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Abstract - E-commerce in India has turned out to be a game changer for the Indian economy as the e-commerce industry is 
expected to form the largest part of the Indian internet market with a value of approximately US$100 Billion by 2020. But 
the fierce competition in online e-commerce industry has forced the companies to focus on providing customer delight and 
win customer loyalty. Therefore, measuring the parameters which drive customer satisfaction has become vital from the 
long-term growth perspective of the businesses. In this paper we attempted to identify the drivers of profitability with the 
support of data gathered from a small business and a relatively new entrant to the online e-commerce sector to see if RFM 
analysis can be used to segment the customer database by profitability. The study also aimed to evaluate whether we can 
model projected Customer life time value (CLV) from the RFM profile.  
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I. INTRODUCTION 
 
E-commerce in India has turned out to be a game 
changer for the Indian economy as the E-commerce 
industry is expected to form the largest part of the 
Indian internet market with a value of approximately 
US$100 Billion by 2020. E-Commerce has 
completely transformed the way business approach 
being practiced in India. With the availability of 
lucrative and convenient trading options at the core of 
the consumer facing business, the E-Commerce 
players offered the power to create innovative, 
sustainable, consistent and seamless transaction 
experience across all avenues. The Indian economy 
has been consistently showing strong growth signals, 
with the average GDP growth rate at 7.5% in 2015-
16. The retail sector has also shown a promising trend 
of 11% CAGR, growing from an estimated size of 
over USD 600 Billion now to USD 1 Trillion in 2020. 
E-Commerce has also become a key driver to create 
new markets in physically unreachable geographies. 
In addition, India has seen a massive shift in mobile 
usage from voice to data. Mobile internet spend has 
risen over 64% due to an availability of high-speed 
3G & 4G internet connectivity at affordable prices 
which has led to an increase in mobile transactions.  
 
The Indian government introduced reforms to attract 
Foreign Direct Investment (FDI) in retail industry 
with the approval of 51 per cent FDI in multi-brand 
retail and 100 % FDI in single brand retail. Indian 
economy has also accelerated by the timely and 
efficient implementation of Government initiatives 
such as Make in India, Skill India, Startup India 
programs. India’s rank for ease of doing business 
went up by 12 in just one year due to an improved 
regulatory framework and created a productive 

business-friendly environment. The improvements in 
India’s macroeconomic indicators, accompanied with 
the ongoing efforts to revitalize growth have offered 
new hope to investors. 
 
While India is becoming popular investment 
destination throughout the globe, Taiwanese investors 
have also joined the race to do major investments in 
India. Taiwan-India relationship has made significant 
progress for the past decades. Taiwan president Tsai 
Ing-wen’s “new southbound policy” in the hope of 
reducing Taiwan’s economic dependence on China 
and create opportunities for Taiwanese businesses in 
Southeast Asia and India has also played a vital role. 
As per the reports published on Bnext.com, 
Taiwanese semiconductor firm MediaTek has agreed 
to invest US$60 million in Indian e-commerce 
service Paytm, per press reports, giving it more 
leverage in a large and key market. As per the online 
media reports Taiwan-based Foxconn Technology 
Group had decided to invest $600-700 million in 
Indian E-Commerce company, Snapdeal. Taiwan 
Mobile Co. is also studying the possibility of 
investing in the telecom markets of India & 
evaluating the possibility of collaborating with local 
telecom operators to win potential 4G market as 
Indian market is migrating to 4G technology.  
 
Though Ecommerce sector indicates immense growth 
opportunities, the challenge for Ecommerce players is 
that the Customer relationship management in 
Ecommerce sector which has transformed and paved 
the way for CEM (customer experience 
management). The uniqueness of Indian customers 
and their changing preferences have forced 
Ecommerce players to make continuous efforts in 
understanding customer’s perceptions and create 
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diversified and innovative business models. Another 
challenge for Ecommerce players is to maintain 
business profitability within fierce competition which 
makes measuring customer profitability critical both 
in short term & long term perspectives. The 
profitability can be measured by firstly, 
understanding how to manage the customer base and 
target marketing and communication strategies; 
secondly, identifying, retaining and nurturing the 
right customers to maximize the return on the 
available resources. 
 
This paper proposes utilization of RFM (recency, 
frequency, monetary) analysis & CLV (customer 
lifetime value) measurement technique to measure 
profitable customer. It is expected that the proposed 
approach will enable Ecommerce players & investors 
from India and Taiwan to determine where and how 
to allocate their resources efficiently, which in turn 
will help them to create promotional & sales driven 
strategies to generate profitable business. 
 
In this paper we performed a study with the support 
of data gathered from a small business and a 
relatively new entrant to the online e-commerce 
sector to address the following research questions: 
Q1. Can we Identify drivers of profitability in 
Ecommerce business? 
Q2. Can customer database be segmented to identify 
which customers are the most profitable? 
Q3. Can RFM segmentation be used to segment and 
predict profitability? 
Q4. Can we model Projected CLV from the RFM 
profile? 

 
II. LITERATURE REVIEW 
 
The following is an overview of some of the literature 
pertinent to the research on Ecommerce and 
profitability measurement in general. we will briefly 
explain the two analysis concepts, CLV which is 
widely used in many industries to profile and manage 
customer marketing and determining the most 
profitable customers and RFM analysis used in 
analyzing and clustering customer segments together 
to determine managerial decisions to develop plans 
for customer targeted communication and loyalty 
programs for various segments. 

 
2.1. CLV - Customer Lifetime Value 
CLV is a business metric that estimates the lifetime 
net profit from every paying customer. CLV is an 
indicator of how effective a business is at providing a 
quality customer experience.  
 
Farris et al. (2010) defined customer lifetime value in 
the textbook “Marketing Metrics: the definitive guide 
to measuring marketing performance” as “CLV is the 
dollar value of a customer relationship based on the 
present value of the projected future cash flows from 

the relationship.” As per Kumar and Rajan (2009) 
explained CLV can be defined as: “The sum of 
cumulated cash flows-discounted using the weighted 
average cost of capital (WACC) of a customer over 
his or her entire lifetime with the company.” 
 
Customer life time value can be defined in various 
ways but at their core these definitions share a 
common link. CLV is the present value of all incomes 
derived from the customer minus the costs to serve 
these customers over time period in which the 
customer is doing business transactions with the 
organization. 

 
2.2. Customer Lifetime Value Models 
Generally revenues from a customer and the costs of 
attracting, selling, and servicing that customer are 
some of the factors that determine the monetary value 
of the CLV. Researchers have made number of 
assumptions and developed multitude of CLV models 
in order to illustrate the CLV concept and its 
calculation for various business segments. This 
literature review provides a brief overview of some of 
these models which is helpful to understand the 
basics of CLV concept and its applications from 
organizations perspective. 
 
Jain & Singh (2002) have proposed four basic types 
of models for CLV evaluation and suggested that the 
variations of these four basic models can be 
numerous depending on the specific task, availability 
of data, and the user. 

 
2.2.1. Basic structural model: 
 

             
i= period of cash flow from customer transactions 
Ri= revenue generated from customer in period i 
Ci= total cost of generating Ri in period i 
d= discount rate, which represents the cost of capital 
or time value of money 
n= total number of periods of projected life time for 
the customer 
This Particular Model assumes that all cash 
transactions take place at the end of a period 
 
2.2.2. Regression/RFM Models: 
The regression/RFM methods are to score customers 
for a variety of business decisions. An RFM analysis 
technique uses information on a customer’s past 
purchase behavior based on recency of past 
transactions, frequency of past transactions, and the 
monetary value of past transactions to score 
customers. Regression methods can use these 
variables to score customers & evaluate CLV of each 
customer. The score values are related to the expected 
potential customer transaction behavior and can be 
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considered as a measure of customer value to the 
firm.  
2.2.3. Optimum Resource Allocation Models:  
Blattberg & Deighton (1996) proposed models to find 
the optimal expense balance between customer 
acquisition and retention to maximize CLV. They 
also proposed to track customer equity gains and 
losses against the expenditure of marketing programs, 
which might unravel issues that might not be 
reviewed from income statements and would help to 
put customers at the topmost priority in strategic 
thinking. The model consists of two parts: 
 
Optimal level of acquisition spending 
a= (ceiling rate) [1 – exp ( - k1 *$A)]  
Contribution margin from acquiring a prospect year 1 
= a$m - $A 
$A =acquisition expenditure 
a= acquisition rate obtained as a result of $A 
Ceiling rate =limit to attraction of new customers 
k1= parameter controlling shape of exponent curve 
Optimal level of retention spending 
This second formula describes how CE is dependent 
on retention spending: 
r= (ceiling rate)[1 – exp( - k2 *$R)] 
Year y contribution from retention = r[$m - $R/r] 
$R= individual retention expenditure 
r= retention rate as a result of expenditure 
$m= margin earned from customer 
k2= parameter controlling shape of exponent curve 
         
This model considers the spending on customer 
acquisition for calculating CLV which further can be 
used as a basis for making optimal strategic planning 
for marketing resource allocation. 
 
2.2.4. Customer Migration Model 
In this model Jain & Singh used reference of Dwyer 
(1997) work where they proposed two customers 
categories “always-a-share” and “lost for good”. 
“always-a-share” type customers will rely on various 
service providers and will adjust their share of 
business done with each vendor as per the 
requirement. “Lost for good” customers make long-
term commitments to a vendor due to higher 
switching cost and assets dedicated to the purchase 
cannot be redeployed easily. 
 
This model makes realistic sense as based on past 
business transaction behavior; the future business 
transaction possibilities are updated. Hence a 
customer can still be retained by a firm even if 
customer does not do any business transactions in any 
particular period. 
 
2.4. RFM Analysis 
RFM (recency, frequency, monetary) analysis is a 
kind of analytical tool used for evaluation of 
Customer value analysis. This marketing technique is 
used to determine quantitatively which customers are 

the best ones by analyzing, how recently a customer 
has purchased (recency), how often they purchase 
(frequency) and how much money customer spent 
(monetary). RFM analysis is based on the marketing 
Pareto principle that 80% of business profits are 
achieved from 20% of customers. RFM allows 
marketers to segment their customer base in a way 
that empowers their business to utilize their resources 
in the right way, on the right customers. Sohrabi and 
Khanlari (2007) explained how RFM models are 
often developed to target marketing programs (that is, 
direct mail) for particular customers in order to 
improve response rates.  
 
Although RFM technique developed decades ago & 
is widely used as a crucial tool for firms to develop 
marketing strategies, it also has number of 
drawbacks. RFM technique only considers past 
purchase behavior and predicts that past behavior will 
reflect future behavior which does not give any 
assurance customers future business transactions with 
the firm.  RFM technique also does not consider 
external factors such as marketing actions, legislation 
and any alteration to product life cycle and services.  
Also, Kumar et al. (2008) research indicates that if 
Weighted RFM technique is used then the weighting 
values given to R, F & M will have great impact on 
the calculation of customer’s individual worth to the 
firm. 
 
Wei et al. (2010) in their research also stated 
disadvantages of this analysis. RFM technique is 
typically focused on identifying the most valuable 
customers, which indicates that there is little 
meaningful scoring possible on R, F & M when most 
customers have spent little or do not purchase often. 
They further suggest that this is particularly true for 
most firm sales because of the 80/20 principle (80% 
of business profits are achieved from 20% of 
customers) although this is usually not true in case of 
the case Ecommerce companies. 
 
2.5. Combining Methodologies to Produce More 
Accurate Profiling 
Many researchers have studied possibility of 
combining RFM and CLV that utilizing both RFM 
and CLV to cluster customer data more accurately 
used to evaluate CLV. Khajvand & Alizadeh (2011) 
in his research used Analytical Hierarchy Process 
Method to determine the relative importance of RFM 
variables. Further based on weighted RFM 
parameters, CLV value was calculated for each 
customer segmentation and CLV rank was assigned 
to each segment on the basis of its CLV value. Liu 
(2005) also applied analytic hierarchy process (AHP) 
to determine the relative weights of RFM variables in 
evaluating customer lifetime value and concluded that 
with the proposed methodology clustering customers 
into different groups not only improves the quality of 
recommendation but also helps decision-makers 
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identify market segments more clearly and thus 
develop more effective strategies. Fader  & Hardie 
(2005) in his research used using Iso-Value Curves 
for Customer Base Analysis and demonstrated that 
with this approach to combine RFM & CLV, the 
“zero class” (i.e., customers who have made no repeat 
purchases) constitutes an unexpectedly large portion 
of the overall future value of the entire customer base. 
 
III. RESEARCH METHODOLOGY  
 
The proposed approach uses weight of each RFM 
parameter according to the Analytic Hierarchy 
Process (AHP) method to provide key insights to the 
Marketers from E-commerce sector. The research 
model is a three phased model. In the first phase 
Online Ecommerce company data is collected & data 
cleansing is done in order to remove incomplete and 
irrelevant data and formatted according to the 
required format for further processing. In the Second 
phase RFM Analysis based on the recency, frequency 
and monetary attributes of the customers is 
performed. In the Third phase, the weighting (relative 
importance) of each RFM variable is evaluated using 
AHP method and finally K-means clustering is 
employed to group customers with similar lifetime 
value.  

 

 
Fig.1. Flowchart of this Approach 

 
The case study is used to demonstrate how our 
proposed model was applied in the real world data, 
collected from Indian online E-commerce Company. 
Using this data, 1,000 customers have been clustered 
using IBM SPSS Statistics tool V.24.0. 
 
Dataset used in this case study was provided by 
online retail company in India & collected through its 
channel partner for 2 years timeframe from January 
2012 till March 2014. The complete database 

included purchase details of 1,000 customers. The 
database included many data attributes such as 
customer ID, first transaction date, last transaction 
date, quantity, ordering amount. Also customer’s 
personal details such as sex, age, e-mail ids, and 
telephone numbers were included in the database. 
 
From this E-commerce company database, unwanted 
attributes like e-mail ids, telephone numbers were 
discarded as it was irrelevant for data mining process. 
The gender attribute was represented as M and F 
instead of male and female. The recency attribute was 
constructed based on the last order date. The 
frequency attribute was constructed based on the 
number of transactions each customer has made 
within the specified period. Monetary attribute was 
constructed based on the total amount of money spent 
by each customer. Figure 2 is the description: 
 

 
Fig.2. The description of customers 

 
Table 1: Sample of data extracted from customer database 

Customer ID R F M 
1018 15 3 33000 
1132 38 7 11200 
1956 42 15 46240 
1385 19 28 55200 
1060 25 17 24500 
1759 33 35 37950 
1477 139 18 36976 
 

Firstly each RFM variables were extracted from the 
customer database. Customer’s ID, number of days 
passed from the latest payment of customer, purchase 
frequency, and the time value of customer’s total 
payments were used for calculation. Then clustering 
was done SPSS using mean K-means method to make 
comparisons. The values were clustered in five 
clusters as shown in below tables. 

 
Table 2: Cluster Name vs. Cluster Number 

Name of cluster Cluster number  
Most valuable  5 

Valuable 4 
Uncertain 3 
Spenders 2 

Database 

Data reprocessing & cleansing 

Relevant Database 

RFM value extraction 

Clustering similar CLV with 
weighted RFM 

CLV ranking 

Phase - I 
Phase - II 

Phase - III 
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Churn 1 
 

Table 3: Clustering R Factor in RFM Model 

from to Cluster 
number 

Number 
of 

customers 
0 33 5 376 
34 78 4 239 
79 185 3 198 
186 297 2 132 
298 385 1 55 

 
Table 4: Clustering F Factor in RFM Model 

from to Cluster 
number 

Number 
of 

customers 
91 120 5 22 
61 90 4 48 
46 60 3 112 
31 45 2 285 
1 30 1 533 

 
Table 5: Clustering M Factor in RFM Model 

from to Cluster 
number 

Number 
of 

customers 
200001 500000 5 25 
100001 200000 4 87 
50001 100000 3 124 
25001 50000 2 228 

0 25000 1 536 
 
AHP method was used to find the weight and 
preference of all variables were obtained, and the 
obtained values were multiplied by MN, FN and RN 
 

Table 6: Weight of RFM Factors 
factor weight 

WR 42 
WF 108 
WM 112 

 
Calculating Customer Lifetime Value: 
The following equation was used to calculate 
customer lifetime value according to the RFM model: 
 
CLV=WRRN + WFFN + WMMN 
 
The CLV of every customer was divided into 5 
classes using K-means in order to obtain the intervals 
of each class and to determine the class of every 
customer from most valuable to the least valuable 
customers. 

 
Table 7: Final Clustering Output 

Cluster number Number of customers 
5 33 
4 61 
3 113 
2 255 

1 538 
 
CONCLUSIONS 
  
We used methodology that combines AHP method & 
RFM analysis. The data (how recently a customer has 
made a business transaction (R), how often a 
customer made a business transaction (F) and how 
much money a customer spent on each business 
transaction (M)) extracted from related database and 
classified in terms of each variable. Further the 
weight of each variable was calculated by AHP using 
Super decisions software. Finally, the value of each 
variable was multiplied by its weight. Later K-means 
method was used in SPSS to cluster customers into 
five clusters. Then, the clusters were sorted from the 
most valuable to the least valuable considering the 
CLV rank of each cluster. 
 
The major finding of this study was introducing a 
model for classifying the customers of E-commerce 
Company. The interesting pattern observed from the 
most valuable customers to the least valuable, i.e. the 
most valuable customers were in less numbers to 
whom a company can offer special services and 
strategies as its most valuable class of customers. In 
this way, different services of a company can be 
classified based on customer’s class. 
 
The aim of this paper was to develop a conceptual 
framework to analyze whether utilization of RFM 
(recency, frequency, monetary) analysis & CLV 
measurement technique can be applied in E-
commerce business to measure profitable customer 
and to answer the research questions discussed at the 
beginning of the study. 
 
Q1. Can we identify drivers of profitability? 
Overall the answer is yes. The drivers of profitability 
obviously, as expected, the largest driver of 
profitability was monetary value, but all the others 
were also proven to a noticeable effect. 
Q2. Can customer database be segmented to 
identify which customers are the most profitable? 
RFM is proven way to classify customers and 
segment the database for analysis and marketing 
research. E-commerce companies can use RFM 
scores to identify their most profitable customers and 
potential profitable customers. Cluster analysis can be 
used to further refine customer profiles as shown in 
Table 7.  
Q3. Can RFM segmentation be used to segment 
and predict profitability? 
 This study shows that RFM is strongly correlated to 
monetary value and CLV. But more databases are 
needed to verify this methodology approach to 
accurately predict profitability. RFM definitely 
identifies past trends but more variables need to be 
factored in the model to make it more effective. Due 
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to limited data availability, this was beyond the 
scope. 
Q4. Can we model Projected CLV from the RFM 
profile? 
In this study, we were able to verify that RFM scores 
and CLV are interrelated, but more work needs to be 
done to study this area as the E-commerce business is 
very complex and many other influencing factors 
need to be considered in order to develop a predictive 
model. 
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