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ABSTRACT 

 

With the advancement of technology and the widespread use of the Internet, the concept of big data, which we 

are often beginning to hear its name, has emerged. Big data can be briefly defined as an unstructured data 

stack. It aims to transform the data collected from different sources into a meaningful and processable format. 
One of these methods is RFM analysis. RFM analysis is an effective and practical marketing model that 

combines the initials of Recency Frequency and Monetary and performs behavioral customer segmentation. 

In this study, the importance of RFM analysis was emphasized. How to use RFM analysis in estimation 
models is explained in detail.The applicability of RFM analysis to the recycling project has been 

demonstrated. The operation of the model and the application of RFM to recycling projects are shown in the 

original retail data of a company operating in the metal industry. Therefore, they were encouraged to 
participate in recycling. According to the contribution rate of recycling, it is aimed to establish a profitable 

relationship between the customer and the company by applying discounts to the customers. 

Keywords: RFM, recycle, clustering, CRM, waste. 
 

 

1. INTRODUCTION 

 

The amount of information produced and stored at the global level is unimaginably large and 

is growing every day. Selecting and analyzing the fit for purpose among these big data stacks 

plays a major role in making the right decisions by developing effective strategies. The main 

purpose of data analysis is to ensure that the accumulated data is achieved with logical, useful and 

effective results by performing purposeful analyses. Big data analysis, which includes a wide 

range of solution suggestions, can cover different methods depending on the topic covered. In 

doing so, it is possible to utilize many different analyses, models and algorithms. One of them is 

RFM analysis.                                 

RFM analysis is a valid marketing model for behavioral customer segmentation. RFM, which 

can be applied to different fields, can also be applied on recycling projects with this study. Thus, 

the analysis of big data on the social responsibility project was carried out for the first time with 

RFM.  
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Recycling is a very important and necessary requirement, especially for the world, which is 

getting more and more polluted every day. Today, recycling is important for sustainability. The 

fact that progress in different fields is possible by acting in conjunction with natural sciences has 

further increased the importance of re cycling. Recycling is one of the main factors, especially in 

a more livable world, such as reducing human health and environmental risks, improving 

productivity and performance. Recycling, which is also of great importance to the production 

sector, provides benefits at many points, especially money savings and reduction in production 

costs. For this reason, enterprises operating in the production sector should take their part in 

recycling. The estimates of household, commercial and other waste diverted are shown in Figure 

1 [1]. 

 

 
Source: Defra Statistics 

 

Figure 1. Tons of waste material, UK, 2016 

 

Recycling can be carried out in different areas. One of these areas is metal. Recycling metals 

provides protection of natural resources, while using raw materials to produce new products 

requires less energy than energy. Recycling emits less carbon dioxide and other harmful gases. It 

saves money and allows manufacturing businesses to reduce production costs. Besides, i.e. since 

environmental protection awareness contributes to the development of the organization, 

employees have a sense of "sensitive consumer" and increase their reputation by ensuring that the 

business has the title of "environmentalist" in national and international marketsare also provided. 

While managing big data is an important point; there have been very rare studies of recycling 

in the world as analysis. One of them is the study of hydrogen storage cost analysis by Cassidy 

Houchins [2]. The purpose of this analysis has been to reduce costs. Another study is the 

conversion of used oil into valuable diesel by Anthony Kasozi [3]. As a result of this study, it is 

aimed to reduce the environmental pollution caused by waste oil.  

There has been no study in Turkey using any analysis method in which a segment strategy 

suitable for recycling is developed. Incentive methods for everyone in general; Plastic bottle 

piggy bank filling according to the number of bottles, devices that give pens in exchange for 

recyclable waste, machines that pay “1 TL” in exchange for liquid oil waste are used. For this 

reason, by segmenting the customers by reaching the right people; the right to special discounts 

for customers who can contribute to the recycling of metal waste is an incentive method applied 

for the first time in this study. In this study, which dealt with this important issue, analyses were 

carried out by RFM method. In the study, a new methodwas proposed for calculating the RFM 

score account differently. This method and approach has been studied on the 2017 data collected 

by a company operating in the production of metal kitchen ware in Istanbul.  
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In the following sections of the study, RFM analysis and different RFM models will be 

informed. Then, the importance of recycling for the sustainability of human life will be 

emphasized and a model will be proposed so that RFM can adapt to recycling projects. How to 

implement this proposed model will be carried out on the selected data set. Finally, the results 

will be interpreted. 

 

2. REVIEW OF LITERATURE 

 

2.1. For Recycle 

 

Recycling is very important for environment, living life, wellness and the sustainable world. 

Environmental, air and water pollution lead the world into an uninhabitable environment. For our 

future natural resources need to be preserved. Recycling and reusing iron, steel, copper, lead, 

paper, plastic and glass will prevent the consumption of natural resources. A significant portion of 

recycled materials is metal, plastic and glass waste used in food and beverage packaging, as well 

as paper and cardboard. Recycling protects our natural resources. Energy savings are provided. 

The amount of waste is decreasing. Recycling also means investment in the future and the 

economy. The following are the studies on recycling. 

In 2010, the Caught Green Handed campaign was launched in Ohio, USA as one of the “Grab 

the Prize for Contributing to Recycling” project. Consumers who brought waste to recycling bins 

were greeted with gift cards from various stores. The few "green handed" at first increased as 

news spread that prizes were being distributed. This campaign was later implemented in other 

regions, owned by university students and later spread more [4]. 

In 2010, an application launched in Barcelona aimed at recycling kitchen waste oils. 

Consumers who acquired containers called "Olipots" distributed free of charge by the 

municipality, collected their waste oils in these containers and began to recycle "green dots" 

placed in certain areas of the city. When the demand from the townspeople was high, the 

municipality produced more than the Olipots, and each house had one. Waste oils collected and 

sent to recycling plants are converted into biodiesel [5]. 

These machines, which pay for buying beverage cans, were first patented by the American 

company Reverse Vending® in 1920. The first machine to work was manufactured by Sweden's 

Wicanders in the late 1950s, and the developer was Norway's Aage Tvetian in 1962. For more 

than 50 years in Europe, these machines, usually in grocery stores, are in use on the principle of 

collecting empty beverage cans and returning the deposit price to the consumer. There is even a 

computer game room in Sweden with plastic bottle-operated computers. Public transport tickets, 

such as subways, can be purchased from these vending machines in Japan and in many countries 

[6]. 

 

2.2. For RFM Analysis 

 

RFM analysis has an important role in data mining. There have been very successful results in 

customer relations. An important study of RFM analysis is target company's "Pregnancy 

Prediction Score" application, one of the major USA retailers. Analysis stages: A customer is 

assigned an identification number (ID). So it's being hacked into the system. All purchases are 

recorded in connection with this customer ID. By examining the history formed, 25 different 

products purchased according to the stage of pregnancy are determined. As the customer receives 

these products, the association and meaning continues. When the target score is reached, product 

promotion and discount vouchers are sent to the customer concerned. Target managed to increase 

its revenues by 23$ billion between 2002 and 2010 [7]. 
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3. RFM MODEL 

 

RFM concept was first introduced in 1996 by Jan Roelf Bult and Tom Wansbeek as a 

marketing estimation application of economic models combined with statistical techniques [8]. 

RFM Mahboubeh Khajvand, part of the decision support system, was used in 2011 to segment 

customers and find the targeted audience in the most accurate way, a useful, simple and powerful 

consumer, Customer Relationship Management (CRM) is the application model, hedefined. In 

addition, from a different point of view, the Pareto Principle the 80/20 rule, or 80% of the results, 

comes from 20% of the causes. Similarly, 20% of your customers contribute 80% of your total 

revenue. The Pareto Principle is at the center of the RFM model. Focusing your efforts on critical 

customer segments will give you a higher return on investment, it contains logic. 

RFM is mostly used in e-commerce-marketing discount and campaign application, banking, 

credit and stock sales. Bult and Wansbeek defined these variables, which combine with the 

combination of initials, as follows: Recency-Frequency-Monetary means proximity-frequency-

expenditure. Recency refers to the customer's most recent purchase, frequency refers to the 

frequency of the customer's shopping frequency, and monetary refers to the customer's total 

shopping amount. In the RFM analysis model, differences were also made according to the 

function. Examples include:  
 

 RFD (Innovation, Frequency, Duration). The time spent here is time spent. Especially 

when analyzing consumer behavior of audience/reader/surf-oriented products is particularly 

useful.  

 RFE (Innovation, Frequency, Participation). Participation can be a composite value 

depending on the time spent on the page, pages per visit, bounce rate, social media participation, 

etc. It is especially useful for online businesses.  

 FRAT (Frequency, Renewal, Quantity and Type of Goods) is an extended version. In 

general, the purpose of this method of analysis is: 

o Who is your client? 

o Which customers are most profitable? 

o Which of your customers has recently visited you? 

o Which of your customers is most loyal? 

o For which campaigns did your customers react? 

o Which customers are missing?  

o Which customers are faced with losing?  

o Is the making of appropriate decisions by finding answers to the questions in the form of?  
 

The underlying logic of all these questions is that we can't do anything about it if the customer 

has recently made a purchase, the potential to shop again is high, if he frequently makes shopping, 

there is a high probability of making a purchase, if the total amount of purchases left by the 

customer is high, he can still shop. 

RFM reduces marketing costs due to optimal targeting. Controlled targeting reduces negative 

responses from customers. 

 

4. DATA MINING AND RFM 

 

4.1. Clustering Using RFM  

 

In recent years, some researchers have considered RFM variables in improving clustering. For 

example: Hosseini and his friends combined the weighted RFM model with K-Means to improve 

CRM [9]. An employer in Taiwan has implemented the RFM model and K-Means method in 

customer value analysis to reinforce customer loyalty for long-term profitable customers [10]. 

Chuang and Shen first assessed the importance of R, F and M weights with analytical hierarchical 
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process methodology and then customer life values. Finally, with cluster analysis, it has ranked 

valuable groups of customers using a self-organizing map method. In short, clustering is used to 

find similar customer segments. 

 

4.2. Classification Using RFM 

 

The integration of classification techniques and RFM was used by Olson et al. in 2009 to 

analyze customers' response suppositions to a particular product promotion. In the same year, 

Cheng and Chen compared and discussed three data mining techniques: The relative change in 

customer segmentation between logistics regression, decision trees and neural network 

algorithms. He used the classification decision tree technique to estimate the RFM values of the 

next customers from current estimates and to see the changes and transition allocations of RFM 

values over time [11]. 

 

4.3. Integrated Approach 

 

The use of RFM analysis in data mining; offers a new three-step approach using a few 

parameters together. In the approach, classification rules are discovered using RFM values, (i) 

demographic variables using the clustering task to find (ii) customer segments in a similar way 

(age, gender, education level, etc.), and to predict the future RFM values of customer segments, 

customer behavior, (iii) at the end; product union rule mining is carried out. This model is meant 

to help managers develop exactly better marketing strategies using data mining and RFM 

Analytics [12]. 

 

5. RFM ANALYSIS 

 

RFM analysis can be calculated by multiple methods and formulas. The equation (1) contains 

the general formulation of RFM. 
 

(𝑅𝑒𝑐𝑒𝑛𝑐𝑦𝑆𝑐𝑜𝑟𝑒 × 𝑅𝑒𝑐𝑒𝑛𝑐𝑦𝑊𝑒𝑖𝑔ℎ𝑡) + (𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦𝑆𝑐𝑜𝑟𝑒 × 𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦𝑊𝑒𝑖𝑔ℎ𝑡) +
(𝑀𝑜𝑛𝑒𝑡𝑎𝑟𝑦𝑆𝑐𝑜𝑟𝑒 × 𝑀𝑜𝑛𝑒𝑡𝑎𝑟𝑦𝑊𝑒𝑖𝑔ℎ𝑡)                                                         (1) 
 

“Recency, Frequency, Monetary” in equation (1); date, frequency and monetary are divided 

into 5 intervals of 20% in itself, the highest 20% of the 5, the highest 2. part 4, 3. part 3, 4. part 2 

is calculated by giving 1 point to the lowest or the last lowest or the 20% of the 20%. The weights 

in the formula underlying this logic differed according to the people and theories. These are listed 

below, respectively. 

 

 5.1. Model 1 

 
(𝑅𝑒𝑐𝑒𝑛𝑐𝑦𝑆𝑐𝑜𝑟𝑒 × 100) + (𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦𝑆𝑐𝑜𝑟𝑒 × 10) + (𝑀𝑜𝑛𝑒𝑡𝑎𝑟𝑦𝑆𝑐𝑜𝑟𝑒)                      (2) 
 

As can be seen in equation (2), the most important factors in RFM analysis are Recency, 

Frequency and Monetary. This is how the RFM score is calculated for each customer. 

 

5.2. Model 2 

 

 3 ( 2) ( 1)R F M                                                                   (3) 
 

Model 2 was published by John Miglautsch in The Journal of Database Marketing on May 28. 

It was introduced in 2000. The equation (3), logic gives the nearest shoppers more power for 

return, and also gives some support to the frequency. The logic behind increasing the frequency is 
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that if two customers have the same rate of recession, the buyer who purchases more frequently 

will respond if one of them orders only once.  

 

5.3. Model 3 

 

 9.9 ( 6.6) ( 3.3)R F M                                                                   (4) 
 

The equation (4) was developed by Tsai and Chiu in 2004, and companies that want to act on 

a 100-point scale of logic in this model use this method to have a score image in the range of 19.8 

to 99 points. Instead of multiplying by 3, 2, 1, as in Model 2, the compound number is obtained 

by multiplying 9.9 by 6.6, 3.3. 

 

 5.4. Model 4 

 
(𝑅 𝑆𝑘𝑜𝑟) + (𝐹 𝑆𝑘𝑜𝑟) + (𝑀 𝑆𝑘𝑜𝑟)                                                                (5) 
 

The equation (5), the logic is that because the scores are evenly weighted, by collecting these 

3 scores without any weight multipliers; for example, write as a total score ranging from 3 to 15, 

such as 5 + 2 + 3 = 10 or 1 + 3 + 2 = 6. The basic requirement in this method depends on the 

company's equal evaluation of the three main features. Since the values will be evaluated equally, 

instead of being evaluated side by side, it is easier to evaluate the result of the result-oriented and 

large-to-small ranking, rather than individual evaluations [13]. 

RFM analysis and score calculations can then be combined with RFM analysis and data 

mining by performing Basic Components Analysis and Cluster Analysis. While the variables that 

are weighted in the analysis of the basic components are seen, the clustering analysis creates 

classes according to average. 

 

6. RECYCLE PROJECT WITH RFM ANALYSIS 

 

In the analysis, the data set; Turkish-based metal kitchen ware sourcing company includes 

transactions between 01/01/2017 and 31/12/2017. Because it is a manufacturing company, each 

customer can shop once every month. There is no repetitive data. This is how the data is arranged. 

The aim of the analysis is to improve the quality of life, to identify the customers who can 

contribute the most to recycling, which is a social responsibility project. Thanks to the recyclings 

received, a discount will be applied, and the company's production costs will be reduced and 

profit-making will be provided. Most frequently, customers who shop and pay the most in the 

most recent date range are potentially the ones with the most tendency to recycle products they've 

bought in the past. Analysis will be improved for this purpose. The method used in the study is 

Model (1), Model (2), Model (3), Model (4). 

The data has a total of 284 customers and 3 different variables. Here are the descriptions of 

the variables in the data set: 
 

Customer Name: Each different buyer who purchases from the company. 

Monetary : The total amount of expenditure for each customer within a year. 

Frequency : The total number of order bears in a year. 

Recency : The last ordered month in a year. 

 

The Table 1 below contains the information of 10 customers as an example. 
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Table 1. Customer information 
 

 
 

RFM has a “1 = weakest customer”, “5 = most valuable customer” scale from 1 to 5. It is 

called a “customer value criterion”. This range determination and scoring method depends on 

individual businesses. Because businesses decide which ranges are ideal for innovation, frequency 

and monetary values, they can change. However, the programs used today automatically dissect 

100% into 20% without having to determine any range and match it to the range of 1-5. The IBM 

WATSON STUDIO Modeler, which we used in the study, made the distinction in itself. IBM 

Watson Studio SPSS Modeler provides the tools to work collaboratively and easily with data to 

build and train scale-based models. In this way, data science is enabled to be implemented in a 

shorter time. It helps to modernize predictive analytics and machine learning processes and 

accelerate the time it takes to achieve value. Uses advanced analytical capabilities including 

predictive analytics, interim statistical analysis, predictive modeling, data mining, text analytics, 

optimization, real-time scoring, and machine learning. These tools help organizations discover 

models in data and predict what will happen next, beyond knowing what happened in the past 

[14]. 

 

 
 

Figure 2. IBM Watson Studiodecision stream 

 

First data has been transferred to IBM Watson Studio. Modeler Flow has been selected and 

the analysis has begun. RFM Analysis was integrated into the transferred data and a decision 
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diagram was created. It was requested that the outputs be given in the form of tables and charts 

(Figure 2). 

According to the models wants to apply RFM Analysis, the relevant weight areas are written 

on the relevant weights and score calculations are made for each model. The images below 

(Figure 3) show weight calculations of different models. It is observed that all 5 scoring scales are 

common and there is differentiation in weights. Scores and graphs are taken on the basis of each 

formula. IBM Watson Studio RFM outputs are provided as follows. 

 

 
 

Figure 3. Model (1) Modeler RFM score chart 

 

Table 2. Key Segments of RFM Analysis 
 

SEGMENTS RFM EXPLANATION MARKETING MODEL 

Best Customers 555 

Those who have recently made 

purchases, often performing high 

amounts of purchases. 

They can be the main goal of 

work on new products and loyalty 

programs. 

Loyal Customers X5X Most purchasers. 

They can be the target audience of 

new products and loyalty 

programs, it is useful to divide 

them into sub-segments. 

Large Spending XX5 
Customers with the highest amount of 

shopping. 

You can market your most 

expensive products, they like to 

play big. 

Almost Lost 

Customers 
355 

Those who have not done shopping 

recently but who have done frequent 

shopping in the past. 

You can convince them back with 

aggressive discount offers. 

Lost Customers 155 

Those who have not done shopping 

for a long time but who have done 

frequent shopping in the past. 

With discount offers you can 

convince them back. 

Escaped Customers 111 

Those who haven't been shopping for 

a long time but are not very active in 

the past. 

It is important to regain the 

customer, but there is no need to 

spend a significant budget. 
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The average was 303,978 as shown in the chart. The normality distribution is shown in blue 

and the core density estimate is green. 

The calculated results of the Model 1 can be interpreted in Table 2. Decisions can be made on 

the right customer groups by acting in accordance with the segment groups found. This segment 

distinction will be meaningful in order to focus on campaigns and be effective in communication 

activities. In this way, customer potentials are determined according to the score results and their 

return to the company will be easier and strategic.  

Benefits to the Company; more increase in response rates and conversion rates. As a result, 

the revenue generated from marketing efforts through targeting will be increased. The image 

below shows that the size of the boxes varies according to RFM score frequencies for Model 2 

(Figure 4). While the minimum frequency is of 11, it can be said that the maximum frequency 

belongs to 27. 

 

 
 

Figure 4. Model (2) Data Refinety Flow RFM score chart 

 

A graph of the RFM scores of Model (3) is shown in Figure 5. Scores are more divided by 

weight productivity. 

Finally, the graph of the Model (4) is shown in Figure 6. Frequency distributions are observed 

according to RFM scores with a different graph representation. The dimensions of the balls 

indicate frequency size. The lowest frequency is for the score of 11, while the highest frequency 

belongs to the 6 score. 
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Figure 5. Data Refinety Flow RFM skor chart for Model (3) 

 

 
 

Figure 6. Data Refinety Flow RFM score chart for Model (4) 
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The score results of the first 8 data according to Model (4) are included in Table 3. 

 

Table 3. Scores for 4 different formulas 
 

 
 

The important thing here is the ranking of the corresponding customers when the points are 

ranked from large to small. Although the weights of the formulas are different, when we sort them 

by values in themselves, it is seen that we reach the same result in all 4 formulas and that the 

segment distributions of customers are the same. Since these 4 formulas are for the same purpose 

under the logic of RFM analysis, it is normal for the results to be the same, and if the results were 

different, it would have been said that the formulas were incorrect or not for the same purpose. 

 

7. RESULTS 

 

Data analysis contains important points not on the size of the data, but on the correct, 

efficient, purposeful use of the data and what to do with the information. Analyzing data is very 

important so that we can make smart decisions and make future decisions. The summary and 

importance of data mining is the separation of useful information from the accumulated 

information and transported to the scanning process. 

Analyzing data in ways appropriate to the company's purpose will bring a lot of return to the 

companies. Today, data analysis has gained more importance and value with the development of 

Industry 4.0 and the orientation towards more “human” focus. Companies tend to analyze 

logically with appropriate techniques. 

In this study, in which RFM analysis was included in data mining techniques, customers were 

segmented according to RFM scale based on customers' purchasing habits. As a result, potential 

customers have the potential to contribute the most to metal waste recycling. In this way, a useful 

environmental-customer-vendor relationship has been created by gaining discounts as much as the 
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rate at which customers contribute to recycling. At the same time, sensitivity to the environment 

has been shown and valued. 
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