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Abstract 

Resource efficiency has been identified as a key 
objective to further protect our economic, 
environmental and societal wellbeing over the coming 
years [1]. E-waste is the fastest growing waste stream 
and its generation is estimated to grow by 33% in 2017 
[2]. Many electronic products also contain materials 
referred to as critical materials by the European Union 
(EU) because of their economic importance, increasing 
demand from emerging technologies and also due to 
potential supply interruption [3]. E-waste also contains 
significant amounts of precious metals [4]. Low 
collection rates, inappropriate pre-treatment and the 
absence of recycling technologies means that the 
resource efficiency for many of these precious and 
critical materials is very low [5]. Re-use can extend the 
use phase and reduce the waste generated from 
electronic products and is frequently proposed as a 
means to improve resource efficiency [6], [7], [8]. 
However, the economic viability of reuse depends, 
among other things, on a market demand for the 
product.  
Repurposing has been defined as “to adapt or use in a 
different purpose” [9] and has been identified as a 
representative design strategy for suitable e-waste [10]. 
It is a promising end-of-life strategy for three reasons, it 
provides consumers with additional utility from a 
product they might otherwise discard, it reduces 
environmental impact if it avoids production of purpose 
built products and it allows freedom to choose 
functionality which maximises the potential to avoid 
primary products [11]. 
 
1. Introduction 
The purpose of this paper is to evaluate and test the 
hypothesis that there may be an opportunity to add 
value to e-waste through repurposing certain parts or 
components from working or damaged devices while in 
the process, also conducting deep disassembly of the 
original product potentially leading to better recycling 
outcomes. 
 
2. Case Study 

This poster presents a study for repurposing from a 
sample of Notebook computers sourced from a formal 
e-waste supply chain.  

The recycling of computers presents a complex 
scenario in the area of e-waste as they contain quantities 
of critical materials and precious metals as well as 
plastic and steel or aluminium and have been identified 
as important sources of secondary raw materials [12]. 
Many of these materials are being lost during the 

recovery process due to inappropriate pre-treatment 
such as shredding [13]. These computers also contain 
parts that are high in embodied energy due to the 
manufacturing processes employed [14].  

The energy used during the manufacture of Printed 
Wiring Boards (PWB), Processors (CPU) and Memory 
(RAM) dictates that these components should have an 
optimal use phase to offset the previous energy use 
[15]. The work in this paper will present the 
methodology required to develop a process for testing 
and categorising Notebook computers suitable for 
repurposing and modelling to evaluate the financial 
viability of undertaking such a process. 
This paper is proposing that the motherboards from 
these notebooks could be repurposed in one of the 
following functions; as a thin client, a cloud client 
device or as a client-based virtual machine.  
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