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Abstract

According to the UN Agenda 2030, the sustainable development of cities is aimed 
at innovation for social, environmental, and economical progress. The goal is the 
development of services and socio-technical systems apt to conjugate inclusivity) 
with economical and ambient sustainability. To produce social progress, the innova-
tion of infrastructures and services should match the diversified needs of the contem-
porary multicultural environments and be designed to favor the change of behavior 
of citizens toward more convenient and sustainable lifestyles. The chapter discusses 
the importance of the active contribution of citizens to achieving the objectives of the 
UN Agenda 2030. It argues the opportunity to include scientific theories on human 
complexity in university training for sustainable service design and proposes the 
theories of Design for Behavior Change as a valuable conceptual tool. Finally, the 
chapter focuses on the general value of considering gender perspectives in the design 
of smart services and systems to optimize satisfaction and adherence to services.

Keywords: sustainability, United Nations agenda 2030, service design, design for 
behavior change, gender issues

1. Introduction

Smart cities are paradigms for the development of urban environments and the 
contemporary expression of the eternal human strive toward the perfect settlement.

In human history, the ambition of conceiving ideal urban organizations is very 
old, and the dreams of the perfect city always reflected the culture, values, and 
beliefs of the philosopher and architect generating them. The vision of future urban 
settlements is animated by the intention of progress, by the aspiration of achieving 
an ideal condition, and overcoming problems and critical situations. Each proposi-
tion for urban development reflects, in explicit or implicit ways, a system of values 
and priorities and a vision of the relationship between humans and the natural 
environment. From Plato to Leon Battista Alberti in the Italian Renaissance to Le 
Corbusier, the study of the paradigms proposed for the cities of the future produces 
a representation of the human aspiration for improvement according to the values of 
their time and of the struggles for the realization of visions through attempts, errors, 
and improvements [1].
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Plato’s idea of roles in society was influenced by the assumption of the natural 
social distinction between freemen and slaves and by the importance paid to military 
protection; the wish to contribute to restoring people’s dignity inspired Gropius’s 
work [2]; contemporary theories on social innovation express the convincement 
that people and communities are main stakeholders in the invention of solutions for 
sustainable and desirable development [3].

The primary purpose of smart cities is the creation of environments and socio-
technical ecosystems capable of conjugating the well-being of individuals and 
communities with respect for the environment and wise use of resources [4]. Smart 
cities involve policies and deal with productivity, sustainability, and well-being [5]. 
They can therefore be ascribed to the realm of utopian models for urban development 
aimed at providing the context for an ideal and desirable future for humans.

However, several specific factors mark the novelty and peculiarity of the smart 
city; among others:

• the centrality of digital technologies that provide the nervous system and  
access/control terminals for a new generation of solutions based on information 
and algorithms [6–8];

• the lack of a unique model for development: the invention of smart solutions 
is an open opportunity for innovation and progress where private companies, 
policymakers, and local administrators, together with single citizens and associa-
tions, are agents and stakeholders for smart initiatives to create economic, social, 
and environmental value [9];

• the global and planetary dimensions of the unprecedented challenges that 
humanity is facing today.

Smart solutions are made possible by the availability of digital infrastructures and 
applications. Technologies provide the means for the automation of physical services 
and facilities, enable the exchange of information and control, and provide access 
at a distance to facilities and commodities [10]. The scenarios referred to the smart 
city aim at the rational use of local resources, and at the optimization of efficiency 
and satisfaction for main services, including mobility, transportation, health care, 
democratic participation, smart generation, and distribution of energy [7, 10].

Several smart city initiatives are animated by the ambition of creating progress in 
terms of social and environmental sustainability, but the creation of socio-technical 
systems based on digital technologies is not necessarily always aligned with the values 
of sustainable development [11].

The digital transition is associated with enormous economic interests; the creation 
of digital infrastructures and services has been both demand- and market-driven. The 
case studies on smart cities reflect different models and ambitions of urban develop-
ment and include eco-city experiments, systems aimed at improving the efficiency 
and effectiveness of economic and productive environments, and initiatives for 
the creation of elitist contexts [7, 9]. Digitalization can be leveraged as a strategic 
opportunity for industrial and business competition. Big data, artificial intelligence, 
and automation can increase efficiency and promote the innovation of products, 
processes, and services; they also support the creation of virtuous synergies between 
different comparts of industry and services. On the other hand, according to the 
UN report on Technology and Innovation [12], creating digital facilities and systems 
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requires financial investments and research and technical capabilities. Countries 
with low capabilities of investment, poor education and research systems (notably 
for STEM disciplines), and scarce industrial know-how could have severe difficul-
ties in grasping the opportunities offered by digitization. Specific support actions 
should therefore aim at supporting the digitalization of those nations that have the 
most significant difficulty in implementing the digital transition. Furthermore, the 
report refers that “Women are also severely underrepresented in the key area of ICTs, 
accounting for only 30 percent of total workers in the digital sector in the European 
Union. Underrepresentation occurs at all levels, but particularly in decision-making 
positions”.

In other words, socially sustainable digitalization requires dedicated education 
plans, inclusive industrial growth and policies, and the capability to design for 
diversity.

Altogether, the experiments and the criticism that accompany them do not ques-
tion the potential of ICTs in the generation of meaningful and desirable solutions for 
social and environmental progress, but they point out the importance of dealing with 
the complexity of the impacts and frictions connected to change [13].

In this context, the updating of education programs becomes an important prior-
ity to provide the young generations of designers with a suitable background and 
sense of critics [14–16].

Smart cities are transdisciplinary project fields, and their creation requires the 
convergence of different domains of knowledge; they are an ideal melting pot where 
human sciences, design disciplines, and formal sciences collaborate and become 
contaminated. Smart systems and services, in fact, involve three dimensions and 
architecture: the physical dimensions, the network of information, and the organiza-
tion [17]. No development proposal is politically neutral: inevitably, every vision of 
the future arises from an interpretation of what is right and desirable for individuals, 
communities, and the environment. Each discipline involved in urban development 
should develop an ethical reflection on the consequences of project choices and on 
how to approach the project of the future, considering the impacts and consequences 
of change in a conscious and responsible way [18].

In the design of smart solutions, the design of services and interaction has the 
task of understanding people’s needs and attitudes and inventing solutions that are 
meaningful, desirable, and simple. To this end, user-centered design approaches have 
been developed, which include multiple survey techniques on users and contexts, 
aimed precisely at collecting insights and identifying design opportunities [19–21].

However, in many cases, the implementation of smart socio-technical systems 
oriented toward sustainability requires a change of mentality and behavior on the 
part of people so that they can accept and adhere to new services and systems [22].

Designing smart solutions for sustainable development is not only a question of 
understanding and responding to people’s needs but, rather, of designing to enable 
changes that are acceptable and beneficial for people and communities.

A question therefore arises: what are the skills that can strengthen the ability of 
designers to understand human complexity in order to design solutions that garner 
the support of end users?

This document contributes to answering this question by indicating two specific 
themes: the theories of Design for Behavior Change as a useful support to the under-
standing of how to cope with human reluctance for change and the importance of 
considering the specific gender point of view in order to design services capable of 
responding more effectively to people’s needs.
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The remainder of this document is organized as follows: a section is dedicated 
to illustrating the importance of the active participation of end users in the actions 
for achieving the objectives of the 2030 Agenda. Two sections are dedicated to the 
theories of design for behavior change and briefly indicate the results of their applica-
tion in a university course. Finally, a fourth paragraph focuses on the importance of 
including the gender perspective in the preliminary research for the design of services 
for developing inclusive services; it also briefly reports the results of an education 
experiment.

2. Citizens are the main actors in sustainable development

Humanity today faces multiple challenges on which the future of human beings 
and the planet will depend. Climate change, dramatic social inequalities, conflicts, 
pollution, and scarcity of resources ask for actions and responsibility for improving 
human conditions and conservating natural systems for future generations. Digital 
technologies play a crucial role in the search for suitable solutions, but technology 
alone is not sufficient, and every social actor should contribute to the mitigation of 
the current crises [23, 24].

A meaningful example of the importance of citizens in sustainable development is 
the energy transition. Energy services are the focus of the seventh goal in UN Agenda 
2030 and one of the arenas where smart systems must provide value for people and 
environments. The targets listed for this goal include the development of techno-
logical systems for the production and distribution of clean energy, the substantial 
increase of renewable sources in the production mix, and the improvement in energy 
efficiency. Digital systems play a fundamental role in the creation of smart systems 
that can improve the efficiency and quality of energy services [25] and are essential 
for managing the integration of local and centralized production. But the energy chal-
lenge is not only a matter of production and distribution systems.

The document Climate Change and Energy Renovation Wave by the European 
Commission for the Environment provides a map of the different opportunities for the 
specific and local strategies in each country in the European Green Deal: each contest asks 
for a specific approach to the energy transition. Citizens can be an active part by giving 
their contributions with behaviors and lifestyles that favor energy savings: they can build 
or renovate homes and workplaces following sustainability criteria so as to reduce the 
need for energy in thermal regulation; influence the energy policies of local administra-
tions and the energy industries by asking for transparency on the energy sources negotiat-
ing for a fair mix; participate in the co-production of energy, exploiting local resources; 
contribute to culture change by their advocacy on the value of the energy transition [26].

Figure 1 maps the potential contributions of citizens to the energy transition.
Nowadays, the availability of energy supply under reasonable conditions for con-

sumers and companies – considering quantity, quality, and costs of the services – is 
not guaranteed in a uniform and fair way in the various parts of the world. According 
to the UN Agenda, “Health, food security, gender equality, education, economic 
development and other sustainable development goals critically depend on access to 
clean, affordable and reliable energy services” [27].

The agenda points out as a primary priority the task of “ensuring universal access 
to affordable, reliable, and modern energy services, and of expanding infrastructure, 
and upgrading technology for supplying modern and sustainable energy services for 
all in developing countries” [28].
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To produce progress in terms of environmental and social sustainability, the 
energy transition must therefore involve people so that they collaborate in identifying 
and implementing the most acceptable, desirable, and effective solutions in local level 
contexts.

3.  Change is a difficult challenge in the design of solutions for sustainable 
development

The example of the energy transition is emblematic of the fact that to succeed in 
the challenges of our time, it is necessary to integrate technological skills with the 
ability to involve citizens as active and fundamental actors of change. In other words, 
the energy transition requires the convergence and collaboration of different domains 
of knowledge and expertise, including human and brain sciences, providing insights 
into human mental models and processes and the capability to develop languages, 
experiences, and storytelling to favor awareness and engagement. This is necessary 
for most changes required by the sustainability goals. According to Linner et al. [29], 
the agenda goals require social research for understanding how the transformation 
takes place in local contexts and how it is associated with changes in sense-making 
and social values.

The change of mindsets and behaviors is not an easy task. The lack of knowledge, 
suitable means, and technical skills can hinder the active participation of citizens in 
change. But often, the implementation of new socio-technical systems also encoun-
ters obstacles related to the lack of understanding of the importance of the transfor-
mations required by the sustainable development goals and to scarce motivation for 
personal engagement. The change of mindset is not straightforward even in front to 
sound scientific data demonstrating evidence [30–33]. According to these authors, 
the reluctance toward a change of opinion is very strong in individuals, regardless 
of their education and cognitive capabilities. From the point of view of social and 

Figure 1. 
How citizens can engage themselves in the energy transition.
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personal stability, attachment to the personal convictions and vision of reality can be 
useful as it contributes to sustaining determination and perseverance even in the face 
of crises and difficulties.

In the implementation of systems for sustainable development, reluctance to 
change is a factor of complexity to cope with, also demanding specific attention and 
dedicated knowledge. For this purpose, the theories of Design for Behavior Change 
(DfBC) can offer a valuable contribution.

4.  Including design for behavior change in the conceptual toolbox for the 
design of digital services and systems

Design for Behavior Change (DfBC) is a set of design theories based on the 
application of behavioral sciences and aimed at supporting the project of solutions 
requiring a change of attitude, behavior, or mindset in users. According to Niedderer 
et al. [34], “Design for behavior change is concerned with how design can shape or 
influence human behavior and sustainable innovation”.

While it can be argued that most design work is addressed to have an impact on 
users, according to Lockton [35], “Systems intentionally designed to influence behav-
ior different from that usually associated with the situation or in situations where a 
user would not otherwise have a strong idea of what to do (e.g., with an unfamiliar 
interface), represent a degree of designer intent beyond this”.

It is important to point out that DfBC is not aimed at the persuasion of the 
users; it aims instead to understand what are the factors that prevent people from 
adopting a certain behavior even when it is associated with obvious individual 
and collective advantages. Application of DfBC could impact solutions to support 
health-friendly lifestyles; could empower people to reduce the use of energy and 
water resources, food waste, and correct waste management; could give a con-
tribution to enabling responsibility toward the common goods and the territory; 
could promote the adoption of collaborative behaviors; could encourage responsi-
ble behaviors in mobility. According to Wendel [36], DfBC assumes that the human 
mind has limits in attention and willpower and that human activities depend on 
both conscious and unconscious thinking, with habits and automatism often gov-
erning our behaviors while our decision processes are influenced by the context. 
These assumptions are coherent with the findings of the scientists rewarded with 
the Nobel prize to the psychologist Daniel Kahneman and the economist Richard 
H. Thaler.

Figure 2 shows the main obstacles that can hinder people from changing behavior 
even when they understand the benefits of change.

Other authors instead frame the obstacles to behavior change in terms of physical 
vs. phycological capabilities, reflective vs. automatic motivation, and physical vs. 
social opportunities.

Withe et al. [37] produced a review on strategies for shifting consumer behaviors 
to be more sustainable. Their research includes several factors such as social influence, 
habits, sense of self, feelings, and cognitions. The authors propose drivers for positive 
engagement of citizens and consumers that address the importance of operating on 
symbolic attributes of innovative proposals. They remark the focus on broadening the 
sense of self associated with the adoption of sustainable lifestyles and preferences; the 
focus on positive emotions, empathy, and moral elevation as leverages in sustainable 
change.
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Michie et al. present a systematic review on the effectiveness of different tech-
niques for behavior change in health care [38]. Despite the available data document-
ing the effectiveness of the techniques evaluated by the authors, the paper points out 
the opportunities and needs for systematic and comparative studies on the topic that, 
with the support of data collection and analysis, could provide new paradigms for 
research in health care.

Altogether, academic literature on DfBC shows its potential as a conceptual aid in 
the design of services requiring change of behavior and/or mindset in final users and 
stakeholders.

The DfBC theories can be useful in the design of digital solutions for sustain-
ability? To answer this question, during the academic year 2021-2022, an educational 
experiment was conducted with the students of the MsC in Digital and Interaction 
Design at the Design School of Politecnico di Milano within the course of UX Design. 
The course aims at teaching how to design digital services and applications, and it 
includes preliminary research on contexts, stakeholders, and users to collect insight 
and design opportunities. The class counted approximately 60 students from 14 dif-
ferent countries, working in 9 teams. Students attended lectures on the sustainability 
goals of the 2030 agenda; the lessons on theories and case studies on DfBC introduced 
students to the difficulties of inducing a change in behavior and provided the concep-
tual tools to frame the bottlenecks that can prevent it.

Although initially, a few students declared difficulties in understanding the 
theories of the DfBC, during the course, the teams progressively recognized its 
value. Behavioral and cognitive sciences provide new models to describe the under-
standing of the complexity of the information processing and decision-making 
processes that govern human behavior; the acknowledgment of this knowledge 
and its implications may require a change of mindset in designers that is not easy to 
accept at first.

Figure 2. 
The several factors that can hamper the availability of citizens for behavior change. The bold frame points the 
attention to the specific focus of theories for DfBC.
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The teams were free to look for design opportunities, scouting for innovative 
forms to produce digital or digital/physical services; they were asked to conduct 
preliminary research, devise concepts, and prototype the applications for final assess-
ment with stakeholders and users. The concepts proposed by the students included a 
service to reduce food waste and a system to encourage the consumption of seasonal 
food, applications to counter impulsive purchases in the field of clothing, a physical/
digital system for education in the conscious use of mobile phones for children, a 
service for reducing the use of disposable items in the hotel sector, an application for 
self-control and awareness in interpersonal communication on digital channels.

The results of the course showed that the theories of the DfBC can offer a con-
tribution to university education for the digital services project capable of making 
students expand their user-centered culture and develop a complexity-aware attitude. 
According to the students, the discussion on the DfBC theories also stimulated their 
thinking about the ethical issues in the design of digital services.

5. Exploiting human diversity in the design for sustainable development

The scientific knowledge that describes the general human reluctance toward 
change can be valuable for the design of effective systems involving people in changes 
for sustainability.

This topic is twined with another one that should be considered fundamental 
in university-level training education for the inclusive design of smart services and 
systems, i.e., the attention to human diversity.

The issue of human diversity has been vastly explored in research and theories of 
service and interaction design: as stated by D. Evans [39], in service and interaction 
design, it is important to start from the assumption “that one size doesn’t fit all” and 
that innovation asks for the capability of coping with human differences. Designers 
can refer to literature from different disciplines investigating human diversity to 
extract knowledge to design for inclusivity. Examples of this are the research on 
human disposition and the impacts of age on the relationship with technologies [40, 
41]. On the other hand, interaction and service design rely on multiple methodolo-
gies for the human-centered design that have been developed for research on users 
and contexts. Over the last half-century, the methodologies for user-centered design 
kept on evolving, together with the conception of the role of the final user in the 
design process: from being the recipient of the project to being a stakeholder in the 
invention and implementation of services. In a recent paper, Auernhammer et al. [42]
reported research outcomes on the evolution of Human Centred Design over the last 
half-century.  The document also presents a map visualizing the various approaches 
adopted in investigating user needs for the different design purposes and branches: 
from Ergonomics to the studies on human-computer interaction and design for all. 
The document enlists the fields of application for the studies on users, ranging from 
interaction design to universal design and design for inclusion. It also traces the main 
steps of the evolution: from ergonomics to participatory design and the growing 
importance of psychological theories.

Despite the wide deployment of methods and approaches for research in users, 
research in this sector has paid little attention to the specific needs and viewpoints 
of women. For example, Beebeejaun [43] remarks that gender issues are yet scarcely 
considered in the academic literature, despite the fact that they should be a pivotal 
focus in considering social diversity.
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Gender equality is the focus of the fifth goal on the UN Agenda, and this specific 
focus is important and a priority not only for women but for all social communities 
since, as clearly indicated in the UN Agenda, “Women are not only the hardest hit 
by this pandemic, they are also the backbone of recovery in communities. Putting 
women and girls at the center of economies will fundamentally drive better and more 
sustainable development outcomes for all, support more rapid recovery, and place the 
world back on the footing to achieve the Sustainability Development goals” [44, 45].

The tasks in the fifth goal focus on the mitigation of gender-based violence, the 
need for dedicated social protection and economic stimuli, and the importance of 
inclusion of women and girls in planning and decision-making. Asteria [46] points 
out that “Smart cities must develop gender sensitivity and awareness about the needs 
of women by using inclusion mechanisms.”

Furthermore, the goal points out the importance of adopting gender perspectives 
in data and coordination mechanisms that are crucial for the future of smart cit-
ies. Special attention should be paid, in fact, to bias in AI algorithms due to uneven 
availability of data or to gender blindness in data gathering. Bias in data gathering and 
processing impacts not only women but also on fairness and the capability to manage 
diversity in the whole society [47, 48].

The adoption of a gender perspective is valuable also in the design or optimiza-
tion of services and systems dedicated to all citizens regardless of gender, such, for 
example, in the case of mobility and transport services. The studies on this topic that 
consider a gender perspective show the specific needs, priorities, and requirements 
of women. According to Chang [49], the perception of spaces, including affordances 
and risks, is gender-dependent. The World Development Report 2012 [50] reports 
specific women’s needs related to their activities, their role in their families, and 
activities as caregivers. Women have specific needs regarding the time schedule, the 
physical and ergonomic characteristics of the vehicles, and the personal safety of 
vehicles and stations. In several countries, women have limited access to transporta-
tion due to their limited economic power and technical skills and reduced access to 
ownership of transportation means. Limited access to transportation and mobility 
has an impact on opportunities for education, work, health care, culture, and leisure. 
Some countries, such as Sweden and Germany, have developed gender-oriented 
services and initiatives to mitigate the gap in opportunities for women and facilitate 
the adhesion to sustainable services [51, 52].

The digression on the issue of mobility and transport is just one of the examples 
that can be cited to illustrate how considering the point of view of women on a 
specific service or system leads to the understanding of specific factors that can jeop-
ardize access and acceptability for a large part of the population. The same reasoning 
could be extended to sectors such as smart working systems, medical care, and others.

In the academic year 2020-2021, during the period of social restrictions due to 
the pandemic due to Covid-19, an educational experiment was conducted to investi-
gate the potential of adopting a gender point of view within the process. Design for 
digital services and systems. The experiment was conducted with the students of 
the MSc in Digital and Interaction Design at the School of Design of the Politecnico 
di Milano and involved about 60 students who conducted preliminary research and 
development of innovative digital service concepts. The course was conducted with 
the participation of the Consulta Femminile Interassociativa di Milano (Consfim, 
https://www.consultafemminilemi.com) and the local club Soroptimist International 
Milano alla Scala. Among other activities, these female associations are promoting 
the debate on smart cities with a gender-focused approach aimed at orienting the 
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local administration toward inclusive policies for development. Similarly as in the 
education experiment on DfBC reported in the first part of this document, students 
were asked to generate concepts of digital services with a double-diamond design 
approach, freely scouting for design opportunities through research on users and 
context. However, in this course, students were asked to investigate the specific point 
of view of women and collect specific design hints related to the diversity of gender. 
The students expressed great appreciation for this experience, and several reported 
that the analysis of the perspective of gender enabled a deeper and more articulated 
understanding of needs and opportunities to create value for the users. The concepts 
developed by the teams included mobility and transportation (focus on access to 
sharing-service, safety in public transportation and urban mobility, last-mile mobil-
ity), social life for elderly people, mental health, family activities for children’s care 
and education, and the exploitation and care of public spaces. The female association 
that patronized the experiment expressed high appreciation for the outcomes of pre-
liminary research and concept development; they consider the contents as valuable to 
inspire and orient the dialog with the local public administration for gender-sensible 
development policies. Further information can be found in a dedicated paper [53].

6. Conclusions

According to the idea of a smart city, urban centers are conceived as dynamic enti-
ties capable of fast evolutions and adaptation far beyond the constraints of physical 
structures that define the city layout and material configuration. Implementing the 
new socio-technical systems should give solutions for the challenges of our time if 
they are framed in the sustainable development goals of the UN Agenda 2030. The 
digital infrastructures can provide data enabling efficient use of resources and ser-
vices by offering the means for understanding and answering the diversified needs of 
citizens. The conjugation of the principles of environmental and social sustainability 
with the development models of smart cities is fertile. It can offer significant oppor-
tunities for innovation and progress to benefit people and the environment. As clearly 
indicated by the UN documents, the exploitation of this potential asks for large and 
diversified involvement and engagement of citizens.

This document reports research aimed at developing education at the univer-
sity level for designing interactive solutions and digital services coherent with the 
principles of social and environmental sustainability. The research starts from the 
assumption that the capability to deal with the complexity of social systems and 
cope with human diversity is a requirement for the design of inclusive and desirable 
development.

The first section of the document presents the research background; it points out 
the importance of confronting the innovation paradigms of smart cities with the 
development goals of the UN Agenda 2030 and of updating the contents for design 
education considering the outcomes of behavioral sciences that can be useful in the 
project of inclusive solutions.

Section two refers to the energy transition program as a case study showing the 
diversified modality in which the citizens can contribute to the implementation of the 
goals for sustainable development. The third part reports literature references about 
the complexity of producing changes in behaviors and mindsets.

The deployment of the main theories on design for behavior change is the main 
content of section four. This knowledge enriches the theoretical and methodological 
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competencies for designing effective services and physical-digital systems; it provides 
suitable content for university design education, as demonstrated by a teaching 
experience performed at the Design School of Politecnico di Milano, also reported in 
the chapter.

The fifth and last part of the document focuses on gender issues and on the 
importance of considering women’s perspectives in the design of inclusive and effec-
tive socio-technical systems. Gender equality is a primary requirement for democracy, 
and it is a specific goal of the UN Agenda. The chapter points out the value of consid-
ering gender issues in the development of general-purpose services, and it reports the 
case study of transportation as a meaningful example. Academic literature shows that 
gender-oriented studies are currently very scarce; to ensure inclusive development, 
it is, therefore, necessary to develop dedicated research. The document reports the 
results of an educational experiment for service design with a gender perspective, 
which demonstrate the effectiveness of this theme in university education.

To summarize, this chapter is an act of advocacy for the inclusion of two topics 
in design education. Cognitive psychology and behavioral sciences provide helpful 
knowledge for education on inclusive design. The focus on the gender perspective 
is also presented as a valuable source of inspiration in the development of innova-
tive socio-technical systems. Both topics are complex and require investigations and 
discussions, but experiments demonstrated their suitability for university education 
and the cultural growth of young designers.

Future developments of the research will focus on both, with a special focus on 
how to create motivation and engagement for sustainability.

The document “New threats to human security in the Anthropocene” [54] points 
out the importance of working for improving the availability of solidarity, agency, 
and engagement. These goals ask for multidisciplinary research and experimentation 
and more dialog between the social stakeholders of development.
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