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Abstract:
Retailers have made BI&A (Business Intelligence & Analytics) investments in recent
years that have enhanced the customer experience, driving increased sales and profits as a
result. However, there are few studies on value creation by BI&A in the retailing industry.
This qualitative study attempts to understand how and why BI&A creates values to both firms
and their customers. The data collected of twenty-five retailers referred from Dow Jones’
Factiva and other databases. Our research findings suggest that four main retail activities
(store management, transaction management, consumer retention, and operations
management) are involved in BI&A adoption. The key mechanisms of BI&A’s value creation
are relating to efficiently using existing assets, streamlining operational process, and selfsustaining work environment.
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1. Introduction of Paper
Retail is becoming an increasingly data rich environment as more of the businesses go
digital, creating many more data capture opportunities (Chen, Sain & Guo, 2012; Chakraborty
et al., 2016). The challenge for retailers is to capture the right data, the process at the right speed
and take appropriate action (Kohavi et al, 2004; Hübner et al., 2016; Grewal et al., 2017). Given
Business intelligence and analytics (BI&A) refers to the technologies, systems, practices, and
applications that analyze critical business data to help an enterprise better understand its
business and market, BI&A systems have become an important strategic investment for retailers
(Lee & Lee, 2015; Ramanathan et al., 2017; Business Wire, 2018; OpenPR, 2018).
The research has investigated the evolution of BI&A (Chen et al,, 2012), the attributes of
BI&A (Lahrmann et.al 2011), the impact of BI&A adoption on firm performance (Piccoli &
Watson, 2008; Olszak, 2015; Torres et al., 2018), and the key successful factors of BI&A
implementation (Ariyachandra & Watson, 2006; Yeoh & Koronios, 2010; Popovič et al., 2012;
Corcoran & Scott, 2016). While these findings suggest that BI&A can create values for both
firms and their customers, the deep study on the question of how and why these values are
created remains limited, in particular in retailing area (Wixom et al., 2013; Côrte-Real et al.,
2014). To fill the gap, this study adopts the retail business model as the analytical framework
to observe retailers’ BI&A activities. Based on systematically analyzing twenty-five retail
firms’ BI&A activities, our study identifies four main retail activities in which BI&A is
involved. For each activity, we explain how BI&A proceeded from data capture, data analysis
to its concrete applications; furthermore, we suggest the mechanisms by which BI&A can create
values to both firms and their customers through building the linkage between BI&A activities
and their consequences. Our study, therefore, provides insights and guidance for retailers, as
for how successfully adopting BI&A systems in their diversified activities can maximize value
creation.
2. Retail business model: an analytical framework
In this paper, we define retail business model as a brief representation of a firm’s
underlying core logic for creating value for its stakeholders (Sorescu et al., 2011; Teece, 2010).
The business model represents the firm’s distinctive logic for value creation and appropriation
(Chesbrough & Rosenbloom, 2002; Teece, 2010; Zott & Amit, 2010). A properly crafted
business model helps to make key assumptions about cause-and effect relationships and to
maintain the internal uniformity of strategic choices (Casadesus-Masanell & Ricart, 2010). The
strategic choices are related to the structure of the value chain (Zott & Amit, 2010), the choices

of customer (Morris, Schindehutte, & Allen, 2005) and value proposition to these customers
(Morris et al., 2005; Teece, 2010). These consequences describe the firm can actually create
and deliver value to customers and to itself (Sorescu et al., 2011; Teece, 2010).
3. Methodology
To evaluate the research questions we used a multi-case inductive study approach, based on
a comparative analysis of 25 companies (Table 1). We utilized Dow Jones’s Factiva to collect
data based on keywords “business analytics” and “business intelligence”. We also collected
data from sample firms’ websites. In our research, we followed the procedure recommended by
Eisenhardt (1989) and Yin (1994).
4. Results
We present the retailers’ main activities in which BI&A is involved. For each activity, we
provide the details to explain how BI&A is analyzed from three dimensions: data capture, data
analysis and applications; then we discuss the mechanism by which BI&A can create values to
firms and/or to customers. Table 2 shows the main concerned retailers activities: store
management, transaction management, consumer retention, and operations management.
4.1 Store management
Store management involves effective organization of a retail store through varied use of
analytics and crowd control techniques. The store can be a physical or online space. The data
generated by store operations in real time utilized by developing analytics models to optimise
the store and staff performance. The data collected is in the form of text and video.
The methods utilized to explain the data are Deep Learning, Store Optimization, Geospatial Analytics and RIFD. The best way to start here is people counting in retail stores and
creating heat maps that show the traffic in a shop during opening hours. Location analytics can
also map how customers move through a store. Utilizing a combination of IoT (Internet of
Things) -enabled product and shelf sensors, cameras and RFID devices, retailers can track
which sections of the store receive the most traffic in general over different hours of the day
and week. With this data, workforce planning and an optimised workforce schedule can be
created on a daily basis. This results in effective customer service.
Overall, we identified two main mechanisms by which BI&A can create value for
retailers to apply it in their store management. Firstly, leveraging the existing assets. For
example, the software combines data from retailers’ existing EPOS (Electronic point-of-sale)
with heat mapping and people counting analytics captured with on-board Wisenet Open
Platform cameras, to indicate the reasons why a store is performing better or worse than others

in a chain did. Secondly, value can be created with better allocation of resources. With accurate
real-time data, retailers can also estimate in-store traffic, enhance staff management; evaluate
the effectiveness of promotions and marketing events.
4.2 Transaction management
Finance and payments are the vital part of any retail operation. Secure transactions and
efficient handling of data are the key attributes of this department. The data is in the form of
text and involves proper scrutiny. This also involves proper management of a database to
chronicle every single entry. Retailers like Ikea, Nordstorm, Macy’s etc employ extensive
utilization of BI&A applications with respect to finance and payments. Concerning the use of
data in transaction management is all in textual form.
The methods utilized primarily are machine learning, data optimization, Predictive
technology, cloud computing and RFID. There is various POS software available in the
market including Square, Vend etc. Equipped with inventory management, reporting and
analytics, as well as integrated payment processing, Square can also handle email-marketing
efforts. Vend serves as retailers’ centralized data repository for easier record keeping. With
built-in inventory management, POS software can offer valuable data on the availability of
different products, their location and any movement between locations.
Overall, we identified five main mechanisms by which BI&A can create value for retailers
to apply it in their transaction management. They are increased brand recognition, accelerating
sales and optimize business performance, centralizing the customer data, customizable payment
solutions, and the mPOS terminal market growth. For example, through an online business
analytics dashboard, a software suite like Unified Payments Insights focuses on big data to give
merchants the chance to compare current revenue, social media activity, and online reputation.
The platform allows businesses to see what customers are saying about them on websites such
as Yelp and TripAdvisor. It also manages customers from acquisition to retention, monitor the
competition with alerts and feedback, manage social media activity, and analyze business
performance. In addition, such software offers its merchants fully integrated an omni-channel
gift and loyalty platform. This enables small-to-medium size businesses to centralize their
customer data spanning in-store, online, social and mobile channels.
4.3 Customer retention
Customer retention refers to the ability of a company or product to retain its customers
over some specified period. High customer retention means customers of the product or
business tend to return to, continue to buy or in some other way not defect to another product

or business, or to non-use entirely. The data collected about customers in an online or physical
retail store is in text, audio and video format. For example, Netflix facilitated the creation of a
recommendation algorithm that crunched vast quantities of data to match customers’ movie
preferences with older movies they were likely to enjoy.
Implementation of AR/VR technologies has enhanced the shopping experience of
consumers. According to a report by Zebra Technologies Corporation, over eighty percent of
retailers in the Middle East use store inventory to fulfil digital orders, while seventy-eight
percent of logistics companies expect to provide same-day delivery by 2023. The technological
advancement and the development of the advanced machine learning & deep learning
algorithms are also the major driving forces for customer retention in the retail industry.
Overall, we identified three mechanisms to create BI&A value with respect to the retail
industry. Firstly, personalization of product and services. Driven by the increasing adoption of
the technology, the goal is to provide enhanced customer experience and offer a personalized
shopping experience. Secondly, Process Optimization also assists in the growth customer
experience techniques. A re-designed store environment so that staff always keeps the customer
in mind. Indeed, all work activities that contribute directly to optimization of customer
satisfaction. Thirdly, it creates programmatic advertising, which promises to make the ad
buying system more efficient, and therefore cheaper, by removing humans from the process
wherever possible.
4.4 Operations management
Operations management is a field of management, which emphasizes on managing the
day-to-day operations of retailers. These retailers possess a huge amount of data, which needs
to be analysed for proper functioning of business. There is also an increasing demand for supply
chain oriented analytics to cope up with the lack of inventory space. The retailers need to reduce
costs and optimize operations, which have started to reshape the retail industry ecosystem. The
data collected from supplier as well as consumer side is textual and video in nature.
The data analysis with respect to operations management is conducted with the help of
Predictive technology, Machine Learning, Process Optimization and Business Management. A
product like business management software operates like a focal point to bring all the
departments in a retail firm together. This creates cohesion and builds a self-sustaining work
environment. BI&A adoption puts an emphasis on the importance of project management. This
involves information about status of a certain project, updates on inventory or customer trend
analysis etc. Retail chains use this project management to connect every store and maintain

benchmark for quality control. This data enables retail firms to make informed buying decisions
and plan strategy for future growth.
Overall, we have identified eight mechanisms how a retailer creates value in operations
management. They are developing Omni-channel sales network, creating a self-sustaining work
environment, maintaining benchmark for quality control, making informed buying decisions
and plan strategy for future growth, reducing operating costs, better utilization of assets,
improving user experience, and prioritizing work, survey progress and identifying problem
areas. For example, Centric's Slicer is a business intelligence tool that works with live data
across Centric PLM; the 6.2 update enhances user interface and makes it virtually training-free
to speed user adoption. 6.2 Slicer boasts more powerful, faster analytic capabilities, deeper data
tree analyses and color coding options to help users prioritize work, survey progress and
identify problem areas. This is very essential in case of logistics as it involves massive amount
of data and structured workflow.
5. Conclusion
Retailers are implementing technologically advanced and intelligent solutions to attract
new customers, retain old customers, and improve profit margins. The buying experience of
consumers’ has been freed of the burden of distance or time multiplying manifold the ease of
access. This constant demand for better products and services has led to immense adoption of
BI&A in the retail industry. In this study, secondary data was collected from twenty-five
retailers around the globe using online database and company websites. We have analyzed the
utilization of BI&A with respect to four kinds of retailers’ activities, which are – store
management, transaction management, customer retention and operations management.
Primarily we codified the type of data collected (text/video/audio), data analysis methods
(RFID, Cloud Computing, Process Optimization, etc.) and the applications (POS software,
cameras, etc.). After that, we analyzed the mechanism to create value within four types of
retailers’ activities. We identified the value creation through various examples from retailers
and BI&A resource providers. BI&A made tasks within retailers’ activities more efficient to
limit asset wastage. The streamlining and coordination of processes also enabled self-sustaining
work environment. There was also an important component of centralizing all forms of data. It
also involved the correlation between benchmarking of quality standards and value creation.
As we found earlier in this study, there are few studies on value creation by BI&A in the
retailing industry (Wixom et al., 2013; Côrte-Real et al., 2014). Existing studies more focus on
the role of Big Data and AI in retail industry, which is essential but not enough to assist mid-

size and small retailers to adopt BI&A (Sagiroglu & Sinanc, 2013; Jagadish et al., 2014). Our
study bridges that gap by studying varied mechanisms of value creation in the retailers’
activities. Moreover, other studies investigated BI&A with respective to operational level; we
incorporated a more holistic approach and articulation of retailers’ activities.
The managerial implication of this study was not to accomplish statistical validation, but
rather to determine patterns for theory building. It was also to gain an enhanced understanding
of operational priority for retailers (new and existing adopters). We gave examples from twentyfive global retailers to suggest a benchmark to be followed while implementing BI&A. We
suggested best practices for activities while retailers are introducing BI&A or enhancing an
existing system. Driven by the increasing adoption of BI&A, the goal is to provide enhanced
customer experience and offer a personalized shopping experience. In case of operations
management, there are innovations designed to boost user productivity and improve user
experience. With accurate real-time data, retailers can also efficiently manage varied number
of stores. BI&A enables small-to-medium size businesses to centralize their customer data
spanning in-store, online, social and mobile channels. Overall, the study also noted down the
benefits of adopting BI&A through mentioning more mechanisms for value creation.
There is a reasonable assumption that the insights gained from this study will guide future
research studies to develop a more formal theory. The main limitation is that this is a qualitative
study incorporating only secondary data and subjective in nature. Future studies can employ
quantitative methods to collect primary data. Those methods can analyze the impact of BI&A
from both consumer and business perspective. They can also involve interview or focus group
based experimental studies. Future studies can also study the value creation ecosystem within
the retailing industry. We can understand how respective activities interact with each other with
the utilization of BI&A and create multi-faceted relationship with consumers and suppliers.
6. Reference


Ariyachandra, T., & Watson, H. J. (2006). Which data warehouse architecture is
most successful? Business Intelligence Journal, 11(1), 4.



Business Wire (November 29, 2018). American Software Reports Preliminary
Second Quarter of Fiscal Year 2019 Results. Retrieved from
https://www.businesswire.com/news/home/20181129005685/en/AmericanSoftware-Reports-Preliminary-Quarter-Fiscal-Year (Last accessed: December 01,
2018).



Casadesus-Masanell, R., &Ricart, J. E. (2010). From strategy to business models and
onto tactics. Long range planning, 43(2-3), 195-215.



Chakraborty, R., Lee, J., Bagchi-Sen, S., Upadhyaya, S., & Rao, H. R. (2016).
Online shopping intention in the context of data breach in online retail stores: An
examination of older and younger adults. Decision Support Systems, 83, 47-56.



Chen, D., Sain, S. L., & Guo, K. (2012). Data mining for the online retail industry: A
case study of RFM model-based customer segmentation using data mining. Journal of
Database Marketing & Customer Strategy Management, 19(3), 197-208.



Chen, H., Chiang, R.H. and Storey, V.C., 2012. Business intelligence and analytics:
from big data to big impact. MIS quarterly, pp.1165-1188.



Chesbrough, H., & Rosenbloom, R. S. (2002). The role of the business model in
capturing value from innovation: evidence from Xerox Corporation's technology spin‐
off companies. Industrial and corporate change, 11(3), 529-555.



Corcoran, J., & Scott, M. (2016). Measuring information quality and success in
business intelligence and analytics: key dimensions and impacts. International
Journal of Information Quality, 4(2), 149-166.



Côrte-Real, N., Ruivo, P., & Oliveira, T. (2014). The diffusion stages of business
intelligence & analytics (BI&A): A systematic mapping study. Procedia
Technology, 16, 172-179.



Eisenhardt, K. M. (1989). Building Theories from Case Study Research, Academy of
Management Review, 14(4), 532-550.



Grewal, D., Roggeveen, A. L., & Nordfält, J. (2017). The future of retailing. Journal
of Retailing, 93(1), 1-6.



Hübner, A., Wollenburg, J., & Holzapfel, A. (2016). Retail logistics in the transition
from multi-channel to omni-channel. International Journal of Physical Distribution &
Logistics Management, 46(6/7), 562-583.

 Jagadish, H. V., Gehrke, J., Labrinidis, A., Papakonstantinou, Y., Patel, J. M.,
Ramakrishnan, R., & Shahabi, C. (2014). Big data and its technical
challenges. Communications of the ACM, 57(7), 86-94.


Kohavi, R., Mason, L., Parekh, R., & Zheng, Z. (2004). Lessons and challenges from
mining retail e-commerce data. Machine Learning, 57(1-2), 83-113.



Lahrmann, G., Marx, F., Winter, R., &Wortmann, F. (2011, January). Business
intelligence maturity: Development and evaluation of a theoretical model. In System
Sciences (HICSS), 2011 44th Hawaii International Conference on (pp. 1-10). IEEE.



Lee, I., & Lee, K. (2015). The Internet of Things (IoT): Applications, investments,
and challenges for enterprises. Business Horizons, 58(4), 431-440



Morris, M., Schindehutte, M., & Allen, J. (2005). The entrepreneur's business
model: toward a unified perspective. Journal of business research, 58(6), 726-735.



Olszak, C. M. (2015). Business intelligence and analytics in organizations.
In Advances in ICT for Business, Industry and Public Sector (pp. 89-109). Springer,
Cham.



Piccoli, G., & Watson, R. T. (2008). Profit from Customer Data by Identifying
Strategic Opportunities and Adopting the" Born Digital" Approach. MIS Quarterly
Executive, 7(3).

 Popovič, A., Hackney, R., Coelho, P. S., & Jaklič, J. (2012). Towards business
intelligence systems success: Effects of maturity and culture on analytical decision
making. Decision Support Systems, 54(1), 729-739.


Premium Market Insights. (November 30,2018). Retail Analytics Market Trends
and Growth Analysis by Top Company - Oracle , Adobe , IBM , SAP AG, SAS
Institute. Retrieved from https://www.openpr.com/news/1410875/Retail-AnalyticsMarket-Trends-and-Growth-Analysis-by-Top-Company-Oracle-Adobe-IBM-SAPAG-SAS-Institute.html (Last accessed: December 01, 2018).

 Ramanathan, U., Subramanian, N., & Parrott, G. (2017). Role of social media in
retail network operations and marketing to enhance customer
satisfaction. International Journal of Operations & Production
Management, 37(1), 105-123.


Sagiroglu, S., & Sinanc, D. (2013, May). Big data: A review. In Collaboration
Technologies and Systems (CTS), 2013 International Conference on (pp. 42-47). IEEE.



Sorescu, A., Frambach, R. T., Singh, J., Rangaswamy, A., & Bridges, C. (2011).
Innovations in retail business models. Journal of retailing, 87, S3-S16.



Teece, D. J. (2010). Business models, business strategy and innovation. Long range
planning, 43(2-3), 172-194.



Torres, R., Sidorova, A., & Jones, M. C. (2018). Enabling firm performance through
business intelligence and analytics: A dynamic capabilities perspective. Information
& Management.



Wixom, B. H., Yen, B., & Relich, M. (2013). Maximizing Value from Business
Analytics. MIS Quarterly Executive, 12(2).



Yeoh, W., & Koronios, A. (2010). Critical success factors for business intelligence
systems. Journal of computer information systems, 50(3), 23-32.



Yin, R. K. (1994). Discovering the future of the case study. Method in evaluation
research. Evaluation practice, 15(3), 283-290.



Zott, C., & Amit, R. (2010). Business model design: an activity system
perspective. Long range planning, 43(2-3), 216-226.

Table 1 Sample retail firms’ profile and information details

Table 2 Retailers’ main applications of BI&A and their mechanisms of value creation

