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ABSTRACT: India is the "fifth largest electronic waste producer in the world"; approximately 2 million tons of e-waste are 
generated annually and an undisclosed amount of e-waste is imported from other countries around the world. The aim of this study 
was to assess the impact of increased awareness about e-waste and recycling on Indian respondents’ attitudes towards e-waste and 
their consumption of electronic devices through a mixed method research approach. An online survey was conducted to evaluate 
the impact of an animated video clip on the hazards of improper disposal of e-waste and the benefits of the recycling of e-waste 
on Indian respondents’ attitudes towards e-waste and their usage of electronic devices. A comparison of the respondents’ pre- and 
post-video ratings about their awareness of the seriousness of e-waste, as well as their current and anticipated usage of electronic 
devices, shows that the video exerted statistically significant effects in increasing the respondents’ awareness of the hazards of 
e-waste and the likelihood that they would engage in the recycling of e-waste.  In fact, this study revealed that awareness can 
have a huge impact on the respondents’ likelihood to recycle e-waste, with the post-video rating registering a sharp increase of 
132% compared to the pre-video rating. Moreover, the respondents also registered a strong likelihood of retaining their current 
electronic devices should the latter’s functionalities dip slightly after watching the video, thus showing the positive impact of the 
video on consumption behavior. Nonetheless, the small increase in the mean rating of the respondents of just 0.31, regarding 
their likelihood of keeping their old devices, after watching the video, when new models are released, suggests that the electronics 
industry could play a more important role in curbing excessive consumption by reducing the frequency of new releases. Based on 
these results, an ongoing awareness campaign to educate the public about the hazards of e-waste and the benefits of their proper 
recycling should be run all over India. Furthermore, companies need to take responsibility for their role in generating e-waste by 
slowing down their introduction of new models and playing a part in ensuring the availability of a proper recycling system for the 
markets where they sell their products.

KEYWORDS: E-waste management; Safe disposal of E-waste;  Hazards of E-wastes; Judicious use of Electronics; Impact of 
Awareness. 

�   Introduction
Electronic devices have become an increasingly pervasive 

part of our lives. People have come to rely on electronic devic-
es to perform a wide variety of functions from personal work 
to operating large missiles.¹As a part of the digital revolution, 
more and more people are able to afford an increasing quantity 
of electronic devices that comprise computers, smartphones, 
and tablets.¹

 In response to the rising demand from individual consum-
ers and corporations, large IT corporations have continued to 
upgrade their infrastructure. In addition, these IT corporations 
have continued to expand the capabilities of their electronic 
devices by competing with one another to produce better and 
more powerful models of phones, tablets and computers every 
day.² Almost every brand releases a refined version of the pre-
vious model every six months or a year, which attracts a large 
number of customers.² 

India has also leapfrogged into a “mobile-first” country to 
house one of the largest mobile manufacturing factories in 
the world.  Indian mobile plants servicing new-age consumers 
have vaulted from two in 2014 to 127 in 2019.³ Annually, over 
225 million mobile phones are domestically produced.³

However, this trend that feeds into ever-rising consumption 
and production fails to take into account the disposal of the 
old electronic devices. When a large number of customers and 
firms switch from old electronic devices to the new ones, where 
do the old ones go? In India, old devices are discarded through 
informal sources, like kabaadi walahs — the men, women, and 
children from slums who scour the streets for items that can 
be recycled.⁴However, because they lack the knowledge about 
how to handle e-waste, these individuals typically break down 
the old devices and sell some of the useful parts, while throw-
ing the leftovers in water or dumping grounds.⁴

 This dumping of e-waste is highly irresponsible and dan-
gerous, as e-waste pollute almost every sphere ranging from 
soil pollution to air pollution, leading to health problems rang-
ing from heart disease to various types of lung diseases.⁵About 
72% of the handlers of e-waste in the informal industry did not 
know the meaning of e-waste and 71% were not aware of asso-
ciated health risks. It is little wonder that as many as 85% did 
not use any protective gear, with only 16% attributing health 
issues to improper handling of e-waste.⁶ 

Currently, e-waste can be properly managed through the use 
of appropriate recycling techniques and methods. The recy-
cling techniques involve various stages that comprise shredding 
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and segregation, whereby magnets are used to pull out me-
tallic parts that are inserted into specialized machinery and 
converted into new electronics. The remaining non-metals are 
stored and later converted into new items and metal parts.⁷ 
This technique is employed on a very large scale in some coun-
tries of the world, such as Switzerland.⁷

However, in most countries, especially the developing ones, 
the recycling of e-waste, if in existence, is not as widespread a 
practice as it needs to be. For instance, in India, there are only 
a small number of companies with the resources and tech-
nologies to dispose of e-waste properly; e-waste recyclers are 
present only in two or three metropolitan cities.⁸ This number 
is certainly no match against the reality that e-waste are in-
creasing at a CAGR of 30% in the country.⁸ Furthermore, an 
e-waste recycling system also needs to take into account India’s 
large rural population that would have no access to these fa-
cilities in the cities.⁸ With a population of 1.4 billion people 
and the situation likely to worsen in the coming decades, it is 
urgent that India develop a comprehensive approach and insti-
tute a management system that can ensure the proper disposal 
of e-waste.

Although this research project has with resource constraints, 
the aim is to address the lack of awareness among the Indian 
public regarding the hazards of e-waste and the benefits of 
e-waste recycling.⁶ By letting people know about the hazards 
of e-waste and the benefits of recycling, it is possible to en-
courage them to change their treatment of electronic devices 
from reducing their consumption to disposing their electronic 
devices in a responsible manner. 
�   Methods
The research aim of this study was to assess the impact of 

increased awareness on Indian respondents’ attitudes towards 
e-waste and their usage of electronic devices through a mixed 
method research approach. Through the quantitative approach, 
respondents’ mean ratings of their awareness of the hazards of 
e-waste and their consumption of electronic devices before and 
after watching an informational video clip about e-waste and 
the benefits of e-waste recycling were compared. The hypoth-
eses that were tested are as follows:

· Null Hypothesis: The informational clip-on e-waste and 
the benefits of recycling has no effect on Indian respondents’ 
awareness of the hazards of e-waste and their usage of elec-
tronic devices. 

· Alternative Hypothesis: The informational clip-on e-waste 
and the benefits of recycling has an effect on Indian respon-
dents’ awareness of the hazards of e-waste and their usage of 
electronic devices.

This research study aimed to evaluate the impact of aware-
ness of hazards of e-wastes on Indian buyers’ consumption 
pattern of electronic items by using a mixed method approach. 
Specifically, under the quantitative approach, an online survey 
asked respondents to rate the importance of the eight influ-
encing factors on their purchase decision on a scale of 1-5, “1” 
being the least important, and “5” being the most important.

Finally, the qualitative data approach was also used to eval-
uate the respondents’ awareness of e-waste and consumption 

patterns of electronic devices, which can be used to supple-
ment the analysis of the quantitative data.

Data Collection :
An online survey was conducted, comprising questions 

related to the content of the video. 150 people visiting 3 elec-
tronic goods wholesalers were surveyed. Respondents were 
asked to respond to a similar set of questions regarding their 
knowledge of the hazards of e-waste and their consumption of 
electronic devices before and after watching the video. Based 
on the changes in the mean ratings, we can then determine 
whether the video had exerted an impact on the respondents’ 
attitude towards e-waste and their consumption behavior of 
electronic devices.  

After researching short video clips that could be engaging 
enough to capture the attention of the public, an animated 
video posted by IMU cares on YouTube (video link below), 
depicting the condition of Indian e-waste management in a 
very similar fashion, was chosen. This video tackles the topic 
in an engaging way by starting from a relatable experience of 
someone who is thinking about how to dispose of his dam-
aged computer. The narrative then expands to highlight the 
broader concerns of the growing e-waste phenomenon across 
the globe and the hazards of their improper disposal. More-
over, the viewer is also introduced to the systematic recycling 
of e-waste as a solution to the problem. 

Video link- https://www.youtube.com/watch?v=3s_ZNEF-
PiE0&t=26s

Additional time was invested in editing the video down to 
two minutes to increase the respondents’ willingness to com-
plete the survey. At the same time, the shortened video would 
still provide all the necessary information that could be related 
to the situation in India, thus maintaining the respondents’ at-
tention.

The questionnaire to evaluate the impact of the video in-
volved asking Indian respondents to respond to two similar 
sets of questions before and after watching the video. The 
questions can be broadly divided into two categories: 1) the 
extent of awareness of the hazards, health problems and envi-
ronmental problems associated with the improper disposal of 
e-waste; and 2) the respondents’ consumption behavior related 
to the treatment of electronic devices under different scenarios 
and the treatment of e-waste.

In addition, two open-ended questions were included to 
obtain a more in-depth understanding of the respondents’ cur-
rent awareness of discarded e-waste and what they do when 
their electronic devices stop functioning.

Data Analysis :
Descriptive statistics were used to compare the respondents’ 

ratings of their awareness of the hazards of e-waste and their 
consumption of electronic devices before and after watching 
an informational video clip about e-waste and the benefits 
of recycling. Furthermore, several paired t-tests were used 
to evaluate the statistical significance of the results. Finally, 
qualitative data derived from the respondents’ responses to 
open-ended questions were analyzed to add further depth to 
the discussion. 
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In fact, the comparison of pre- and post-video ratings 
shows that an increase of around 16% of the respondents 
rated their awareness of the hazards of e-waste at “4” and “5” 
after watching the video. At the same time, there was a sharp 
decrease among those who gave ratings of “1” and “2” from 
13.8% before watching the video to 4.3% afterwards. Hence, 
the video resulted in an increased awareness of e-waste, the 
hazards of their improper disposal, and the benefits of safe 
recycling. As one of the respondents declared.

The video is highly informative about how the improper dis-
posal of e-waste causes pollution and constitutes a huge waste of 
resource, because they can be easily recycled to produce new products. 
As shown in the video, proper disposal can be very eco-friendly and 
productive.

The implication of increasing the respondents’ awareness 
of the hazards of e-waste is significant, as it can have ramifi-
cations on their treatment of used electronics. As part of the 
survey, the respondents were asked about what they did with 
their unwanted electronics. Out of the 127 respondents, only 
17, or 13.4%, recycled them. In stark contrast, 65 respondents, 
or 51.18%, pledged to send their used electronics for recycling. 
Therefore, this suggests that conducting educational cam-
paigns to spread the message about e-waste and their proper 
management could be extremely effective in producing change 
in behavior.

Awareness Regarding Health Hazards:
The change in pre- and post-video mean ratings of aware-

ness regarding the health hazards of the improper disposal of 
e-waste were compared (see Table 3). By observing the mean 
ratings, one can see that respondents were not very aware of 
the health hazards of the improper disposal of the e-waste 
initially (M = 3.46, SD = 1.27). However, after watching the 
video, their awareness  of the health hazards that arise from 
its improper disposal (M = 4.47, SD = 0.72) increased, with 
their mean rating growing by 29.19%. By examining the mean 
ratings, one can see that there is increase in the awareness 
regarding the health hazards that can arise from improper 
e-waste disposal.

�   Results and Discussion
In this section, all the results from the statistical analyses, 

as outlined in the “Description of Research Study” section, are 
presented and examined in detail. The analysis of the changes 
in the respondents’ ratings before and after watching the vid-
eo on e-waste and their disposal are presented and discussed. 
In addition, qualitative data, derived from the respondents’ 
responses to the open-ended questions, is also used to supple-
ment the analysis of the quantitative data.

Awareness of the Hazard of Improper Disposal of E-Waste:
The change in pre- and post-video mean ratings of aware-

ness regarding the improper disposal of e-waste were compared 
(see Table 1). By observing the mean ratings, one can see that 
respondents were not very aware of the hazards of the im-
proper disposal of the e-waste initially (M = 2.08, SD = 0.95). 
However, after watching the video, their awareness increased 
substantially (M = 4.59, SD = 0.61), with their mean rating 
rising by 121%.

A paired t-test was run to determine whether the change 
in the mean ratings was statistically significant. As shown in 
Table 2, the result shows statistical significance: t(125) = 26.09 
(higher than the t critical value of 1.98), p<.01 (two-tailed).

Table 2. Paired t-test for Pre- and Post-Video Ratings of 
Awareness Hazards of Improper Disposal of E-waste. This fig-
ure in pre- ratings highlights the need to boost the awareness 
and education about the harmful effects of e-waste and the 
benefits of its safe disposal.

Prior to watching the video, only 18 respondents (or about 
15%) mentioned that they knew about the harmful effects of 
the improper disposal and the benefits of recycling. This low 
figure highlights the need to boost the awareness and educa-
tion about the harmful effects of e-waste and the benefits of its 
safe disposal. Thus, this can explain why this video succeeded 
in exerting a substantial impact in increasing the respondents’ 
awareness about the hazardous consequences of the improper 
disposal of e-waste. 

In fact, a close evaluation of the distribution of the changes 
in the ratings of 126 respondents before and after watching the 
video shows that 55 respondents increased their ratings by 2. 

Table 1: Descriptive Statistics — Average Pre- and Post-Video Ratings of 
Awareness Regarding Improper Disposal of E-waste. 

Table 2: . Paired t-Test for Pre- and Post-Video Ratings of Awareness 
Hazards of Improper Disposal of E-waste. This figure in pre- ratings 
highlights the need to boost the awareness and education about the harmful 
effects of e-waste and the benefits of its safe disposal.
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A paired t-test was run to determine whether the change in 
the mean ratings is statistically significant. As shown in Table 
4, the result shows statistical significance: t(125) = 8.47 (higher 
than the t critical value of 1.98, two-tailed), p<.01. 

Table 4. Paired Sample t-test for Awareness Regarding 
Health Hazards of Improper Disposal of E-waste The video’s 
specificity in pinpointing the lungs, heart, and many other spe-
cific organs that could be adversely affected by the improper 
disposal of e-waste caught the attention of the respondents: 

A closer examination of the distribution of the pre- and 
post-video ratings shows that the number of respondents who 
gave ratings of “4” and “5” rose by 19.5% after watching the 
video.  At the same time, respondents who rated their aware-
ness of the health problems with “1” and “2” caused by e-waste 
decreased from 16.3% to 6%. The comments from the respon-
dents also show that they had a very concrete consciousness 
of the health problems they could experience after watching 
the video. Essentially, the video’s specificity in pinpointing the 

lungs, heart, and many other specific organs that could be ad-
versely affected by the improper disposal of e-waste caught the 
attention of the respondents. As one respondent pointed out, 
“Now I know that my body is affected.”

Likelihood of Keeping Current Electronic Devices with 
Availability of New Models :

The change in pre- and post-video mean ratings of aware-
ness regarding the likelihood of keeping current electronic 
devices when new models become available of e-waste were 
compared (see Table 5). One can see that respondents already 
exhibited a high level of willingness to keep devices in the 
face of new models before watching the video (M= 3.42, SD 
= 1.37), which is good. Nonetheless, after watching the video, 
their mean rating only increased slightly (M= 3.73, SD = 1.91): 
9.06%. The observations of the mean ratings reveal that even 
though the respondents were made aware of the hazards of 
and the growing problems of e-waste, their consumption be-
havior in the face of new models would not change much from 
their current stance.

To determine whether the change in the mean ratings is sta-
tistically significant, a paired t-test was run. As shown in Table 
6, the result is statistical significance: t(126) = 2.27 (higher 
than the t critical value of 1.98, two-tailed), p = .02.

In studying the ratings of the respondents, one can see some 
unexpected results. Most prominent of all is that the 30.1% of 
the respondents who rated their likelihood of keeping their 
electronic devices a “5” fell to 24.3% after watching the video. 
Essentially, the video had the opposite effect on them than 

Table 3: Descriptive Statistics — Pre- and Post-Video Ratings of Awareness 
Regarding Health Hazards of Improper Disposal of E-waste.

Table 5: Descriptive Statistics — Pre- and Post-Video Ratings of Awareness 
Regarding the Likelihood of Keeping Devices When New Model is 
Introduced.

Table 6: Paired Sample t-test for Regarding the Likelihood of Keeping 
Devices When New Model is Introduced. The findings suggests that the 
respondents already perceived themselves to occupy a sufficient middle 
ground concerning their retention of devices in the event of new models.

Table 4: Respondents who rated their awareness of the health problems 
with “1” and “2” caused by e-waste plunged from 16.3% to 6%.
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what was intended. Conversely, the 30.9% of the respondents 
who indicated their reluctance to keep their devices with low 
ratings of “1” and “2” before watching the video actually de-
creased to 24.6%. These corresponding changes in the trends 
thus seems to balance each other out to exert a narrow effect 
on the mean rating of the group. What one can conclude from 
these findings is that the respondents already perceived them-
selves occupying a sufficient middle ground concerning their 
retention of devices in the event of new models. They are thus 
not persuaded to budge significantly from this standpoint. 
Therefore, it would be incumbent on manufacturers to limit 
their releases of new models.

Likelihood of Keeping Current Device If Functionality De-
clines :

The change in pre- and post-video mean ratings of awareness 
regarding the improper disposal of e-waste were compared (see 
Table 7). Based on the low pre-video mean rating, one can see 
that the respondents were likely to retain their current devices, 
if the functionality declines (M = 2.34, SD = 1.197). Howev-
er, after watching the video, their willingness to retain their 
current device increased substantially (M = 4.03, SD = 1.02), 
with their mean rating increasing by 72.22%. By examining the 
mean ratings, we can see that the video had a great impact on 
the respondents’ anticipated behavior regarding the retention 
of their current devices, even if there is a decline in function-
ality. 

A paired t-test was run to determine whether the change in 
the mean ratings is statistically significant. As shown in Table 
8, the result shows statistical significance: t(126) = 13.11 (high-
er than the t critical value of 1.98, two-tailed), p<.01.

A closer examination of the distribution of the pre- and 
post-video ratings confirms the video’s impact on the respon-
dents’ likelihood of retaining their old devices when their 
functionality declines. The proportion of respondents who gave 
a rating of “5” almost doubled from 13% to 25.4%. Concomi-
tantly, the ratings of  “1” and “2” fell substantially from 53.6% 
to 36.9%.  This result shows us that awareness can result in the 
prolonged retention of electronic devices.  At the same time, 
this response could also reflect the improved quality of service 
provided by electronics company in the area of repairs  as in 
Corwin’s 2018 study. This points to another simple solution for 
slowing down the growth rate of the generation of e-waste.

Likelihood of Recycling :
The change in pre- and post-video mean ratings of the re-

spondents’ likelihood of recycling e-waste was compared (see 
Table 9). By observing the mean ratings, one can see that 
respondents were not very aware of the benefits of recycling 
e-waste initially (M = 1.94, SD = 1.17). However, after watch-
ing the video, their mean likelihood of recycling e-waste (M 
= 4.50, SD = 0.68) increased by 132%. This indicates that the 
main problem that lies in the increasing e-waste problem is a 
lack of awareness.

A paired t-test was run to test the statistical significance of 
the change in the mean ratings. As shown in Table 10, the re-
sult shows statistical significance: t(126) = 21.64 (higher than 
the t critical value of 1.98, two-tailed), p<.01.

A closer examination of the distribution of the pre- and 
post-video ratings clearly affirms that the video had a great 
impact on the respondents. It changed their behavior towards 

Table 7: Descriptive Statistics — Pre- and Post-Video Ratings of Likelihood 
of Using Old Devices When Functionality Declines.

Table 8: Paired Sample t-test for Likelihood of Using Old Devices When 
Functionality Declines. The result shows us that the awareness can result in 
the prolonged retention of electronic devices.

Table 9: Descriptive Statistics — Pre- and Post-Video Ratings of 
Likelihood to Recycle E-waste.

Table 10: Paired Sample t-test for Likelihood to recycle. The result shows 
that awareness changed their behavior towards used electronics and made 
them aware of the hazards of improper disposal.
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used electronics and made them aware of the hazards of im-
proper disposal. The likelihood that the respondents would 
recycle leapt, with the proportion of respondents rating it “5” 
increasing from 35.8% to 53%. Furthermore, the proportion of 
those who rated this likelihood just “1” and “2” before watching 
the video fell from 31.7% to just 10.4% after watching the vid-
eo. These massive changes in the ratings illuminate the impact 
of the video in influencing the respondents’ future behavior in 
recycling e-waste.

Moreover, 63 respondents reported that that their lack of 
information about harmful consequences of improper e-waste 
disposal was the primary reason for their failure to recycle their 
e-waste. In fact, almost half of the respondents pledged to do 
their part to raise awareness about this issue and educate others 
about the harmful effect of improper e-waste disposal and the 
benefits of e-waste recycling.
�   Conclusion
The aim of this research study was to evaluate the impact 

of an animated video about e-waste and recycling on raising 
awareness and influencing the consumption/treatment of elec-
tronic devices of Indian respondents. Most of the respondents 
showed a lack of knowledge about e-waste and the hazards 
of their improper disposal, in terms of the harmful effect on 
humans and the environment, in the pre-video ratings. They 
were also unfamiliar with the safe ways to dispose of and re-
cycle e-waste. However, once they had watched the video, the 
respondents’ awareness of e-waste and their concerns about 
this issue increased dramatically, as demonstrated by the sharp 
increases in the post-video ratings. Beyond awareness, the re-
spondents also displayed a willingness to change their behavior 
regarding their treatment of electronic devices from increasing 
their likelihood of retaining old devices whose functionality 
has declined slightly to recycling.

This affirms how an “Awareness Campaign” could be highly 
effective in improving the e-waste generation situation in In-
dia. Therefore, governments, local self-help groups, and other 
non-governmental organizations should launch these cam-
paigns to educate people and spread awareness regarding the 
proper disposal of e-waste. As the study has shown, educating 
people about e-waste and the need for recycling them properly 
can help to change perspectives and behavior. 

While most of the results were encouraging, the study also 
indicates that the respondents’ willingness to retain their de-
vices in the face of an impending introduction of new models 
would not change much. The mean post-video rating only in-
creased slightly, compared to the pre-video rating. To be fair, 
it is important to point out that on average, the respondents’ 
retention of old devices exceeded the “neutral” position of “3”. 
However, the average post-video rating only rose by 10%, far 
lower than all the other changes between the mean pre- and 
post-video ratings. In fact, with such a scenario, the survey 
shows that almost 85% of the respondents did not change their 
ratings.

Based on this finding, an awareness campaign would not 
work in this case. The onus thus falls on manufacturers of elec-
tronic devices to take up the responsibility of combating the 

generation of electronic wastes. For a start, they can reduce the 
frequency of the release of new products, while bolstering the 
capacity for recycling their old products of theirs and utilizing 
the parts of the old products to make new devices.² The in-
volvement of large manufacturers in establishing facilities for 
recycling in their markets, including India, would go a long 
way towards the removal of the reliance of the informal sector 
that engages in the unsafe disposal of e-waste.⁸

At the end of the day, the proper disposal of e-waste requires 
all stakeholders to do their part to contribute to the solution. 
Vendors of electronic products can institute a proper recycling 
system itself or engage a third party vendor.² Consumers seek-
ing to purchase a new device can give away their old electronics. 
Corporations that get access to these old electronics can then 
recycle them for redeployment in other products.⁸ This could 
provide a very organized means for both producers and con-
sumers to engage in a collective process of managing e-waste. 
Certainly, local government authorities will have to do their 
part to support the corporations in establishing such facilities,⁸ 
with consumers giving their support by petitioning local gov-
ernment authorities. Amidst the growing environmental crisis 
fueled by the dysfunctional trends of unhealthy consumption, 
it is time for all of us to re-examine our roles in contributing to 
the generation of e-waste and step off the consumption tread-
mill.

Unlike the data published that talks about the quantity of 
e-wastes and its hazards, this result shows that people care. 
Therefore, measures to improve how wastes are managed 
should be improved. E-waste recycling is a valuable tool to 
reduce the escalating heap of e-waste. It can also be a source 
of toxic substances, such as heavy metals, and persistent or-
ganic pollutants, including polycyclic aromatic hydrocarbons 
(PAHs), polychlorinated biphenyls (PCBs), etc. Since, most 
e-waste is informally and inequitably recycled in developing 
countries. Informal recycling is reported to damage human 
health and the environment. To save the environment it is pos-
sible to adopt the following measures to control the growing 
hazards of e-wastes:

1.Use of green technology.
2. Plasma technology-: Use of plasma technology combined 

with flux agents could be used to eliminate contaminants from 
the e-wastes. Furthermore, materials from plasma post-treat-
ment may also be applied in environmental reuse application.⁹

3. Bioremediation-: This technology can be used for the 
elimination of the PCBs from the environment. There are sev-
eral microbes which can bio-transform the PCBs aerobically or 
anaerobically. Some of them includes- Desulfitobacterium and 
Dehalococcoides (Anaerobic condition) and Burkholderia and  Ach-
romobacter (aerobic condition).
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