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Abstract – Nowadays, the data scarcity problem has been 
supplanted by the data deluge problem. Marketers and Customer 
Relationship Management (CRM) specialists have access to rich 
data on consumer behaviour. The current challenge is effective 
utilisation of these data in CRM processes and selection of 
appropriate data analytics techniques. Data analytics techniques 
help find hidden patterns in data. The present paper explores the 
characteristics of data analytics as the integrated tool in CRM for 
sales managers. The paper aims at analysing some of the different 
analytics methods and tools which can be used for continuous 
improvement of CRM processes. A systematic literature has been 
conducted to achieve this goal. The results of the review highlight 
the most frequently considered CRM processes in the context of 
data analytics. 

 
Keywords – Analytical CRM, data analytics, data mining. 

I. INTRODUCTION 

Data analytics research has its origins in the 1970s. However, 
it has experienced a recent explosion of publications since 
2008, chiefly, due to improvement of computing technologies. 
The data analytics literature has been growing over the past few 
years, attracting a steady stream of research and journal 
publications. Today many companies that consider themselves 
market driven are still organised around their products. In the 
era of rapidly changing, globalised economies, and highly 
competitive markets, transformation from a product-centric 
focus to a more customer-centric view is required. Customers 
expect personalised products and services because they know 
that companies have data about them and the opportunity exists 
to provide customisation. Nowadays, the ability to generate 
useful information from data is essential for CRM specialists. 
This can be achieved by using data mining (DM) techniques to 
find the hidden and unknown customer information from 
customer data and, thus, achieve effective CRM. According to 
the 2016 Digital Trends in Financial Services study, 62 percent 
of respondents indicate a single customer view is a top priority 
in the advancement of digital maturity [1]. 

Demographic, socioeconomic or geographic characteristics 
of the customers are the traditionally and widely used variables 
for the customer analysis.  Customer intelligence data mining 
models may be the most powerful and simplest technique for 
generating knowledge from CRM data [2]; however, this 
approach does not consider the customer behaviour data [2]. 
Data analytics provides an opportunity to transform from a 
product-centric focus to a more customer-centric view [3]. Data 
analytics, supported by CRM, can be used throughout the 
organisation, from forecasting customer behaviour and 
purchasing patterns to identifying trends in sales activities.  

Data analytics needs to be used to form responses to real time 
shifts in customer actions and behaviour. 

Effective CRM using data analytics has many stakeholders, 
including data mining practitioners and consultants, data 
analysts, statisticians, and CRM officers. Historically, business 
intelligence and data warehouses have been associated with 
back office employees. Over time, knowledge workers got 
directly involved in data analysis and developed abilities to 
perform rich and diverse analytical activities. Pervasive BI is 
the ability to deliver integrated right-time DW information to 
all users, including front-line employees, suppliers, customers, 
and business partners [4]. As usage matured, requirements to 
include predictive analytics, event-driven alerts, and 
operational decision support have become the norm [4]. 

The present paper provides a systematic review of literature 
related to application of data analytics techniques in CRM 
published in academic journals and other reports between 2013 
and 2017. The specific research questions addressed are:  
1) used data mining techniques in each phase of the customer 
lifecycle, 2) used CRM functional solutions in each phase of the 
customer lifecycle, 3) used data mining technique in CRM 
functional solutions. It builds on earlier work by Ngai et al.  [5] 
focusing solely on data mining in the context of CRM systems. 

The paper is organised as follows. Section II describes the 
research methodology used in the study. Section III reviews 
data analytics in the customer life cycle and data analytics 
techniques. In Section IV, articles about data analytics in CRM 
are analysed and the results of the classification are reported, 
and, finally, conclusions, limitations and implications of the 
study are discussed. 

II. RESEARCH METHODOLOGY 

Bibliographical databases are used for searching research 
articles in the survey. A review of articles related to the topic 
was done within SCOPUS, which is one of the largest abstract 
and citation databases of peer-reviewed literature. The literature 
search was conducted using terms “customer relationship 
management” and “data analytics” which resulted in 62 articles. 

TABLE I 

SUMMARY OF FUNDED PUBLICATIONS 

Year of Publication Publications Count 
2013 10 
2014 14 
2015 17 
2016 11 
2017 10 
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The abstract or/and full text of each article were reviewed to 
eliminate those that were not actually related to data analytics 
techniques in CRM. The selection criteria were as follows: 

 only articles published in business intelligence, data
mining, knowledge discovery or customer management
related journals were selected, as these were the most
appropriate outlets for data analytics in CRM research
and the focus of this review;

 only articles of Computer Science, Engineering,
Business, Management and Accounting, Economics,
Econometrics and Finance, Decision Sciences,
Mathematics and Materials Science were selected;

 only articles clearly describing usage of data analytics
techniques in CRM processes were selected;

 unpublished working papers were excluded;
 publication duplicates were excluded.

Each article was carefully reviewed and separately classified 
according to the four categories of CRM dimensions, nine CRM 
functional solutions and seven categories of data mining 
models. 

III. DATA ANALYTICS IN THE CUSTOMER LIFE CYCLE

Customers’ data may be found in enterprise-wide 
repositories, sales data (purchasing history), financial data 
(payment history and credit score), marketing data 
(campaign response, loyalty scheme data) and service data. 
All of these data create new opportunities to extract more 
value. As shown in Fig. 1, enterprise CRM supports all 
aspects of the customer life cycle. Ideally, CRM is “a cross-
functional process for achieving a continuing dialogue with 
customers, across all of their contact and access points, with 
personalised treatment of the most valuable customers, to 
increase customer retention and the effectiveness of 
marketing initiatives” [9]. 

From the business planning perspective, the CRM 
framework can be classified into operational and analytical. 
Operational CRM refers to the automation of business 
processes, whereas analytical CRM refers to the analysis of 
customer descriptive, attitudinal, interactive and behavioural 
information so as to support the organisation’s customer 
management strategies [5]. 

Analytical CRM builds on the foundation of customer 
information. The role of analytical CRM continuously increases 
in enterprises. Analytical CRM is the use of data to develop 
relationship strategies. 

The ability to access, analyse, and manage vast volumes of 
data while rapidly evolving the information architecture has 
long been a goal at many enterprise institutions. An integrated 
approach to data analytics management requires a broad 
business perspective not just slamming in another software 
package. Typically, data analytics involves integration with the 
following infrastructure and tools [5]: 

 analytical CRM (customer information storage and
business rules and decision automation engine.
Predictive models can be integrated with a business
rule engine, which drives the workflow);

 predictive analysis, data mining, and statistical
modelling tools;

 visualization tool (business intelligence).
Typically, there are four phases of the customer lifecycle: 

Customer Identification, Customer Attraction, Customer 
Retention, and Customer Development. These four dimensions 
can be seen as a closed cycle of a customer management system. 
In order to gain a deep understanding of Data analytics in CRM 
processes, this section will introduce CRM functional 
technologies that are closely related to data analytics. Table I 
outlines some of the most widely used CRM functional 
solutions, their definitions and their implementation benefits.  

Fig. 1. CRM supports the customer life cycle. 

Customer 
Identification 

Customer 
Attraction

Customer 
Retention

Customer 
Development

Target Customer Analysis

Customer Segmentation

Direct Marketing

Loyalty Program

One‐to‐One Marketing

Complaints Managment

Customer Lifetime Value Up/Cross Selling

Market Basket Analysis

Customer 
Life Cycle

CRM 
Functional
solutions

Enterprise 
CRM 

Integrated
solutions

Sales systems Marketing systems Customer service 
systems

Data warehouse

Predictive analysis, 
data mining

Classification Clustering VisualizationForecastingAssociation Sequence 
Discovery Regression

Data Mining 
Techniques in 
Analytical CRM

Analytical 
CRM 

Operational 
CRM 

Customer Churn Prediction



Information Technology and Management Science 
 _______________________________________________________________________________________________ 2017/20 
 

105 
 

TABLE II 
CRM FUNCTIONAL SOLUTIONS 

# 
CRM Functional 

Solution 
Definition 

1 Target customer analysis A target market analysis is a systematic 
and comprehensive assessment that 
allows identifying important 
characteristics about target markets and 
grouping them into categories based on 
those characteristics 

2 Customer Segmentation Customer segmentation divides a 
customer base into groups of 
individuals that are similar in specific 
ways relevant to marketing, such as 
age, gender, interests and spending 
habits 

3 Direct Marketing Direct marketing is a form of 
advertising which enterprises and  
organisations use to communicate 
directly to customers through a variety 
of media, including cell phone text 
messaging, e-mail, websites, etc. [39] 

4 Loyalty Program me Loyalty programmes are structured 
marketing strategies designed by 
merchants to encourage customers to 
continue to shop or use the services of 
businesses associated with each 
programme. These programmes exist 
covering most types of business, each 
one having varying features and reward 
schemes [15] 

5 One-to-one marketing Personalised marketing is a marketing 
strategy by which companies leverage 
data analysis and digital technology to 
deliver individualised messages and 
product offerings to current or 
prospective customers [54] 

6 Complaint management Complaint management re-establishes 
the satisfaction of the person who has 
lodged a complaint and reinforces the 
customer relationship 

7 Customer lifetime value In marketing, a customer lifetime value 
is a prediction of the net profit 
attributed to the entire future 
relationship with a customer [41] 

8 Market basket analysis Market basket analysis (also called an 
association analysis) analyses purchases 
that commonly happen together 

9 Up/Cross-selling Cross-selling is a practice of selling an 
additional product or service to the 
existing customer. In practice, 
businesses define cross-selling in many 
ways. It is often combined with cross-
selling and up-selling techniques to 
increase revenue [12] 

 
Table II outlines the existing CRM functional solutions and 

its concepts and scenarios which make some impact on specific 
operation management industrial business use cases. There are 
nine existing examples of data analytics applications in 
industries which enhance operation processes to some extent. 

IV. DATA ANALYTICS TECHNIQUES 

Methods for querying and mining big data are fundamentally 
different from traditional statistical analysis on small samples. 
Firstly, data mining requires integrated, cleaned, trustworthy, 
and efficiently accessible data, declarative query and mining 
interfaces, scalable mining algorithms, and big-data computing 
environments. At the same time, data mining itself can also be 

used to help improve the quality and trustworthiness of the data, 
understand its semantics, and provide intelligent querying 
functions [13]. 

Each data mining technique can perform one of the following 
types of data modelling or even more: Association, 
Classification, Clustering, Forecasting, Regression, Sequence 
Discovery and Visualisation [11]. 

A. Association 

Association or association rule learning is method that is used 
to discover unknown relationships hidden in big data. Rules 
refer to a set of identified frequent itemsets that represent the 
uncovered relationships in the dataset. The underlying idea is to 
identify rules that will predict the occurrence of one or more 
items based on the occurrence of other items in the dataset. 
There are different algorithms used to identify frequent itemsets 
in order to perform association rule mining. The most known 
algorithm is the Apriori algorithm, but the Eclat and the FP-
growth algorithm are also often used [5]. 

B. Classification 

In data mining, classification is considered an instance of 
supervised learning, i.e., learning where a training set of 
correctly identified observations is available. Classification is 
the problem of identifying to which of a set of categories a new 
observation belongs, on the basis of a training set of data 
containing observations whose category membership is known. 
An example would be assigning a customer into “high risk” or 
“low risk” classes or assigning a diagnosis to a given patient 
[10], [14]. 

C. Clustering 

In data mining, clustering is the task of grouping a set of 
objects in such a way that objects in the same group (called a 
cluster) are more similar (in some sense or another) to each 
other than to those in other groups (clusters). Big data clustering 
techniques are classified into two categories: single machine 
clustering techniques and multiple machine clustering 
techniques, the latter have been drawing more attention recently 
because they are faster and more adapt to the new challenges of 
big data [5], [14]. 

D. Forecasting 

Forecasting is the process of making predictions of the future 
based on past and present data and most commonly by analysis 
of trends. A commonplace example might be estimation of 
some variables of interest at some specified future date [4], [5]. 

E. Regression 

Regression analysis is widely used for prediction and 
forecasting. In data mining, the regression analysis is a 
statistical process for estimating the relationships among 
variables. Most commonly, the regression analysis estimates 
the conditional expectation of the dependent variable given the 
independent variables, i.e., the average value of the dependent 
variable when the independent variables are fixed [4], [5]. 
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F. Sequence Discovery 

Sequential pattern mining is a topic of data mining concerned 
with finding statistically relevant patterns between data 
examples where the values are delivered in a sequence. It is 
usually presumed that the values are discrete, and thus time 
series mining is closely related. Sequential pattern mining is a 
special case of structured data mining [6]. 

G. Visualisation 

The purpose of data visualisation is to communicate 
information clearly and efficiently via statistical graphics, plots 
and information graphics [7]. Effective visualisation helps users 
analyse and reason about data and evidence. It makes complex 
data more accessible, understandable and usable. Data 
visualisation combines technical and artistic aspects of data 
analysis. It is viewed as a branch of descriptive statistics by 
some researchers, and as a grounded theory development tool 
by others [8]. 

The prediction model can have varying levels of 
sophistication and accuracy, ranging from a crude heuristic to 
the use of complex predictive analytics techniques. 

V.  CLASSIFICATION OF THE ARTICLES 

The distribution of articles classified by the CRM dimension 
is shown in Table III. Among the four CRM dimensions, 
customer development (19 out of 51 articles, 37.3 %) is the 
most common dimension for which data analytics is used to 
support decision making. 

TABLE III 

THE DISTRIBUTION OF ARTICLES CLASSIFIED BY THE CRM DIMENSION 

CRM 
Dimension 

Amount Percentage Papers 

Customer 
Identification 

9 18 % [16], [18], [27], [40], [46] , 
[47] ,[50], [55], [67] 

Customer 
Attraction 

16 31 % [19], [20], [29], [34], [37], 
[44], [45], [49], [52], [53], 
[57],[59], [61], [65], [66], [68] 
 

Customer 
Retention 

7 14 % [17], [21], [24], [26], [28], 
[35], [64] 

Customer 
Development 

19 37 % [3], [22], [23], [25], [30], 
[31], [32], [33], [36], [38], 
[42], [43], [48], [51], [56], 
[58], [60], [62], [63] 

 
The distribution of articles classified by the CRM functional 

solution is shown in Table IV. Among the nine CRM functional 
solutions, direct marketing (10 out of 51 articles, 20 %) is the 
most common CRM functional solution for which data 
analytics is used to support decision making. 

The distribution of articles classified by the data mining 
technique is shown in Table V. Among the seven data mining 
techniques, clustering (7 out of 51 articles, 14 %) is the most 
common data mining technique for which data analytics is used 
to support decision making. 

 
 
 
 
 

TABLE VI 

THE DISTRIBUTION OF ARTICLES CLASSIFIED BY THE CRM FUNCTIONAL 

SOLUTION 

CRM Functional 
Solution 

Amount Percentage Papers 

Target customer 
analysis 

9 18 % [16], [18], [29], 
[45], [53], [59], 
[63], [50], [47] 

Customer 
Segmentation 

6 12 % [18], [27], [40], 
[46], [55], [67] 

loyalty programme 9 18 % [21], [24], [28], 
[35], [38], [42], 
[48], [58], [60] 

Direct marketing 10 20 % [34], [37], [44], 
[49] ,[52], [57], 
[61], [65], [66], 
[68] 

One-to-one 
marketing 

2 4 % [31], [33] 

Complaint 
management 

2 4 % [17], [35] 

Customer lifetime 
value 

8 16 % [25], [26], [30], 
[51], [56], [60], 
[62], [64] 

Market basket 
analysis 

2 4 % [34], [37] 

Up/Cross-selling 7 14 % [3] ,[20], [22], 
[23], [32], [36], 
[38] 

 

TABLE V 

THE DISTRIBUTION OF ARTICLES CLASSIFIED BY THE DATA MINING 

TECHNIQUE 

Data Mining 
Technique 

Amount  Percentage Papers 

Association 3   6 % [3], [34], [37] 
Classification 6  

12 % 
[18], [3], [21], 
[22], [27], [35] 

Clustering 7  
14 % 

[3], [27], [40], [46], 
[55], [67], [71] 

Forecasting 2   4 % [23], [30] 
Regression 4   8 % [24], [58], [65], [68] 
Sequence 
Discovery 

2  
4 % 

[26], [63] 

Visualisation 6  
12 % 

[25], [35], [42], 
[51], [55],[59] 

 
Full list of reviewed publications with classification is 

available at https://drive.google.com/open?id=0Bwp9RlyV--
pwcFg1dC1kSzlMNG8 

VI. CONCLUSION 

Application of data analytics in CRM is an emerging trend in 
the industry. It has attracted the attention of industry 
practitioners and academics. This literature review has 
identified 51 articles related to data analytics in CRM, 
published between 2013 and 2017. This paper has provided a 
detailed review based on four CRM dimensions, seven CRM 
functional solutions and nine data mining techniques. 

This study have some limitations. First of all, this literature 
review has only surveyed articles published between 2013 and 
2017, which were extracted based on a keyword search of 
“customer relationship management” and “data analytics”. 
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Enterprise CRM supports all aspects of the customer life 
cycle. The Role of analytical CRM continuously increases in an 
enterprise. Analytical CRM is the use of data to develop 
relationship strategies. The clustering model is the most 
commonly applied model in CRM processes for predicting 
future customer behaviour. 
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