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Introduction

The modern lifestyle has been strongly influenced by the intro-
duction of electrical and electronic equipment (EEE). These 
devices have changed the way humans interact, communicate, 
entertain and learn (Nnorom and Osibanjo, 2009). However, the 
massive consumption of these devices, the rapid technological 
advances and their accelerated obsolescence rate have generated 
an alarming growth in its waste flows (waste EEE (WEEE); 
LeBel, 2016; Richter, 2016). According to the E-waste monitor, 
approximately 53.6 million metric tonnes (Mt) of WEEE were 
generated in 2019. This amount is expected to exceed 74 Mt in 
2030, since the global quantity of discarded devices is increasing 
at an alarming rate of almost 2 Mt per year (Forti et al., 2020).

WEEE is a potential source of valuable materials as its com-
position includes base and precious metals. Nevertheless, several 
components have hazardous and toxic substances that pose a risk 
to the environment and human health when are inadequately 
managed (Cesaro et al., 2019). Enabling the development of an 
effective WEEE management system requires knowing its com-
position, the total number of devices discarded over time, as well 

as to identify its disposal pathways (Kosai et al., 2020; Kumar 
et al., 2017). Establishing a solid knowledge basis on waste  
flows further enables setting collection, recovery and recycling 
targets that increase the contribution of waste management to 
the circular economy (Ott, 2008). The European Community, 
through the WEEE Directive, has been leading the WEEE man-
agement worldwide for years, establishing technical indicators 
to monitor the efficiency of Member States’ management sys-
tems (Cucchiella et al., 2015; European Commission, 2015a). 
The most common indicators used for this purpose include 
material flow-based indicators such as collection rate (CR) and 
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recycling rate (RR), which are often not clearly defined and may 
lead to some confusion. CRs denote the ratio between the mass of 
material collected and the material initially consumed, which 
only reflects the input of materials into recycling systems and not 
the secondary material produced. RRs can be divided into inter-
mediate RRs, which reflect the ratio of mass of sorted material to 
the material initially consumed, and final RRs, which represent 
the ratio of the mass in secondary products to the material ini-
tially consumed (Haupt et al., 2017). RRs are a frequently used 
measure to evidence the degree of resource use efficiency and 
circularity progress (Horta Arduin et al., 2020). However, RR 
statistics usually report CRs instead, so the assessment of recy-
cling targets in relation to their environmental and economic 
consequences is not properly reflected (Haupt et al., 2017).

Within the European Union (EU), the action plan for the cir-
cular economy includes the objective of a harmonized definition 
of RRs based on the last recycling step inputs, which is defined 
as the mass that enters the final recycling process divided by the 
mass of material consumed in a country (European Commission, 
2015a). Although this is an improvement over tracking for CRs 
alone, only final RRs consider both material quality and quantity 
losses throughout the recycling chain.

In Ecuador, no WEEE recycling targets have been formulated, 
and the development of collection targets has been scarce. In 
2013, the national post-consumer WEEE policy was presented, 
which established post-consumer guidelines regarding the man-
agement of disused EEE within the framework of the application 
of the principle of extended responsibility and the active partici-
pation of the state and the population (Ministerio del Ambiente, 
2013a). As a result, the first collection target in the country’s his-
tory was established for WEEE, specifically for mobile phones, 
at 3% (Ministerio del Ambiente, 2013b). This target was comple-
mented by an incentive in the import quota, which encouraged 
the interest of importers, exceeding the collection targets until 
2016, when the incentive was eliminated and a significant reduc-
tion in the number of units collected was observed (Ministerio 
del Ambiente, 2018). Then, in 2018, the United Nations Indus-
trial Development Organization presented, through the Global 
Environment Facility, the ‘Electronic Waste Project in Latin 
America’ (PREAL). It is an initiative that involves 13 countries, 
including Ecuador, that seeks to strengthen and harmonize key 
aspects of public policies related to WEEE management and 
establish regional cooperation and knowledge exchange. At the 
national level, the project supports the implementation of policies 
and training of technical staff and government officials (Proyecto 
PREAL, 2018). Within this framework, in 2022 the Ministry of 
Environment, Water and Ecological Transition of Ecuador pre-
sented the ‘Instructive for the application of the extended respon-
sibility in the integral management of Waste Electrical and 
Electronic Equipment of domestic origin’, which proposed an 
initial collection target for WEEE of 0.5% and kept mobile phone 
collection targets at 3% (Ministerio del Ambiente Agua y 
Transición Ecológica, 2022a, 2022b). This supposes a first 
attempt to articulate and regulate importers, assemblers and 
manufacturers to encourage the development of a WEEE 

management system and a national WEEE policy for the country. 
However, a better comprehension of the system is needed, and 
other aspects such as technical recycling capacity, environmental 
impact or potential economic revenues should be taking into 
account when establishing collection targets. Likewise, this min-
istry agreement contemplates the training of more than 50,000 
base recyclers for the subsequent commercialization of the mate-
rials obtained from these waste streams, as currently the informal 
sector represents most of the workforce of the WEEE manage-
ment chain, and its work is not recognized by the government or 
society. In addition to WEEE, some other related regulations 
have been proposed, such as the law of inclusive circular econ-
omy, which promotes the sustainable management of waste and 
supports the transition to a circular economy and the incorpora-
tion of vulnerable groups (Asamblea Nacional, 2021).

This study discusses the setting of recycling targets for WEEE, 
according to four key factors: waste generation, waste composi-
tion, potential economic value and environmental impact. For 
waste generation, a case of study of mobile phones is used, and a 
simplified model for WEEE estimation is selected based on 
applicable market conditions, input requirements and previous 
identified available data in Ecuador. Then, mobile phones com-
position is determined by a literature review. Finally, the poten-
tial economic value is calculated using virgin material prices, 
and the environmental impact is approximated by the ReCiPe 
Endpoint (H, A) method.

Materials and methods

Mobile phone waste estimation

There are many different methods available in literature for esti-
mating WEEE generation, which vary depending on the appli-
cable market conditions and input requirements. Input–output 
analysis (IOA), which describes the relations and dynamics 
among product sales, stocks and lifespans is the most frequently 
used (Araújo et al., 2012). Many variations of IOA have been 
conducted, such as market supply, consumption and use or time 
step (Araújo et al., 2012) (Li et al., 2015; Wang et al., 2013). A 
detailed description of these models is presented in Table 1.

These models were compared based on their applicable 
market conditions and input requirements. Most of them can be 
applied to both saturated and dynamic markets and use sales and 
a constant lifespan. Since waste flows emerge slowly as a conse-
quence of both wear and technological obsolescence as well as 
early failure of recently sold appliances (Peeters et al., 2017), 
using a constant lifespan cannot properly forecast its generation. 
In order to make the WEEE estimation more accurate and consid-
ering the official data available in Ecuador, the methodology pre-
sented here is based on the Stock and Lifespan model. It combines 
time-series stock data with lifespan distributions to estimate 
waste flows (Müller et al., 2009).

Available data in Ecuador. Mobile phone data in Ecuador is 
scarce and often inconsistent. There is no national production of 
mobile phones. The entry of these devices into the country is 
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done through imports registered by the national customs service 
and through unauthorized channels or contraband, of which no 
national entity keeps a registry. The main official sources of 
information are described as follow:

•• Telecommunications Regulatory and Control Agency 
(ARCOTEL): It provides data about the number of active 
phone lines in Ecuador. However, this information does not 
differentiate between old, not disabled lines and active lines 
and does not contain information on people using two lines 
on the same device so translating this data into telephone 
units would be unreliable.

•• National Institute of Statistics and Census (INEC): It pre-
sents data about mobile phone users, which are presented in 
the National Survey of Employment, Unemployment and 
Underemployment in the Information and Communication 
Technologies (TIC) section. Nonetheless, this information 
represents only the number of mobile phone users instead of 
the number of devices.

•• Ecuadorian National Customs Service (SENAE): It provides 
information about imports and exports of mobile phones 
using the Common Tariff Nomenclature of the Andean 
Community (NANDINA). However, they do not have regis-
ters of illegal contraband mobile phones.

Stock. Official data presented by Ecuadorian National Cus-
toms Service was used to determine the stock. Imports and 
exports (assembled and exported units) were considered to  
calculate the consumption of devices from 2011 to 2017 as 
presented in equation (1). The total amount of incoming devices 
is presented in Table 2.

 T I Et t t= −  (1)

where Tt is the consumption in time t. It is the national importa-
tions in time t and Et is the national exportations in time t.

It is important to mention that a considerable number of 
mobile phones enters the national market through smuggling. 
However, there is no available statistics about smuggling 
activities; therefore, illegally imported devices cannot be con-
sidered in this study.

Lifespan. The establishment of a product’s lifespan is complex 
as it is influenced by the lifestyle and consumption habits of the 

evaluated population. Some smartphone manufacturers, such as 
Apple or HTC, indicate in their environmental reports a lifespan 
of 3 years for their devices (Apple, 2014; HTC, 2013), which is 
the same as the average time found in the literature (Duygan and 
Meylan, 2015; Suckling and Lee, 2015). In Ecuador, no formal 
studies have been found that determine the useful life of mobile 
phones, although some interviews, blogs and informal reports 
(grey literature) mention useful lives for mobile phones between 
2 and 3 years. On the other hand, in some Latin American reali-
ties, similar in market trends and cultural aspects related to con-
sumer usage habits, such as Colombia, it is suggested that the 
average life of these devices is 3 years (Ott, 2008). The Weibull 
function is the most used to represent lifespan distributions of 
EEE, as it has been proved to produce the best fit of lifespan 
(Davis et al., 2007; Müller et al., 2007; Terazono et al., 2006; 
Walk, 2009). However, it requires specific shape and scale 
parameters, which are not available for Ecuador in literature. 
This article, therefore, uses a normal distribution to represent the 
lifespan of mobile phones, considering an average lifespan of 
3 years with a standard deviation of 1.25 years. The probability 
density function covers 99% of the inputs after 6 years. Since the 
waste generation of each year is composed of the entries of the 
previous 6 years – to calculate the number of mobile phones that 
were discarded from 2012 to 2016 – it is necessary to know the 
total number of devices that entered the market from 2006 to 
2010. Due to the lack of official information, these entries were 
approximated using the average of known quantities from 2012, 
2013, 2014, 2015 and 2017. The 2011 and 2016 quantities, being 
the highest and lowest respectively, were excluded as outliers.

Multidimensional assessment

This section aims to describe the composition of mobile phones 
and estimate the environmental impact and potential economic 
value of the materials, allowing a comparison of recycling targets 
according to mass and environmental impact or economic value. 
Although the composition of mobile phones varies according to 
product age, design and manufacturer, all phones have the same 
general structure, which includes housing, display, keypad (not 
on smartphones), printed wiring board (PWB) and battery (Yu 
et al., 2010a). In Ecuador, no formal studies have been conducted 
to determine the composition of mobile phones. In this study, 
four main smartphone components were considered: display, 
PWB, housing and battery, and their composition was estimated 

Table 2. Imports and exports of mobile phones in Ecuador from 2011 to 2017 (Senae, 2018).

Year Importations (units) Exportations (units) Total (units)

2011 3,156,928 35,346 3,121,582
2012 1,940,109 9172 1,930,937
2013 2,103,003 29,160 2,073,843
2014 2,227,279 47,861 2,179,418
2015 2,071,735 4317 2,067,418
2016 1,266,702 904 1,265,798
2017 2,052,998 2950 2,050,048
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based on a literature review. Then, virgin material prices were 
used to estimate its potential economic value. Finally, the envi-
ronmental impact was calculated using the ReCiPe Endpoint (H, 
A) method based on the 3.6 Ecoinvent database (cut-off system 
model). It is important to mention that in this study, impacts asso-
ciated with the manufacture of the components or the use of the 
device are not estimated since the analyses proposed are only 
related to the potential impact and recovery of the materials.

Results

Mobile phone waste estimation

The obtained estimation curve of mobile phones waste is pre-
sented in Figure 1. It shows that on average 2 million mobile 
phones were discarded annually in Ecuador between 2012 and 
2018. However, according to official data from the Ecuadorian 
environmental ministry, only 916,002 units, less than 7%, were 
collected during the same period (Ministerio del Ambiente, 
2018). CRs varied between 13% in 2013 and below 1% in 2018. 
These results represent a first approximation of the mobile phone 
waste generation in the Ecuadorian reality.

Multidimensional assessment

The results of the literature review show that a mobile phone is 
made of roughly 40 elements, with a total environmental impact 
of 651 millipoints (mPts) (ReCiPe 2016) and potential economic 
revenue of $2.35. Although the PWB contributes 30% to the 
overall mass, it is responsible for 70% and 59% of its environ-
mental impact and economic value, respectively. A summary of 
these results is presented in Table 3.

The multidimensional assessment is presented in Figure 2, 
which depicts the elements within a mobile phone according to 
its mass proportion (sphere size), environmental impact (x-axis) 
and potential economic value (y-axis). It highlights that frac-
tions with high mass shares do not necessarily represent the 
major environmental impact and economic value within a 
smartphone.

Recycling rates. A simplified scheme of a WEEE management 
system is presented in Figure 3, which shows the differences 
between CR and RR in measuring material ratios.

Boxes indicate the main processes through a simplified WEEE 
management system. o represents disposal channels different to 
separate collection, l1 indicates removed impurities and yield 
losses, whereas l2 and l3 represent material losses due to recycling 
treatment efficiencies. The dotted line represents the system 
boundaries for CR, and the dashed line indicates the system 
boundaries of the RR.

Based on this scheme and for practical purposes, a mass-
based RR scenario of 40% with the following assumptions is 
discussed. Firstly, a CR of 70% and an average pre-processing 
and end processing efficiency of 57% for all materials are 
assumed. Secondly, all devices are considered to enter the sys-
tem in one piece. Thirdly, 60% is used as a maximum recyclable 
mass percentage per mobile phone unit due to the presence of 
non-valuable elements and non-recyclable fractions.

The proposed mass-based RR could be achieved by recycling 
the mass-wise dominating materials of mobile phones (Al, Fe, 
Cu, Co, Cr, Ni and ABS). However, this mass-based strategy  
fostered by current RR targets would only allow for a recovery of 
18% of the potential economic value and avoids 13% of the envi-
ronmental impact, since precious metals such as Au or Ag, which 
have the highest economic value and environmental impact, are 
found in minimal fractions and would not be recovered (see the 
details in Table 4).

The elements shown are those with the highest mass fractions. 
The mass-based target proposed in this scenario can be achieved 
by recycling these materials. However, the elements with the 
highest potential economic value and environmental impact are 
not recovered since they are found in minimal fractions.

Discussion

This study highlights the importance of different factors when 
establishing recycling targets. In this sense, knowing the gen-
eration of WEEE as well as its composition, environmental 
impact and economic value constitutes the starting point for the 

Figure 1. Mobile phones waste generation and end-of-life phone collection from 2012 to 2018.
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proper establishment of these targets. In Ecuador, available 
information on WEEE generation is scarce, and official data-
bases do not provide the required information for the applica-
tion of estimation models. Hence, one of the contributions of 
this study is the adaptation of an estimation model using the 
information available in the country. This first estimation of 
mobile phone waste generation provides essential data for 
establishing a waste management system. The results show that, 

on average, 2 million mobile phones were discarded annually in 
Ecuador between 2012 and 2018. According to official data 
from the Ministry of Environment, less than 7% of the total was 
collected in the same period, evidencing the absence of an effi-
cient management system and an insignificant CR.

Not more than a couple of decades ago, WEEE management 
was not a priority in Ecuador. In fact, it is still considered an 
unknown and relatively new waste flow for many of the stake-
holders involved in the value chain (CRBAS, 2020). Despite 
this, it is notorious that in recent years, WEEE management has 
positioned itself in the country’s political and public agenda. In 
2022, the ‘Regulation for the implementation of extended 
responsibility in the integrated management of Waste Electrical 
and Electronic Equipment of domestic origin’ was published, 
representing a starting point for establishing an integrated 
WEEE management system in the country (Ministerio del 
Ambiente, 2022a, 2022b). Today, Ecuador is one of the few 
countries in the region with specific regulations for WEEE, 
along with Colombia, Mexico, Costa Rica, Brazil, Chile and 
Peru (Wagner et al., 2022).

A significant milestone of the regulation mentioned above was 
the establishment of symbolic collection targets amounting to 3% 
for mobile phones and 0.5% for other EEE placed on the market 
(Ministerio del Ambiente, 2022a, 2022b). As mentioned in the 
regional monitoring of electronic waste, in practice, both legal 
and infrastructure development can be reported through monitor-
ing indicators that provide an overview of the state of WEEE 
management in a country. More than 97% of electronic waste in 
Latin America is neither collected nor delivered to authorized 
facilities. CRs are considered and indicator of progress in WEEE 
management, which is still in its initial stages. According to the 
recommendations presented in the report, they should be pro-
gressively increased (Wagner et al., 2022). However, as already 
presented in this study, mass-based targets could lead to poor 
environmental and economic performance, as materials with big-
ger fractions do not necessarily reflect these aspects. It is, there-
fore, recommended to consider environmental and economic 
sustainability when defining recycling targets in order to make 
them more meaningful. Recycling targets based on the avoided 
environmental impact or economic value retention rather than on 
mass could allow the recovery of fractions such as Au, Sn, Pd or 
Ag, in addition to mass-dominating fractions such as Al or Fe and 
are a step towards the circular economy.

Nevertheless, how to reach environmentally and economi-
cally meaningful recycling targets in Ecuador continues to be a 
challenge. In general, recycling practices differ substantially 
between developed and developing countries. Typically, 
mechanical size reduction and automatic separation for pre-pro-
cessing and high-tech refining processes in final processing are 
the predominant techniques for WEEE management in devel-
oped countries (Peeters et al., 2013). Under this scheme, RRs are 
higher (Manhart, 2011). On the other hand, in developing coun-
tries, most treatments consist of manual dismantling followed by 
inefficient refining techniques due to the limited availability of 

Table 3. Multidimensional assessment of a mobile phone unit. 

Component Element Mass 
(g)

Environmental 
impact (mPts)

Economic 
value ($)

Screen Al 2.67 3.31 0.006
In 0.01 2.18 0.002
K 0.33 0.22 0.0001
Si 8.12 65.95 0.0135
Sn 0.29 29.38 0.0057

Battery Al 2 2.48 0.004
C 19.85 0.17 0.022
Co 6.59 51.83 0.501
Li 0.87 4.50 0.017

PWB Ag 0.34 61.25 0.177
Al 0.47 0.58 0.001
As 0.01 n/a 0.00002
Au 0.014 189.63 0.566
B 0.44 0.82 0.0003
Bi 0.02 n/a 0.0003
Ca 0.44 0.19 0.002
Cl 0.01 n/a 0.000011
Cr 4.94 21.69 0.014
Cu 7.84 41.11 0.052
Dy 0.001 n/a 0.0002
Fe 18.63 11.74 0.0013
Ga 0.01 0.16 0.003
Mg 0.65 2.13 0.001
Mn 0.29 2.59 0.001
Mo 0.02 2.26 0.00052
Nd 0.135 n/a 0.0078
Ni 2.72 17.71 0.038
P 0.03 n/a 0.000003
Pb 0.04 0.10 0.0001
Pd 0.015 61.01 0.458
Pr 0.036 n/a 0.0044
S 0.44 0.03 0.000044
Sb 0.033 0.32 0.029
Si 0.0135 0.11 0.0033
Sn 0.37 37.48 0.007
Ta 0.02 0.83 0.0037
Ti 0.3 1.02 0.0015
V 0.04 n/a 0.0014
W 0.02 n/a 0.0006
Zn 0.69 3.697 0.002

Casing Al 26 32.222 0.055
Plastic 
(ABS)

5 2.580 0.35

The environmental impacts are presented in terms of millipoints 
(mPts) using the ReCiPe method (ReCiPe H/A, total impact 2016) and 
the database Ecoinvent v3.6. ABS: Acrylonitrile Butadiene Styrene.
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infrastructure, technological access and investment (Wang, 
2014). Specifically in Ecuador, WEEE management starts with 
collection at the municipal level, mainly by the informal sector 
(base recyclers and scrap dealers). After collection, the valuable 
parts are manually disassembled and sold to intermediaries, who 
sell them to recycling companies. Within these companies, valu-
able components, such as printed circuit boards, are extracted 
and exported to international companies, and the non-valuable 
materials are disposed through unknown channels.

In order to create a sustainable scenario for WEEE manage-
ment in developing countries, the Solving the E-waste Problem 
(StEP) Initiative proposed the Best-of-2-Worlds philosophy. It 
provides a pragmatic solution by creating a cooperation network, 
which integrates local pre-processing in developing countries, 

where mobile phones waste can be manually dismantled and 
some low technical requirement materials can be obtained, with 
end-processing of complex and hazardous fractions in developed 
countries where state-of-the-art technology is available. This 
scheme has proved to be environmentally and economically 
favourable (Wang et al., 2012).

To achieve WEEE management objectives, regional coopera-
tion schemes, where countries lacking technical capacities join 
together to strengthen management systems, could be very help-
ful. In this context, the PREAL project assists 13 Latin American 
countries, both technically and financially. At the regional level, 
the project seeks to harmonize critical aspects of WEEE policies 
and to strengthen regional cooperation and knowledge sharing 
by promoting policies that will enable optimal recycling and 

Figure 2. Multidimensional assessment of a mobile phone unit.

Figure 3. CR and RR differences in measuring material ratios.
Source: Figure adapted from Haupt et al. (2017).

Table 4. Mass-based proposed RR scenario.

Collection rate Pre-processing and end processing efficiency RR

70% 57% 40%

Mass-based target (g) Environmental impact (mPts) Economic value ($)

Al 12.42 15.40 0.03
Co 2.63 20.68 0.20
Cr 1.97 8.65 0.01
Cu 3.13 16.40 0.02
Fe 7.43 4.68 0.00
Ni 1.09 7.07 0.02
Plastic (Abs) 2.00 1.03 0.14
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utilization of recycled materials, the generation of decent jobs 
and employment opportunities (Wagner et al., 2022).

Finally, even though the establishment of recycling schemes 
supposes a substantial step towards the development of WEEE 
management systems in developing countries, other value reten-
tion strategies such as reuse, repair or refurbish need to be deeply 
explored. These circular economy strategies should coexist in 
order to maximize environmental, economic and social benefits 
(Achillas et al., 2010).

Since there is a significant potential for reuse of WEEE 
(Bovea et al., 2016; Parajuly and Wenzel, 2017), the setting of 
separate targets could suppose opportunities for resource sav-
ings and job creation. Considering the local scenario, where 
reuse practices and second-hand markets are widespread and 
there is a strong presence of the informal sector, there is a great 
opportunity to incorporate WEEE value retention schemes 
(Vanegas et al., 2014; Parajuly et al., 2017). However, there are 
several barriers in the establishment of reuse targets that need to 
be addressed, including difficulties to track flows, the costs of 
logistics or the lack of legislation (European Commission, 2015b; 
McMahon et al., 2019). In the absence of regulatory frameworks, 
priority is typically given to recycling practices, as they are usu-
ally the simplest and least costly, so the introduction of modest 
mandatory targets for producers could support the development 
of reuse schemes as observed on the case of Spain, the first 
country to set reuse goals in the EU (McMahon et al., 2019; 
Ministry of Agriculture, Food and Environment, 2015). In addi-
tion, assessment methods that consider environmental, eco-
nomic and social aspects should be performed to provide a more 
comprehensive understanding on how to properly define these 
targets in the future.

Conclusions

This study discussed the establishment of WEEE recycling targets 
in Ecuador using mobile phones as a case study and based on 
four key factors: waste generation, waste composition, potential 
economic value and environmental impact. It was found that on 
average, 2 million devices were discarded annually in the country 
from 2012 to 2018, but less than 7% of this waste flow was 
formally collected during the same period. Although currently 
symbolic collection goals for WEEE exist, recycling targets are 
required in order to measure the management system performance 
and progress towards a circular economy more properly. It was 
found that mass-based only targets could lead to poor environ-
mental and economic performance, since elements with the high-
est potential economic value and environmental impact, typically 
precious metals, are found in minimal fractions. Therefore, in 
addition to mass, it is necessary to include these aspects to estab-
lish more meaningful goals. These factors could be extended to 
other EEE, although the waste generation and its composition 
should be determined for each specific device.

Since the technological capabilities for WEEE recycling in 
Ecuador are limited, meeting recycling targets requires the 

development of schemes that can be adapted to local conditions. 
In this sense, the regional cooperation promoted by the PREAL 
project, or the international StEP Initiative, which proposed the 
Best-of-2-Worlds philosophy could provide a pragmatic solution 
to maximize the efficiency of materials recovery, while having a 
better environmental performance and generating higher eco-
nomic income.

Finally, some of the limitations of this study include the scar-
city of data for the application of more accurate WEEE estima-
tion models. As the management of these waste flows in Ecuador 
is at an initial stage, only symbolic mass-based collection targets 
have been established, which depreciate the environmental and 
economic aspects. In future research, it would be important to 
analyse waste management schemes that facilitate the implemen-
tation of indicators that show more effectively the progress 
towards a circular economy. Similarly, it would be important to 
evaluate in greater depth the participation of the informal sector 
in WEEE management systems in developing countries. In this 
regard, the research team behind this study is carrying out the 
Responsible and Sustainable e-waste Management in Cuenca/
Ecuador (ResCuE) project1, with the aim of design and imple-
ment, a sustainable and replicable e-waste management system 
that integrates repair, reconditioning and takes into account envi-
ronmental, social and economic impacts.
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