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ABSTRACT

Sustainably managing vehicles at their end-of-life stage (ELVs) presents significant potential forresource recovery,
effectively addressing resource scarcity through the closure of the material loop.While ELVs in countries like Morocco
have traditionally been treated as waste rather than secondaryresource material (SRM), they have the potential to reduce
reliance on primary materials when usedjudiciously. Despite policymakers aiming for increased resource efficiency in
the automobile sector,there is limited research exploring the role of the informal sector in recovering materials and parts
fromELVs. This study investigates the ELV processing scenario at Salmia scrap market, recognized as one ofAfrica’s

largest informal markets for ELVs. Using a mass-balance approach, the disposal of sedan cars isexamined, and a conceptual

*CORRESPONDING AUTHOR:

Imane Rouichat, Energy, Materials and Sustainable Development (EMDD) Laboratory—Higher School of Technology—SALE, Center of Water,
Natural Resources, Environment and Sustainable Development (CERN2D), Mohammed V University, Faculty of Science, Rabat 10106, Morocco;
Email: iman.rouichat@gmail.com

ARTICLE INFO

Received: 1 November 2024 | Revised: 5 December 2024 | Accepted: 18 December 2024 | Published Online: 17 March 2025
DOI: https://doi.org/10.30564/jees.v7i4.7661

CITATION

Rouichat, 1., Moussaid, F.Z., Slaoui, M., et al., 2025. Resource Retrieval from End-of-Life Passenger Cars in the Informal Sector of Morocco.
Journal of Environmental & Earth Sciences. 7(4): 1-10. DOI: https://doi.org/10.30564/jees.v7i4.7661

COPYRIGHT
Copyright © 2025 by the author(s). Published by Bilingual Publishing Group. This is an open access article under the Creative Commons
Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) License (https://creativecommons.org/licenses/by-nc/4.0/).


https://orcid.org/0009-0004-7631-8434
https://orcid.org/0000-0002-0406-4736
https://orcid.org/0000-0003-1737-0633
https://orcid.org/0000-0002-3841-7755
https://orcid.org/0009-0002-6347-3772

Journal of Environmental & Earth Sciences | Volume 07 | Issue 04 | April 2025

framework illustrating the process flow and interactions among multiplestakeholders is developed. From sampled sedan

cars, approximately 7% of aluminum and 76% of iron,by weight, are recovered. These findings contribute to estimating the

potential for recycling andrecovering materials from ELVs processed by the informal sector in Morocco. In a standard

operationalcontext, estimations suggest that the sector holds substantial potential to recover aluminum and iron by2030.

This underscores the importance of formalizing operations and integrating informal players intothe value chain to effectively

address resource scarcity within a circular economy.

Keywords: Secondary Resource Material; Mass Balance Analysis; Informal Sector; Recyclability; Recoverability; Circular

Economy

1. Introduction

Morocco faces pressing challenges in modern industri-
alization, specifically in material recovery and environmental
pollution. While discussions often focus on conventional
sources like solar energy, wind power, and waterpower for
renewable energy in Morocco, everyday products offer un-
tapped potential as renewable energy sources through recy-
cling. Waste forms such as paper, plastic, rubber, and com-
munal waste contain components with high energy potential,
making waste and waste management valuable sources of
renewable energy in Moroccol!l.

End-of-life vehicles (ELVs) in Morocco pose a com-
plex issue requiring an efficient recycling model aligned with
environmental requirements and sustainability goals. ELVs,
considered hazardous and generating 5% of global industrial
waste, necessitate a shift towards eco-friendly solutions and

repeatability in recycling processes >

. In Morocco, the
preference is for energy recovery, recycling, and reuse over
disposal and landfilling. Industry experts forecast that Mo-
rocco will be able to produce one million cars by 2030 and
will soon overtake Italy in vehicle production].

The challenging ELV waste processing, with its com-
plex structure and varied composition, emphasizes recycling
rates and higher sustainability indicators in proposed Mo-

1.6,71 Developed countries often have struc-

rocco strategies!
tured systems for managing ELVs, as exemplified by the Eu-
ropean Union’s Directive on ELVs (2000/53/EC) and related

8101 However, the situation in many developing

standards!
countries like Morocco remains different. These nations of-
ten face challenges like a significant presence of the informal
sector handling ELVs and rapid growth in vehicle numbers,
putting immense pressure on resource extraction.

For each kilogram of steel scrap recycled at the end of

a product’s life, it is possible to save 1.5 kg of COze mis-
sions, 13.4 MJ of primary energy, and 1.4 kg of iron ore.
These savings represent reductions of 73%, 64%, and 90%,
respectively, compared to using 100% primary production

(111, These figures highlight the substantial potential

methods
of recycling ELVs in addressing resource scarcity.

In response to the existing gap in literature on Mo-
rocco’s ELV sector management, this paper aims to con-
tribute by focusing on the informal sector, which holds sig-
nificant potential for establishing a circular economy and ad-
dressing resource scarcity challenges in the country. Specifi-
cally, the study (1) presents the realities of the informal ELV
sector in Morocco; (2) assesses the recyclability and recover-
ability efficiency of ELV dismantling units; and (3) evaluates
the potential for obtaining secondary resource materials from
sedan variants, representing over 50% of post-consumption
passenger vehicles in Morocco. This research, highlighting
an informal sector case study, is among the few addressing
ELV disposal in Morocco and quantifying its role in promot-

ing resource efficiency and a circular economy.

2. Methodology

The research sought to understand the operational
facets of Morocco’s informal sector for disposing of ELV's
and assess its ability to mitigate resource scarcity. It exam-
ined three key aspects: the flow of materials, operational
efficiency, and the extraction of secondary resource materi-
als.

2.1. Study Area and Data Collection

The study focused on Salmia, a significant scrap mar-
ket in Casablanca, known for handling ELVs. This market,
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housing approximately 900 units, deals with discarded vehi-
cles and scrap metal from both domestic and international
sources.

Various shops within the market handle different types
of metal received through a network of scrap dealers and
haulers. Despite being a hub for employment opportunities
and business ventures, the informal nature of the processing
units in Salmia results in unscientific and unhygienic prac-
tices for dismantling various vehicles, from bicycles to large
trucks at the end of their life.

Figure 1 provides a visual representation of the on-site

conditions at Salmia scrap market, highlighting the informal

dismantling and material recovery processes ELV.

Figure 1. On-site Conditions at Salmia Scrap Market, the Largest
Market in Morocco for ELVs.

Various methods, including field observations, inter-
views, and stakeholder consultations, were used for primary
data collection at the Salmia scrap market in Morocco. De-
spite challenges due to the informal setting, field visits oc-
curred between June 2022 and August 2023. The market,
lacking basic amenities, faces issues like vehicle theft and
counterfeiting. Due to a negative image from a few traders,
stakeholders were hesitant to interact. Socio-economic dif-
ferences among traders, dismantlers, and laborers further
complicated data gathering. Compiling data necessitated
weeks of visits, and photography was restricted. Uncovering
details about the complete ELV dismantling and manage-
ment chain proved challenging, and we could only manage
information on four ELVs at most.

Highlighting the importance of sedan vehicles, which
make up nearly half of the total passenger vehicle fleet, the
study takes into account the average lifetime of passenger
cars and SUVs registered in both 2021 and 2030 as 18 years.

After establishing contact with twelve traders and dis-
mantlers in Morocco, we successfully gathered primary data
on end-of-life sedan variants of Fiat, Renault and Peugeot.

The sample specifically included genuine ELVs, ensuring
they had reached their end of life due to age and not just
damage. Additionally, the vehicles selected had been op-
erational for 15 to 18 years, adhering to the maximum life
guideline set by the Central Pollution Control Board!'?. The
data collection spanned six months (February to July 2023),
aligned with the availability of ELVs meeting the specified
criteria.

It required several weeks and multiple visits to com-
pile even basic information. Any person found taking pho-
tographs is instructed to delete them and discard the memory
card.

Besides researching market operations, the study also
gathered primary data for characterizing sedan passenger
vehicles through field visits. The evaluation involved dis-
mantling four vehicles (V1 to V4), with permissions secured
from stakeholders in the value chain. Given the challenging
conditions, obtaining information on the complete disman-
tling and management chain for an ELV was difficult, and
the study managed to analyze four ELVs.

The study meticulously monitored the treatment, dis-
mantling, and subsequent processing of all the samples to
quantify their material composition. Recovered materials
were categorized into metals, polymers, elastomers, glass,
fluids, MONM (modified organic natural materials), and
others. The weight of each category was recorded. This
categorization adhered to the Automotive Industry Standard
AIS-129 set by the Automotive Research Association of In-
dia, and the data were organized based on the field inventory
data sheet!3],

In addition to primary data, secondary data on regis-
tered vehicles were obtained from the Moroccan Ministry of
Equipment, Transport and Logistics. This information was
used to estimate the number of ELVs based on registration
years, gauging the potential of the ELV sector, specifically in
the sedan segment for the entire country. The methodology
for this estimation is detailed in the following sections.

2.2. Present State of ELVs Sector in Morocco

To understand the dynamics of the informal ELVs sec-
tor in Morocco, this study combined primary field investiga-
tions and a review of relevant literature. By analyzing the
material flow and stakeholders globally, a preliminary outline

of the Moroccan market’s informal ELV supply chain was
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developed. This framework served as a baseline for quan-
titatively assessing the ELVs sector’s potential as a source
of secondary resource materials. Additionally, a Strengths,
Weaknesses, Opportunities, and Threats (SWOT) analysis
was conducted to highlight key aspects of the sector based

on literature and field observations.

2.3. Sedan Vehicles’ Potential for Recycling and
Recoverable Materials

The efficiency of managing ELVs was assessed in terms
of the process’s potential to generate recyclable and recover-
able materials. Mass characterization of sample components
used the mass balance approach, based on the law of conser-
vation of mass. Since vehicles experience wear and tear, the
mass balance concept estimated the recyclability and recov-
erability potential of an ELV. As the informal sector lacks
standard operating procedures, the method from AIS-2193],
following ISO 22628, was applied to estimate the rates of
recyclability (R, ) and recoverability (R.oy). AIS-129 is
the primary reference for the Indian ELV's sector, established
through consultations by a committee under the Ministry of
Road Transport and Highways, Government of India. The
study adopted AIS-129 for quantitative estimations, aligning
with recent research highlighting its significance in guid-
ing ELV collection and dismantling by authorized centers in
Indial'l. This choice is particularly relevant for Morocco,

where detailed data is currently unavailable.

Equations (1) and (2) express R.y. and R, as per-

centages of mass in the samples, respectively:

(mi +mp +mpy + mRT) x 100
my

Rcyc = (1)

(mi +mp +mpy +mp, + mET) x 100
my

Rcov = (2)

Here, m; represents the mass before treatment, mp is
the mass after dismantling, m ;s is the mass of metal separa-
tion (hulk mass), m g, is the mass of recyclable material from
non-metallic residue, m g, is the mass of energy recovery
material from non-metallic residue, and my is the weight of

the entire vehicle (ELV mass) at the start of the process.

2.4. Assessing Sedans for Secondary Resource
Material Potential

Analyzing the quantity and quality of materials in end-
of-life passenger vehicles can provide valuable insights into
the potential of this sector as a source of secondary resource
materials. It also aids in formulating effective waste man-
agement strategies for handling the waste generated by the
automotive sector, specifically focusing on ELVs. Regularly
updating estimates based on the number of ELVs each year
allows for constant monitoring of the sector’s potential to
supply recycled materials, reducing the strain on existing
resources.

For instance, a typical sedan car is predominantly com-
posed of various metals, with steel constituting around 60%
of its mass '], Extrapolating data from this case study to the
national level, we estimated the potential of sedan passenger
vehicles as a source of iron and aluminum over an 8-year
period (2022-2030). The Central Pollution Control Board’s
benchmark of obsolescence, defined by the number of years
avehicle can be used before being considered an ELV, guided
the estimation of ELVs in Moroccol'?!,

Assuming a 15-year lifetime for passenger vehicles, we
identified the year when a vehicle would become an ELV by
adding 15 years to its registration year. This study, based on
the annual number of registered sedan vehicles between 2003
and 2018, aims to emphasize the potential of the automobile
sector as a consistent source of secondary resource materials.
Efficient management of these materials can contribute to
addressing Morocco’s resource scarcity challenges.

Table 1 outlines the assumptions used in estimating the
secondary resource material potential from sedan passenger
vehicles in Morocco (Data obtained from field research).

The Equation (3) was employed to estimate the mass
of the material (iron or aluminum) obtained in the year when

sedan passenger vehicles become ELVs.

y
R':§ U T
Y a1 o'l

In the given equation, R,; represents the amount of

3)

secondary resource material (SRM) produced in year y of
type i, where i can be iron or aluminum, and y is calculated
as a + 15, corresponding to the year when the vehicle be-
comes an ELV. The variables include u, , which denotes the
number of registered sedan passenger vehicles in year x, and

r;, representing the weight of iron or aluminum in a typical
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Table 1. Mass Conversion Factors Used to Estimate the Potential of the ELV Sector in Morocco as a Source of Iron and Aluminum.

Attribute Estimate
Sedan Proportion Among Total Passenger Vehicles in Morocco 50%
Average Mass of a Single Sedan Passenger Car (kg) in Morocco 1200
Average Iron (Fe) Composition in a Single Sedan Passenger Car (kg) in Morocco (wFe)

Average % composition of Iron (Fe) in 1 sedan Passenger Car in Morocco (wFe) 76%
Average Aluminum (Al) Composition in a Single Sedan Passenger Car (kg) in Morocco (wAl) 84
Average % Composition of Aluminum (Al) in a Single Sedan Passenger Car in Morocco (WAl) 7%

sedan passenger vehicle determined through mass-balance
analysis of four samples used in the present case study.

To extend the projections up to 2030, it was assumed
that the mass composition of sedans manufactured in 2003
and in 2018 remains constant. Despite global efforts by car
manufacturers to reduce vehicle weight for improved fuel ef-
ficiency over the last two decades, this assumption considers
that materials like aluminum alloys, plastic, and modified
organic natural materials have not significantly replaced iron

in the mass composition.

3. Results and Discussion

3.1. Overview of Unregulated ELVs Sector in
Morocco: Insights from Salmia Scrap Mar-
ket Processing Units in Casablanca

Focusing on processing units in the Salmia market.
This sector operates without regulation, organization, and
formality, functioning as a perfectly competitive. The han-
dling of ELVs in Morocco is limited to basic dismantling
using crude methods due to the absence of a specialized
and scientific framework for sustainable management. Un-
derstanding the holistic management scenario in Morocco
requires analyzing the interconnections among two indepen-
dent domains within the ELV sector, as depicted in Figure 2.

A vehicle designated as ELV by its last owner under-
goes a specific process in Salmia. Initially, a preprocessing is
applied, involving the removal of fuel, liquids, and the battery.
Due to its informal sector status, no dedicated depollution
measures are implemented. Instead, the vehicle is subjected
to repeated hammering and chiseling to break it into smaller
parts. ELV markets, such as the one in Casablanca, like
Salmia, include numerous traders categorized as first-level,
second-level, or third-level traders. These traders manage
the parts based on their expected economic benefits.

Fluid and bettery removal
(Unscientific methods)

Parts/ sub-assembly

Traders (within and beyond the market)

L2 ¥

Second-level traders Third-level traders
(electrica wiing, plstic,
glass, rubber)

Minor ortion of
s ey pars nd

components with
‘minimal value)

%

=== :
Primary Market

]
Secondary Market

Figure 2. Overview of Informal Recycling and Dismantling Prac-
tices for Automobiles in Morocco’s Informal Sector: Insights from
Salmia Market.

First-level traders handle the important components
like the engine, front and back bridges, accelerator pedal,
direction gear, chassis, suspension, lights, steering, doors,
tyres and rims, etc. They often refurbish or reuse the ma-
jority of parts from ELVs to maximize economic returns.
Second-level traders focus on recyclable materials like glass
and rubber, which are economically less significant. A sub-
stantial portion of retrieved materials is directly recycled
through these traders. Third-level traders deal with materials
having lower economic returns, such as seat foams, materi-
als, broken polymers, and elastomers. Even these low-value
parts enter the material chain through recycling traders. The
small, unusable fraction of materials not of interest to even
third-level traders ends up in landfills as part of municipal
solid waste (MSW).

Parts available with recycling traders and first-level
traders enter the second segment of the processing cycle,
the recycling domain. Parts bought by first-level traders
also enter the market for pre-owned or second-hand vehi-
cles. Second-level and third-level parts enter the materials
market, processed for secondary-material markets like low-
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grade plastics and rubbers. The recycling domain involves
inter-market trade between traders dealing in second-hand
vehicles and those handling parts of such vehicles.

Components and recycled products that find no imme-
diate use undergo processing to generate low-grade materials
or parts suitable for retrofitting other local applications, such
as customized motor vehicles.

While efforts are underway, energy recovery from
waste is still in its early stages of development in Morocco.

As demonstrated in the process flow, the informal sec-
tor involves multiple stakeholders and links, with many in-
termediaries aiming to maximize monetary gains, making
the system less efficient as a whole. Although this informal
approach to ELV management has been perceived as unsus-
tainable and harmful to the environment, dismantlers strive
to extract the maximum from each ELV, segregating pro-
ceeds for reuse or appealing to recycling traders, ultimately
reducing overall waste from ELVs. However, due to unde-

fined boundaries and the absence of a legal framework, it is

challenging to either support or question these observations,
highlighting the need for more scientific evaluations.

In contrast to the current scenario in Morocco, the bro-
ken red line in Figure 2 represents the ideal situation; a direct
link between traders and OEMs (Original Equipment Man-
ufacturers), conferring multiple benefits. Despite the total
dominance of the informal sector, if a large proportion of sec-
ondary resource materials, such as iron and aluminum, goes
back to car makers or OEMs, it could contribute significantly
to sustainable and environmentally friendly ELV manage-
ment. The ideal situation presented in the framework in
Figure 2 is also followed in the EU, where ferrous materials
retrieved after separation of scraps are directly reintroduced
into the automotive supply chain for recycling within the
value chain (as input material for foundries).

To address the ongoing debate on the efficiency of in-
formal ELV management, a SWOT analysis was conducted
for the Salmia informal ELV sector, detailed in Table 2.

Table 2. SWOT Analysis of the Informal ELV Disposal Sector in Salmia, Casablanca.

Strengths

Weaknesses

Low capital investment compared to formal setups.

Manual dismantling enhances part reuse potential and saves energy.
Strong network ensures a balanced supply of ELVs and parts.
Affordable labor creates more job opportunities.

Specialized traders contribute to high recovery rates for basic materials.

Lack of regulatory framework for ELV management.

Slow dismantling pace and lack of formal setups limit capacity.
Unscientific methods lead to environmental and health hazards.
Occupational hazards pose risks to workers.

Involvement in stolen vehicle dismantling threatens stability.
Lack of transparency with formal stakeholders.

Opportunities

Threats

Collaboration with formal sectors for better resources and regulations.
Improved vehicle design for better recovery of rare elements.
Government policies on electric vehicles boost recycling.

Demand for secondary materials positions the sector as key player.
Potential for formalization and increased legitimacy.

Lack of regulatory framework causes instability.
Environmental and health risks harm reputation.
Involvement in illegal activities risks shutdown.
Uncoordinated operations with formal sectors lead to inefficiencies.

The results of the SWOT analysis clearly indicate in-
efficiencies in the overall ELV management cycle, leading
to environmental and occupational challenges. However, a
notable outcome underscores the importance of dismantlers
in efficiently segregating vehicles and reintegrating mate-
rials into the supply chain. It is also highlighted that, due
to manual dismantling in the informal sector, the potential
for recyclability and recoverability may be relatively higher,
with minimal energy consumption, compared to formal ELV
setups. Similar findings about an informal ELV sector have
been reported 4],

3.2. Evaluating the Recyclability and Recov-
erability Potential of ELVs Managed in
Salmia

The lack of high-quality data and standardized proce-
dures for ELV management has been a persistent challenge
in research'%l, This study addresses this issue by providing
insights into the recyclability potential of ELVs dismantled
in the informal sector in Morocco, representing one of the
first in this domain. Table 3 and Figure 3 presents estimated
recycling (87.9%) and recoverability (90,7%) rates, derived
from dismantling four ELVs in the sample. The recycling
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rate is notably higher than that observed in countries with
more formalized systems. For instance, in Europe, the re-
use and recycling rates are required to reach at least 85%
of the average weight per vehicle annually, as mandated by
Directive 2000/53/EC171,

The difference can be attributed to Morocco’s infor-
mal sector’s extensive manual dismantling processes, which
allow for greater recovery of reusable components and mate-
rials, though at the expense of both efficiency and environ-
mental safety.

Table 3. Mass Quantities of Various Components (in Kg) and Recycling/Recovery Rates after Dismantling Four ELVs.

Sample Preprocessing Dismantling Hulk Mass Non-Metallic Potential Initial Mass of Recyclability Recoverability
Mass (1 ;) Mass (m p) (mpg) Residue Energy ELV (mvy/) Rate (Rcye) Rate (Rcow)
Treatment Mass Recovery Mass
(mRy) (mEgy)
Vi 71 530 465 106 335 1300 90% 93%
V2 58 4235 366 36 1100 86% 89%
V3 41.5 484 436.5 32 1200 88% 91%
V4 53 461 445 34 1200 88% 90%
Average 87.9% 90.7%

1400

II -
Vi

W [nitial mass of ELV (m_V)
m— Hulk mass(m_M)
W Preprocessing mass (m_i)

1200
1000

v2 v3 v4

Mass in KG
N s @ @
¥ 83
e 8 8 8 8
2 N & @
8 & 8 B
g 8§ 8 B8
Recoverability and recyclability rates

Dismantling mass (m_D)
Non-metallic residue treatment mass (m_Rr)
W Potential energy recovery mass (m_Er)

= = = Recyclability rate (R_cyc) = = = Recoverability rate (R_cov)

Figure 3. Recycling and Recovery Rates of Various Components
from 4 Dismantled ELVs.

Salmia’s higher rates can also be attributed to the in-
volvement of multiple stakeholders in the informal setup,
as depicted in Figure 2, including scrap dealers accepting
various ELV parts for profitability. However, the absence of
depollution measures, as emphasized by ISO 22628, remains
a critical gap that compromises environmental sustainability.
Similar environmental concerns have been reported in stud-
ies on informal ELV management in developing countries
like Nigeria, where hazardous fluids are often improperly
disposed oft!81,

Unlike Morocco’s informal process, more formally
managed operations in developed countries generate substan-
tial auto shredder residues. This shredding process breaks
vehicles into smaller fragments for sorting, but the complex-
ity and diversity of materials, such as polymers and com-
posites, make effective separation challenging. Furthermore,
the process is energy-intensive, with most energy being con-
sumed by mechanical actions, which add little value to the
recovery of recyclable resources '], To overcome these chal-
lenges, advanced technologies for post-shredding material

separation, such as Al-driven automated sorting systems, are

increasingly being adopted. These technologies utilize ma-
chine learning to identify and separate different substrates

(201 offering

with greater accuracy than traditional methods
the potential to enhance material recovery efficiency while
reducing waste.

Due to their profit-oriented focus, these vendors pre-
fer purchasing minimally processed dismantled parts. This
preference leads dismantlers to distribute the parts to various
dealers without concern for the subsequent steps in the chain.
Another factor contributing to the higher rates in this study is
the contrast between piecemeal processing in informal setups
and batch processing in formal setups. Manual dismantling
by four individuals using basic tools takes 120 minutes for
one car, while a shredding machine can process hundreds
of cars in the same timeframe. Despite achieving higher
recycling and recovery rates, the informal sector is incapable
of managing the substantial number of ELVs in Morocco
efficiently.

The government’s initiative to encourage electric and
hybrid vehicles intensifies the challenges. With these con-
siderations, the informal sector’s capacity will be exceeded,
prompting the government to establish a formal setup for
handling the growing load from the ELV stream.

3.3. Exploring Morocco’s Capacity for Recov-
ering Secondary Resource Materials from
ELV Sedans

In 2020, Morocco reported a total of around 182,000

registered vehicles, with the majority, approximately

106,200, belonging to the category of passenger vehicles 2!,
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During the period from 2015 to 2020, the Average Annual
Growth Rate of car usage stood at 4%. As of 2022, car pro-
duction in Morocco contributes significantly, representing
56.5% of the overall automotive production on the African
continent 22241,

The rising number of registered vehicles, particularly
passenger vehicles, presents a significant potential for re-
covering secondary resource materials from ELVs. Despite
limited data reliability, this study focuses on the sedan variant
of passenger vehicles in Morocco. However, acknowledging
the broader scope of the entire motorized vehicle fleet as
Secondary Resource Materials (SRM) at their ELV stage, the

potential becomes substantially higher.

The critical pre-treatment step, often referred to as de-
pollution according to ISO 22628, is essential in ELV pro-
cessing. Unfortunately, the informal sector often neglects
this step, leading to spillage of liquids like fuel and engine
oil on the ground. While the spillage constitutes only about
1.5% of the vehicle’s initial mass, it significantly contributes
to environmental contamination.

Figure 4 illustrates the average mass distribution of
various elements across four cars in the study sample, while
Table 4 provides a detailed breakdown of the mass distribu-
tion for each car. Notably, an average sedan weight of 1200
kg reflects the cumulative impact of wear and tear during the

operational years of the vehicles.

Table 4. Mass Distribution (In Kg) of Various Elements in The Four Cars Comprising The Study Sample.

SRM Element Vi V2 V3 V4 Average Mass
Iron 928.5 782.0 837.9 845.7 848.5
Aluminum 62.4 74.7 75.2 61.4 68.4
Polymers 61.6 57.8 55.6 52.0 56.8
Glass 44 .4 36.7 40.9 39.2 40.3
Elastomers 42.7 41.6 40.9 37.5 40.7
Others 25.5 23.3 22.9 21.3 23.2
MONM* 9.9 9.9 8.2 6.8 8.7
Lead 8.2 7.1 8.2 6.8 7.6
Copper 33 3.5 4.1 34 3.6
Fluids 33 42 4.9 5.1 44
Total mass of ELV parts 1189.8 1040.8 1098.6 1079.3

Initial mass of the vehicle 1300 1100 1200 1200 1200

*Modified Organic Natural Materials.

&=

Aluminum
Elastomers
= Lead

= |ron Polymers

Glass Others
= MONM*

® Fluids

= Copper

® Total mass of ELV parts ~ ® Initial mass of the vehicle

Figure 4. Average Mass Distribution of Various Elements Across
Four Cars in the Study Sample.
*Modified Organic Natural Materials.

Iron and Aluminum, the predominant metal compo-
nents, collectively constitute approximately 76% and 7% of

the total mass, respectively, post-processing.

4. Conclusions

The global concern surrounding vehicles reaching the

end of their life cycle has intensified over the years, driven

by the increasing affordability of automobiles and the shift
from car ownership as a status symbol to a fundamental need
for today’s commuters. This phenomenon is particularly pro-
nounced in developing nations like Morocco, where a surge
in automobile ownership has underscored the challenges con-
fronting the ELV) sector. Through on-site investigations and
discussions with stakeholders, it has become evident that a
standardized operating procedure is notably absent in this
sector. Concerns arise from the insufficient investment in
eco-design to facilitate end-of-life recycling by simplifying
the disassembly of valuable components, as well as the uti-
lization of crude and unscientific dismantling methods in
environmentally unfriendly conditions.

Once an automobile transitions into an ELYV, it rep-
resents a potential source of secondary resource material,
contributing to the circular economy by alleviating the de-
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