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xivIntroduction

IASDR 2023 is the 10th biennial congress of IASDR, and the first to take place after the crisis of 
COVID-19. With this congress we re-confirm the importance of discussion and debate for the network 
of researchers in design, as well as the importance of developing younger researchers for the future 
of the Association.

The International Association for Societies of Design Research (IASDR) was established in 2005 through 
a collaboration of four academic societies: Chinese Institute of Design (CID), the Design Research 
Society (DRS), Korean Society for Design Science (KSDS) and Japanese Society for the Science of Design 
(JSSD).

The history of international collaboration in Design Research in the Asian region can be traced back 
to 1996 when JSSD organized the first Japan-China Industrial Design Symposium which was hosted 
by Beihang University in Beijing, 1996. This started a series of international conferences in design 
research known as the Asian Design Conference. Conferences took place in 1997 (Daejeon, Korea 
at KAIST), 1998 (Taichung, Taiwan at National Taichung University of Science and Technology), 1999 
(Nagaoka, Japan at Nagaoka University of Technology), 2001 (Seoul by National Seoul University), 
and 2003 (Tsukuba, Japan at Tsukuba International Congress Center). At the 2003 congress – the 6th 
Asian Design Conference – the three Asian academic societies agreed to welcome the Design Research 
Society into a new association.

We thus begun the International Association of Societies of Design Research for the field of design 
research in 2005, in Taiwan. Since that time, we have enhanced the network of researchers and fields of 
design research and promoted design research education. We will continue to build this incomparable 
network of design research as we move towards our 2025 congress, at Tapei, Taiwan.

Our deepest thanks go to Luisa Collina, and the entire Politecnico Milano team who have worked so 
hard, as hosts for IASDR2023, to ensure its success. Your leadership throughout the process has been 
excellent and we think the result will be much appreciated by the IASDR design research community.

The Tenth IASDR congress.
An Introductory Address from the IASDR Board

Toshimasa Yamanaka
President

On behalf of the IASDR Board
Peter Lloyd

Tek-Jin Nam
Fong-Gong Wu

Lin-Lin Chen
Byung-Keun Oh

Rebecca Cain
Kenta Ono
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The International Association of Societies of Design Research (IASDR) has long been at the forefront 
of advancing design research, providing an international platform for researchers, scholars, and 
practitioners to engage in robust discussions, share insights, and explore the ever-evolving landscape 
of design research. IASDR 2023, the association’s 10th Congress, stands as a pivotal juncture in the 
trajectory of design research, offering a comprehensive perspective on its current state while charting 
its future directions. 

Over the past decade, design research has witnessed a remarkable transformation.  From its roots in 
aesthetic considerations and form-centric approaches, design research has evolved into a multifaceted 
discipline, extending its influence beyond traditional boundaries. Contemporary design literature now 
encompasses a wide array of facets, each addressing critical aspects of design’s impact on diverse 
domains, including organisational culture, public policies, product development, and the creation 
of immersive spaces, services and systems. This transformation underscores the dynamic nature of 
design research, as it continuously adapts to our society’s changing demands and challenges. 

The central theme of IASDR 2023, “Life-Changing Design”, resonates profoundly in the wake of global 
events, particularly the unprecedented disruptions caused by the COVID-19 pandemic. This theme 
invites us to reflect on the profound transformations that have unfolded and continue to reshape our 
world. The pandemic has brought to the forefront questions about the role of design in navigating these 
changes, challenging us to explore how design can facilitate adaptation, resilience, and innovation in 
a rapidly changing world. 

IASDR 2023 has been organised and host by Politecnico di Milano, where design keeps strong roots in 
the made in Italy tradition and where at the same time design opens up to the new territories of design 
research and to the new trajectories of innovation.  

IASDR 2023 encompasses an array of thematic tracks, each dedicated to exploring critical dimensions 
of design research. These tracks serve as focal points for discussions and investigations, providing a 
framework for researchers to delve into specific areas of interest.  

The following thematic tracks guide our exploration: 

[Changing] Organizations and Policies 
This track examines the transformative potential of design in the realm of public sector organisations 
and policies. It aims to foster social justice and sustainability by challenging traditional notions of 
prosperity. Researchers investigate how design equips itself with tools, methods, and frameworks 
to support systemic transformation, thereby promoting well-being and addressing complex societal 
challenges. 

[Changing] Products and Production 
This track focuses on the transformation of manufacturing processes and their impact on products and 

Life-Changing Design.
Introduction to the Tenth IASDR congress
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systems. It explores the proliferation of digital fabrication and digital craft, analysing their potential to 
revolutionise product development, sustainability, and business models. Researchers delve into how 
design can envision emerging materials, artefacts, and future scenarios from a sustainable perspective. 

Identities and [Changing] Identities 
Cultural identities and their evolution in an increasingly multicultural world take center stage in this 
track. Researchers delve into the roots of design’s influence on identity, considering factors such as 
authorial identities, identity hegemony, and the implications of design on gender, class, and religion. 
Additionally, this track explores the role of design in translation processes, which involve revising 
systems, tools, and programs for communicating and preserving identity. 

[Changing] Ecosystems
Addressing the imperative transition toward sustainability, this track examines how design contributes 
to the socio-ethical and economic dimensions of sustainability. It explores design for sustainable 
materials, energy, business models, and transitions, focusing on fostering positive environmental and 
social change. 

[Changing] Communities
Community empowerment and sustainable behavioural change through design interventions are 
central to this track. Researchers investigate how design can enhance collaborative processes, co-
design knowledge, and tools while addressing urgent public interest issues. The track emphasises 
shared decision-making, democratic participation, and the evolving roles of individuals, communities, 
and entities in supporting systemic transitions. 

[Changing] Education 

This track reflects on the evolving landscape of design education, recognising the complexities and 
challenges inherent in this domain. Researchers explore the inspirations for change in design education, 
the transformations it engenders, and the existing gaps and issues. This track seeks to foster clarity, 
identity, and adaptability in designing educational goals while embracing diversity and differentiation. 

[Changing] Spaces and Services 
Integrating spatial and service design to create innovative living environments and services is the 
central concern of this track. It explores how design interventions across various scales, from micro to 
macro, can drive transformative actions, enhance public participation, and guarantee inclusivity and 
diversity in service offerings. 

[Changing] Interactions 
The dynamic interplay between technology, social changes, and design forms the core of this track. 
Researchers investigate how digital technologies, augmented reality, virtual reality, and mixed 
environments impact interactions, communities, processes, and professions. This track emphasises the 
role of Interaction Design in shaping technology-based innovations responsive to social and contextual 
changes. 

[Changing] Heritage 
Preserving and reinterpreting cultural heritage in the face of global change is the central focus of this 
track. Researchers explore how design research can offer novel approaches to knowledge preservation 
and cultural experiences related to tangible and intangible heritage. This track seeks to activate 
participation dynamics that reintegrate relevant portions of cultural heritage excluded from current 
development paradigms. 

IASDR 2023, with its overarching theme of “Life-Changing Design” and its diverse thematic tracks, 
presents an exceptional opportunity for researchers, scholars, and practitioners to engage with the 
dynamic landscape of design research. The conference serves as a platform for robust discussions, 
knowledge sharing, and the exploration of innovative solutions to society’s complex challenges.
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Luisa Collina
Alessandro Deserti

Francesco Zurlo

By examining these thematic tracks and their intersection with the central theme, “Life-Changing 
Design,” we aim to contribute to the ongoing dialogue surrounding design research and its 
transformative potential, fostering a deeper understanding of design’s role in shaping our world.
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The socio-ethical influences of digital technologies in the 
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Digital technologies have become essential in most parts of the world. Being leveraged by the covid-19 
pandemic, they have been used to scale up and create new products and services in different sectors. 
It is a shared understanding that these disruptive technologies have caused profound changes in the 
structure of society and, particularly, opening discussions about ethics and democracy. The Sustainable 
Product-Service (S.PSS) and Distributed Economy (DE) systems models are win-win opportunities for 
sustainability, not only in the economic and environmental but also in the socio-ethical dimension, 
which is sometimes neglected. Despite the growing application of digital technologies, there are few 
discussions about their socio-ethical interferences with the design of S.PSS and DE. This article is a 
systematic literature review to map the benefits and risks of digitisation for the socio-ethical dimension 
in these models. The selection criteria are based on six design strategies for the socio-ethical dimension 
developed within a set of projects conducted by the Learning Network on Sustainability (LeNS). This 
study aims to understand the interaction of digital technology with the socio-ethical dimension of S.PSS 
and DE design, mapping and reflecting on what is presented in the articles through the strategies. As a 
result, the founded papers presented a diversity of disciplines, and it is suggested to reformulate the 
strategies and models to comprise socio-ethical issues of the digital era. 

Keywords: design for sustainability; sustainable product-service system; distributed economy; digital 
technology 

1 Introduction 
Digital technologies have become essential in most parts of the world, transforming contemporary 
societies and have been leveraged after the quarantine caused by the pandemic of Covid-19. The 
necessity of remote communication increased the use of data worldwide, reaching an exchange of 
more than 64 zettabytes (10²¹ bytes) in 2022 (Taylor, 2022). The spending on digital technology 
reached $1.6 trillion in the same year (Sava, 2022). Moreover, the recent development of Artificial 
Intelligence (AI) technologies is considered one of history's most significant technological advances 
(Parker, 2018; Vincent, 2017). Nevertheless, before 2020 digitalisation was already causing discussions 
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about its interferences in contemporary society, especially in privacy and democracy (e.g., Han, 2017; 
Lanier, 2018; Zuboff, 2020). Scandals such as NSA documents leeks (Greenwald, 2013) and Cambridge 
Analytica’s influences on the US elections (Cadwalladr & Graham-Harrison, 2018) provided concrete 
proof that any country is vulnerable to democratic and privacy threats. The General Data Protection 
Regulation (GDPR, 2016) created by the European Union in 2016 changed the course of discussions 
on ethics in the digital era, which must continue on this path of improvement. At the time of writing 
this article, 200 new applications developed with the latest AI technology have been launched in the 
market (GenerativeAI, 2023), and the ChatGPT AI chatbot has been blocked in Italy for privacy 
breaches (Pollina & Mukherjee, 2023). 

Businesses have permanently appropriated new technologies to remain competitive. From steam 
engines to today's smart equipment, being up-to-date is essential, and new technology development 
is accelerating to respond to this demand. In Sustainable Product-Service Systems (S.PSS), the 
digitalisation process started with the advent of the Internet and data transmission efficiency in the 
90s (Zheng et al., 2018).  With the 4th industrial revolution, smart products and services have further 
evolved in connectivity and intelligence (Zheng et al., 2018). Data collected through sensors and the 
Internet of Things (IoT) started to be used to understand users’ necessities to improve and develop 
innovative services and products (Li & Found, 2017; Valencia et al., 2015).  

The design of S.PSS combined with Distributed Economy (DE) model is a promising strategy to diffuse 
sustainability for all, recognised to have win-win opportunities, thus, with economic, socio-ethical, and 
environmental advantages (Vezzoli et al., 2021). Therefore, these strategies are necessary to face the 
crises affecting all three dimensions and search for more sustainable opportunities. An S.PSS model 
can improve, for example, access to low or middle-income people and businesses, such as a computer 
in a leasing offer by the producer where the user pays a monthly plan and can have access to the 
product (the computer) and services (maintenance, updates) at a lower initial cost. At the same time, 
the producer remains in ownership of the product, increasing its interest in developing 
environmentally sustainable products. In the digital age, DE takes a "multi-local" structure, especially 
concerning knowledge-based DE (i.e., Distributed/Open Software and Distributed/Open Design) 
(Vezzoli et al., 2021). These are communities connected virtually, sharing and developing knowledge 
collaboratively. The two models can assist each other in improving their structures and sustainable 
advantages, such as an S.PSS offer of a computer at a lower cost for software developers and open 
software with a remote maintenance network for the computer. 

However, there is a growing awareness of the socio-ethical implications of digital technologies, and 
few studies have focused on their interaction in S.PSS and DE. The existing literature reviews that 
address some of these three subjects, the system models, digital technologies, and socio-ethical 
dimension, do not focus on the intersection between them. For example, Corsini & Moultrie (2021) 
discuss Design for Social Sustainability for S.PSS does not approach digital technology. Pirola et al. 
(2020) analyse digital technologies in S.PSS but present a focus on the environmental dimension.  
Therefore, this article intends to understand the interactions of digital technology in the socio-ethical 
strategies of S.PSS and DE design. Interactions here imply positive or negative exchanges brought by 
digital technologies. To better understand socio-ethical benefits or risks in the design of S.PSS and DE, 
six design strategies developed within a set of projects conducted by the Learning Network on 
Sustainability (LeNS) are presented as a basis. 
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2 Theoretical basis 
The following sub-items provide an understanding of the socio-ethical dimension in the design of S.PSS 
and DE for this research and definitions presented in the literature for digitisation and these models. 

2.1 The socio-ethical dimension in the design of S.PSS and DE 
The sustainability concept is commonly balanced between three interlinked dimensions: economic, 
socio-ethical, and environmental (UN, 2023). The socio-ethical dimension (or social dimension) can be 
approached by two pillars: equity and cohesion (Vezzoli et al., 2022). Raworth’s (2012) “Social 
Foundation” concept further characterises what this dimension comprises. It encompasses 
international human rights in a framework with the following categories: food security, income, water 
and sanitation, health, education, energy, gender equality, social equity, voice or freedom of 
expression, jobs and resilience (Raworth, 2012). 

Product-Service System (PSS) is an offering model that mixes products and services to meet specific 
customer demands (Tukker & Tischner, 2006). When the provider takes ownership of the product or 
is responsible for its lifecycle, the value is detached from the consumption of material resources.  
Therefore, the PSS is considered a win-win opportunity for the three dimensions of sustainability 
(becoming S.PSS), developing the provider's interest in improving the environmental sustainability of 
its products and services, as well as reducing acquisition and/or maintenance costs for customers, 
providing differentiation of this offer in the market (Vezzoli et al., 2022). Specifically in the socio-
ethical dimension, the S.PSS model, thus, can improve access to its products and services in low or 
middle-income contexts.  

Parallel to this concept, DE can be described as a local-global economic system comprised of 
interconnected autonomous productive units established near its final customers to provide goods 
and services (Chaves et al., 2019), transferring control of crucial activities towards or by the end-user, 
such as production, maintenance and repair (Ranjani et al.,2021; Vezzoli et al., 2021). This assists in 
an equalitarian distribution of control of essential activities and income and strengthens social 
cohesion. Combining S.PSS with DE, they complement each other, improving their structures and 
strengthening strategies towards more sustainable designs.  

The field of Design for Sustainability has been developing practices towards all dimensions. On the 
Socio-Ethical dimension, Clark et al. (2006), in the Design for Sustainability project for the United 
Nations, provided an initial approach to the social aspects of products. Tukker & Tischner (2006) also 
presented social/ethical sustainability aspects of the first European Network on Sustainable Product-
Service Development (SusProNet). The Learning Network on Sustainability (LeNS) - an international 
network of higher education institutions for developing and diffusion design for sustainability as a 
discipline - has diverse works in this practice and functions as a distributed knowledge research 
community. In this sense, the network has been compiling and sharing its knowledge on literature and 
practices, such as Chaves et al. (2019), that provide six principles to design S.PSS and DE for socio-
ethical sustainability based on social cohesion and equity. More recently, Vezzoli et al. (2022) 
presented an updated version of the following S.PSS design strategies for socio-ethical sustainability: 

1. Improving employment and working conditions. 
2. Favouring/ Integrating low-income, weaker, and marginalised. 
3. Improving equity and justice between stakeholders. 
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4. Improving social cohesion. 
5. Empowering/ enhancing local resources. 
6. Enabling/ promoting responsible, sustainable consumption. 

Improving employment and working conditions (1) implies an offer to small-medium business access 
to equipment rather than ownership; improving and sustaining and promoting healthier and safer 
conditions; providing adequate hours and payment; enabling job satisfaction; ensuring training and 
education; avoiding alienation; involving workers in decision-making processes; considering 
suggestions; and collaborating with colleagues and their work.  

Favouring/Integrating low-income, weaker, and marginalised (2) involves improving their quality-of-
life conditions, offering users access rather than ownership or shared property and complementary 
services to reduce running costs (maintenance, repair, update, etc.) rather than ownership. Also, 
systems that have easier access to credit and which facilitate foreigners and their settling in the social 
context. 

Improving equity and justice between stakeholders (3) is related to promoting fair partnerships and 
just and equitable relations with suppliers, clients, communities, and institutions. 

Improving social cohesion (4) involves the development of solutions that bring together those with 
different characteristics and foment tolerance and convergence towards a group with common goals 
and values. Implies promoting systems that enable integration between neighbours, different cultures, 
generations, and genders; for sharing and maintaining common property among neighbours; for co-
housing or coworking; and for residents to participate in developing common goods (codesign). 

Empowering/enhancing local resources (5) aims to enable the protection, regeneration, and 
enhancement of resources and local skills, increasing the perceived value associated with cultural 
values and identities and improving the social well-being of their communities; to offer access and/or 
complementary services for equipment to benefit low-medium income local entrepreneurs and for 
distributed/decentralised production systems (energy generation, food production, water 
management, manufacturing, software development, information/ knowledge generation, design). 

Enabling/ promoting responsible, sustainable consumption (6) implicates fostering the 
comprehension of the concept of sustainability and the design for Sustainable behaviour, with 
strategies to guide, sustain and ensure positive behavioural changes towards sustainability; enhancing 
socio-ethical sustainability, increasing stakeholder transparency, complementing offers with learning 
experiences, and sustainable behaviour choices; and enabling the clients to participate responsibly by 
involving them in decision-making. 

These six strategies were applied as criteria in the literature review to find where technology 
interfered with socio-ethical sustainability. The method is further explained in section four.  

2.2 The digital era of PSS and DE 
Digitalisation is a process of converting information from analogue to digital format (Negreiro & 
Madiega, 2019). This format is organised into units of data (bits). Digital technologies are electronic 
devices, resources, and systems that aid data generation, storage, and process (Mtshalia et al., 2020). 
Consequently, Information Communication Technologies (ICT) are vital to its development (EU, 2023). 
The World Economic Forum (2023) points out five technologies as highly attached to the 
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contemporary digital economy: Artificial intelligence, the Internet of Things, Virtual and Augmented 
Reality, 3D Printing, and 5G. All these technologies impact the development of products and services 
and, consequently, on the design field and its competencies (Ogg, 2019).  

Recently, it has been argued that these technologies disrupt the social structure, altering business 
operations. Through data collection, user profiling, identification of behaviours, and identification of 
patterns, services and products are personalised, being much more responsive (Zuboff, 2020). 
However, this has led users to be in a state of constant vigilance, leading to behavioural manipulations 
(Zuboff, 2020) and resulting in solutions subject to biases (Crawford, 2021). Nonetheless, legislation 
has been created and developed in different parts of the world to face these radical changes, aiming 
for an inclusive and democratic future. In Europe, the GDPR is activated when digital technologies 
involve personal data (UE, 2023). Personal data is any identifiable personal information about an 
individual (UE, 2023). Hence, all projects dealing with human-produced data in the European Union 
must demonstrate GDPR compliance. 

Following these trends, PSS is increasingly applying digital technologies. Zheng et al. (2018) state that 
this can be assumed on three levels, progressing over time onto two axes: connectivity and 
intelligence. First, the model benefited from Internet use, improving communications. Around 2010, 
with the advent of Industry 4.0, IoT was widely adopted (Zheng et al., 2018). From 2015 until today, 
Valencia et al. (2015) introduced the smart PSS concept as a PSS that embraces disruptive ICT. 
Kuhlenkötter et al. (2017, p.1) provide a simple definition of Smart PSS as a “digital-based ecosystem 
of value creation characterised by high complexity, dynamics and interconnectedness among 
stakeholders.”  

Smart technology enables data collection through sensors and users’ input, monitoring the device 
conditions and user behaviour in real-time (Negash & Sarmiento, 2023). They are mainly applied to 
enable the customisation of offers and the development of service innovations assisting value co-
creation (Li & Found, 2017; Negash & Sarmiento, 2023; Zheng et al., 2018). It can also improve 
technical decision-making, enhancing control and reducing risks. Scaglione et al. (2021), when 
analysing the use of data in the design of products and services, structure big data into two main 
concepts of data science and business intelligence (BI). For the authors, data science can be composed 
of data generators that record user activity (smart objects, computers, etc.), big data servers where it 
is stored (clouds), and data mining that finds patterns and creates mathematical models (i.e., 
algorithms). Along with that, there are three different types of BI: business analytics, data analytics, 
and machine learning. The first is used to provide insights that enable strategic business decisions. 
Data analysis is further ahead, predicting future scenarios. In an even more advanced form of BI, these 
strategic decisions are made through a more accurate predictive analysis of future behaviours with 
machine learning (Scaglione et al., 2021). Therefore, product and service systems are increasingly 
using data and more advanced forms of BI for their decisions. 

In DE, digital technology has been an enabler for communication, self-improvement, and open data, 
especially leveraging distributed knowledge systems, forming virtual communities that make their 
projects and information available, where anyone can study, test, modify and sell solutions based on 
the community knowledge (Menichinelli, 2018). For example, distributed design is a system where 
different actors can participate in the design of a product by sharing ideas and blueprints virtually and 
3D printing it locally (Perez & Santos, 2017). Although the concept of DE is strongly related to local, in 
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the digital economy, this model may not be well defined geographically, and people from different 
parts of the world can develop a solid social cohesion and become a type of distributed system (Santos, 
2019; Vezzoli, 2018), what can be perceived as multilocal. Moreover, the characteristics of virtual or 
multilocal communities and shared knowledge approximate the distributed knowledge system to 
open innovation strategy concepts. Open innovation can be described as integrating collaboration and 
co-creating shared value to cultivate innovation ecosystems (Curley & Salmelin, 2013). Institutions 
search for external, collaborative innovation where the user is seen as a participant (Curley & Salmelin, 
2013).  

In both models (S.PSS and DE), it is possible to see that digital technologies have created a disruption. 
It has changed how they work by improving connectivity and collecting user data. In PSS, the smart 
technology incorporated into products and services allowed a closer look at users’ behaviour, allowing 
companies to respond better to their demands. In DE, virtual platforms shorten the distances between 
groups and provide a space for knowledge management.  

3 Methodology 
This research has a qualitative approach with an exploratory goal of the subjects through a critical 
literature analysis. The adopted method was based on a systematic literature review (SLR) suggested 
by Conforto & Amaral  (2011), divided into 3 phases (input, process, and output). The diagram below 
represents the process with each phase: 

 

Figure 1. Literature review visual diagram.  

The entry phase deals with the preparation for the research, where the objective, databases, 
keywords, and criteria are defined. The selection of keywords was realised through an initial literature 
review and the theoretical basis presented on the preview item. Therefore, the keywords representing 
Digital Technologies, Design for Sustainability, and Socio-Ethical Dimension compose a string to be 
searched in Scopus and Web of Science online databases (see Table 1).  

The string brings the sequence of keywords interconnected by connectors (e.g., or, and), containing 
some search specifications where these words should be looked for (e.g., title). It was revised until the 
results shown on the first page of both sites were relevant to the subjects. In addition, some pre-
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selection factors were used. For this research, peer-reviewed articles, and conferences, in English 
were considered. Moreover, it considered papers from the last ten years, from 2013 to 2023, focusing 
on more recent publications due to digital technologies' rapid development and changes. In total, 
eighty-nine articles were found.  

In processing, the articles found in the databases were downloaded in software (Zotero) to organise 
and select them through three filters. First, the duplicates were deleted, as two databases were used. 
Next, the title, keywords, and abstract were read, seeking elements aligned with the selection criteria. 
Finally, the full text was read, extracting the final selection (seventeen articles). 

The contents were synthesised in phase three (output), bringing the results. For this, a table (Excel) 
helped to compile information about articles, such as authors, year, and country. In addition, coding 
software (MaxQDA) was used to collect evidence to explore possible interconnections between the 
abovementioned strategies and the articles. For this selection of evidence, the text elements related 
to the strategies were attributed a weight from 1 to 3, with the paper receiving the highest number. 
In this classification, 1 is a citation of an element (weak evidence), 2 is an acknowledgement of some 
aspect, and 3 is an element inherent to the article that involves the approach (more substantial 
evidence). The numbers corresponding to each article in each strategy were assigned in a matrix 
presented in subitem 4.2. 

4 Results 

4.1 Systematic literature review 
Through the search into the two databases, 89 articles were found. Their references were uploaded 
in Zotero software for control. In the second phase, the three filters were applied to sort these 
documents. The selection criteria were to identify evidence in the articles connected to the strategies. 
The articles were marked as they were related to the strategies, such as “yes” and “uncertain,” which 
were maintained, and “no” were then eliminated. In the first filter, 36 duplicates were eliminated, 
followed by the second filter, where 13 articles were eliminated. Finally, 17 remained as the final 
selection. Below is the string that was applied and the output of articles in each database: 

Table 1. String and results in each database 
String Database Total  
( TITLE ( digital*  OR  smart  OR  data*  OR  "artificial intelligence"  OR  ai  OR  
"machine learn"  OR  "augmented reality"  OR  ar  OR  "internet of things"  OR  iot  
OR  "virtual reality"  OR  vr  OR  5g  OR  "information and communication 
technology"  OR  it  OR  ict  OR  "3D printing" )  AND  TITLE ( spss  OR  pss  OR  
"product service system"  OR  "distributed economy"  OR  "decentralised economy"  
OR  "design for sustainability"  OR  "open design" )  AND  TITLE-ABS-KEY ( "social 
sustainab*"  OR  socio-ethic*  OR  equity  OR  "for all"  OR  inclusion  OR  democratic  
OR  social  OR  surveillanc*  OR  privacy  OR  "digital literacy"  OR  transparen*  OR  
"social dimension"  OR  decolonial*  OR  pluriverse ) )  AND  PUBYEAR  >  2012  AND  
PUBYEAR  >  2012 

Scopus 53 

WoS 36 
 

Of the selected documents, there is a slight indication of growth in the studies of these disciplines in 
the last ten years. However, most publications are from 2020 and 2021.  
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Figure 2. Graph of the publication of the selected articles per year. 

In assessing the geographical location of authors and co-authors, the United Kingdom and China are 
the leaders, with four articles each, followed by Japan with two. Nonetheless, the selection contains 
a diversity of countries, with also Finland, Sweden, Swiss, Germany, Italy, USA, Equator, Turkey, 
Singapore, and Taiwan.  

The main authors/co-authors were Ai Qiang Li and Pauline Found, with three articles each, followed 
by Maneesh Kumar, Pai Zheng, and Kentaro Watanabe, with two articles each. Most of the documents 
were from journals (11). However, the field of study was also diversified. For example, Li and Found 
(Li & Found, 2017) and Kumar (Li et al., 2020, 2023) have publications from the business and 
administration field and are strongly related to the co-creation of value through the data analysis 
concept. Watanabe’s articles (Tsunetomo et al., 2022; Watanabe et al., 2020) are from engineering 
and design, bringing study cases on the development of products and services. Pai Zheng’s articles 
(Zheng et al., 2019, 2020) are from industrial and systems engineering, discussing more general 
structures of smart PSS.  

PSS was addressed in 14 articles, in which two mention a distributed or decentralised production type. 
Zheng et al. (2020) mentioned the use of Smart technologies allied with open innovation. The three 
articles on DE talk about forms of open knowledge, such as open design and maker communities 
(Beltagui et al., 2020; Cangiano et al., 2017; Menichinelli, 2017). Two mention an offer of products and 
services. This demonstrates the interconnection between subjects. 

Furthermore, the diversity presented by the countries of the authors and fields of the journals and 
congresses affirms the importance of the subject since it has been approached in different disciplines 
and cultures. 

4.2 Strategies for socio-ethical sustainability in the documents 
4.2.1 Strategies matrix and benefits 
For the selection of evidence, as already presented, the text elements related to the strategies were 
weighted from 1 to 3. The numbers corresponding to each strategy in each article were assigned in a 
matrix. Figure 2 represents this matrix showing the importance of each strategy per article and the 
strategy total score percentage as a strategy weight over the total sum of the scores:  
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Figure 2. Evidence weight per article and strategies total score percentage. 

Empowering/ enhancing local resources (5) had the fewest and weak connections (4%). In the 
evidence found, Beltagui et al. (2020) and Li & Found (2017) explain that the presence of local 3D 
printing can assist in production closer to the consumer, providing spare parts for maintenance or 
customised ones, allowing local stores to offer specific products and assist local workforce in delivering 
better maintenance services. Watanabe et al. (2020) cite a digital payment in a tourist area that 
provides better structure to the visitors with easy access to toilets and public baths and to purchase 
food and souvenirs. Conveniences like that can improve the site's attractiveness, being more prepared 
for new visitors who do not speak the regional language.  

On the other hand, the strategies with more substantial evidence were Improving equity and justice 
between stakeholders (3) at 32% and Improving social cohesion (4) at 19%. A point related to DE and 
both strategies is the concept of open innovation described by Zheng et al. (2020) as a shared vision 
of different actors towards value co-creation to meet their demands, aiming for economic 
sustainability and well-being improvement by leveraging smart technologies to provide products and 
services. Menichinelli (2017) explains that digital technologies have blurred the lines between 
amateur and professional designers using open design platforms. Moreover, the open design enables 
small businesses to share resources and reduce investments (Beltagui et al., 2020; Cangiano et al., 
2017).  

One of the primary connections in both strategies is related to improving communication. Closer to 
Improving social cohesion (4) Digital technologies can engage different people in a community 
together through a virtual platform (Cangiano et al., 2017; Zheng et al., 2020) or connect consumers 
in a new channel such as a smart product for monitoring elders with a feature of video call to connect 
elders with their adult offspring presented in Tsunetomo et al. (2022). While more relative to 
Improving equity and justice between stakeholders (3), connecting providers and consumers, the idea 
of value co-creation through data was present in many articles (Chiu et al., 2021; Li et al., 2023; Li et 
al., 2021; Li & Found, 2021; Jia et al., 2021; Zheng et al.,2020; Zheng et al.,2019). From users’ data 
collection, it is possible to obtain information to create customised services and products that better 
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correspond to clients’ preferences and necessities (Jia et al., 2021). Li et al. (2021) claim that clients 
are no longer passive in the creation of value processes. Instead, they can actively participate in the 
process of new services, being data a bridge between stakeholders towards value co-creation. In 
Zheng et al. (2019), one of the definitions of smart PSS provided is an IT-driven value co-creation 
business, positioning this idea as a key factor for Smart PSS.  

Closer to these strategies, strategy 2 for Favoring/ Integrating low-income, weaker, and marginalised 
was related to improving communication between client and provider. Through smart products and 
telemonitoring services, an S.PSS can deliver prompt remote maintenance despite users’ location 
(Chiu et al., 2021; Jia et al., 2021; Negash & Sarmiento, 2023; Zheng et al., 2019) or remote 
consultancies for patients with a diverse necessity, including motion limitations such as elders (Jia et 
al., 2021; Negash & Samiento., 2023) with advanced remote diagnosis (Negash & Samiento, 2023).  
For Lee et al. (2014), data collected through these devices can also empower users by giving 
information about themselves and providing more control, allowing autonomy and choices. 

Improving employment and working conditions (1) and Enabling/promoting responsible, sustainable 
consumption (6) had medium correlations found in the texts, with 16% and 17% total scores. The sixth 
strategy was connected to emotional design and design for sustainable behaviour. The user-affective 
connection was seen as an advantage for expanding the life cycle of products since it can prolong its 
use through personal attachment (Zheng et al., 2020; Yang et al., 2021). In Yang et al. (2021), eye-
tracking data, such as pupil dilation and eye movement, was used to understand the attractiveness of 
a product compared to others. Another point was regulating solutions and options in response to 
monitoring data (Li & Found, 2017; Li et al.,2023; Zheng et al., 2019). Zheng et al. (2019) exemplify 
traffic regulation to reduce air pollution or provide remote maintenance to avoid physical transport 
of on-site services. Moreover, Li et al. (2023) mention a service of carbon calculation for customers, 
allowing a more conscious choice of use.   

In strategy for Improving employment and working conditions (1), as smart products and services can 
provide information, they also can assist workers by providing better resources to execute 
maintenance (Li & Found, 2017; Zheng et al., 2019). Digital platforms can also assist professionals by 
sharing information and foment peer collaboration (Menichinelli, 2017). Another point was the use of 
technology to optimise work. Watanabe et al. (2020) presented a case where sensors provided data 
to improve exhaustive trajectories of employees in a restaurant coming and going from back to 
frontstage, a problem identified through a discussion with staff and managers. Some aspects of safety 
also arise in two other articles. For Negash & Sarmiento (2023), in the health sector, providing remote 
diagnosis is safer for the patient and workers due to contagious disease cases. Updating equipment 
can also provide safer environments, Bertoni et al. (2022) give an example of changing to 
electromobility with remote control in the mining industry can radically reduce air pollutants, 
improving workers’ well-being. 

4.2.2 Strategies hinders 
On the negative side, a point presented in many articles was the lack of social readiness, as people do 
not always have access to new technologies, nor are they prepared to use them (Li et al., 2020). This 
was stated in the case of the involvement of elders (Jia et al., 2021; Tsunetomo et al., 2022) and in the 
case of workers, usually when talking about business structures (Li et al., 2020; Negash & Sarmiento, 
2023; Watanabe et al., 2020). Negash & Samiento (2023) state that some patients and physicians may 
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become frustrated because they are not used to digital technologies. This affects strategies 1, 2, 3, 
and 4 as it segregates those with difficulties adapting to new technologies and who do not have access 
due to low income. 

Despite the benefits presented by the articles being related to the exchange of large amounts of data, 
only four documents cited ethical concerns: Tsunetomo et al. (2022), Zheng et al. (2019), Cargiano 
(2017), and Menichinelli (2017). Each provided a different aspect. In developing an online platform for 
open design, Cargiano (2017) cites the importance of transparency and democratic processes, 
providing more inclusive opportunities and being especially relevant to strategies 3 and 4.  

Only Tsunetomo et al. (2022) presented privacy and surveillance concerns. Nevertheless, sensors have 
been suggested in ten works, collecting data from the use of smart objects and services (e.g., Chiu et 
al., 2021; Jia et al., 2021; Lee & Kao, 2014; Li et al., 2020; Li & Found, 2017; Negash & Sarmiento, 2023; 
Tsunetomo et al., 2022; Watanabe et al., 2020; Yang et al., 2021; Zheng et al., 2020). In Tsunetomo et 
al. (2022), the authors presented a case of a monitoring service with a communication robot for elders. 
In a workshop with potential users, participants showed concern about the “incognito approach” 
function where the elderly could be watched at any time by their caretakers. Then the design was 
adapted to allow users to be not always observed. Furthermore, a function to enable communication 
between family members has been added in the interest of the value human relationships related to 
social cohesion (4).  

Of the papers that brought the concept of data-driven value co-creation, only Zheng et al. (2019) 
stated concern about data collection. They mention that the design solution must follow legal 
restrictions such as the GDPR, ensuring awareness and consent of the collected data.  

From a deeper perspective, Menichinelli (2017) goes further on the matter of data. While discussing 
social interaction mapping in a platform for open design, the author acknowledges the criticism of 
platform ecosystems regarding their influence on the social, political, and economic spheres. He cites 
that these interactions can affect the human relationship with knowledge, creating a preference for 
one type of information processing over another. The author warns that state-of-the-art technology 
does not necessarily mean democracy or the expression of collective intelligence. These statements 
can be connected to strategies 3 and 4. 

5 Discussion 
Although it is possible to position some of these negative impacts and relate them closer to a strategy, 
they may permeate and influence others, not just those associated with this paper. Furthermore, 
despite the positive evidence presented, many of them can be discussed from an ethical point of view. 
In the ten articles that presented the co-creation of value through user-generated data, this concept 
was seen as a promising manner to include users in the development of new solutions. Nonetheless, 
the use of data to develop products and services can be misleading due to bias replication presented 
in this data (Crawford, 2021). Moreover, it may not represent a real user will, leaving the issue of a 
forced desire without understanding conscious choices where the user can reflect on future actions 
and improve their own behaviour. Zuboff (2020) points out that one of the most significant 
contemporary problems is the use of excess personal data for behaviour modification and 
manipulation aimed at greater consumption. 
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In the case of the labour market, one of the biggest problems of current technology is the 
obsolescence of professions and professionals. Bertoni et al. (2022) and Li et al. (2017) cite the 
possibility of improving business structures through technology, eliminating the need for humans. 
Another fact is the case of the unpreparedness of users and workers, which may represent a denial of 
already oppressed groups who are excluded and marginalised through technology (Gonzatto & Amstel, 
2022). At this point, designers may even reinforce the problem by developing products and services 
for idealised users, ignoring those with difficulty interacting or those without access to the web 
(Gonzatto & Amstel, 2022). 

Lastly, in the case of Yang et al. (2021), using sensors to understand emotional and cognitive product 
preferences can be addressed by a more recent discussion on cognitive privacy and neural surveillance 
(Corbyn, 2023). The evolution of wearable devices that can collect neural activity data raises concerns 
that it could worsen the existing surveillance problems of digital technology. 

Due to the weight of these issues and the fact that technology is generating unprecedented socio-
ethical changes, a gap is identified here to reformulate the S.PSS and DE design strategies to approach 
these factors. These strategies should address crucial concerns such as data concentration, privacy 
violations, surveillance, and the potential barriers to accessing information, products, and services 
that threaten democratic values. Furthermore, it is important to enhance these system models to 
ensure they continue to benefit the socio-ethical dimension. For example, Cargiano (2017) pointed 
out that transparency and a democratic process could lead to more inclusive opportunities, which 
aligns with open innovation supported by distributed control over the data, leading to collaborative 
development of products and services involving users in decisions. 

As Tackara (2016, p.8) states, the design shall “deliver value to people—not deliver people to systems”. 
Ethics should not be seen only as a legislative obligation but as a guide to the future that society 
envisions, and design shall take part to collaborate for this sustainability. Therefore, there are many 
points where a greater understanding of the role of design and possible improvements is needed. 

6 Conclusion 
This article analysed the factors that influence the socio-ethical dimension of sustainability in S.PSS 
and DE models. The method applied was a systematic literature review that used six strategies for 
designing sustainable systems focused on the socio-ethical dimension as criteria. The results brought 
a diversity of articles in the sense of geographic locations and fields of research, showing the 
importance of the subject as global and transdisciplinary. 

On evidence found, digital technologies have shown advantages in improving workers' conditions, 
providing safer environments, and offering better and optimised workplaces. In the case of equity, 
most of the evidence was in meeting the diversity of customer preferences. The co-creation of value 
through data included customers developing better services and products (Zheng et al., 2019; Li et al., 
2020). Another point was that the offer of remote telemonitoring services could favour the inclusion 
of people with special needs. For social cohesion, the concept of Open Knowledge was presented by 
the authors intertwined with digital platforms to bring diverse people together and develop online 
communities (Cangiano et al., 2017; Zheng et al., 2020). The simple act of opening a new 
communication channel through a function available in a product by Tsunetomo et al. (2022) aided in 
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better social cohesion between different age parents and their adult children. Also, to enhance local 
resources, technology can provide better solutions locally (customised), such as the presence of a 3D 
printer in Beltagui et al. (2020) and Li & Found (2017). Alternatively, improve local service structures 
as the offer of digital payment is cited by Watanabe et al. (2020). Customisation can reflect on 
responsible consumption, providing information, choices, or limiting options based on personal data 
for sustainable behaviour (Li & Found, 2017; Li et al.,2023; Zheng et al., 2019; Zheng et al., 2020; Yang 
et al., 2021;).  

On the negative side, problems were presented regarding inclusion related to access to new 
technologies and user preparation for them (Jia et al., 2021; Tsunetomo et al., 2022). Points associated 
with the surveillance of devices equipped with sensors were also raised (Tsunetomo et al., 2022). 
Zheng et al. (2019) cited the concern about complying with data protection legislation. Cargiano (2017) 
presented the importance of transparency and more democratic processes. Moreover, finally, 
Menichinelli (2017) brought the political and socio-ethical influences that technology can have. All the 
problems could hinder more than one strategy.  

Digital technologies can potentially support different design strategies for socio-ethical sustainability 
in S.PSS and DE. However, due to the disruption its advancement causes in social development 
(positive or negative), it is necessary to maintain a dialogue and constant development on ethical 
parameters. In the case of S.PSS and DE design, the six strategies presented touch on ideas within 
these themes. Nevertheless, due to the significance of contemporary technology and its fast-paced 
evolution, this article suggests updating the strategies and models to consider crucial issues such as 
data concentration, violations of privacy and surveillance, and potential barriers to accessing 
information, products, and services. Raising issues and solutions beyond legal obligations, thus that 
the professional designer shall be equipped with a solid knowledge base and know-how for conscious 
and active participation, collaborating with the application of technology for a democratic, fair, and 
humane future. For future work, it is suggested to deepen the research and the understanding of the 
designer's role when dealing with the abovementioned ethical issues in the era of disruptive digital 
technology.  
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