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Abstract

The use of mobile phones has rapidly increased. The e-waste generated by obsoleted electrical and electronic equipment is growing fast. The recycling, 
reuse and refurbish is an efficient way to control e-waste. The survey tried to focus on two sets of stakeholders, end mobile users and mobile shopkeepers. 
An objective of the survey was to understand the action taken on old mobiles by end users and mobile shopkeepers. Based on the survey result, the total 
number of scrapped, refurbished and recycled mobiles was estimated. The study shows that action taken against exchange mobiles, against old mobiles and 
those mobiles which are not working. The finding of the survey shows that the old mobiles are discarded every after two years. Most of the discarded mobiles 
go through the recycling or refurbishing process. Few of those mobiles go as a scrap. Sales data of past 8 years was collected through secondary research 
to understand the probable e-waste generated by the mobiles This paper has estimated the total number of refurbished, recycled and scrap mobiles and 
pollution caused by these mobiles if not recycled properly till year the 2026.
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Introduction
In the earlier days, the disposal of electronic devices are mainly 

due to damages, but in today technology boom, damages are no 
longer the only reason for disposing of electronic devices, where 
technical worn out, new product features, better aesthetics, and 
emotional value are having strong influences to the disposal of the 
devices. International Data Corporation (IDC) is the world’s leading 
technology media, events and Research Company. According to 
IDC India is one of the fastest growing smartphone markets in the 
world. In terms of individual vendor positions, Samsung leads the 
smartphone market  in India. IDC publishes quarterly mobile sales 
data and the vendors in India. This data was used as a secondary data 
source for the mobile sales data in India. “Healthy stuff’s” organization 
publishes data on toxic elements present in electronic devices (Table 
1). This data on iPhone and Samsung Galaxy S3 was obtained from 
this site. Due to their hazardous material content, mobile waste may 
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Table 1

Mobile phone Chemicals Parts Per million (ppm)

Button/screen

Bromine 2 ppm
Lead 5 ppm

Mercury 4 ppm
Chlorine 1139 ppm

Circuit board

Bromine 605 ppm
Chorine 6727 ppm

Lead Not Detected
Mercury 44 ppm

Processor

Bromine 50 PPM
Chorine Not detected

Lead Not detected
Mercury 198 ppm

Case

Bromine 6 ppm
Chorine 4160 ppm

Lead 63 ppm
Mercury 141 ppm
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Data: 

Figure 1: 

Figure 2: Pie chart showing how often mobile users change their mobiles.

Figure 3: Pie Chart showing the reasons for changing the mobile.

Figure 4: Pie Chart showing Actions taken by Mobile shops on old mobiles.

Figure 5: Pie Chart showing actions taken on exchanged mobiles by mobile 
shops.

cause environmental and health problem. On another hand, if mobiles 
are recycled properly then it contains high-value materials such as 
gold, silver, copper, aluminium, and plastic. A preliminary survey was 
done through questionnaire both online and personal interview for 
mobile users as well as mobile shopkeepers respectively. The survey 
was done in the suburban area in Mumbai. Approximate 200 mobile 
shopkeepers and 300 mobile users participated in this preliminary 
survey. This paper predicts the number of mobiles which can be 
refurbished, recycled and scrap till 2018.

Methodology
major objective of this study is:-

To investigate old mobile recycling, scrap, and refurbishing 
percentage

1. To find total number of mobile sales per year over multiple 
years

2. To analyze the replacement rate of mobiles and action taken 
on old mobiles.

Data is collected from different sources:- 

Mobile sales data in millions from the year 2008 to 2016 in 
India (Figure 1)

This study was conducted through a survey questionnaire among 
mobile users and shopkeepers. Battery recycling and primary survey 
from mobile users and mobile shopkeepers. The questionnaire has 
mobile manufacturer name, model number etc. questions and was 
sent as a Google form to all users. The survey is done in Santacruz, 
Vileparle and Andheri area. 313 users responded to the survey. 

Results and Discussion
Analysis of mobile information

How often are mobiles change? (Figure 2)

Reasons for changing mobile (Figure 3)

Actions are taken on old mobiles by Mobile shops 64% 
shopkeepers send their mobiles for scrap, 26% refurbish and resale it, 
10% of shopkeepers gives it to a recycling company (Figure 4).

Actions are taken on exchanged mobiles by mobile shops (Figure 
5)

Actions are taken on not working mobiles by mobile shops 
(Figure 6).
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Table 2: The refurbishing, recycling & scrap percentage.

Refurbishing 
percentage Recycling percentage Scrap percentage

Total no. of mobiles per 
month=5527

Total no. of mobiles per 
month=4968

Total no. of mobiles per 
month=6294

32.92% 29.59% 37.48%

Analysis of old mobile data from mobile shop

The average was taken to find the percentage of recycling, 
refurbishing, and scrap. On an average the data of 16789 mobiles are 

Collected from approximated 200 mobile shops in one month. 
The following is distribution for the refurbishing, recycling and 
scrapped mobiles.

It is inferred that the refurbishing, recycling, and scarp percentage 
is as follows (Table 2)

Prediction of pollutants based on the above data

After applying linear regression technique on scrapped data. The 
following is the total pollutant predicted till 2026 (Table 3).

Conclusion
Information shows that 40% of the users are changing their mobile 

every after two years. Moreover 56% of users which is more than the 
quarter wanted to change for upgrading new technology. 55 % of the 
mobiles are treated as scrap material. These results are discouraging. 
The 64% shopkeepers refurbish and sell the mobiles in the market. 
53.5% mobiles will go for scrap. In India, the amount of mobile-
waste generated is rising rapidly. With the increasing dependence on 
electronic and electrical equipment, the rise of E-waste generation is 
well expected in the country. However, the management of the same 
is a major challenged faced by the country. There is no large scale 

organized for the mobile waste recycling facility in India and the most 
of the recycling exists in the unorganized sector.
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Figure 6: Pie Chart showing actions taken on not working mobiles by mobile 
shops.

Table 3: Prediction of refurbishing, recycling & scrapped percentage after 
applying regression analysis.
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