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Abstract. The exponential consumption of Electrical and Electronic Equipment
(EEE), together with the absence of Reverse Logistics process (RL) and
sustainable production, contribute to the generation of Waste Electrical and
Electronic Equipment (WEEE) in significant quantities. For these reasons, the
number of researches on the subject increases annually, mainly in countries that
have a higher rate of WEEE generation. The need to implement an RL system
within regulatory conditions and appropriate techniques has become a challenge.
Thus, the objective of this systematic literature review is to better understand the
current state of WEEE reverse logistics, and thereby identify the gaps, in order
to outline future directions for research on the topic. The results showed that the
Asian continent had a greater number of countries with research and publications
on the subject. Most studies applied the following research methods: case study,
and modeling and simulation. Among the 48 articles analyzed in detail, none
proposed the application of the agent-based simulation method. A good way to
start research on the topic is by using keywords such as: Reverse Logistics, E-
waste, Electronic Waste, WEEE and Sustainability.
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1 Introduction

According to the Global E-Waste Monitor 2020 report by the United Nations (UN), the
amount of Waste Electrical and Electronic Equipment (WEEE) reached the
unprecedented mark of 53.6 million tons of waste generated worldwide, just in 2019,
and unfortunately, only 17.40% of this amount was recycled [1]. The United Nations
Institute for Training and Research [2] warns that the amount of e-waste generated will
double by 2050.

The exponential growth in the generation of WEEE is a consequence of the increase
in sales, of the manufacturing speed and of the speed with which Electrical and
Electronic Equipment is replaced by the population [3]. The income level, the policies



in force and the structure of the waste management system are also factors that interfere
with the disposal behavior [1].

With the purpose of mitigating the harmful effects to the environment and the
population, as well as providing economic gains, reverse logistics (RL) is the alternative
to attenuate the problems approached [4].

To put the sustainable reverse logistics system into practice, it is necessary to
integrate different stakeholders, in order to overcome existing barriers, such as lack of
awareness, absence of data and technical knowledge in WEEE management, as well as
the existence of an illegal recycling market [5] [6].

The need to institute a reverse logistics system in accordance with appropriate
regulations and techniques has become a huge challenge. With this, it attracted the
attention of scientific, entrepreneurial, non-governmental and governmental
organizations around the world [7]. In view of this, the objective of the present study is
to better understand the current state of the reverse logistics of WEEEs. Based on this
objective, this study aims to answer the following questions:

e Question 1: How is the publication of articles on WEEE reverse logistics
progressing?

e Question 2: Which countries do more research on the topic?

e Question 3: What are the main areas of interest in WEEE reverse logistics?

e Question 4: What are the keywords used to start a search about RL?

e Question 5: What are the research methodologies used?

e  Question 6: What are the most searched types of e-waste?

e Question 7: What are the main issues/topics approached in the reverse logistics
of e-waste by the academic community?

e  Question 8: What are the existing gaps?

Through the answers to the research questions, this article will provide an overview of
the studies carried out on WEEE reverse logistics. In addition, it will provide
information to other researchers to start studies on the subject from the identification of

gaps.

2 Research Methodology

The present study is a systematic literature review (SLR) with the objective of mapping
the state of the art of the LR of WEEESs. The SLR is a methodology in which published
articles are selected, with the purpose of analyzing, evaluating, synthesizing, reporting
data and evidence, in order to allow conclusions about what is and what is not known
[8]. For the development of this research, the 5 steps proposed by [8] were used.

In the step 1 was realized and the following research question was formulated: what
is the current status of research carried out in the area of reverse logistics of Waste
Electrical and Electronic Equipment? From this main question, 8 secondary questions,
presented in the first section of this study, were elaborated.

To carry out step 2, the database consulted was Scopus, because it is considered one
of the most relevant sources of peer-reviewed studies [9]. The keywords used in the



search were “reverse logistics”, because of its generic and comprehensive character,
and “electronic waste”, to better delimit the theme. Quotation marks and the Boolean
operator “and” were used in the keywords. The search resulted in a total sample of 145
publications between the years 2007 and 2022, making it possible to realize the first
analyzes and answer the questions 1, 2, 3 and 4.

Out of the 145 publications, only the articles in English with open access were
chosen. With that, the 39 most cited and the 63 most current articles were selected,
totaling 102 articles.

For step 3, exclusion criteria were analyzed, such as studies that approach other types
of waste, for example, urban waste, batteries, photovoltaic and tires, articles that were
duplicated, that is, that were present both in the most cited and in the most recent
articles. After analyzing the 102 articles, it was found that 14 articles were about other
types of waste, 17 articles didn’t have open access and 23 were duplicates. Thus, the
total number of articles was 27 most cited and the 21 most current articles. Based on
this analysis, it was possible to answer the remaining questions (5, 6 and 7).

The articles were registered using the Mendeley Reference Manager software. In
addition, Microsoft Excel software was used in order to develop the classification
structure of articles and analyses. For step 4, graphs were constructed, in order to
synthesize and integrate information and results from different studies on the research
topic. Lastly, in step 5, the results of the articles were discussed.

3 Analysis and Discussion of Results

From the annual distribution of the publications of the 145 articles, it can be seen that
the year 2020 had the highest number of articles on the subject. The higher incidence
of publications in recent years was also evident, highlighting the interest and relevance
of the topic. Therefore, the question 1 shown in the objective of this article was
answered. It was possible to verify that among the ten countries with the highest number
of articles published, China leads the position. It is noticed that the Asian continent had
the highest number of countries with publications on the subject, followed by the
European continent, the American continent and, finally, Oceania. The African
continent was the only one not represented in this ranking. Given this information,
question number 2 of the present study was answered. Therefore, it was possible to
analyze that the continents with the highest waste generation are the ones that have
invested the most in research on WEEE reverse logistics. This is something that can be
verified through the research carried out by [10], in which they inform that China is
among the countries with the highest production of e-waste in the world.

It is noticed that the publications of the 145 articles were distributed among 87
different journals. The first position in this ranking was reached by Resources,
Conservation and Recycling, with 13 publications, followed by Waste Management
and the Journal of Cleaner Production, both journals with 11 publications. Only these
3 journals accounted for 23.45% of the publications. The areas most interested in
WEEE reverse logistics were Environmental Sciences (23.40%), followed by
Engineering (21.10%), Business, Management and Accounting (10%) and Computer



Science (10%). Given this information, question 3 approached in the objective of this
study was also answered. The most used keywords were Reverse Logistics, E-waste,
Electronic Waste, WEEE and Recycling. Through the above data, question 4 of this
study was resolved.

Among the 145 articles, the 27 most cited articles and the 21 most current articles were
selected. Through these articles, it is verified that the most used research methodologies
were case study (39.58%) and modeling and simulation (31.25%), these two
methodologies together representing 70.83%. Although the modeling and simulation
obtained 31.25% of representativeness, there is no study with the application of agent-
based simulation. The vast majority of studies used mixed integer linear programming.
Based on this analysis, it was possible to answer question 5 of the present study.
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Fig. 1 - Most searched types of e-waste.

It is also noticed that most articles do not deepen the research into a type of WEEE. As
per Fig. 1, 83.33% talk about All types of WEEE, 8.33% talk about Cell phone, 4.17%
about Computer and telephony equipment, 2.08% about IT material and 2.08% about
Television, washing machine, air conditioning, refrigerator and computer. The search
for research that delimits the type of WEEE would be important due to the different
compositions of EEE, volumes, weight, consumption, among other factors that affect
the entire RL process, such as collection, storage, transport, costs and revenue. Thus,
question 6 of the present study was answered. Below is Table 1, with the presentation
of the objective and research method of the 48 articles analyzed.

Table 1. Objectives of selected articles

Research
Author Purpose of the stud
P y method

[11] Provide a better understanding of the forces driving WEEE Case stud

management by comparing the system in Brazil and Australia. y
[12] Investigate end-user willingness to pay for recycling the WEEE Case study

they produce.

Develop an appropriate approach to recovering WEEE generated .

. - . - Modeling and
[13] in an urban area. From locating and allocating collection centers simulation

to customer zones, and determining flow between facilities.



[5]
[14]

[15]
[16]

[17]

(18]

[19]
[20]

[21]

[22]

[23]

[24]

[25]

[26]
[27]
(28]

[29]
(30]

[7]
[31]

[32]

Describe a reverse logistics model as a potential solution to the
identified barriers and challenges.

Assess the level of consumer participation in reverse WEEE
exchange programs.

Investigate the elements that influence the behavior of returning
WEEE.

Investigate the strategies used by producers and recyclers and
explore their evolving behaviors under two policies

Analyze the consumer's intention to participate in WEEE
collection programs

Estimating WEEE at the micro level through a real case in Delhi,
India, to help the decision maker to establish and operate an
efficient reverse logistic network.

Evaluate the environmental benefits and burdens arising from a
reverse logistics system that considers a variety of WEEE.
Develop a model that maximizes profit and job opportunities, and
minimizes carbon emissions in a WEEE RL network.

Provide a set of criteria and indicators to identify the best options
for urban WEEE mining, with the purpose of supporting decision-
making.

Develop a new scenario-based approach that optimizes and
configures a WEEE RL network, considering the uncertainty of
fixed and variable costs, quantity demanded, return and quality of
waste.

Characterize the flow of WEEE in Séo Paulo, to verify consumer
behavior.

Develop a sustainable RL network along with dismantling line
balancing to analyze decisions focusing on Triple Bottom Line
principles.

Identify the main barriers to implementing the WEEE RL in Brazil
and prioritize them according to the perceptions of small and
medium-sized companies, consumers and the Brazilian
government.

Evaluate the viability of a sustainable RL process in the cell phone
manufacturing industry in Brazil.

Understand consumer preference for WEEE collection services.
Propose an integrated collection scheme that simultaneously
considers on-call and door-to-door demands.

Formulate RL performance criteria to identify the performance of
informal WEEE companies.

Develop an economic model to estimate the amount of material
that can be consolidated at a central recycling facility, optimizing
the internal rate of return (IRR).

To analyze the organization of formal recyclers in S&o Paulo.

Propose a new Best-Worst Multi-criteria (BWM) multi-criteria
decision-making method for selecting third-party RL providers.

Assess whether the WEEE management system and current
legislation in Italy are able to support the fulfillment of the targets
defined by the EU with a specific focus on Collection Centers
(CCs).
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Research
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(33]
[34]
(35]
[3]
[36]
[37]
(38]

[39]

[40]

[41]
[42]

[43]
[42]

[44]

[45]

[46]

[47]

[4]

[48]

[49]

To study cost and demand for products and parts reusable PCs, to
determine quality and quantity limits during various production
periods.

Review and analyze RL and Closed-Loop Supply Chain (CLSC)
articles to identify specific issues.

Quantify the flow of WEEE that being diverted to the informal
recycling system in China.

Identify the contribution that RL can make to extending product
life through facilitating reuse.

Find a model of engagement between government and
intermediary companies, both formal and informal, for a
sustainable purpose.

Propose a framework for analyzing and evaluating WEEE
governance, inspired by the literature on WEEE, LR and
environmental governance.

Identify the factors that define the management practices of an
electronic waste center and the reuse of equipment.

Design a closed-loop model to manage the LR of desktop and
laptop waste, assess the impact of Brazilian public policies on
waste management and the social inclusion of collectors.

Explore cell phone ownership, the reasons for hibernation and
replacement, besides describing and implementing mechanisms to
quantify the average period of hibernation.

Characterize the Brazilian market for WEEE RL credits and make
an analogy with the carbon credits market.

Compare regulatory and non-regulatory WEEE RL situations in
developing countries through the formulation of two models.
Understand the perception and behavior of users of institutions and
technical assistance in relation to WEEE in Blumenau, Brazil, in
the years 2010 and 2015.

Propose a general WEEE RL model, multi-tier, multi-period with
the aim of minimizing costs.

Evaluate  WEEE management system alternatives in Brazil
according to economic, social and environmental performance, for
implementation in Rio de Janeiro.

Develop strategic analyzes from the decision makers' points of
view, to improve the WEEE RL implementation according to the
PNRS.

Analyze and identify the factors that affect mobile phone return
behavior by consumers.

Finding the ideal flow of WEEE in RL chains, so that the profit in
the recycling process is as high as possible.

Model a RL network design for the case in Turkey, including
different scenarios, each based on different collected amounts of
WEEE.

Analyze the potential for creating green demand in the consumer
market, in order to trigger and strengthen the will of companies to
develop a continuous improvement approach in ecologically
correct processes.

Obtain estimates of the generation rates of five types of e-waste in
Hong Kong.
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To quantify the cost of managing WEEE in Greece, proposing
[50] WEEE volume scenarios for the development of a reverse logistics ~ Operational

network. Research
[51] Defining the ideal location for a WEEE treatment facility in .

G Operational

reece.
Research

[52] Present a decision support tool for policy makers and regulators in  Modeling and

order to optimize the WEEE RL network. simulation
53] Solve an integrated problem of locating and configuring WEEE Modeling and

recycling facilities. simulation

From reading the articles, it was possible to classify them according to the theme, thus
6 main thematic groups were identified (see Fig. 2).

= Analyzes the RL
2%

N

19%

= Develop an RL model

Analyze the consumer

Estimates the amount of
WEEE

= Develops indicators for
evaluating the RL

= Estimates the cost of
managing the RL

Fig. 2- Application types in the studies.

For the type of study Analyzes the RL [25] applied the Multicriteria Decision Aid
approach (MCDA), through questionnaires with the aim of identifying the main barriers
to the implementation of the electronic waste RL in Brazil. Already [44] used the
MCDA in conjunction with the Life Cycle Assessment (LCA) to evaluate WEEE
management system alternatives in Brazil according to the Three Bottom Line. [53]
used the mixed integer linear programing (MIP) to solve an integrated problem of
location for e-waste recycling.

For the type of study Develop an RL model [20] used the MATLAB coding tool, in
order to develop a model that maximizes profit and job opportunities, and minimizes
carbon emissions. [22] employed Monte Carlo simulation to analyze a new scenario-
based approach in order to optimize and configure an electronic reverse logistics
network considering the uncertainty associated with fixed and variable costs, the
amount of demand and return, and the quality of returned products. Then, the ANOVA
test was performed to statistically verify the model.

As for the study type Analyze the consumer, [12] used the theory of planned behavior
(TPB). The partial least square path modeling (PLSPM) approach was employed to
determine the effect of various factors, such as attitude, subjective norms, perceived
behavioral control, intent, environmental concerns, and awareness of consequences, on



which the final consumer may have to pay for the recycling of e-waste. [15] used the
theory of planned behavior (TPB) to investigate the elements that influence the
behavior of returning WEEE. Thus, question 7 of the present study was answered.

To arrive at the answer to the last question, number 8, existing and proposed gaps in
the articles studied were analyzed. According to [12], future research should further
explore the concept of shared responsibility (both financial and non-financial) across
different cultural contexts to improve understanding of the topic. [15] already believes
that research should be done on the role of a variety of other relevant constructs, for
example, participation, trust and values, which can operate as moderators or mediators
between the various elements of the model.

4 Conclusions

We concluded that, although reverse logistics of WEEE is much debated by the
academic community, with a higher incidence of publications in recent years, the
number of studies is still small. To start a search on the subject, it is recommended to
use keywords such as Reverse Logistics, E-waste, Electronic Waste, WEEE and
Sustainability, as they were the most used ones in the analyzed articles.

We found that China leads the country with the highest number of articles published
on WEEE RL, followed by Brazil, Turkey and Indonesia. This is consistent with the
level of e-waste production in the country, once China is among the highest e-waste
producing countries in the world. It was possible to notice that the Asian continent had
a greater number of countries with publications on the subject. Therefore, it is evident
that larger producers invest more in research in order to solve the problem.

The research methodologies most used in the articles were the case study (39.58%),
modeling and simulation (31.25%), that is, these two methodologies together represent
70.83%. Although modeling and simulation reached the second position, articles using
the agent-based simulation tool were not identified in the analyzed publications. The
most common researches were focused on the consumer, for example, analysis of
consumer participation in the WEEE collection program, or investigation of the
elements that influence the behavior of returning WEEE, or understanding consumers'
preference for WEEE collection services, among others.

We also conclude that one of the factors that hinders the implementation of the
reverse logistics process is the unpredictability of the amount of waste that can be
collected, and some reasons for this are the absence of consumer awareness of
collection and recycling opportunities, as well as the population's tendency to keep used
items at home.

References

[1] V. Forti, C. P. Baldé, R. Kuehr, e G. Bel, “Quantities, flows, and the circular economy
potential The Global E-waste Monitor 20207, 2020.

[2] UNITAR, “Special E-waste Reports”, UNITAR - United Nations Institute for Training
and Research, 29 de junho de 2022.



(3]

(4]

[5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

C. Cole, A. Gnanapragasam, J. Singh, ¢ T. Cooper, “Enhancing Reuse and Resource
Recovery of Electrical and Electronic Equipment with Reverse Logistics to Meet
Carbon Reduction Targets”, em Procedia CIRP, 2018, p. 980-985. doi:
10.1016/j.procir.2017.11.019.

H. S. Kilic, U. Cebeci, e M. B. Ayhan, “Reverse logistics system design for the waste
of electrical and electronic equipment (WEEE) in Turkey”, Resour Conserv Recycl, vol.
95, p. 120-132, 2015, doi: 10.1016/j.resconrec.2014.12.010.

S. M. Santos ¢ O. A. Ogunseitan, “E-waste management in Brazil: Challenges and
opportunities of a reverse logistics model”, Environ Technol Innov, vol. 28, 2022, doi:
10.1016/j.eti.2022.102671.

R. Alves, K. L. A. Ferreira, R. S. Lima, e F. T. F. Moraes, “An Action Research Study
for Elaborating and Implementing an Electronic Waste Collection Program in Brazil”,
Syst Pract Action Res, vol. 34, n° 1, p. 91-108, 2021, doi: 10.1007/s11213-019-09509-
5.

K. L. dos. Santos, “The recycling of e-waste in the Industrialised Global South: the case
of Sao Paulo Macrometropolis”, International Journal of Urban Sustainable
Development, p. 1-14, 2020, doi: 10.1080/19463138.2020.1790373.

D. Denyer e D. Tranfield, “Denyer-Tranfield-Producing-a-Systematic-Review”, em The
Sage Handbook of Organizational Research Methods., Sage Publications.Thousand
Oaks, CA, 2009, p. 671-689.

M. Fargnoli, M. De Minicis, e M. Tronci, “Design Management for Sustainability: An
integrated approach for the development of sustainable products”, Journal of
Engineering and Technology Management - JET-M, vol. 34, p. 29-45, 2014, doi:
10.1016/j.jengtecman.2013.09.005.

C. A. Albuguerque, C. H. P. Mello, J. H. de Freitas Gomes, e V. C. dos Santos,
“Bibliometric analysis of studies involving e-waste: a critical review”, Environmental
Science and Pollution Research, vol. 28, n® 35. Springer Science and Business Media
Deutschland GmbH, p. 4777347784, 1° de setembro de 2021. doi: 10.1007/s11356-
021-15420-1.

P. R. Dias, M. P. Cenci, A. M. Bernardes, ¢ N. Huda, “What drives WEEE recycling?
A comparative study concerning legislation, collection and recycling”, Waste
Management and Research, vol. 40, n° 10, p. 1527-1538, 2022, doi:
10.1177/0734242X221081660.

N. Koshta, S. Patra, e S. P. Singh, “Sharing economic responsibility: Assessing end
user’s willingness to support E-waste reverse logistics for circular economy”, J Clean
Prod, vol. 332, 2022, doi: 10.1016/j.jclepro.2021.130057.

M. Amirdadi, F. Dehghanian, e J. Nahofti Kohneh, “Design and development of a fuzzy
credibility-based reverse logistics network with buyback offers: A case study”, Waste
Management and Research, wvol. 40, n° 7, p. 1069-1084, 2022, doi:
10.1177/0734242X211045210.

A. Najmi, K. Kanapathy, e A. A. Aziz, “A pathway to involve consumers for exchanging
electronic waste: a deep learning integration of structural equation modelling and
artificial neural network”, J Mater Cycles Waste Manag, vol. 24, n° 1, p. 410-424, 2022,
doi: 10.1007/s10163-021-01332-2.



[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

10

T. Mokkhamakkul, “Factors Affecting Behaviours of Returning E-Waste to Reverse
Logistics System in Thailand”, Wirel Commun Mob Comput, vol. 2022, 2022, doi:
10.1155/2022/5307662.

X. Zhao e X. Bai, “How to motivate the producers’ green innovation in WEEE recycling
in China? — An analysis based on evolutionary game theory”, Waste Management, vol.
122, p. 26-35, 2021, doi: 10.1016/j.wasman.2020.12.027.

D. P. Sari, N. A. Masruroh, ¢ A. M. S. Asih, “Consumer intention to participate in e-
waste collection programs: A study of smartphone waste in Indonesia”, Sustainability
(Switzerland), vol. 13, n° 5, p. 1-28, 2021, doi: 10.3390/s5u13052759.

N. Koshta, S. Patra, e S. P. Singh, “Estimation of E-waste at micro level for reverse
logistics: A case of Delhi”, J Clean Prod, vol. 314, 2021, doi:
10.1016/j.jclepro.2021.128063.

T. B. Rocha ¢ C. S. G. Penteado, “Life cycle assessment of a small WEEE reverse
logistics system: Case study in the Campinas Area, Brazil”, J Clean Prod, vol. 314,
2021, doi: 10.1016/j.jclepro.2021.128092.

N. Safdar, R. Khalid, W. Ahmed, ¢ M. Imran, “Reverse logistics network design of e-
waste management under the triple bottom line approach”, J Clean Prod, vol. 272, 2020,
doi: 10.1016/j.jclepro.2020.122662.

M. Ottoni, P. Dias, e L. H. Xavier, “A circular approach to the e-waste valorization
through urban mining in Rio de Janeiro, Brazil”, J Clean Prod, vol. 261, 2020, doi:
10.1016/j.jclepro.2020.120990.

B. M. Tosarkani, S. H. Amin, e H. Zolfagharinia, “A scenario-based robust possibilistic
model for a multi-objective electronic reverse logistics network™, Int J Prod Econ, vol.
224, 2020, doi: 10.1016/j.ijpe.2019.107557.

A. C. Rodrigues, M. E. G. Boscov, e W. M. R. Giinther, “Domestic flow of e-waste in
Sédo Paulo, Brazil: Characterization to support public policies”, Waste Management, vol.
102, p. 474-485, 2020, doi: 10.1016/j.wasman.2019.10.052.

A. Budak, “Sustainable reverse logistics optimization with triple bottom line approach:
An integration of disassembly line balancing”, J Clean Prod, vol. 270, 2020, doi:
10.1016/j.jclepro.2020.122475.

B. O. Vieira, P. Guarnieri, L. C. ¢ Silva, e S. Alfinito, “Prioritizing barriers to be solved
to the implementation of reverse logistics of e-waste in Brazil under a multicriteria
decision aid approach”, Sustainability (Switzerland), vol. 12, n® 10, 2020, doi:
10.3390/5u12104337.

J. C. Curvelo Santana et al., “Refurbishing and recycling of cell phones as a sustainable
process of reverse logistics: A case study in Brazil”, J Clean Prod, vol. 283, 2021, doi:
10.1016/j.jclepro.2020.124585.

J. Mansuy, S. Verlinde, ¢ C. Macharis, “Understanding preferences for EEE collection
services: A choice-based conjoint analysis”, Resour Conserv Recycl, vol. 161, 2020,
doi: 10.1016/j.resconrec.2020.104899.

P. Pourhejazy, D. Zhang, Q. Zhu, F. Wei, ¢ S. Song, “Integrated E-waste transportation
using capacitated general routing problem with time-window”, Transp Res E Logist
Transp Rev, vol. 145, 2021, doi: 10.1016/j.tre.2020.102169.



[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

(38]

[39]

[40]

[41]

11

H. Maheswari, G. Yudoko, A. Adhiutama, ¢ H. Agustina, “Sustainable reverse logistics
scorecards for the performance measurement of informal e-waste businesses”, Heliyon,
vol. 6, n° 9, 2020, doi: 10.1016/j.heliyon.2020.e04834.

T. Boundy, “How much material can a recycling facility source? A business-incentive
based model for secondary material sourcing applied to waste LCD screen material”,
Resour Conserv Recycl, vol. 152, 2020, doi: 10.1016/j.resconrec.2019.104528.

A. Liu, X. Ji, H. Lu, e H. Liu, “The selection of 3PRLs on self-service mobile recycling
machine: Interval-valued pythagorean hesitant fuzzy best-worst multi-criteria group
decision-making”, J Clean Prod, wvol. 230, p. 734-750, 2019, doi:
10.1016/j.jclepro.2019.04.257.

R. Isernia, R. Passaro, I. Quinto, ¢ A. Thomas, “The reverse supply chain of the e-waste
management processes in a circular economy framework: Evidence from Italy”,
Sustainability (Switzerland), vol. 11, n° 8, 2019, doi: 10.3390/su11082430.

S. Farahani, W. Otieno, ¢ M. Barah, “Environmentally friendly disposition decisions for
end-of-life electrical and electronic products: The case of computer remanufacture”, J
Clean Prod, vol. 224, p. 25-39, 2019, doi: 10.1016/j.jclepro.2019.03.182.

M. T. Islam e N. Huda, “Reverse logistics and closed-loop supply chain of Waste
Electrical and Electronic Equipment (WEEE)/E-waste: A comprehensive literature
review”, Resour Conserv Recycl, wvol. 137, p. 48-75, 2018, doi:
10.1016/j.resconrec.2018.05.026.

X. Tong, T. Wang, Y. Chen, ¢ Y. Wang, “Towards an inclusive circular economy:
Quantifying the spatial flows of e-waste through the informal sector in China”, Resour
Conserv Recycl, vol. 135, p. 163-171, 2018, doi: 10.1016/j.resconrec.2017.10.039.

H. Maheswari, G. Yudoko, ¢ A. Adhiutama, “Theory building of quattro bottom line
approach for sustainable reverse logistics from government perspective: The Indonesia
evidence”, Advances in Science, Technology and Engineering Systems, vol. 3, n° 4, p.
83-98, 2018, doi: 10.25046/aj030410.

L. Borner ¢ D. L. T. Hegger, “Toward design principles for sound e-waste governance:
A research approach illustrated with the case of the Netherlands”, Resour Conserv
Recycl, vol. 134, p. 271-281, 2018, doi: 10.1016/j.resconrec.2018.02.013.

D. S. Alves e M. C. Farina, “Disposal and reuse of the information technology waste: a
case study in a Brazilian university”, European Business Review, vol. 30, n® 6, p. 720—
734, 2018, doi: 10.1108/EBR-08-2016-0117.

V. Ghisolfi, G. D. L. Diniz Chaves, R. Ribeiro Siman, e L. H. Xavier, “System dynamics
applied to closed loop supply chains of desktops and laptops in Brazil: A perspective
for social inclusion of waste pickers”, Waste Management, vol. 60, p. 14-31, 2017, doi:
10.1016/j.wasman.2016.12.018.

G. T. Wilson, G. Smalley, J. R. Suckling, D. Lilley, J. Lee, ¢ R. Mawle, “The hibernating
mobile phone: Dead storage as a barrier to efficient electronic waste recovery”, Waste
Management, vol. 60, p. 521-533, 2017, doi: 10.1016/j.wasman.2016.12.023.

N. Caiado, P. Guarnieri, L. H. Xavier, e G. de Lorena Diniz Chaves, “A characterization
of the Brazilian market of reverse logistic credits (RLC) and an analogy with the existing
carbon credit market”, Resour Conserv Recycl, vol. 118, p. 47-59, 2017, doi:
10.1016/j.resconrec.2016.11.021.



[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

(53]

12

G. T. Temur e B. Bolat, “Evaluating efforts to build sustainable WEEE reverse logistics
network design: comparison of regulatory and non-regulatory approaches”,
International Journal of Sustainable Engineering, vol. 10, n° 6, p. 358-383, 2017, doi:
10.1080/19397038.2017.1379572.

J. M. B. M. Moura, 1. Gohr Pinheiro, D. Lischeski, ¢ J. A. B. Valle, “Relation of
Brazilian institutional users and technical assistances with electronics and their waste:
What has changed?”, Resour Conserv Recycl, vol. 127, p. 68-75, 2017, doi:
10.1016/j.resconrec.2017.08.022.

R. G. de Souza, J. C. N. Climaco, A. P. Sant’Anna, T. B. Rocha, R. D. A. B. do Valle,
e O. L. G. Quelhas, “Sustainability assessment and prioritisation of e-waste management
options in Brazil’, Waste Management, vol. 57, p. 46-56, 2016, doi:
10.1016/j.wasman.2016.01.034.

P. Guarnieri, L. C. e Silva, ¢ N. A. Levino, “Analysis of electronic waste reverse
logistics decisions using Strategic Options Development Analysis methodology: A
Brazilian case”, J Clean Prod, vol. 133, p. 1105-1117, 2016, doi:
10.1016/j.jclepro.2016.06.025.

S. Dixit e A. J. Badgaiyan, “Towards improved understanding of reverse logistics -
Examining mediating role of return intention”, Resour Conserv Recycl, vol. 107, p. 115—
128, 2016, doi: 10.1016/j.resconrec.2015.11.021.

D. Tadi¢, P. Mimovi¢, J. Kosti¢, e M. Z. Dordevi¢, “A fuzzy bi-linear management
model in reverse logistic chains”, Yugoslav Journal of Operations Research, vol. 26, n°
1, p. 61-74, 2016, doi: 10.2298/YJOR131015037T.

E. Andig, O. Yurt, e T. Baltacioglu, “Green supply chains: Efforts and potential
applications for the Turkish market”, Resour Conserv Recycl, vol. 58, p. 50-68, 2012,
doi: 10.1016/j.resconrec.2011.10.008.

S.-S. Chung, K.-Y. Lau, e C. Zhang, “Generation of and control measures for, e-waste
in Hong Kong”, Waste Management, vol. 31, n® 3, p. 544-554, 2011, doi:
10.1016/j.wasman.2010.10.003.

Ch. Achillas, Ch. Vlachokostas, N. Moussiopoulos, G. Perkoulidis, G. Banias, e M.
Mastropavlos, “Electronic waste management cost: A scenario-based analysis for
Greece”, Waste Management and Research, vol. 29, n® 9, p. 963-972, 2011, doi:
10.1177/0734242X10389104.

C. Achillas, C. Vlachokostas, T. Moussiopoulos, e G. Banias, “Decision support system
for the optimal location of electrical and electronic waste treatment plants: A case study
in Greece”, Waste Management, vol. 30, n° 5, p. 870-879, 2010, doi:
10.1016/j.wasman.2009.11.029.

C. Achillas, C. Vlachokostas, D. Aidonis, N. Moussiopoulos, E. lakovou, e G. Banias,
“Optimising reverse logistics network to support policy-making in the case of Electrical
and Electronic Equipment”, Waste Management, vol. 30, n® 12, p. 2592-2600, 2010,
doi: 10.1016/j.wasman.2010.06.022.

l.-L. Wang e W.-C. Yang, “Fast heuristics for designing integrated e-waste reverse
logistics networks”, IEEE Transactions on Electronics Packaging Manufacturing, vol.
30, n° 2, p. 147-154, 2007, doi: 10.1109/TEPM.2007.899112.



