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Abstract. The increase of online shopping has allowed e-commerce to become
an usual concept. However, companies still have little knowledge about their
customers and the most appropriate and effective processes they should apply to
create a perfect fit between costumers’ needs and companies’ offers. To solve this
problem, it is important to merge e-commerce with business intelligence, because
this would enable to obtain knowledge about e-commerce platforms’ customers,
allowing the analysis of customers’ behavior, discovering purchasing patterns,
improve relationship management with customer, get better stock management,
support to create marketing actions, better financial performance and so forth.
This paper provides a review of the literature, suggests new research directions,
and proposes an architecture to combine e-commerce with business intelli‐
gence.
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1 Introduction

In the last years, there has been a huge increase in the use of the Internet by users around
the world and the contents are growing in an exponential basis. Today, the challenge is
to extract relevant information from this big amount of data and to assign meaning to
the data, by creating information to help making better decisions. With the competi‐
tiveness that exists actually, it is crucial to make better decisions so that companies can
overcome their difficulties and reach their goals. Business Intelligence allows to deal
with this challenge by gathering important information from the data to be analyzed and,
consequently, to provide knowledge to the organization [1].

As a result of the increased use of the Internet there has been an increase in electronic
commerce, usually referred to as e-commerce, since the brands are in transformation,
opening their distribution channels to direct online sales, it is expected that until 2017
the brands that are establishing direct sales channels via e-commerce will position
themselves as e-commerce giants [2]. Although e-commerce technologies may be

© Springer International Publishing AG 2017
Á. Rocha et al. (eds.), Recent Advances in Information Systems and Technologies,
Advances in Intelligent Systems and Computing 569, DOI 10.1007/978-3-319-56535-4_22



available hypothetically in all industries and organizations, an efficient usage of e-
commerce is closely related to a comprehensive implementation of more sophisticated
solutions, e.g., online procurement and better customer relationship management. Due
of this growth, it has become imperative for organizations to respond to user require‐
ments by recognizing which are the processes within the organization are not working
properly and trying to improve their understanding on their customers’ profiles.

The combination of these two technologies (Business Intelligence and e-commerce)
enables companies to gain insight into their customers’ behavior, patterns of buying and
market trends, enabling more efficient management of customer interests and needs,
assistance in the creation of campaigns and greater control over stock management.
Summarizing, the union of these concepts solves the problem of several organizations
that have electronic commerce, allowing them to become more competitive and increase
their market share.

This paper presents a literature review and proposes an architecture which merges
business intelligence with e-commerce. New future research directions are also
described, yet to be explored, in which this topic can be extended.

The present paper is organized as follows. Section 2 presents the concept of Business
Intelligence and e-commerce, as well as its advantages and inhibitors to development.
Section 3 presents application examples of Business Intelligence and e-commerce.
Section 4 explains the combination of Business Intelligence and e-commerce, how this
union can be beneficial to organizations and a new architecture is proposed. Section 5
describes related work, Sect. 6 contains research directions and, finally, Sect. 7 presents
the conclusions and future work.

2 Business Intelligence and E-commerce

Business Intelligence (BI) is defined as a set of techniques and tools to assist in trans‐
forming raw data into meaningful and useful information in order to analyze the business
[3]. In general, BI helps managers to make better decisions.

BI tools have three key capabilities: (1) relevant access to information; (2) analytics
and (3) reporting capability. It is, therefore, necessary to define the vision, strategy, the
goals and targets for the success of the BI system and to explain the key performance
indicators (KPIs) in order to allow real-time performance management [4].
The following activities are associated with BI systems [4, 5]:

• Prepare forecasts based on historical and current organization information;
• Create alternative scenarios;
• Respond to issues that are not pre-defined through ad-hoc query to data;
• Knowledge of the organization in detail.

BI systems have applied the functionality, scalability, and security of existing data‐
base management systems to build Data Warehouses (DW) that are analyzed using
Online Analytical Processing (OLAP) and Data Mining techniques [6]. A Data Ware‐
house is a repository for storing organization information in a valid and consistent
format, allowing users to perform data analysis [7]. OLAP technology allows the

216 T. Ferreira et al.



creation of quick responses to analytical queries of a dimensional nature, which are
obtained through cubes that allow analyzing information through different dimensions
[8]. The architecture of the Business Intelligence support technology infrastructure
proposed by Han and Kamber [9] is presented in Fig. 1.

Fig. 1. Architecture of the BI support technology infrastructure [9].

The architecture consists of three levels:

• Level 1 - Data Warehouse Server: integrates the organization’s DW and Data Marts,
loaded from the ETL tools. The DW is used in this architecture because of its query
performance improving;

• Level 2 - OLAP Server: the various cubes are visualized, allowing to analyze the
information and get answers to questions about the data, generate reports and identify
trends and patterns;

• Level 3 - Front-end tools: After processing the data, reports and graphs are generated
based on previously defined performance indicators and data mining techniques are
also applied [9].

BI systems may reveal the position of the company compared to its competitors;
changes in costumer behavior; market conditions; future trends and what are other
companies in the market are doing; BI has, therefore, several advantages such as
increasing business competitiveness, increased business knowledge, help in making
more efficient decisions and improving business processes [10].
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E-commerce is a concept applicable to any type of business or trade transaction that
allows consumers to transact goods and services electronically without prevent of time
or distance. This concept has been expanding very quickly in recent years and is expected
to continue to expand at a significant increase in growth [11].

There are several types of e-commerce, the most important of which are the
following: Business to Business (B2B), Business to Consumer (B2C), Consumer to
Consumer (C2C) and mobile-Commerce (m-Commerce). Business to Business (B2B)
describes business transactions between companies, and is also used in the context of
communication and collaboration when it occurs among its employees. Business to
Consumer (B2C) describes the business activities carried out between the producing
company, the seller or service provider and the final consumer. Consumer to Consumer
(C2C) consists of trading between two individuals, usually established through an inter‐
mediary such as the popular ‘ebay’ e-commerce website. M-Commerce is to establish
a business transaction with the use of a mobile device [12].
The main advantages of e-commerce are the following [13]:

• Greater convenience in purchasing the product or service;
• No standing in queue or being placed on hold evermore;
• 24-hour availability;
• Access at any time for devices with an Internet connection;
• Access to stores located remotely;
• Easier to compare prices;
• Reduce employee costs.

However, this type of business also has several development inhibitors described below
[13]:

• Need for an Internet access device and connection;
• Inability to experience the product before purchase;
• Vulnerability of confidential data;
• Technical problems;
• Possible delays or product damage during delivery.

With the increasing demand for e-commerce by customers, there is a growth and
stimulation in relationships and interactions between individuals. In order for business
and customer satisfaction to increase, it becomes crucial to gain knowledge to under‐
stand the trends and to gain advantage over competitors.

3 Applications’ Examples

In this section, several examples of practical application of Business Intelligence and e-
commerce are presented.

The authors in [14], based their research on a case study of two remote villages in
China, to demonstrate how Information and Communication Technology (ICT) can
empower a marginalized community, giving rise to a rural e-commerce ecosystem that
can aid self-development. They identify the critical actors of a rural e-commerce
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ecosystem and how they use ICTs and illustrate how the same ICT can be used for
different affordances by the actors in the evolution of a rural e-commerce ecosystem.
This study suggests a definition that encompasses the broad array of actors and roles
that constitute an e-commerce ecosystem.

In [15], the authors affirm that customers are changing their shopping preference
from brick and mortar companies to e-commerce companies. Many brick and mortar
companies are modifying their business models to suit to the new age Internet economy.
These Internet oriented businesses generate millions of data and the authors discuss a
simple schema of a DW to highlight the use of this technology to store data and later
use it for taking informed decisions.

Groupon is a major e-commerce company and the authors in [16] say that Groupon
engages the entire “lifestyle persona” of its users. Motivated by this, they consider the
large-scale problem of mining such “lifestyle personas” from Groupon’s activity data
and their solution combines domain knowledge from e-commerce with data mining and
graph theoretic methods.

The main objective of the paper [1] was to elaborate how Business Intelligence (BI)
acting as a Knowledge Management (KM) tool could help consultants in providing
professional services to the financial sector. Business Intelligence sustains the knowl‐
edge management to maintain and enhance the performance of financial organization.
The leverage of Business Intelligence as a KM tool could be competitive advantages for
the financial consultancy and the consultant have a competitive advantage to remain in
the global market that keeps changing every time.

Hyperlinks, which connect web pages on the World Wide Web, are rich sources of
hidden information. In [17], the authors analyze the structure of e-commerce websites
(top 50 retail companies’ e-commerce from Asia Pacific and USA), using webometric
approach to uncover any hidden information from the hyperlinks. Their results found a
positive relationship between the external inlinks count pointing to a retail company e-
commerce website and one of its business measures (sales). But no association has been
found between hyperlink metrics and business measure like revenue. The study has
found that counts of links pointing to retail websites are positively correlated with the
website age.

In a telecommunication network, hundreds of millions of call detail records are
generated daily. Similarly, electronic commerce applications require the analysis of
millions of shopping transaction records daily to guide personalized marketing, promo‐
tional campaigns, and fraud detection. The high data volumes and data flow rates pose
serious scalability and performance challenges and the authors in [18] shown how a
scalable data-warehouse/OLAP framework for customer profiling and pattern compar‐
ison can meet these performance requirements.

4 Business Intelligence for E-commerce

Most of the trading companies redefined their business strategy and started their sales
in an electronic way. The e-commerce removes the obstacles of time and space,
comparing with traditional businesses in physical locations.
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E-commerce and Business Intelligence together form a very powerful set that helps
website owners to know how to predict consumer behavior, identify market trends, find
consumption patterns, define consumer targeted marketing campaigns, among others.
The combination of these two technologies presents challenges such as high costs of
implementation, support and maintenance; probability of failure to implement with lack
of focus and little knowledge of the benefits of these areas and leading to resistance to
the adoption of these technologies by organizations.

In order to address problems related to poorly defined focus on e-commerce imple‐
mentation, performance indicators should be created to assist in solving organizational
problems and improve their processes, such as total number of visits, pages visited and
time on the site per user; total number of sales per day, month, year, season; abandonment
rate of the shopping cart; top selling products; quantity in stock; period of the day/day
of the week with more visits/purchases; percentage of deliveries on time; average time
of problem solving; number of clicks that the user makes until the purchase of a product/
service; among others.

Business Intelligence for e-commerce at the level of the company-client relationship
has great advantages because it leads to a better management of the relationship with
customers, detect patterns of purchase and analyze the behavior of customers, allowing
to create a better proximity with the client and consequently greater probability of
loyalty.

In relation to the internal structure of the company, the combination of these two
technologies (BI and e-commerce) permits to increase the company’s competitiveness,
improve stock management, optimize its processes, perceive market trends, increase
financial performance and carry out more specific marketing campaigns to go against
what customers buy most often.

Figure 2 illustrates our architecture proposal on business intelligence and e-
commerce. The idea was based on the Data Warehouse architecture [9] (represented in
Fig. 1) and the Data Webhouse architecture [19]. From the Data Webhouse architecture,
the technologies/processes involved in web transactions were collected and these were
added to the Data Warehouse architecture (architecture of the technological infrastruc‐
ture to support Business Intelligence), thus forming the Business Intelligence and e-
commerce architecture.

In the proposed architecture, the first phase consists in a costumer, using a browser,
and accessing the e-commerce portal. After this phase the remaining processes that are
part of the architecture are triggered.
The architecture consists of four levels:

• Level 1 - Data: the Web Server makes clickstream logs available, from the e-
commerce portal. These data sources go through a process of ETL that standardizes,
cleans and loads the data into the DW;

• Level 2 - Data Warehouse Server: integrates the organization’s DW and Data Marts,
loaded from the ETL tools;

• Level 3 - OLAP Server: the various cubes are visualized, allowing to analyze infor‐
mation and get answers to questions about the data, generate reports and identify
trends and patterns;
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• Level 4 – Business Intelligence Analytics: After processing the data, reports and
graphs are generated based on previously defined performance indicators and data
mining techniques are also applied [9].

Fig. 2. Proposal of a business intelligence and e-commerce architecture.

This architecture allows transforming raw data, from the consumers of the e-
commerce stores, into knowledge. The knowledge acquired with this architecture has
as main objectives the improvement of the client-company relationship and better
management of the internal processes of the company.

5 Related Work

The related work presented in this section permits to identify and evaluate current
knowledge about business intelligence and e-commerce.

The paper in [20] reviews the growing body of research on electronic commerce
from the perspective of economic analysis. The authors construct a new framework to
understand electronic commerce research and to identify the range of applicable theory
and current research in the context of the new conceptual model. According to the
authors, the proposed framework is a valuable analytic tool that will prove ever more
useful as new developments occur in electronic commerce that can be understood from
the point of view of economic theory.

E-commerce optimizes and enhances the relationship and communications between
the organization, producers, distributors and customers. The success in e-commerce
depends upon determining effective factors in e-commerce. In [21], the authors proposed
a model and framework to specifying the effective factors on e-commerce success. Based
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on the results obtained, they concluded that customer satisfaction, the amount of costs,
infrastructures and knowledge and information are the effective’s factors which have a
significant impact on e-commerce success. This work has a limitation because only
participants from a single company were selected.

In many organizations, decisions are still made based on experience and intuition
rather than on facts and rigorous approaches. The author in [22] review the concept of
Business Intelligence as an open innovation strategy and address the importance of BI
in revolutionizing knowledge towards economics and business sustainability,
concluding that successful BI solutions provide businesspeople with the information
they need to do their jobs more effectively.

The paper [23] focuses on the deployment of BI in the cloud, from the comparative
advantage of design science research (DSR). The authors produce a state of the art of
research pertaining to BI in the cloud, following the methodology of systematic literature
review. The contributions are: a literature review may help DSR researchers get an
overview of this active research domain; the two-dimensional framework facilitates the
understanding of different research streams; and proposed future topics may guide
researchers in identifying promising research avenues.

Business Intelligence and Analytics (BI&A) is about the development of technolo‐
gies, systems, practices, and applications to analyze critical business data so as to gain
new insights about business and markets. The aim of [24] is to review the state of the
art techniques and models and to summarize their use in BI&A applications. For each
research direction, we will also determine a few important questions to be addressed in
future research.

The paper in [25] explores Big Data Analytics (BDA) in e-commerce by drawing
on a systematic review of the literature and presents an interpretive framework that
explores the definitional aspects, distinctive characteristics, types, business value and
challenges of BDA in the e-commerce landscape. Also, triggers broader discussions
regarding future research challenges and opportunities in theory and practice.

There are several Business Intelligence tools. In [26] the authors evaluate three open
source tools, concluding that Pentaho might be a better choice, because it has more
resources available. In relation to commercial tools, the authors in [27] analyzed six
commercial BI suites: beMemo, IBM, Microsoft, MicroStrategy, Oracle, and SAP. They
concluded that the most effective BI platforms are IBM and MicroStrategy because both
had a full validation in all analyzed functionalities.

The combination of BI and e-commerce concepts remains poorly-explored which
inhibits its theoretical and practical development. The present paper presents new
contributions, indicating future directions in this area presented in the next section.

6 Future Research Directions

The large amount of data generated in e-commerce makes it important to combine the
concept of BI and e-commerce. This junction allows to create new research directions.
The following are some proposals for future research directions:
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• Big Data: due to the sheer volume of data, it is useful to add the Big Data concept.
In this way, data analytics becomes faster and this concept has the advantage of being
able to analyze unstructured data;

• Cloud Computing: the use of cloud computing may bring advantages, since it leads
to infrastructures’ expenses reduction and save time in maintenance;

• Machine Learning: consists of learning automatically, in which the machine builds
algorithms that can learn and perform predictions. This method may be of value in
this area because it can produce data analysis methods to faster and more accurate
analysis. In this way, it can aid to decision making more efficiently and quickly
without human interaction;

• Privacy and Security: one of the great challenges of data collection and analysis is
to ensure privacy and data security. Data contains information about the users, which
may be used in not appropriate ways and, therefore, should not be disclosed. BI and
e-commerce have large volume of data and it would be advantageous to find data
protection and security mechanisms so that they develop protection against computer
attacks and do not allow information leakage.

With the combination of BI and e-commerce, there is an opportunity to mix and
create new paradigms and concepts. The future directions described above allow to aid
this creation.

7 Conclusions and Future Work

We provide a survey with an insight into business intelligence and e-commerce
currently, concluding that their junction has not yet been described or clarified. Due to
this gap, we propose the combination of these two technologies, showing the advantages
of its application. An architecture was also proposed to illustrate this intersection and
to emphasize its importance in order to be applied in real cases.

We concluded that the combination of these areas brings numerous advantages:
enable to gather knowledge about the customers of e-commerce platforms; allow the
analysis of behaviors; find purchasing patterns; develop a better relationship manage‐
ment with customer; better stock management; optimizing the organization’s processes;
support to create marketing actions; greater competitiveness; better financial perform‐
ance; and so forth.

We also conclude that the proposed architecture permits to transform raw data,
generated by the consumers in e-commerce stores, into knowledge: data comes from
user accesses to the online store, and e-commerce stores collect a lot of information,
such as the total number of visits, total sales, products sold, products viewed, followed
recommendations, among others. With the application of Business Intelligence to this
data it is possible to obtain the desired knowledge to better manage e-commerce.

Research future directions presented aim to help researchers to discover new paths,
new paradigms, new concepts and possibly new architectures.

As future work, we intend to apply the combination of business intelligence and e-
commerce to a real ecommerce company and analyze its benefits in the short and long term.
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