Journal of
Advances in

JAEHR

Journal of Advances in Environmental Health Research e
Research
t‘g\\,‘j’ J Adv Environ Health Res. 2025;13(4):259-264. doi: 10.34172/jaehr.1423

http://jaehr.muk.ac.ir

Original Article ®

Intensity of Citizens’ Perception and Behavior Towards -
Electronic Waste Management (A Case Study, Qom city)

Mehdi Nemati'**~, Ahmad Nohegar'

, Ali Daryabeigi Zand'

'Department of Environmental Planning, Management and Education, University of Environment, Tehran University, Tehran, Iran
?Waste Management Organization, Qom, Iran

Abstract

Background: The growing use of electrical and electronic equipment in recent decades has
generated a noticeable volume of electronic waste (e-waste), posing a major global environmental
challenge. Therefore, the current study investigated household electronic waste management
behaviors among citizens of Qom province, Iran.

Methods: The data for this cross-sectional analytical study were collected via a validated
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Results: The was found that only 37% of the respondents perceived the severe environmental
consequences of e-waste. In contrast, the majority (93%) were aware of the direct economic
benefits of recycling, while 41% recognized the indirect economic benefits. Regarding
management behaviors, repair and reuse were the most common strategies (reported by 45%
to 94% of the respondents), whereas delivering waste to official recycling centers was the least
common (less than 5%)

Conclusion: A lack of awareness regarding the environmental consequences of e-waste reduces
its separation rate. Thus, decision-makers should incorporate the economic incentives that
promote the sale and reuse of electronic equipment into e-waste management plans.
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Introduction

Electronic waste (e-waste) comprises discarded electronic
devices that are obsolete, non-functional, or no longer
wanted by consumers.! The production of e-waste has
increased remarkably in recent decades owing to the
proliferation of diverse and efficient electronic equipment.
This trend is a serious concern because of e-waste’s
potential for environmental pollution and subsequent
health consequences.>* However, only a small fraction of
this waste is formally recycled.! In developing countries,
it is estimated that only about 5% of e-waste enters the
formal recycling sector, while the remaining 95% is
handled informally by street vendors, scrap dealers, and
private workshops.® This uncontrolled management leads
to the release of pollutants, particularly heavy metals, into
the environment. For instance, the cadmium contained in
a single mobile phone battery can contaminate up to 600
m® of water.>® Also, incinerating e-waste can increase the
levels of toxic pollutants such as dioxins, dibenzofurans,
and polycyclic aromatic hydrocarbons in exhaust gases,
thereby increasing health risks, including cancer.” The
leakage of pollutants from e-waste into water, soil, and

even the food chain has become a serious concern in recent
years—especially in developing countries. For example,
landfilling e-waste can raise pollutant concentrations in
leachate, contaminate water resources, and contribute to
soil acidification.®

E-waste is a major solid waste management issue due to
the risk of pollutant leakage. Nevertheless, the presence
of precious metals like gold and silver makes it a prime
candidate for recycling, providing a viable sustainable
management strategy.” '° For example, the potential for
recovering valuable metals including gold, copper, silver,
and palladium from a mobile phone was reported by 0.024,
9,0.25,and 0.009 g, respectively.! However, the proportion
of e-waste recycling, like other recyclables component in the
municipal solid waste, depends on citizens™ participation
in source separation. Source separation of recyclable
waste varies according to behavioral factors and factors
affecting it, such as awareness, attitude, and perceived
benefits in different societies.”> For example, a study in
China found that legal factors, environmental knowledge,
and consumer motivation significantly affect e-waste
management practices.” The perceived environmental
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and economic benefits of recycling different types of solid
waste, including e-waste, can strongly influence citizens’
willingness to participate in source separation.'

Iran, as a developing country, has experienced rapid
population growth in recent decades. The average per
capita generation of municipal solid waste in Iran is
approximately 640 g/day.”® Although around 30% of
municipal solid waste in the country is recyclable,
citizens’ participation in source separation remains
minimal.’® In recent years, economic development and
increasing access to electrical and electronic equipment
have drawn more attention to e-waste management.
However, citizens’ behavior toward used or obsolete
electrical equipment plays a crucial role in determining
the quantity of e-waste that enters the recycling
stream within the urban waste management hierarchy.
Therefore, this study aimed to investigate the intensity
of citizens’ perceptions and behaviors toward e-waste,
as well as to assess the perceived environmental and
economic benefits of e-waste recycling in Iran. Another
objective was to examine citizens” behavioral patterns in
managing e-waste.

Materials and Methods Study area

This study was conducted in Qom, Iran. Qom Province,
with a total area of 11,240 km?, is located in the central
part of the country, between 34°15" to 35°15' north latitude
and 50°30' to 51°30’ east longitude. The province accounts
for approximately 8.6% of Iran’s total land area. Qom is
the seventh-largest city in Iran, with a population of about
1,435,000, and holds a prominent cultural status among
Iranian cities. The per capita solid waste generation in
Qom is reported to be 580 grams per day, consisting of
approximately 66% organic waste, 7.2% plastic, 4.3% paper

and cardboard, and 2.3% glass.”> However, the per capita
generation of e-waste in Iran, as well as its proportion
within the overall municipal solid waste composition, has
not been clearly reported. Similar to most Iranian cities,
Qom’s municipal solid waste management system relies
primarily on landfilling as the final disposal method.
Nevertheless, in an effort to increase recycling rates, 43
designated waste collection and delivery centers are
currently operating throughout the city (Figure 1).

Study Design

A total of 384 people were randomly selected from among

those visiting recycling centers and interviewed and the

questions were designed in three sections:

a. Personal characteristics: such as gender, age,
education level, and income.

b. Awareness and knowledge: citizens’ understanding
of the environmental benefits (e.g., preserving water
and soil resources) and economic benefits of e-waste
recycling.

c. Citizen behavior: actions related to e-waste
management, including repair and reuse, storage,
delivery to recycling centers, sale, donation,
or disposal.

Next, the collected data were analyzed by using Excel
and SPSS software. The perceived environmental and
economic benefits of e-waste recycling were analyzed by
asking visitors to Qom recycling centers. The questionnaire
consisted of four questions, which are listed below. The
behavior of visitors to recycling centers in managing
e-waste was also assessed by answering three questions.
QI and Q2 assessed awareness of environmental benefits,
and Q3 and Q4 were designed to assess citizens’ awareness
of the economic benefits of separating and recycling

Figure 1. Location of recycling centers in the studied area
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e-waste. Also, three questions Q5 to Q7 were considered

to examine citizens’ behavior in managing e-waste. The

questionnaire items were as follows:

1. E-waste contains toxic and carcinogenic compounds
and must be separated and recycled. (I completely
disagree, I disagree, I have no opinion, I agree, |
completely agree)

2. Landfill or incineration of e-waste leads to health and
carcinogenesis risks due to the emission of pollutants.
(I completely disagree, I disagree, I have no opinion, I
agree, I completely agree)

3. E-waste recycling leads to the production of low-cost
products. (I completely disagree, I disagree, I have no
opinion, I agree, I completely agree)

4. E-waste separating lead to income for the family from
sales to recycling centers. (I completely disagree, I
disagree, I have no opinion, I agree,  completely agree)

5. What do you do with white goods waste or old
white goods? (Repair and reuse, Storage, delivery to
Recycling center, Sale, Charity, Disposal)

6. What do you do with home appliances waste or old
home appliances? (Repair and reuse, Storage, delivery
to Recycling center, Sale, Charity, Disposal)

7. What do you do with digital devices waste or old
digital devices? (Repair and reuse, Storage, delivery
to Recycling center, Sale, Charity, Disposal)

Results and Discussion

The results of the demographic analysis of the respondents
have been shown in Table 1. A total of 384 individuals
participated in the study, ranging in age from 20 to over

Table 1. Demographic analysis of the respondents

Number %
Men 175 45.57
Gender
Women 209 54.42
20-30 92 23.95
30-40 158 41.14
Age 40-50 91 23.69
50-60 31 8.07
+60 12 3.12
Employee 79 20.57
Freelance 156 40.62
Job
Housewife 102 26.56
Unemployed 46 11.97
Diploma 146 38.02
Bachelor 216 56.25
Education
Master 16 4.16
PhD 6 1.56
Very low 127 33.07
Low 66 17.18
Income Middle 106 27.60
Good 82 21.35
Prosperous 0 0

E-waste management

60 years, with the 30-40 age group representing the
largest proportion. Among the respondents, 175 (45.6%)
were female and 209 (53.65%) were male. The majority of
participants (40%) were employed in non-governmental
occupations. In terms of education level, individuals with
a bachelor’s degree constituted the largest group (30.73%).
Regarding income, the highest proportion of respondents
(33.07%) reported a very low income level. The analysis
of respondents’ perceived environmental benefits of
e-waste recycling has been presented in Figure 2. The
findings indicated that 37% of the participants agreed
or completely agreed that e-waste contains toxic and
carcinogenic compounds that necessitate recycling. As a
result, 63% of the respondents appeared to be unaware
of the potential leakage of e-waste pollutants and their
associated environmental impacts. Furthermore, 29% of
respondents agreed or completely agreed that landfilling
e-waste increases pollution levels in landfill leachate.
This suggests that 71% of respondents lacked awareness
regarding the environmental consequences of e-waste
disposal through landfilling.

Although the proportion of men and women visiting
the recycling centers was approximately equal, gender
may influence e-waste separation behavior, a factor
that could affect the study’s results.”” For instance, one
study found women are less likely than men to store
e-waste in their homes,” while another reported that
women perform better in e-waste management overall.
Ultimately, citizen behavior in separating recyclable
and hazardous household waste, including e-waste, is
significantly affected by their awareness and attitudes."
Research indicates that perceiving environmental and
economic benefits from recycling promotes increased
source separation, particularly for hazardous items like
batteries."* However, this study’s results showed limited
perceived environmental benefits regarding e-waste, likely
due to a lack of public awareness about its consequences,
such as heavy metal leakage. This is a common issue,
especially in developing countries. For example, awareness
studies have found that 44% of respondents in Kuala
Lumpur were unaware of the environmental impacts of
e-waste," a figure that rises to 70.1% in another Iranian
study.?® Similarly, over half of the population in Dubai
was unaware,” while awareness levels were as low as 9%

CD D CD D
2.86 95% 3.65 9.64%

CA
o CA
11.46% 19.01%
A
17.71% A
12.76%
NO NO
63.02% 54.95%

Q1 Q2

Figure 2. Proportion of responses to questions (Q1 and Q2) regarding
perceived environmental benefits of e-waste recycling. CD: Completely
Disagree; D: Disagree; NO: No Opinion; A: Agree; CA: Completely Agree
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in Bangladesh,” and 30% in India.”® The analysis of the
perceived economic benefits of e-waste recycling has
been presented in Table 2. The results showed that while
93% of respondents agreed or strongly agreed that selling
e-waste to recycling centers provides a direct financial
benefit to households, only 41% agreed or strongly
agreed that recycling leads to lower-cost products. This
suggests a high awareness of direct economic value but
a poor understanding (59% of the respondents) of its
indirect economic benefits. Furthermore, the analysis of
respondent behavior (Figure 3) revealed that financial
incentives strongly influence e-waste management. For
defective or old white goods (e.g., refrigerators, washing
machines), the vast majority of the respondents choose
repair, reuse, donation, or sale: 94.01% repair and reuse
or donate defective white goods, 89.06% reuse or sell old
white goods. Consequently, disposal is rare, with 5.98%
storing such items and virtually none being delivered to
recycling centers.

Despite the low perceived environmental benefits
among the studied citizens, awareness of the economic
advantages of e-waste separation was strong, with 93%
of respondents recognizing the direct income from sales
and 89% acknowledging the indirect benefit of lower-cost
products, underscoring that financial incentives are a key
driver for recyclable waste separation.'® However, because
of the low source separation rate in Iran, the results showed
that e-waste separation was also carried out partially. In
addition, old and defective electrical equipment was often

Table 2. Proportion of responses to questions (Q3 and Q4) regarding perceived
economic benefits. All values in parentheses are expressed as percentages.

CD* D NO A CA
Q3 7(1.82) 14(3.65) 42(10.94)  224(58.33)  97(25.26)
Q4 0(0) 3(0.78) 19(4.95) 94(24.48)  268(69.79)

* CD: Completely Disagree, D: Disagree, NO: No Opinion, A: Agree, CA:
Completely Agree

391 2.08 9.64

Defective white goods 4.92

10.15

Home appliances I‘

= Repair = Sell = Donate

repaired and reused. This situation could be due to the lack
of planning of the municipal waste management system
for specific e-waste management or the lack of awareness
of citizens about the current programs. Programs
developed based on permanent e-waste collection points
can facilitate citizen participation, which has been
experienced in Finland and is well known.** Also, in the
United Kingdom, only 31% of people are unaware of the
e-waste recycling program, which is a successful example
of e-waste management.” But, in Australia, 67.58% of
citizens were unaware of the collection and recycling
program for defective mobile phones,® and in China,
45.9% of people dispose of e-waste in inappropriate ways
due to lack of awareness of official recycling channels.”
Considering these evidences, informing about recycling
centers in cities by special posters and brochures in places
where citizens are most present is effective. Places such
as cinemas, libraries, electronics retail stores, shopping
malls, and parks can be useful for delivering awareness
messages to citizens.”

It was found that repair and reuse, and sale had the
largest share in citizens’ behavioral choices in managing
defective or old home appliances, including irons, vacuum
cleaners, rice cookers, juicers, fryers, and the like. Also, on
average, storing defective home appliances was reported
by 23.17% of respondents. Donating and delivering to
recycling centers accounted for 10.15% and 4.94% of
respondents’ behaviors in managing defective and old
home appliances, respectively. A similar pattern was also
observed for defective or old digital devices. The results
showed that repair and reuse, and sale were the declared
options of 82.05% of respondents in managing defective
or old digital devices including televisions, cameras,
radios, laptops, mobile phones, game consoles, and the
like. 2.86% of the respondents reported disposing of old
and defective digital devices. Donating and delivering to
recycling centers accounted for 3.64 and 2.08% of the total

_13

Old white goods
2.08 _2.86

64 4 \‘

Digital devices

Storage = DRC = Dipose

Figure 3. Analysis of respondents’ behavioral choices in e-waste management (%), DRC: Delivery to Recycling Centers
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responses, respectively.

In addition to awareness and perceived environmental
and health benefits, external factors also influence
citizens’ participation in proper e-waste management
and separation. Motivation, convenience, and security
were found to be the three main factors ensuring the
participation of consumers of electrical appliances in
waste management.”® Therefore, financial incentives
were the main factor in repairing and reusing electrical
appliances. Also, the lack of separate e-waste disposal
facilities in the waste management structure can make it
difficult for citizens to separate this type of waste, which
is one of the factors affecting the low source separation
rate. Financial incentives are a major factor in many
developing countries, such as India and Bangladesh,
where individuals are rewarded for delivering e-waste
to informal centers.”? In this study, the sale of e-waste
or old electrical equipment may have been motivated by
financial incentives. This is in contrast to many developed
countries, such as Switzerland, where consumers have to
pay for recycling.”

Conclusion

In this study, 384 citizens who visited recycling centers
were analyzed by answering relevant questions. The
results showed that 37% of the respondents knew the
environmental necessity of separating and recycling
e-waste. Also, 93% of the respondents were aware of the
direct and 41% of the respondents were aware of the
indirect economic consequences of e-waste recycling,
including the production of low-cost products and earning
income from the sale of e-waste. Repair and reuse had the
highest share (79%) in citizens’ behavior in managing
various types of e-waste and old electrical equipment,
followed by sale (24%) reported by respondents as
the second behavioral option. Although increasing
citizens’ awareness of the environmental consequences
of landfilling or incinerating e-waste, including the
emission of pollutants such as heavy metals, is necessary,
however, it is necessary to considering financial incentives
for separating this type of waste. Also, development a
structure for collection of separated e-waste from home
can facilitate the management of separated waste and
increase citizen cooperation. The results of the public
opinion study on e-waste in the city of Qom provide
information to city managers and help them direct their
efforts towards choosing an e-waste management method
with a view to preserving the economic and environmental
interests of citizens.

Authors’ Contribution

Conceptualization: Mehdi Nemati, Ahmad Nohegar.

Data curation: Mehdi Nemati.

Formal analysis: Mehdi Nemati.

Funding acquisition: Ahmad Nohegar.

Investigation: Mehdi Nemati, Ahmad Nohegar, Ali Daryabeigi Zand.
Methodology: Mehdi Nemati, Ahmad Nohegar, Ali Daryabeigi Zand.
Project administration: Ahmad Nohegar.

E-waste management

Resources: Mehdi Nemati.

Software: Mehdi Nemati.

Supervision: Mehdi Nemati.

Validation: Mehdi Nemati, Ahmad Nohegar.

Visualization: Mehdi Nemati, Ahmad Nohegar.

Writing—original draft: Mehdi Nemati, Ahmad Nohegar, Ali
Daryabeigi Zand.

Writing-review & editing: Mehdi Nemati, Ahmad Nohegar, Ali
Daryabeigi Zand.

Competing Interests
The author declares no conflict of interest.

Ethical Approval
There were no ethical considerations to be considered in this
research.

Funding
This study was self-funded by the authors and received no external
financial support from any funding organization.

References

1. Wang W, Tian Y, Zhu Q, Zhong Y. Barriers for household
e-waste collection in China: perspectives from formal
collecting enterprises in Liaoning Province. J Clean Prod.
2017;153:299-308. doi: 10.1016/j.jclepro.2017.03.202

2. Rautela R, Arya S, Vishwakarma S, Lee J, Kim KH, Kumar S.
E-waste management and its effects on the environment and
human health. Sci Total Environ. 2021;773:145623. doi:
10.1016/j.scitotenv.2021.145623

3. Arya S, Rautela R, Chavan D, Kumar S. Evaluation of soil
contamination due to crude e-waste recycling activities in the
capital city of India. Process Saf Environ Prot. 2021;152:641-
53. doi: 10.1016/j.psep.2021.07.001

4. Ramzan S, Liu C, Munir H, Xu Y. Assessing young consumers’
awareness and participation in sustainable e-waste
management practices: a survey study in Northwest China.
Environ Sci Pollut Res Int. 2019;26(19):20003-13. doi:
10.1007/511356-019-05310-y

5. Awasthi AK, Li J. Management of electrical and electronic
waste: a comparative evaluation of China and India. Renew
Sustain  Energy Rev. 2017;76:434-47. doi: 10.1016/j.
rser.2017.02.067

6. Poldk M, Drépalova L. Estimation of end of life mobile phones
generation: the case study of the Czech Republic. Waste Manag.
2012;32(8):1583-91. doi: 10.1016/j.wasman.2012.03.028

7. Xiao X, Hu J, Peng P, Chen D, Bi X. Characterization of
polybrominated  dibenzo-p-dioxins and  dibenzo-furans
(PBDDs/Fs) in environmental matrices from an intensive
electronic waste recycling site, South China. Environ Pollut.
2016;212:464-71. doi: 10.1016/j.envpol.2016.02.029

8. Parvez SM, Jahan F, Brune MN, Gorman JF, Rahman M,
Carpenter D, et al. Health consequences of exposure to
e-waste: an updated systematic review. Lancet Planet Health.
2021;5(12):€905-20. doi: 10.1016/s2542-5196(21)00263-1

9. Bakhiyi B, Gravel S, Ceballos D, Flynn MA, Zayed J.
Has the question of e-waste opened a Pandora’s box? An
overview of unpredictable issues and challenges. Environ Int.
2018;110:173-92. doi: 10.1016/j.envint.2017.10.021

10. Mihai FC, Gnoni MG, Meidiana C, Ezeah C, Elia V.
Waste electrical and electronic equipment (WEEE): flows,
quantities, and management—a global scenario. In: Prasad
MN, Vithanage M, eds. Electronic Waste Management and
Treatment Technology. Butterworth-Heinemann; 2019. p.
1-34. doi: 10.1016/b978-0-12-816190-6.00001-7

11. Ramanayaka S, Keerthanan S, Vithanage M. Urban mining of
e-waste: treasure hunting for precious nanometals. In: Prasad
MN, Vithanage M, Borthakur A, eds. Handbook of Electronic

J Adv Environ Health Res. 2025;13(4) | 263


https://doi.org/10.1016/j.jclepro.2017.03.202
https://doi.org/10.1016/j.scitotenv.2021.145623
https://doi.org/10.1016/j.psep.2021.07.001
https://doi.org/10.1007/s11356-019-05310-y
https://doi.org/10.1016/j.rser.2017.02.067
https://doi.org/10.1016/j.rser.2017.02.067
https://doi.org/10.1016/j.wasman.2012.03.028
https://doi.org/10.1016/j.envpol.2016.02.029
https://doi.org/10.1016/s2542-5196(21)00263-1
https://doi.org/10.1016/j.envint.2017.10.021
https://doi.org/10.1016/b978-0-12-816190-6.00001-7

Nemati et al

20.

Waste Management. Butterworth-Heinemann; 2020. p. 19-
54. doi: 10.1016/b978-0-12-817030-4.00023-1
Vassanadumrongdee S, Kittipongvises S. Factors influencing
source separation intention and willingness to pay for
improving waste management in Bangkok, Thailand. Sustain
Environ Res. 2018;28(2):90-9. doi: 10.1016/j.serj.2017.11.003
Lu C, Zhang L, Zhong Y, Ren W, Tobias M, Mu Z, et al. An
overview of e-waste managementin China.) Mater Cycles Waste
Manag. 2015;17(1):1-12. doi: 10.1007/s10163-014-0256-8
Rathore P, Sarmah SP. Investigation of factors influencing
source separation intention towards municipal solid waste
among urban residents of India. Resour Conserv Recycl.
2021;164:105164. doi: 10.1016/j.resconrec.2020.105164
Hasanvand MS, Nabizadeh R, Heidari M. Municipal solid
waste analysis in Iran. Iran J Health Environ. 2008;1(1):9-18.
Torkashvand J, Emamjomeh MM, Farzadkia M, Mahmodkhani
R. Investigating the source separation rate of municipal solid
waste and economical and social determinance in Iran (2017).
J Inflamm Dis. 2018;22(5):e156115.

Arain AL, Pummill R, Adu-Brimpong ], Becker S, Green M,
llardi M, et al. Analysis of e-waste recycling behavior based
on survey at a Midwestern US University. Waste Manag.
2020;105:119-27. doi: 10.1016/j.wasman.2020.02.002
Saphores JD, Ogunseitan OA, Shapiro AA. Willingness
to engage in a pro-environmental behavior: an analysis
of e-waste recycling based on a national survey of US
households. Resour Conserv Recycl. 2012;60:49-63. doi:
10.1016/j.resconrec.2011.12.003

Afroz R, Masud MM, Akhtar R, Duasa JB. Survey and analysis
of public knowledge, awareness and willingness to pay
in Kuala Lumpur, Malaysia—a case study on household WEEE
management. J Clean Prod. 2013;52:185-93. doi: 10.1016/j.
jclepro.2013.02.004

Jorfi S, Feizi R, Saeedi R, Sabaghan M, Barzegar G, Dehghani
SL, et al. Health risk assessment of workers exposed
to lead dust in informal e-waste recycling workshops.
Int J Environ Health Res. 2024;34(7):2790-800. doi:

21.

22.

23.

24.

25.

26.

27.

28.

29.

10.1080/09603123.2023.2274380

Attia Y, Soori PK, Ghaith F. Analysis of households’
e-waste awareness, disposal behavior, and estimation of
potential waste mobile phones towards an effective e-waste
management system in Dubai. Toxics. 2021;9(10):236. doi:
10.3390/toxics9100236

Islam MT, Abdullah AB, Shahir SA, Kalam MA, Masjuki HH,
Shumon R, et al. A public survey on knowledge, awareness,
attitude and willingness to pay for WEEE management: case
study in Bangladesh. ] Clean Prod. 2016;137:728-40. doi:
10.1016/j.jclepro.2016.07.111

Ravindra K, Mor S. E-waste generation and management
practices in Chandigarh, India and economic evaluation for
sustainable recycling. ] Clean Prod. 2019;221:286-94. doi:
10.1016/}.jclepro.2019.02.158

Yla-Mella J, Keiski RL, Pongracz E. Electronic waste recovery
in Finland: consumers’ perceptions towards recycling and re-
use of mobile phones. Waste Manag. 2015;45:374-84. doi:
10.1016/j.wasman.2015.02.031

Ongondo FO, Williams ID. Greening academia: use and
disposal of mobile phones among university students.
Waste Manag. 2011;31(7):1617-34.  doi:  10.1016/j.
wasman.2011.01.031

Islam MT, Dias P, Huda N. Waste mobile phones: A survey
and analysis of the awareness, consumption and disposal
behavior of consumers in Australia. ] Environ Manage.
2020;275:111111. doi: 10.1016/j.jenvman.2020.111111

Yin J, Gao Y, Xu H. Survey and analysis of consumers’
behaviour of waste mobile phone recycling in China. J Clean
Prod. 2014;65:517-25. doi: 10.1016/j.jclepro.2013.10.006
Bai H, Wang J, Zeng AZ. Exploring Chinese consumers’
attitude and behavior toward smartphone recycling. J Clean
Prod. 2018;188:227-36. doi: 10.1016/j.jclepro.2018.03.253
Thiébaud E, Hilty LM, Schluep M, Widmer R, Faulstich
M. Service lifetime, storage time, and disposal pathways
of electronic equipment: a Swiss case study. J Ind Ecol.
2018;22(1):196-208. doi: 10.1111/jiec.12551

264 |

J Adv Environ Health Res. 2025;13(4)


https://doi.org/10.1016/b978-0-12-817030-4.00023-1
https://doi.org/10.1016/j.serj.2017.11.003
https://doi.org/10.1007/s10163-014-0256-8
https://doi.org/10.1016/j.resconrec.2020.105164
https://doi.org/10.1016/j.wasman.2020.02.002
https://doi.org/10.1016/j.resconrec.2011.12.003
https://doi.org/10.1016/j.jclepro.2013.02.004
https://doi.org/10.1016/j.jclepro.2013.02.004
https://doi.org/10.1080/09603123.2023.2274380
https://doi.org/10.3390/toxics9100236
https://doi.org/10.1016/j.jclepro.2016.07.111
https://doi.org/10.1016/j.jclepro.2019.02.158
https://doi.org/10.1016/j.wasman.2015.02.031
https://doi.org/10.1016/j.wasman.2011.01.031
https://doi.org/10.1016/j.wasman.2011.01.031
https://doi.org/10.1016/j.jenvman.2020.111111
https://doi.org/10.1016/j.jclepro.2013.10.006
https://doi.org/10.1016/j.jclepro.2018.03.253
https://doi.org/10.1111/jiec.12551

