survey, P.E., Pakistan Economic Survey. 2020. 
[18] Javed, T.K. Al Meezan Investment. 2020; Available from: https://www.thenews.com.pk/print/681143-pakistan-

s-domestic-pharmaceuticals-growing-faster-than-mncs. 
[19] Hanif, M.I. and M.A. Gul, The Links Between Management Capabilities, Innovation And Firm Performance: 

Evidence From Pharmaceutical Sector Of Pakistan. 2014. 
[20] GII. Global Innovation Index. 2019; Available from: https://www.globalinnovationindex.org/analysis-indicator. 
[21] Wynn, Donald E., and Renée ME Pratt. "The Promises and Challenges of Innovating Through Big Data and 

Analytics in Healthcare." Cutter IT Journal 27, no. 4 (2014).  
[22] Wamba, Samuel Fosso, Angappa Gunasekaran, Shahriar Akter, Steven Ji-fan Ren, Rameshwar Dubey, and 

Stephen J. Childe. "Big data analytics and firm performance: Effects of dynamic capabilities." Journal of Business 
Research 70 (2017): 356-365. 

[23] Sjusdal, Atilla Paul Alpar, and Trygve Åse Lunde. "Organizational culture as a primary driver for utilizing big data 
analytics in organizations." Master's thesis, Universitetet i Agder; University of Agder, 2019.  

[24] Mikalef, Patrick, Ilias O. Pappas, John Krogstie, and Michail Giannakos. "Big data analytics capabilities: a 
systematic literature review and research agenda." Information Systems and e-Business Management 16, no. 3 
(2018): 547-578.  

[25] Douglas, K. "Infographic: big data brings marketing big numbers." (2012). 
[26] Soares de Almeida, Carlos Alano, Jansen Maia Del Corso, Leonardo Andrade Rocha, Wesley Vieira da Silva, and 

Claudimar Pereira da Veiga. "Innovation and Performance: The Impact of Investments in R&D According to the 
Different Levels of Productivity of Firms." International Journal of Innovation and Technology Management 16, 
no. 05 (2019): 1950036. 

[27] Jacobi, F., et al., Towards a design model for interdisciplinary information systems curriculum development, as 
exemplified by big data analytics education. 2014. 

[28] Quantzig. Big Data Analytics Is Changing Business Dynamics in the Pharmaceutical Industry. 2019; Available 
from: https://www.quantzig.com/blog/big-data-analytics-contributing-pharmaceutical-
industry?utm_source=BGWeek32&utm_medium=OffsiteWeek32&utm_campaign=OffsiteBGWeek32. 

[29] Mikalef, P., et al., Big data analytics and firm performance: Findings from a mixed-method approach. Journal of 
Business Research, 2019. 98: p. 261-276. 

[30] Wamba, S.F., et al., How ‘big data’can make big impact: Findings from a systematic review and a longitudinal 
case study. International Journal of Production Economics, 2015. 165: p. 234-246. 

[31] Strawn, G.O., Scientific Research: How Many Paradigms? Educause Review, 2012. 47(3): p. 26. 
[32] Ahmed, E.S.A. and R.A. Saeed, A survey of big data cloud computing security. International Journal of Computer 

Science and Software Engineering (IJCSSE), 2014. 3(1): p. 78-85. 
[33] PWC, Vision to Decision Pharma 2020. 
[34] Lawson, R. Management Accounting Competencies: Fit for Purpose in a Digital Age? 2019; Available from: 

https://www.imanet.org/insights-and-trends/the-future-of-management-accounting/management-
accounting-competencies---fit-for-purpose-in-a-digital-age?ssopc=1. 

[35] Horváth, P. and A. Aschenbrücker, Der Data Scientist-neue Potenziale den Controller. Péter Horváth und Uwe 
Michel (Hg.): Controlling im digitalen Zeitalter, 2015. 1: p. 45-57. 

[36] Lawson, R. What Do Management Accountants Do? . 2016; Available from: https://business.okstate.edu/site-
files/docs/accounting/what-do-management-accountants-do.pdf. 

[37] Gebhardt, J., A. Grimm, and L.M. Neugebauer, Developments 4.0 Prospects on future requirements and impacts 
on work and vocational education. Journal of technical education, 2015. 3(2): p. 117-133. 

https://www.marketwatch.com/press-release/pharmaceuticals-market-will-turn-over-cagr-of-31-to-success-revenue-to-cross-usd-1114470-million-in-2020-to-2025-top-companies-report-covers-in-depth-analysis-business-opportunities-consumption-by-regional-data-market-specific-challenges-and-demand-2020-06-18
https://www.marketwatch.com/press-release/pharmaceuticals-market-will-turn-over-cagr-of-31-to-success-revenue-to-cross-usd-1114470-million-in-2020-to-2025-top-companies-report-covers-in-depth-analysis-business-opportunities-consumption-by-regional-data-market-specific-challenges-and-demand-2020-06-18
https://www.marketwatch.com/press-release/pharmaceuticals-market-will-turn-over-cagr-of-31-to-success-revenue-to-cross-usd-1114470-million-in-2020-to-2025-top-companies-report-covers-in-depth-analysis-business-opportunities-consumption-by-regional-data-market-specific-challenges-and-demand-2020-06-18
https://www.iqvia.com/search#q=market%20research%20firm%20IQVIA
https://tradingeconomics.com/pakistan/exports/pharmaceutical-products#:~:text=Pakistan%20exports%20of%20pharmaceutical%20products%20was%20US%24217.04%20Million%20during,updated%20on%20July%20of%202020
https://tradingeconomics.com/pakistan/exports/pharmaceutical-products#:~:text=Pakistan%20exports%20of%20pharmaceutical%20products%20was%20US%24217.04%20Million%20during,updated%20on%20July%20of%202020
https://tradingeconomics.com/pakistan/exports/pharmaceutical-products#:~:text=Pakistan%20exports%20of%20pharmaceutical%20products%20was%20US%24217.04%20Million%20during,updated%20on%20July%20of%202020
https://www.thenews.com.pk/print/681143-pakistan-s-domestic-pharmaceuticals-growing-faster-than-mncs
https://www.thenews.com.pk/print/681143-pakistan-s-domestic-pharmaceuticals-growing-faster-than-mncs
https://www.globalinnovationindex.org/analysis-indicator
https://www.quantzig.com/blog/big-data-analytics-contributing-pharmaceutical-industry?utm_source=BGWeek32&utm_medium=OffsiteWeek32&utm_campaign=OffsiteBGWeek32
https://www.quantzig.com/blog/big-data-analytics-contributing-pharmaceutical-industry?utm_source=BGWeek32&utm_medium=OffsiteWeek32&utm_campaign=OffsiteBGWeek32
https://www.imanet.org/insights-and-trends/the-future-of-management-accounting/management-accounting-competencies---fit-for-purpose-in-a-digital-age?ssopc=1
https://www.imanet.org/insights-and-trends/the-future-of-management-accounting/management-accounting-competencies---fit-for-purpose-in-a-digital-age?ssopc=1
https://business.okstate.edu/site-files/docs/accounting/what-do-management-accountants-do.pdf
https://business.okstate.edu/site-files/docs/accounting/what-do-management-accountants-do.pdf


Journal of Advanced Research in Business and Management Studies 

Volume 24, Issue 1 (2021) 34-48 

47 
 

[38] Kagermann, H., W. Wahlster, and J. Helbig, Deutschlands Zukunft als Produktionsstandort sichern. 
Umsetzungsempfehlungen für das Zukunftsprojekt Industrie 4.0. Abschlussbericht des Arbeitskreises Industrie 
4.0. Frankfurt/Main, 2013. 

[39] MAT, Pakistan Pharmaceutical Industry | MAT Q1’18 Report | IMSHealth. 2017. 
[40] Wadan, R., et al. Understanding the changing role of the management accountant in the age of Industry 4.0 in 

Germany. in Proceedings of the 52nd Hawaii International Conference on System Sciences. 2019. 
[41] Joshi, N. The pharmaceutical industry needs big data. 2019; Available from: https://www.allerin.com/blog/the-

pharmaceutical-industry-needs-big-data-heres-why. 
[42] Mikalef, P., et al. Big Data Analytics Capability: Antecedents and Business Value. in PACIS. 2017. 
[43] Chughtai, M.W., M.W. Malik, and R. Aftab, Impact of Major Economic Variables on Economic Growth of Pakistan. 

Acta Universitatis Danubius: Oeconomica, 2015. 11(2). 
[44] Haq, A.T., Pharma Bureau. 2019. 
[45] PACRA. Sector Study | Pharmaceutical. 2020; Available from: 

https://www.pacra.com.pk/uploads/doc_report/SECTOR%20STUDY-
Pharmaceutical%20APRIL%202020%20Kanwal_1589554722.pdf. 

[46] PPMA. Final Report of Pharmaceuticle Industry. 2020; Available from: http://www.ppma.org.pk/wp-
content/uploads/2017/09/Final-Report-Pharma-Industry_August-10.pdf. 

[47] Abbasi, A., S. Sarker, and R.H. Chiang, Big data research in information systems: Toward an inclusive research 
agenda. Journal of the Association for Information Systems, 2016. 17(2): p. I. 

[48] Raghupathi, W. and V. Raghupathi, Big data analytics in healthcare: promise and potential. Health information 
science and systems, 2014. 2(1): p. 3. 

[49] Waller, M.A. and S.E. Fawcett, Data science, predictive analytics, and big data: a revolution that will transform 
supply chain design and management. Journal of Business Logistics, 2013. 34(2): p. 77-84. 

[50] Wang, G., et al., Big data analytics in logistics and supply chain management: Certain investigations for research 
and applications. International Journal of Production Economics, 2016. 176: p. 98-110. 

[51] Chen, H., R.H. Chiang, and V.C. Storey, Business intelligence and analytics: From big data to big impact. MIS 
quarterly, 2012. 36(4). 

[52] Vidgen, R., S. Shaw, and D.B. Grant, Management challenges in creating value from business analytics. European 
Journal of Operational Research, 2017. 261(2): p. 626-639. 

[53] Tannoury, M. and Z. Attieh, The influence of emerging markets on the pharmaceutical industry. Current 
therapeutic research, 2017. 86: p. 19-22. 

[54] Mikalef, P. and A. Pateli, Information technology-enabled dynamic capabilities and their indirect effect on 
competitive performance: Findings from PLS-SEM and fsQCA. Journal of Business Research, 2017. 70: p. 1-16. 

[55] Obermaier, R., Industrie 4.0 als unternehmerische Gestaltungsaufgabe. 2016: Springer. 
[56] Grangel-González, I., et al. Towards a semantic administrative shell for industry 4.0 components. in 2016 IEEE 

Tenth International Conference on Semantic Computing (ICSC). 2016. IEEE. 
[57] Gupta, Toward the development of a big data analytics capability. Information & Management, 2016. 53(8): p. 

1049-1064. 
[58] Hair, J.F., C.M. Ringle, and M. Sarstedt, PLS-SEM: Indeed a silver bullet. Journal of Marketing theory and Practice, 

2011. 19(2): p. 139-152. 
[59] Hartmann, F., The effects of tolerance for ambiguity and uncertainty on the appropriateness of accounting 

performance measures. Abacus, 2005. 41(3): p. 241-264. 
[60] Hair, J.F., et al., An assessment of the use of partial least squares structural equation modeling in marketing 

research. Journal of the academy of marketing science, 2012. 40(3): p. 414-433. 
[61] Freeman, C., The Economics of Industrial Innovation Frances Pinter. London, 1982. 
[62] Drucker, P.F., The changed world economy. Foreign Aff., 1985. 64: p. 768. 
[63] Albury, D., Fostering innovation in public services. Public money and management, 2005. 25(1): p. 51-56. 
[64] Garmaki, M., I. Boughzala, and S.F. Wamba. The effect of Big Data Analytics Capability on Firm Performance. in 

PACIS. 2016. 
[65] Kiron, D., P.K. Prentice, and R.B. Ferguson, The analytics mandate. MIT Sloan management review, 2014. 55(4): 

p. 1. 
[66] Akter, S., et al., How to improve firm performance using big data analytics capability and business strategy 

alignment? International Journal of Production Economics, 2016. 182: p. 113-131. 
[67] Baldvinsdottir, G., et al., The management accountant's role: conclusions. Financial management, 2009: p. 33-

34. 
[68] Malmi, T., T. Seppala, and M. Rantanen, The practice of management accounting in Finland-a change? 

Liiketaloudellinen aikakauskirja, 2001: p. 480-501. 

https://www.allerin.com/blog/the-pharmaceutical-industry-needs-big-data-heres-why
https://www.allerin.com/blog/the-pharmaceutical-industry-needs-big-data-heres-why
https://www.pacra.com.pk/uploads/doc_report/SECTOR%20STUDY-Pharmaceutical%20APRIL%202020%20Kanwal_1589554722.pdf
https://www.pacra.com.pk/uploads/doc_report/SECTOR%20STUDY-Pharmaceutical%20APRIL%202020%20Kanwal_1589554722.pdf
http://www.ppma.org.pk/wp-content/uploads/2017/09/Final-Report-Pharma-Industry_August-10.pdf
http://www.ppma.org.pk/wp-content/uploads/2017/09/Final-Report-Pharma-Industry_August-10.pdf


Journal of Advanced Research in Business and Management Studies 

Volume 24, Issue 1 (2021) 34-48 

48 
 

[69] Tarigan, J. and Y.S. Kunto, Application of Accounting Concepts in the Workplace: A Research of Management 
Accountant in Surabaya, Indonesia. Journal of International Business Research, 2008. 7: p. 89. 

[70] Adrian, C., et al., Conceptual model development of big data analytics implementation assessment effect on 
decision-making. IJIMAI, 2018. 5(1): p. 101-106. 

[71] Xu, P. and J. Kim. Achieving Dynamic Capabilities with Business Intelligence. in PACIS. 2014. 
[72] Mikalef, P., et al. Big Data and Strategy: A research Framework. in MCIS. 2016. 
[73] Ghasemaghaei, M. and G. Calic, Assessing the impact of big data on firm innovation performance: Big data is not 

always better data. Journal of Business Research, 2020. 108: p. 147-162. 
[74] Ismagilova, E., et al., Smart cities: Advances in research—An information systems perspective. International 

Journal of Information Management, 2019. 47: p. 88-100. 
[75] Alalwan, A.A., Y.K. Dwivedi, and N.P. Rana, Factors influencing adoption of mobile banking by Jordanian bank 

customers: Extending UTAUT2 with trust. International Journal of Information Management, 2017. 37(3): p. 99-
110. 

[76] Rajabion, L., et al., Healthcare big data processing mechanisms: the role of cloud computing. International 
Journal of Information Management, 2019. 49: p. 271-289. 

[77] Pizzolante, R., et al., On the protection of consumer genomic data in the Internet of Living Things. Computers & 
Security, 2018. 74: p. 384-400. 

[78] Nouri, A., et al., RETRACTED: Optimal performance of fuel cell-CHP-battery based micro-grid under real-time 
energy management: An epsilon constraint method and fuzzy satisfying approach. 2018, Elsevier. 

[79] Ghasemaghaei, M., The role of positive and negative valence factors on the impact of bigness of data on big data 
analytics usage. International Journal of Information Management, 2020. 50: p. 395-404. 

[80] Ghasemaghaei, M. and G. Calic, Does big data enhance firm innovation competency? The mediating role of data-
driven insights. Journal of Business Research, 2019. 104: p. 69-84. 

[81] Wang, Y. and N. Hajli, Exploring the path to big data analytics success in healthcare. Journal of Business Research, 
2017. 70: p. 287-299. 

[82] Janssen, M. and Wahyudi, Factors influencing big data decision-making quality. Journal of Business Research, 
2017. 70: p. 338-345. 

[83] Chen, D.Q., D.S. Preston, and M. Swink, How the use of big data analytics affects value creation in supply chain 
management. Journal of Management Information Systems, 2015. 32(4): p. 4-39. 

[84] Lioukas, C.S., J.J. Reuer, and M. Zollo, Effects of information technology capabilities on strategic alliances: 
Implications for the resource‐based view. Journal of Management Studies, 2016. 53(2): p. 161-183. 

[85] Kościelniak, H. and A. Puto, BIG DATA in decision making processes of enterprises. Procedia Computer Science, 
2015. 65: p. 1052-1058. 

[86] Kim, G., B. Shin, and O. Kwon, Investigating the value of sociomaterialism in conceptualizing IT capability of a 
firm. Journal of Management Information Systems, 2012. 29(3): p. 327-362. 

[87] Bhatt, G.D. and V. Grover, Types of information technology capabilities and their role in competitive advantage: 
An empirical study. Journal of management information systems, 2005. 22(2): p. 253-277. 

[88] Pavlou, P.A. and O.A. El Sawy, From IT leveraging competence to competitive advantage in turbulent 
environments: The case of new product development. Information systems research, 2006. 17(3): p. 198-227. 

[89] Tippins, M.J. and R.S. Sohi, IT competency and firm performance: is organizational learning a missing link? 
Strategic management journal, 2003. 24(8): p. 745-761. 

[90] Santhanam, R. and E. Hartono, Issues in linking information technology capability to firm performance. MIS 
quarterly, 2003: p. 125-153. 

[91] Bharadwaj, A.S., A resource-based perspective on information technology capability and firm performance: an 
empirical investigation. MIS quarterly, 2000: p. 169-196. 

[92] LaValle, S., et al., Big data, analytics and the path from insights to value. MIT sloan management review, 2011. 
52(2): p. 21-32. 

[93] Cao, G. and Y. Duan, A path model linking business analytics, data-driven culture, and competitive advantage. 
2014. 

[94] Olszak, C.M. Towards an understanding Business Intelligence. A dynamic capability-based framework for 
Business Intelligence. in 2014 Federated Conference on Computer Science and Information Systems. 2014. IEEE. 

[95] Saunders, M., P. Lewis, and A. Thornhill, Research methods for business students. 2009: Pearson education. 

 


