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Abstract: In this paper, we introduce the themes addressed and the approaches used in the Special
Issue entitled “Sustainable Product Lifecycle: The Role of ICT”. Specifically, by offering multiple
perspectives of analysis, this work increases our comprehension and understanding of the role of
information and communications technologies (ICTs) in enhancing sustainable product lifecycle.
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1. Brief Background of the Special Issue

Several definitions of sustainable development have been proposed over time [1], characterizing
a process of change in which the exploitation of resources, the direction of investments, and the
orientation of technological development are made consistent with future as well as present needs.
Sustainability became one of the most important challenges for managers and scholars, given the great
impact of its outcomes on the quality of life and the wide variety of fields in which the concept has
been applied [2,3].

Markets are increasingly demanding sustainable products and services, as well as additional
information about the environmental qualities of the products and services that consumers use [4-6].
To meet such expectations, modern management requires sophisticated tools that can improve the
monitoring of the environmental traits of products and services in order to understand how these
products and services can be made more sustainable. According to several authors (e.g., [7-9]),
the optimization of environmental impacts of products and services along their lifecycles, from design
to disposal stages, represents the main issue of sustainability. Considering the entire lifetime of
products, it can be observed that the environmental impact of products is caused not only by industrial
processes or product usage, but also by natural traits of raw materials and other inputs, such as
extraction methods, transportation modes, and storage processes, as well as final disposal [1].

A common key factor of the variety of methods and frameworks designed for a successful
sustainability strategy concerns the availability and sharing of relevant data and knowledge, which
must be integrated and managed [10,11]. Creating an integrated product information environment
is an important determinant of a company’s capacity to manage the lifecycle of their products [12].
Despite the pressure for environmental issue incorporation and the consequent growing demand for
information, most firms still know very little about the potential environmental and social impacts of
their production networks. Therefore, better data and decision-support tools are needed to predict and
prevent unsustainable practices [13]. Consequently, information and communications technologies
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(ICTs) have become essential as accurate and reliable sources of information to support decision-making
and information flow management (e.g., [14-17]).

Several studies have emphasized the role of ICTs, stressing their crucial supporting role for the
following:

e sustainable supply chain management practices (e.g., [13,18,19]);

e sustainable new product development (NPD) processes (e.g., [20,21]);

e  (more general) sustainable lifecycle management (e.g., [1,10,22]), with a particular reference to
product lifecycle management (PLM) solutions [23].

While the importance of ICT for the sustainability of products and supply chains is clear, several
unaddressed or poorly addressed research questions remain [13,24,25]:

e  Whatis the set of ICTs that could support the individual firms and the entire supply chain towards
energy-efficient and environmental objectives?

e  What are the trade-offs in integrating sustainability in NPD or PLM?

e  How can the use of ICT support environmental practice in the service sector?

e  How can ICT support each one of the green supply chain management practices?

e  How can the use of ICT in sustainable supply chain management affect the social performance
of organizations?

e  How do we mine customer requirements in terms of sustainability and then incorporate the results
into product design through PLM solutions?

e How can big data analytics architectures for cleaner manufacturing be developed
and implemented?

Based on such points, this Special Issue is aimed at gathering theoretical and practical contributions
on the role of ICT in enhancing supply chain, product development, and product lifecycle sustainability,
thus contributing to the extension of previous knowledge from both a managerial and an academic
point of view.

2. Form and Contents of the Thematic Issue

Based on these premises, this Special Issue adds new knowledge to the existing body of literature
on the role of ICT in enhancing sustainable product lifecycle. Due to the multiple potential topics
and perspectives related to the role of firm size, papers addressing different research questions and
adopting different theoretical lenses and methodologies were developed.

The Special Issue opens with a paper by Shi et al. [26], who discussed a simplified model for
assembly precision information (API) of complex products based on tolerance semantic relations.
Assembly precision analysis (APA) is considered crucial for the entire lifecycle of complex product
design, manufacturing, assembly, and even remanufacturing. Furthermore, the assembly precision
information model (APIM) is frequently complex, being affected by many issues, such as design
tolerance of parts, assembly process scheme, assembly sequence planning, and tolerance of positioning
tooling, among others. Consequently, it is of practical significance for APA to reduce the workload
of API modeling. The authors proposed a semantic simplification approach for APIM, grounded on
semantic relations between APIM and design tolerance of parts. They started from an ontology of
structure knowledge of APIM, created according to a tolerance standard. Then, simplification rules
were established and, by utilizing the ontology reasoning function, the simplified semantic APIM was
generated. Finally, the authors proved the effectiveness of the proposed method using a practical
example of engine front auxiliary drive equipment. Their work could lay the foundation for APA of
complex products based on actual measured data.

The second contribution is represented by the paper of Johansson et al. [27], dealing with smart and
sustainable e-maintenance, with a specific focus on the development of capabilities for the digitalization
of maintenance. The authors started by claiming that, in the current digital era, researchers have begun
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to more thoroughly examine digital maintenance, that is, eMaintenance. Researchers do so because,
within all types of maintenance work, it must be possible to quickly discover the reasons for errors,
the remedies, and the improvements for future products. eMaintenance is particularly of interest when
considering long-life components such as those used in transport industries, as it helps to identify the
appropriate type of maintenance to be implemented and the frequency for device maintenance can be
reduced through real-time diagnosis. This leads firms to reduce costs and resource utilization as well
as providing environmental benefits. In their paper (2019), and based on an exploratory case study of a
digital railway maintenance development company and its main customer, Johansson et al. developed
a framework illustrating the required capabilities, how to implement eMaintenance in organizations,
and how to identify the outcomes of the transition to eMaintenance.

Finally, the third contribution is represented by the study of Bottani et al. [28], which provided a
quantitative assessment of the role of ICT in supporting the collection and valorization of spent coffee
grounds. They stressed that, as never before, there is the need to consider alternative energy sources
from renewable and waste materials so as to preserve the planet. They observed that one of the possible
elements suitable for this purpose is represented by spent coffee grounds. While many studies have
addressed its potential exploitation, recent works are pointing out its possible thermal valorization
for industrial processes. In light of this, the authors of the paper proposed a new sustainable use of
spent coffee grounds, namely to convert them into combustible pellets. In this form, they can be a
source not only for industrial heaters, but also for public or private buildings. Bottani et al. developed
a feasibility study of a pellet production plant fed by waste collected by vending companies operating
in the northern part of Italy. Their evaluation was focused on a logistic model supported by an ICT
system to help gather spent coffee grounds from the different companies and collect them into the
pellet production facility. Their results highlighted the impact of adopting an ICT tool (in the form
of a transportation management system) for the optimal management of collection and transport
activities. They showed that the adoption of an ITC tool brings significant savings in terms of costs
and scheduling activities.
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