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Preface

of the relationship between humanity, understood as a social system, 

easy to account for them, as is attempted in this volume, which articulates its 

book begins by considering landscape features as symptoms of decline and 
change, then moves on to talk about neighborhoods that need to be revalued 

which casts sometimes its negative fallout (its waste) on the poorest and most 
marginal spaces.

becomes a visible symptom of the crisis in the economy that made it 

of the pandemic, and also of the end of “a Mediterranean productive 
dream,” as the authors of the contribution write. A similar crisis of a 
system that wanted to focus on productive development at all costs is 

landscape, or recovering its history, therefore becomes essential. Beyond 
the urban landscape, which needs to be reinvented or heritagized, the rural 

also in this case, by processes of patrimonialization, as it is happening in 
the rural spaces of the island of Salina, or in the Etna Nord wine “district”. 

change. A university degree can certainly play a role in changing your attitude 
towards changes, as demonstrated in the chapter about students enrolled in 

change. But even the way you look at the landscape can play a role. New 
media become a way to emphasize certain aspects of daily life (the bakeries), 



by social media, be revitalized by a process of patrimonialization thanks to 
them, or simply be discovered/rediscovered (such as the cases of Magna 

where development and transformation not always go hand in hand).

the digital transition. Society changes, and its cultural landscape as well. 
At all levels, and at all scales.
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Geographical analysis of  WEEE (Waste Electrical and 
Electronic Equipment) dynamics

Alberto Corbino; Stefano De Falco1

Abstract

rising problems due to its increasing volume in association with health and 
environmental hazards occurring where the disposal happens. Most WEEE 
is currently generated by the Organization for Economic Cooperation and 

developing countries will be producing a double amount of WEEE than the 

on public health and environment.

Keywords: 

1 Alberto Corbino, Corresponding Author
Naples Federico II, alberto.corbino@unina.it
Stefano De Falco
sdefalco@unina.it
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1. Introduction

2, in the ASEAN3

4.

contribute to increasing, instead of bridging, geographical gaps, due to the 
positive impacts they often produce only in some areas and the negative 

higher energy consumption, largely due to energy-intensive processes 
5

that are still very distant from that virtuous model of circular economy 
often referred to in the above-mentioned inter-governmental programs.

Among the risks included in the development of the green and digital 

includes the waste of secondary raw materials contained within them, such as 

copper, and 2.6 Mt of aluminum could be recycled.

2

sustainable development and is a concrete manifestation of the pan-African drive for unity, 

au.int/agenda2063/goals.
3

4 

infrastructures based on a values-based framework, ensuring a democratic and transparent 
enabling environment and putting a strong emphasis on privacy and digital rights.
5 



these devices. If dispersed into the environment, certain components of WEEE 

these substances, if not carefully treated and disposed of, can generate acute 

clusters, that shows a close relationship between the two themes (Figure 1).

Fig. 1

6

6
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including all components, sub-assemblies and consumables that are part 

7

et al.

et al., 2020).

accounts, with 21 percent of adults in the region having a mobile money 
account, and mobile-money transactions more than tripled from an average of 

in the world (IMF, 2020).

 

7
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document produced by the European Commission regarding the warning 

the greater progressive use of digital technologies could increase the 

despite being aimed at a sustainable technological/digital evolution, is 
becoming increasingly common among professionals. Nevertheless, 

in the transformation from waste to resource, thus leading to problems of 

within their borders. According to Ibitz (2012), several Asian countries have 
allowed e-waste imports, to obtain raw materials for their domestic production 

evidence of a strong linear relationship between economic development and 

of electronic waste per inhabitant are North America and Europe, which 
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industry (especially microchips) is very high, generates very intense volumes 

considered recyclable. 

8. But, 

treaties regarding the transportation of hazardous electronic waste. From 

of discarded electronic products is labor-intensive, and low-added-value and 

increase the cost of disposal.

shown.

8

of any hazardous (including radioactive) waste. It was negotiated in 1991 and it came into 
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Fig. 2

Switzerland stands as the champion (over 90%) of the so-called 
urban mining
One of the reasons for this success is that an advance recycling fee 

9 (Kamasa, 2023). 

Fig. 3
elaboration on Global E-waste Monitor 2022.

9

recycling fee” on domestically bought electronics. In return, the consumers can bring back 
used electronics free of charge and manufacturers, importers, and retailers must take care of 
the disposal and recycling by regulation.
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e-waste, to understand where it goes and what impact it has on communities 
and ecosystems.

aromatic hydrocarbons. Naturally, these impacts are concentrated in the 

lack both management infrastructure and workers rights implementation, 

uncontrolled, and they can become part of a legal trade, but also of an illegal 

from north to south, from high-income countries to middle- and low-
income countries. Only a very small part, between 2 and 17 thousand tons, 

decade the e-waste problem had been framed in terms of dumping of 

nuanced interpretation of the international trade in WEEE was needed.

the transfer of volumes of used EEE in the form of electronic goods or 

2002). Breivik et al. (2014) carried out a review of the literature to also 
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regions represents a reallocation of resources such as raw materials, spare 

Efthymiou et al

(2010) also argue that commercial transactions on e-waste tend to 

An interesting point of view is that of Yu et al. (2010) according to 

a strong increase in the production of their own waste, compared to 
which the import volumes they will be negligible or at least minor.

capable of driving away illegal waste transports from their source, (ii) 
centripetal pull factors, i.e. forces capable of attracting illegal transports to 
their destination and (iii) facilitating factors, i.e. anything that makes illegal 

between legal and illegal practice, thus allowing illegal transport of e-waste 
to take place.



Fig. 4

2.1 Regional scenarios

to a combination of several factors, including legal provisions, economic 

chains. Furthermore, even within the same nation, therefore within the same 
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Region

Data

e-waste generated (kg/inh)

e-waste documented to be 
environmentally soundly 

managed (%)

Americas
13.1 Mt (13,3 kg/inh).

1.2 Mt (9%) 

Europe
12 Mt (16,2 kg/inh) 1.2 Mt (10%) imports.

Africa
0.03 Mt (1%) 

Asia
2.9 Mt (12%) 

2.9 Mt (12%) imports.

Oceania
0.7 Mt (16,1 kg/inh).

0.06 Mt (9%) 

0 Mt (0%) imports.

Tab. 1
et al., 2022

Americas

In the American continent, the production of WEEE is characterized by a 
non-homogeneous geographical distribution, especially along the North-South 

York generates more WEEE than many entire scarcely populated states in the 
nation.

wider range of products, but the recycling rate is only about 20% (Kumar 

is not widespread, although countries such as Argentina (2013) and 
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Brazil (2010) have drafted related legislation for the management of 
WEEE, whose production is increasing everywhere in the sub-continent. 

imports printed circuit board waste, as several specialized recyclers are 

this category of waste. As in many other cases, the lack of available 
information may hinder a better understanding and improvement of the 

et al., 2022).

Europe

adoption of circular economy models could prove to be distinctive factors in 

10.

Africa

but it is growing at a fast rate. In the last decade for instance, the penetration 
rate of personal computers has increased by a factor of 10, while the number 
of mobile phone subscribers has increased by a factor of 100, which a 

10 In Europe, on average, smartphones are replaced every 2-3 years., as reported by “Science 



of its total e-waste, the remaining originating from illegal transboundary 
imports from developed countries from the Americas, Europe, and China. 
About 2.9 Mt of e-waste was generated in Africa in 2019, with the highest 
e-waste generating countries (Egypt, South Africa and Nigeria) also being 

Even though monitoring the transboundary movement of e-waste into 

et al., 2022).
As highlighted by Okwu et al. (2022), in Nigeria unprofessional WEEE 

air, as some of the pollutants are able to travel over a long distance from the 

to the import of used-EEE that become waste while already in the region.

Asia

Figures for the Asian continent rose to 24,9 Mt in 2019 (Forti et al., 2020), 

largest generator of WEEE worldwide. 

million tons by 2020 and 2030, respectively, increasing dramatically by 
et al.

In Western Asia11, the total absence of practices relating to the management 

2023), correct management of activities related to e-waste could generate 

In Central Asia, particularly in Kazakhstan, very high growth 
trends in EEE consumption per capita can be recognized, and, 

11
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et 
al., 2021). 

recycling market, adopting “backward dismantling methods” to carry out 

deterioration. In addition, due to the low-cost competition of informal 

policies have been introduced and implemented (Krishnaswamy, 2019), and 
in China, already in 2011 government began to implement WEEE recycling 
management regulations to subsidize formal recyclers, as part of the solution 

et al

Oceania

Australia and New Zealand are the largest producers of WEEE in this 
continent. While Australia has a product management program that has 
generated schemes for waste and recycling of WEEE, New Zealand has yet 
to develop a legal framework to support the management of WEEE, and it 
currently manages its e-waste via voluntary product stewardship schemes 

et al., 2021)

regions, the lack of information hinders a better understanding of the e-waste 
problem in the region.

3. Some possible positive foresight scenarios

in future. With technological advances and increased accessibility and 

et al., 
2020).

of technology on a global level, but also by the reduced life cycle of the devices 
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decreases with technological evolution, the production of WEEE increases. 
In other terms, the subtractive dynamics of the electronic weight due to new 

dynamics of the production of new devices due to the increase in demand.

to 0.1% in the West Asia. At the same time, everywhere, there is emerging 
awareness of a very needed change of scenario, necessary both to recover 
precious resources (urban mining) and to reduce damage to public health and 
the environment, deriving from mostly informal and therefore out of control 
disposal.

illegal electronic waste, but trigger virtuous circles within countries, in line 
with the much-vaunted principles of the circular economy. Furthermore, this 
would lead to both a reduction in the release of polluting substances into 

dismantling laboratories - and obviously also in terms of employment it will 
lead to various advantages induced by a more regulated production chain 
of pre-treatment and waste recycling. It is, in fact, estimated that roughly 

and collection and pre-treatment of e-waste. In South Africa, for instance, 

1.000 t handled, and the sector has the potential to increase this number as 
et al. 

2017).
According to the current and forecasted data (Bagwan, 2024) of E-waste 

capacity of E-waste has been steadily increasing from 2014 to 2021. 

upward trend in the number of recyclers, albeit with a more moderate rate 

(ibid), indicating steady growth in the recycling capacity of E-waste over the 

the importance of promoting and supporting E-waste recycling initiatives. 
Currently, fewer and fewer precious metals are employed in electronic 

devices, so the few metals that can be salvaged are sold for a very cheap price 
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in international markets, making the process of recycling less convenient than 

environmental protections. 
Instead, the African continent, where, among other things, a massive 

use of solar energy and therefore the installation of millions of solar panels 

chain.
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