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Kookmin University

Seoul, Korea

http://ted.kookmin.ac.kr
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Established in 1999, TED was the first graduate school in Korea to offer a doctoral degree in Design. It is 

organized into six majors (Design Science, Smart Experience Design, Product Innovation Design, Spatial 

Culture Design, Visual Communication Design, and Architectural Design). Each major comprises a 

department with several project-oriented labs where students and faculty develop industry-academia-

linked projects. 

TED’s strategy focuses on aspects such as complexity, interdisciplinary, and convergence in design 

education, and its programs are human-centered, practical, flexible, collaborative, innovative, and 

future-oriented. Such an approach has already led to the publication of more than 1700 thesis and 

dissertations, 200 industry-academy projects, 900 prizes, 170 patents, among other achievements. 

The Smart Experience Design department consists of four labs (Interaction Design, Product-Service 

System Design, Future Experience Design, and Augmented Human) and some research centers where 

master and Ph.D. students from different backgrounds and nationalities conduct research addressing 

the process of design experiences. Its research scope involves user experience design, service design, 

design thinking, interface design, usability evaluation, information design, and ergonomics. 
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The Maestría en Diseño Interactivo (MAEDI), conducted at the Facultad de Arquitectura, Diseño y 

Urbanismo (FADU), part of the Universidad de Buenos Aires (UBA) provides a space for reflection, 

research, and production in the field of project design. As an interdisciplinary course of studies, MAEDI 

aims to foster the exchange of ideas and knowledge between teachers, students, graduates, and 

professionals from a variety of social, humanistic, scientific, and technological disciplines, while at the 

same time creating bonds with other relevant universities and institutions.

Our approach focuses on studying the blurred line where design, art, science, and technology converge. 

To that end, the program covers emerging fields such as Parametric Design, Artificial Intelligence, 

Biodesign, and the new paradigms of the creation, production, and distribution of content through 

data-processing systems.

One of the main goals of MAEDI is that of establishing networks that guide the research and creation 

efforts for developing projects, systems, and devices, as well as educational, social, and cultural 

instruments. Such creations, based on the theory and methodologies used in project design, will 

contribute to improving the society we live in.
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The Ph.D. in Design at the Universidad de Palermo* started in 2014. Its objective is to train leading 

design academics who build the future of the discipline in Argentina and Latin America capable of 

analyzing the current situation and trends in design worldwide to produce theory and expand the 

frontiers of knowledge with their works. Its main research tracks make up a constellation of scientific 

and technological activities that enrich the discipline and collaborate with its ranking and international 

projection. With an interdisciplinary modality, they study objects, spaces, clothing, visual languages, in 

general, to cross the intersections between design and culture, education, technology, ethnography, 

economics, and art.

This Ph.D. program is deeply integrated into the university's initiatives, such as the Design Research 

Program, International Publications, and the International Colloquium, which gives it international 

scope. It is aimed at architects, designers of all specificities or art. Its faculty and lecturers make up 

a prestigious international team of interdisciplinary academics, which seeks to articulate knowledge 

production with extension activities and university teaching. 

*# 1 in Design among Argentine Universities together with Universidad de Buenos Aires, top 100 in the 

world for the 7th consecutive year (2015-2021) QS World University Rankings, by subject 2021 - Art & 

Design.
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The Graduate Program in Design at PUC-Rio was a pioneer in Brazil and Latin America, being the 

first program to offer a Master's degree since 1994 and a Ph.D. since 2003. Consequently, it plays an 

important role in the Brazilian design research scenario.

The program's concentration area, "Design and Society," includes studies that encompass multiple 

aspects and interfaces between Design, Technology, Arts, and Applied Human and Social Sciences. 

This perspective highlights the designer as an agent who acts within the complex nature of the 

encountered situations, contributing to the announcement of new paths and social meanings in a 

creative approach to culture, society, and the environment. 

The Graduate program's objectives include a) being a community of researchers and professionals 

with the potential to generate and disseminate aesthetic and technological knowledge concerning 

productive processes of goods and services; b) provide conditions for carrying out interdisciplinary 

projects and experiences; and c) to develop a comprehensive vision and critical attitude towards design 

research that address society's current problems.

The program has three research lines: Communication, Culture, and Arts; Technology, Design and 

Education; and Human Factors/ Ergonomics and Usability and Human-Computer Interaction, having as 

a goal the formation of individuals to perform in interdisciplinary projects, which require collaborative 

actions to identify relevant topics in real contexts, allowing the emergence of hybrid research 

methodologies, enriched by other areas of knowledge in innovative practices and dynamics.
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The Graduate Program in Design of Paraná Federal University was established in 2005, being the 

first in the Southern region of Brazil. It has three research lines: Information Systems Design; Design 

of Production and Usage Systems; Design Theory and History. Its 21 Professors have a broad range of 

expertise, with Ph.D. and postdoctoral studies carried out in a variety of countries which include Mexico, 

the UK, Holland, Italy, Germany, Italy, and the USA. 

In 2021 PPGDesign/UFPR has a total of 87 postgraduate students, of which 49 are on the Ph.D. course 

and 38 on the MSc course. Service Design, Product-Service Systems, as well as Interaction Design on 

digital interfaces have been the focus of research since its foundation, particularly through the research 

carried out at the Design & Sustainability Research Center. It has a wide international collaboration, 

with formal cooperation agreements established with KISD (Germany), POLIMI (Italy), Huddersfield 

University (UK), CPUT (South Africa), and, in 2019, with Kookmin University.
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São Paulo, Brazil
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The University of São Paulo Graduate Program in Design was established in 2017, departing from a 

long and pioneering tradition of design studies developed at the School of Architecture and Urbanism 

(FAU USP) since the 1960's. It offers doctoral and master of science degrees, and is organized along 

two research lines: 'Design: Processes and Languages', and 'Theory and History of Design.' Most of 

the professors that act as supervisors at the USP Graduate Program in Design come from one of the 

three FAU USP Departments (History, Project, and Technology), while others come from the schools of 

Engineering (EP USP) and Communication & Arts (ECA USP). 

Most of our students have a background in design, visual arts, or architecture, and are interested in 

graphic, product, service, or interactive design. All supervisors hold Ph.D. titles and coordinate research 

projects, many of those supported by national and international research funding agencies, some of 

them developed with international partners. Most of those research projects are developed at FAU USP 

Visual Design Research Lab (LabVisual) and Product Design and Built Environment Lab (LabDesign).
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Santiago, Chile
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The Master in Advanced Design - MADA is a professional program oriented towards professionals 

from multiple disciplines that seek to develop advanced abilities and capabilities to address an ever-

changing and dynamic world. It also aims at responding from a transdisciplinary perspective with 

design solutions mediated by people’s interactions with their environment, considering variables 

associated with economic, social, environmental, and technological development. The objective is to 

deliver advanced tools that enable thinking ahead and detecting innovative opportunities mediated by 

change.

MADA belongs to the School of Design, part of the Faculty of Architecture, Design and Urban Studies 

of the Pontificia Universidad Católica de Chile. It was established in 2011 and to date has more than 125 

alumni. Its students come mainly from Latin America, with some from Europe and Asia. 

The faculty has been formed in diverse universities from the United States, Europe, and Chile, in 

areas such as design, technology, innovation, and engineering. Its research areas are 6: Design for 

Entrepreneurship and Social Innovation; Service and Experience Design; Design and Circular Economy; 

Interactive Technologies and Sensory Design; Culture, Society and Territory; and Natural Resources and 

Sustainability.
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and Communication]

UAM – Universidad Autónoma Metropolitana, Unidad Cuajimalpa

Cuajimalpa, México
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The Master’s program in Design, Information, and Communication (MADIC, in Spanish) was established 

in 2009. It is part of the educational offer of the Division of Communication Sciences and Design of 

the Universidad Autónoma Metropolitana, Cuajimalpa campus, a public institution in México. Since its 

origin, it has been registered in the National Quality Graduate Programs (PNPC) of the National Council 

of Science and Technology (CONACYT), the highest governing institution of science in Mexico.

This program integrates the areas of study in Design, Information, and Communication. It is aimed at 

people interested in contemporary conflicts, with a willingness to develop capacities to contribute to 

solving communications problems around the information, learning, and knowledge society in the 

framework of globalization, as well as the cutting-edge technological transformations.

The students work in an interdisciplinary way on their proposals, both theoretical and practical, with 

researchers from the three departments of the academic division: communication sciences, design, 

and information technology. The confluence of these three lines represents the opportunity for the 

student to have highly specialized comprehensive training and be able to generate creative and 

innovative solutions.
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Preface

Preface

Experience designers aim to give users a good experience, but what they design is open and flexible. 

Because of these characteristics, the subject matter covered in the field of experience design changes 

with the times. Regarding experience subjects, currently, practitioners have been conducting design 

activities in interfaces, interactions, products, services, policies, etc., targeting users, society, and 

sustainability.

What was impressive when I went to Latin America as an Asian researcher was that it has beautiful 

nature and that people from many cultural backgrounds live together with few linguistic problems. 

While attending a design conference, I noticed Brazilians spoke Portuguese, and those from most Latin 

American countries spoke Spanish. Even though the conference asked questions in Spanish and the 

answers were in Portuguese, it was impressive how they could communicate. 

Most Asian countries have their own languages, and they often use English when attending 

conferences. Nowadays, when writing an English research paper, individuals write in their native 

language and later use an intelligence-based translator. Indeed, a conversation can also be helped by 

intelligence systems, and such innovations change people's lives and behaviors.

New contexts and unfamiliarities are very important for innovation and creating new values. Latin 

America and Asia are very far away. They have very different contexts culturally, geographically, 

industrially, and historically. Nevertheless, they share the universal values of humankind. Researchers 

from these two continents share and interact with each other on the basis of unfamiliarity but also 

based on common factors.

In the context of the digital revolution or the fourth industrial revolution, the design field is rapidly 

changing its research methods and research topics. Each country is doing research in accordance 

with its industry and context. In this book, only Kookmin University from Korea participated as a 

representative from Asia, but the TED – Graduate School of Techno Design includes topics that are 

affecting Asia. As its students come from various backgrounds, including China and Vietnam, they are 

working together on Asian issues. 

Japan, South Korea, and China have social problems concerning their aging societies, while South 

Korea and Japan have challenges regarding adaptations to the next industries. The design sector is 

taking a challenging and creative approach to industrial and social issues. Asia has expanded its design 

field from traditional visual-oriented industries to new industries linked to information, intelligent 
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systems, and social environments. Similarly, many Latin American researchers participating in this book 

are also conducting research on education and business with different cultural, social, industrial, and 

environmental backgrounds.

Due to the Covid-19 outbreak, vaccines have been developed, but it is still unpredictable when this 

pandemic will finish. Even if this problem is solved, we do not know when a new problem will occur. For 

instance, the issue of climate change caused by the increase in carbon dioxide is a common problem 

for all countries around the world. Nowadays, even if the problem is on the other side of the globe, it is 

not a problem in those regions but also a problem in this region. These problems should be thought 

about by the whole world and solved together. In this sense, a digital platform like Metabus (http://

metabus.org) connects and brings the world closer together.

I think this unfamiliarity and the contextual difference will greatly help each other's research and give 

each other good challenges and solutions.

Younghwan Pan
Vice-dean of the Graduate School of Techno Design, TED, Kookmin University

Head of the Smart Experience Design department and Interaction Design Lab
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Experience Design Defining experience design can be a challenging endeavor, since it is not 

established as a design discipline and research on the topic is scarce. Furthermore, and particularly 

among practitioners, it is often reduced to user experience (UX) design. A collaborative approach was 

adopted in this book to tackle this challenge. Rather than narrowing down the topic, the following 

pages expand it through a series of perspectives which illustrate the dimensions of experience design.

In this introductory section, we briefly examine the literature for some background to understand what 

has been defined as an experience and experience design. The topic of experience has been explored in 

other domains, particularly after Pine & Gilmore's (1999) book on the experience economy. This seminal 

publication proposes four realms of experience (education, escapist, aesthetic, and entertainment) that 

influence approaches in areas such as marketing (Schmitt, 1999) as well as experience design practices 

(Rossman & Duerden, 2019). 

At this time, few educational programs around the world offer majors in experience design. The 

Graduate School of Techno Design (TED) at Kookmin University is well regarded in Asia, and provides 

a particular view on the subject. The program at TED is heavily project-oriented, with activities mostly 

developed via projects that link industry and academia. As such, the following definition tends to 

encompass the approach to experience design adopted in the local design industry, which has been 

boosted by Korea's technological leadership in the global context.

Experience design is an academic field that designs experiences arising from various relationships of 

interaction, such as users and products, customers and services, citizens and public administration, and 

deals with research problems in the course of the process. Its practices focus on ‘how to understand people 

and systems,’ and through this approach, it develops easy-to-understand products, extraordinary visual 

experiences that inspire admiration, and constructs the ability to design products that customers/users 

might prefer. (TED, n.d.) 

The perspective at TED, suggesting that experiences arise from interaction relationships, shows the 

comprehensive nature of an experience. Indeed, a primary approach in discussing experience design 

must be based on the understanding of an experience. Rossman & Duerden (2019, p. 10) claim it is “a 

unique interactional phenomenon resulting from conscious awareness and reflective interpretation of 

experience elements that is sustained by a participant, culminating in personally perceived results and 

memories.” These ideas are summarized by Thomas (2020), who defines experience as an individual’s 
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perception of an interaction. Hassenzahl (2010) explores the cognitive aspects of such a process: 

An experience is an episode, a chunk of time that one went through—with sights and sounds, feelings and 

thoughts, motives and actions; they are closely knitted together, stored in memory, labeled, relived and 

communicated to others. An experience is a story, emerging from the dialogue of a person with her or his 

world through action. (Hassenzahl, 2010, p. 8)

Within the context of design practices, Rossman & Duerden (2019, p. 14) elaborate on a definition 

for designing experiences as a process “intentionally orchestrating experience elements to provide 

opportunities for participants to co-create and sustain interactions that lead to results desired by the 

participant and the designer.” Thomas (2020) notes that such a process curates, creates, and refines 

a system of interactions. These definitions are complemented by Press & Cooper's (2003) empathetic 

approach, suggesting that designing for experience focuses on people and explores the world through 

their senses. 

While the circumstances of experience design are usually described in a broad sense, it is applied in 

specific contexts. Rossman & Duerden (2019) discuss the three most frequent applications in current 

design practices: user experience design (UX design) focuses on the design of human/computer 

interactions, customer experience design (CX design) involves customer/company interactions, and 

service experience design is meant to develop effective and positive service interactions. 

In order to design experiences, some scholars have proposed frameworks to guide these processes. 

Rhea's (2010) model focuses on customer experience and depicts four stages: life context, engagement, 

experience, and resolution. In this same customer-oriented vein, the framework by Newbery & Farnham 

(2013) emphasizes that experience design involves integrating the brand, the experience [itself], and 

value. Jensen (2014) expands these approaches in the experience-based designing (XbD) model, 

comprising three dimensions: tangible (instrumental), flow/actions (usage), and meaning (profound). 

The model proposed by Jensen (2014) suggests that experience design shifts from designing solutions 

to designing possibilities. This author also presents a methodology of understanding and designing 

for profound experiences that extends beyond problem-solving and involves characteristics such 

as reducing the emphasis on temporal parameters, focusing on meaning structures, and delivering 

designs with usable and lightweight representations (Jensen, 2014). In terms of outcomes, Hassenzahl 

(2010) observes that designed experiences need to be subjective, holistic, situated, dynamic, and 

positive. 

The above paragraphs present a bird’s-eye view of the issues related to experience design, but do not 

address other relevant contributions to the literature from various scholars and practitioners. Based 

on research carried out on two different continents, this publication is intended to supplement the 

literature with a multidimensional mapping of contemporary experience design practices. We expect 

this initiative to provide avenues for further research on the subject and offer insights to professionals 

in order to develop meaningful experiences which encompass different levels, contexts, and audiences.

Publication Background In 2019, the Smart Experience Design department at TED started to 

expand its academic network beyond Asia, where it already has well-established ties with universities 

in China and Vietnam. Since that time, under the guidance of Professor Younghwan Pan, who is also 

the vice-dean and department head of TED, some initiatives have been developed to connect graduate 
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programs in the field of design in Latin America.

An initial step was taken in July/August 2019, when TED members visited graduate programs in design 

at the Universidad de Palermo (UP) in Argentina and Universidade de São Paulo (USP) and Universidade 

Federal do Paraná (UFPR) in Brazil. Over two weeks of meetings, workshops, and lectures, the TED 

faculty were able to glimpse a number of possibilities for future projects in Latin America. 

Supported by formal agreements between TED and the three graduate programs, Professor Pan 

planned to return to Latin America in 2020 to develop joint activities and include other universities 

with graduate programs focusing on interaction design: Universidad de Buenos Aires (FADU UBA) in 

Argentina, Pontifícia Universidade Católica do Rio de Janeiro (PUC-Rio) in Brazil, Pontificia Universidad 

Católica de Chile (PUC-Chile), and Universidad Autonoma Metropolitana (UAM Cuajimalpa) in Mexico.

Although the COVID-19 pandemic put these travel plans on hold, the willingness to start working 

with new and established partners remained. In this sense, Professor Pan moved to strengthen these 

connections by developing activities that are feasible in the new global context. The pandemic may 

have limited physical mobility, but thanks to information technologies there are no constraints on the 

mobility of ideas.

As an initial step in starting the research exchange, during the second semester of 2020, the Smart 

Experience Design department proposed a joint publication with its Latin American partners to present 

each graduate program's research expertise in the field of experience design. A group of professors 

from each university was invited to collaborate as local editors to support this endeavor.

This book is the outcome of a research exchange involving master’s and Ph.D. students, alumni, 

faculty members, and associated researchers from the seven graduate programs in design in Latin 

America and TED. It encompasses geographic, cultural, and technological differences to provide a brief 

panorama of the research on the topics related to experience design in Korea, Argentina, Brazil, Chile, 

and Mexico. 

The contributions were drafted in the last quarter of 2020 and reviewed during the first quarter of 2021. 

Each graduate program has submitted five short papers that are extracts from or summarizations 

of a dissertation/thesis or current or completed research project; most of these works are original 

contributions and utilize mixed-method research approaches.

Book Structure In the call for contributions for this publication, we suggested participants cover 

topics such as experience design, UX design, interaction design, service design, product-service 

system design (PSSD), social design, sustainable design, and other approaches related to culture, cities, 

technologies, and future scenarios. However, the 40 short papers by 86 authors presented in this book 

expand our initial scope, portraying a comprehensive research approach to experience design in Korea 

and Latin America. 

Throughout the process of reviewing the submissions, the editors were able to map the range of 

perspectives, and selected the most recurrent ones to orient the structure of the text, which contains 

11 chapters consisting of 3 to 5 short papers. Each section examines issues related to several kinds of 

experience: contemporary, educational, interactive, sensory, art, social, inclusive, healthcare, sustainable, 

data, and urban. 
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Our goal in organizing each chapter was to develop a conversation among the participants within 

a common topic, but based on different research strategies and perspectives. Although many 

contributions examine more than one aspect of experience design and might fit into other chapters, a 

specific one was selected to define each paper’s placement within the sections. In the following pages, 

at the beginning of each chapter, we elaborate on the kind of experience selected as the topic for the 

research exchange.

Fundamental Stakeholders This publication would have never been possible without the 

commitment and engagement of various stakeholders. We wish to express our sincere gratitude to the 

master’s and doctoral students, alumni, faculty members, and associated researchers who were willing 

to share their research outcomes with global audiences. We greatly appreciate the effort involved in 

delivering a short paper in English, and hope this book will help amplify the research of these scholars 

in the academic environment. 

We also gratefully acknowledge the fundamental role of local editors in this book. These faculty 

members generously managed and curated the contributions of each graduate program; we thank 

them for their availability and agility in performing these tasks while carrying out their own activities 

during the challenging circumstances provoked by the pandemic. Finally, we wish to thank the Human 

and Design publishing house (Ms. Hyemin Lee), as well as TED for its support in making this book a 

reality. 

Renato Antonio Bertão 
Ph.D. candidate

Smart Experience Design department, Product Service System Design lab

Graduate School of Techno Design, TED, Kookmin University
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Chapter 1
Contemporary experience

This chapter aims at contextualizing the book by two approaches. We present a discussion about the 

boundaries of experience design and also situate the publication in the current circumstance of the 

pandemic by showing perspectives on how society and designers experience contingency.  

• Fabiana Heinrich and professor Alberto Cipiniuk from PUC-Rio – Pontifícia Universidade Católica 

do Rio de Janeiro contribute with a CRITIQUE OF EXPERIENCE AS A COMMODITY IN THE DESIGN 

FIELD. This paper resorts to a comprehensive approach to the topic of experience design that 

goes beyond the discussion about designing an experience or designing for an experience, the 

two most recurrent strategies in the design field. Supported by concepts from different domains, 

authors discuss the limits of understanding the experience as a commodity. The authors claim 

experiences cannot be designed because they are “abstract, emotional, genuine, individual, not 

copiable,” while design initiatives tend to encompass “something concrete, rational, copiable, 

collective.” Such a contribution sheds light on the boundaries of contemporary design practices 

under the umbrella of experience design.

• Although it does not touch upon specific design issues, the paper THE VIRUS AND THE 

CESSATION OF THE INCESSANT situates the COVID-19 pandemic's historical context in which 

this book was developed.  Presented by professor Leonardo Solaas from FADU – Facultad de 

Arquitectura, Diseño y Urbanismo, UBA – Universidad de Buenos Aires, it is a compelling account 

of the unexpected events faced globally since early 2020. By addressing the fallacy of perpetual 

growth that has driven global society so far, the author suggests current challenges are an 

opportunity to imagine new ways of experiencing life and new systems to run the planet. In such 

a context, design practitioners will be required to play a crucial role.

• The paper EMERGING DESIGN PRACTICES IN A GLOBAL CONTINGENCY CONTEXT presented 

by professors Héctor Orihuela Páez and Lorena Guerrero Morán from UAM – Universidad 

Autónoma Metropolitana, Unidad Cuajimalpa shed light on the role of the design practitioners 

considering two backgrounds: the Fourth Industrial Revolution (Industry 4.0) and the COVID-19 

pandemic. After a comprehensive analysis of the contemporary manufacturing context, the 

authors pay attention to Computer-Assisted Manufacturing (CAM) technologies, mainly additive 

manufacturing or 3D printing, that are changing product design, manufacturing, and distribution 

paradigms. Such a new scenario requires design practices to become more collaborative by 

allowing the development of customized products to be produced in new industry models. 

Therefore, design practitioners' challenges lie in incorporating methodological approaches in 

such a context to assure technical and cultural relevance for the design outcomes.

• The paper INTERNAL COMMUNICATION OF DESIGN AGENCIES WITH PROJECT DEVELOPMENT 

IN REMOTE MODE presented by Cristián Grohnert O. and professor Katherine Mollenhauer from 
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PUC-Chile – Pontificia Universidad Católica de Chile covers a fundamental topic in the context of 

the pandemic. The authors developed research among Chilean design consultancies and found 

seven dimensions and seven critical factors that affect internal communication when employees 

develop projects in the home office. By focusing on two approaches to remotely develop a 

project, the authors provide directions to design agencies to improve communication among 

collaborators. In the context of pandemics, such findings may help to create working experiences 

that are aligned to the different stakeholders' expectations and foster delivering effective design 

solutions.
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Abstract In this research we investigate experience as a commodity in the Design Field*. We argue 

that in this Field the understanding of experience is acritical, evoking a digital-technological 

determinism when it should recognize a social construct — that is, something historically built, which 

manifests the context’s ideology and the experience holder’s idiosyncrasies. Through the Social 

Criticism and Historical Materialism bias, we first define what experience means in this Field, 

identifying two lines of thought — one called theoretical humanist, the other market oriented. 

Following, we amplify our understanding of experience through its study in the Philosophy Field. 

Subsequently, we define commodity and its condition in late capitalism: we clarify its elemental form 

— which persists in contemporaneity — as well as its changes due to capitalist expansion, which 

caused transformations in the spheres of production and circulation that influences the praxis of 

Design. At last, we discuss if experience can really hold this name in the Design Field, and if it is a 

commodity. Here, we propose that designers don’t design the/for an experience, because this task 

doesn’t acknowledge the limits of the Field praxis, as they still design products and their modes of 

use. Consequently, we consider that experience can’t be a commodity: firstly, because it can’t be 

designed; and secondly, because it doesn’t fit in the commodity form by itself. Hence, we argue that 

what is commercialized are promises — promises of use and of a consequent experience that might/ 

might not occur according to what has been designed — or a symbolic value.    

 

Keywords Design Field, Critique, Experience, Commodity.  

 
Introduction In July 1967, Theodor Adorno was invited to the Freie Universität Berlin to give a 

lecture. The theme was Classicism in Goethe, more specifically in Iphigenia in Tauris (Iphigenie 

 
*  When using the word Field, we follow the notion defined by Bourdieu (2001), which consists of a structured and 
hierarchical social space, made up of rules and boundaries that are set by central and peripheral social practices and in 
which economic, political, social, and, above all, symbolic exchanges and struggles occur. 
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auf Tauris). He was criticized by the audience, especially students who expected, in that occasion, 

to hear the philosopher’s opinions on the political crisis in West Germany (Wiggerhaus, 1994). 

Students protests, media with monopolistic tendencies and educational crisis were taking place, 

especially due to Germany’s support for the Vietnam War and to the murder of a student by a 

police officer — later acquitted — at a demonstration against the visit of the Shah of Persia, 

accused of “client dictator” of the United States. In his answer to that criticism, Adorno claimed 

that there was nothing more critical and political than talking about literature in a moment like 

that, considering that human aesthetic manifestations that seem apparently apolitical are, in fact, 

ideological, as they reproduce thoughts and values by existing social orders and institutions — 

mainly the dominant ones. In that specific work, relationships of violence and reason, past and 

present, power of the State and individual action are approached, putting in evidence the 

proximity between philosophical, critical thinking and political action.  

We begin this paper — one that summarizes the Ph.D. dissertation that holds the same name — 

with this episode of Adorno and his audience, because this research investigates the notion of 

experience in the Design Field, a notion that seems at first glance — as the theme of Adorno’s 

talk — acritical, apolitical, “natural” or “neutral” to many. Nevertheless, there is nothing acritical, 

apolitical, “natural” or “neutral” about experiences. For example, there is an idea surrounding the 

notion of experience in the Design Field that working within this perspective is something 

innovative — mainly when using new digital technologies — or a way of improving one’s usage or 

relation to a product, be it material or digital. But here we must ask: what does it mean to 

innovate? And what does it mean to improve, or to make something better? Similarly, to what 

extent usual results are in fact innovative/better; for whom are they innovative/better, and who 

decides what innovation/better is? Through these questions, it becomes clear that behind the 

current Design Field’s comprehensions of experience, innovation and improvement, there is a 

great ideological weight, which we aim to investigate and highlight. 

Therefore, in this research we investigate a configuration that does not seem very evident: that of 

experience as a commodity. Conceived and understood especially from a digital-technological 

determinism bias — hidden under the discourse of a humanist concern, in which experience is 

just something abstract, emotional, individual, not copiable — experience, or better, Experience 

Design, as it is commonly called, seems designable or designable for. However, here we find a 

paradox: how to design an experience (McLellan, 2000; Forlizzi and Ford, 2000; among others) or 

design for an experience (Suri, 2003; Forlizzi and Battarbee, 2004; Hassenzahl, 2006, 2010, 2011; 

Hekkert, 2006; among others), that is, something described as abstract, emotional, genuine, 

individual, not copiable, considering that a project results into something concrete, rational, 

copiable, collective? Also, in the Design Field — just like in any other profession — projects are 

developed to make profit, not for humanist charity. So, if we consider experience as something 

marketable and tradable, one might think of it as a commodity. Yet again, how to consider 

something abstract, emotional, genuine, individual, not copiable, as a commodity, that is, 

something connected to a project’s concreteness, rationality, copiability and collectiveness? 

These are the questions that guide the development of this work. 



12

Chapter 1. Contemporary experience

 
 

Hence, we look for answers to these questions firstly by conceiving the Design Field as proposed 

by Alberto Cipiniuk (2014), for whom Design consists of social production, that is, as a form of 

social labour that must be contextualized in the cultural, economic, political and social conditions 

of the determined space and time in which it exists — now, the capitalist mode of production in 

its contemporary stage. This perspective also aims to comprehend the limits of the Field in a 

critical way, searching to make evident structures that have been naturalized — such as 

experience. In terms of methodology, we build our investigation following the steps of Social 

Criticism (Adorno and Horkheimer, 2002) and Historical Materialism (Marx, 2013), which aim to 

understand society’s raison d’être and modus operandi from studying the means by which this 

society produces its conditions of existence.  

We have organized this research in three parts: Part 1 — On experience, Part 2 — On commodity 

and Part 3 — Critique of experience as a commodity in the Design Field. Each part was grounded 

by bibliographical research and the determination of dialectical relations, through which we 

compare and analyse notions and concrete examples of experience in the Design Field, 

throughout the history of occidental Philosophy and within the unfolding of capitalist societies.  

 

Part 1 – On experience Firstly, we try to define what experience is in the Design Field. From 

reading designers and theorists of the Field, mainly texts from 1998 on — when the term 

Experience Economy was coined by Pine and Gilmore in a paper called Welcome to the 

experience economy — we identify two main lines of understanding: one that we named 

theoretical humanist line and another named market-oriented line, influenced by Demir’s 

writings (2008). Although they seem contradictory, they are complementary, as the former serves 

as a conceptual foundation to the latter. The theoretical humanist line stands for the ability of the 

Design Field praxis — especially through digital projects — to design the/for the experience, 

aiming to “improve” our interaction and use of products and even to offer us a holistic experience, 

something that goes beyond the limits of the use of a product. Meanwhile, the market-oriented 

line pleads for the ability of the Design Field to contribute to this new economy — the Experience 

Economy —, which would be the result of an increasing consumers’ demand to satisfy their 

“needs” in different ways, mainly intangible ones. From the readings and the proposition of these 

two lines of thought, we were able to realize that experience in the Design Field presents very 

little — perhaps none — humanist feature and is primarily set by the technological objects 

through which it happens. Also, we can attest that as technology is oriented by capital, experience 

is ultimately also oriented by it. So, when we try to understand how what we call experience in 

the Design Field is designed, we realize that almost all projects are based on the development of 

a product or service from which experience occurs and, in this sense, it is possible to allege that 

projects deal with the elements of products and services, and not experience itself. That is: of 

course, the usage of products and services will result in an experience — that is what happens 

when we live —, but a designer still designs the products and services, and not the experience 

itself — the experience will be a consequence of which we have no clear control.  

In a second moment, we search to broaden our understanding of the notion of experience beyond 

the Design Field, since experience is a very relevant concept for human knowledge, as it marks 
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our daily lives out, all the time. With this beyond the Field study — in which we call upon 

Philosophy and its mapping since the Greeks (Abbagnano, 1998; Jay, 2006; Scott, 1991), to explain 

such a relevant term — we could notice the complexity of the term experience and its different 

meanings throughout history and material conditions of human life. And we could also note that 

this complexity is ignored by the Design Field, since the main examples we receive from the 

Design literature are experiences mediated by digital technology. So, what about other 

experiences of our daily lifes? Furthermore, the experiences we read about in the Design Field 

usually seem to do not consider the idiosyncratic and subjective dimensions of their users, for a 

project cannot account for what comes off its limits of action. This way, we question: to what 

extent does the Design Field really design an/for an experience? And is it possible to design 

something so complex that it seems to dodge the Field praxis ability?  

 

Part 2 – On commodity In the second part, we seek to understand what defines a commodity, 

trying to comprise its mode of work and its relevance in a capitalist society. For this, we call upon 

the writings that define its elemental form in the later 19th century (Marx, 2013) and the 

development of such understanding along the 20th century (Harvey, 2013; Mandel, 1982), 

investigating its approximation with Culture, Arts and Design (Adorno and Horkheimer, 2002; 

Harvey, 2010; Jameson, 2007). That brings up questions about the conditions of production of the 

objects and projects of such fields as commodities. We also turned to writings about changes 

regarding production and circulation in capitalism, as well as new accumulation modes in what 

can be called late capitalism (Harvey, 2010; Jameson, 2007; Mandel, 1982), and the contemporary 

growth of the so-called Happiness Industry (Davies, 2016), with the commerce of intangible 

instances (Chauvin and Sezneva, 2014; Greenfield, 2017; Rifkin, 2000). These discussions are 

completely in line with the Design Field, mainly when it comes to what is called Experience 

Design. For this, we bring up the notion of “commodification” (Marx, 1978) — and Kurtgözü (2003) 

talks about commodification of emotions in the Design Field —, which puts us into a path for 

differing between commercialization, or so to say, the attribution of market value to services and 

objects that are not commodities, and commodity itself. We also discuss about the quarrel 

product versus commodity in the Design Field (Matias, 2014), highlighting the ideological weight 

behind the use of each term in the Field, specially the use of product instead of commodity — 

and here we can think about the weight of the term experience too. We seek to show how we got 

to the current status quo, especially concerning the conjunction of a global market, of an 

increasingly financial capitalism and the growing division of work in different sectors, which 

moulds the Field’s contemporary practices. Facing this comprehension, we question: can 

experience, in the Design Field, be a commodity? 

 

Part 3 – Critique of experience as a commodity in the Design Field Lastly, we present, as pointed 

by the title, a critique of experience as a commodity in the Design Field, postulating the results of 

our study. From the investigation of the idea of experience in the Design Field — which is digital-

technologically determined and unsatisfactory facing the requirements of the Field itself to 

design a more holistic experience —, we could observe that it is not possible to design the/for the 

experience. We discuss the notions that form such speech, like user — with its notion of subject 
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(Čargonja, 2011) — and use, and we postulate that the idea of user is a vertigo. By being a vertigo, 

we consider that, at best, as says Redström (2006), we may design the user, but not for the user. 

Also, the project of/for the user may present inconsistencies when considering the idiosyncrasies, 

contexts and other elements that cover its occurrence. So, if the Design Field cannot design 

the/for the experience, what is it that it commercializes? We can only conclude that it sells 

promises, promises that a certain use of a product or service and a certain experience might 

occur. And such promises always come through a designed product — a commodity —or a 

service. In addition to that, promises can also be understood as a symbolic value (Bourdieu, 2001, 

2003), something that allows distinction to those who have or consume it — and this is, most of 

the time, one of the main factors that influence the purchase and/or use of a certain product or 

service that might give its user a certain experience.  
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Abstract This essay was written during the first days of the mandatory lockdown in Argentina, in the 

context of the 2020 COVID-19 pandemic. It stands as a testimony of a moment of general uncertainty 

and astonishment. The “normal” was suddenly suspended; many human activities that we thought 

of as unstoppable were stopped. All the might of modern civilization was brought to a halt by the 

simplest of creatures. This unexpected turn of events is a chance to think about the limits and blind 

spots of instrumental intelligence, and our own role as stakeholders in an ultimately unsustainable 

system. This is a dress rehearsal for the end of the world. It is a moment to conceive the unconceivable, 

that everything that seemed inevitable can be different, and that perpetual growth is not a natural 

law. It is a moment of great uncertainty and anxiety, but also an opportunity to imagine what life 

could be like beyond the race for success and the need to own things, a life that takes care of the 

systems we are part of and depend on, while bringing us closer to the people and practices that 

actually make us happier. 

 

Keywords Project, Modernity, Systems, Art, Life. 

 

Viruses are, on average, one hundred times smaller than bacteria. The period at the end of this 

sentence could hold about one hundred million of them. With the exception of a few remarkably 

large ones, viruses cannot be seen under an optical microscope. They don’t eat, breathe, or move 

on their own. They don’t perceive or process any information whatsoever. They don’t even have a 

metabolism or a cellular structure. They consist of a few strands of DNA or RNA encased in a 

protein capsule and, in some cases, covered by a lipid layer. They are little more than a raw piece 

of genetic information. 

They could hardly be considered life were it not for two basic capacities: they evolve, and they 

reproduce — though they can’t do the latter on their own, but only by seizing on the resources 

of a host cell. That is why viruses are called “organisms on the edge of life.” 

They can only be “malignant,” then, in a metaphorical sense. They have neither intentions nor 

instincts nor conducts. Saying “the virus infected me” is like saying “the table hit me.” Language 

forces on us a certain animism, which confers agency to beings that have none. 
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A single neuron is a structure of enormous size and complexity next to a virus — the stupidest 

creature we could possibly imagine. And yet, human intelligence in its entirety is, at least for the 

time being, powerless before this largely inert particle of matter. 

 

 

Image 1. David S. Goodsell, “Coronavirus Painting” 

Source: https://pdb101.rcsb.org/sci-art/goodsell-gallery/coronavirus 

 

We too are bits of information that reproduce. But, of course, we are much more than that as well 

(much more than a virus!). We breathe, sense, eat, move… And, furthermore, we have the odd 

ability to garner information from the environment, to process it and act in consequence. We 

remember what happened, we detect patterns, we notice differences, and we anticipate what 

will happen next. That is what we call “intelligence.” But, from a certain standpoint, and falling 

into a sort of animism ourselves, it could be said that all of those actions are just part of our genes’ 

complex strategy to reproduce. 
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Intelligence is our special trick, the adaptive edge that allowed us to move beyond the steppes 

of Africa and conquer the world, turning all earthly landscapes into terrains fertile for our life and 

reproduction, that is, into human incubators. Each ecosystem is like a problem we work out with 

different combinations of technologies and organizational strategies. Intelligence has proven, 

without a doubt, to be an excellent resource. The ability to manipulate information of any sort 

gives us the sense we can take on anything. It gives us, in other words, a certain feeling of 

omnipotence. But, as the present circumstances make clear, that sensation is an illusion: 

sometimes intelligence falters before the simplest things. 

For COVID-19 (for all human viruses), we are the fertile terrain. Through our bodies (and our 

inclination to travel), it is conquering the world. Our many activities and functions are, at present, 

overshadowed by one we rarely bear in mind: we are virus incubators, whether or not those 

viruses are biological. As we come to a standstill, it appears that simple entities that reproduce 

through us are the ones playing an active role. Some of them are biological, imperiling a public 

space that, no longer ours, we have to abandon. Others are virtual, proliferating more than ever 

in that other, more aseptic public space that is the collective mind of the internet. Before them, 

reduced to foodstuff or breeding ground, we succumb to a tempting passivity. We cease to be 

apex predators and return to a humbler place on the chain of life. 

This virus has unquestionably pushed us further down the road we were on, taking us closer to 

the world a number of thinkers and works of science fiction had anticipated: a society of bodies 

separated and minds joined, a paradoxical state of hyper-connected loneliness. The current 

scenario would have been impossible before the Internet, and it is the perfect way to get rid of 

our outdated resistances to it. We are getting used to being by ourselves and physically inactive, 

as we learn at top speed to work, educate, and socialize from a distance, in the delocalized space 

of the web. This change of habits will undoubtedly outlive the emergency. 

The word “stupid” has been heard a great deal of late, at least in Argentina. It is an accusation 

leveled, in the social networks and the mass media, against those who violate restrictions, ignore 

quarantines, or otherwise insist on going on with their normal lives as if nothing were happening. 

The ones who, out of ignorance, inertia, or selfishness, fail to understand that in just a few days 

everything has changed, that normalcy is on hold, are stupid. There are also those who 

understood immediately the need for collective action to stop or, at least, to delay the spread of 

the virus. Before an external enemy, they reason, we humans must respond like a single body. In 

Argentina at least, we have seen a sudden and astonishing harmony take hold across the political 

spectrum. Issues that used to divide us have been bracketed. We have witnessed, then, the quick 

formation of a paradoxical community of isolates: the common cause of putting distance 

between bodies has suddenly unified us as humans. Except, that is, for the stupid ones, the 

normalcy junkies. 

As a consequence of the need to keep distance from one another, we have observed an 

unsettlingly beautiful spectacle: the cessation of the incessant. The virus is the finest grain of 

sand that has managed to bring the giant engine of capitalism to a halt. We are experiencing 

something that, until not long ago, was inconceivable: the interruption of that which, it seemed, 

could never stop. Suddenly, everything is suspended: trips, engagements, deadlines, careers, 
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projects. Perhaps this forced break will finally give us the time we need to think about what was 

happening, or even to dream up something different. 

Capitalism is a narrative based on contradictory faith that everything will grow uninterruptedly 

and remain the same. In normal times, optimal use of the resources available gives capitalism an 

edge over other forms of organization. The secret to its success is investing everything there is in 

the production of what is to come. Credit, for instance, entails generating a present lack (a debt) 

for the sake of a (supposed) future abundance. But in capitalism’s strength lies its fragility. A 

stumble in the continuity of development throws everything awry. A culture of risk leaves only 

the slimmest safety margins. Nation states are now called on to act because in the present 

circumstances so-called market intelligence has proven utterly useless. All markets do is panic. 

The never-confessed secret of the system is that it rests on a spurious premise: the stability of the 

world. 

There is no question that this system produces levels of inequality with no historical precedent, 

and that responsibility for its most harmful consequences lies in the hands of relatively few. That 

is easy to condemn. But in these unsettling times where the future is so uncertain, it becomes 

clear that we are all shareholders in the system. Like it or not, our lives depend on it. Our salaries, 

sales, pensions, and subsidies depend on its continued functioning. If something puts it at risk, 

we are all at risk. As things stand now, a catastrophe for capitalism is a personal catastrophe for 

each and every one of us. That’s why it is so hard to imagine the end of capitalism, or even its 

gradual transformation. 

From our macroscopic heights, we will, eventually, find the way to win the tiny battle between 

the virus and our cells. After a distressing interval, intelligence will prevail. The external enemy 

will have been defeated and, with reparations and adjustments, the machine will resume 

operations. 

Much more troubling in the long term is the problem of how intelligence will be able to combat 

its inherent stupidity. What solution can intelligence find when intelligence itself is the problem? 

In the end, intelligence is an adaptive mechanism specialized in solving problems, harnessing 

resources, and overcoming obstacles. It is specialized in external enemies. It is not geared to 

preserving the environment from which it gets its resources. It rarely dwells on the sustainability 

of its strategies. It resists recognizing that there is a problem born of how it operates. 

For decades, we have been warned by many that the perpetual-growth model is unsustainable. 

But environmental decay and climate emergency are slow-motion disasters, their contours 

blurred in both time and space. Even more than the tiny scale of the virus, the planetary scale of 

climate change provides effective camouflage. Despite the more and more overwhelming 

evidence, some still deny it — and they will likely continue to do so until it’s too late. Thanks to 

the pandemic, we can harbor the perhaps fanciful hope that our instrumental intelligence will 

be put on hold and questioned for long enough for us to learn that the capitalist machinery can 

and must be stopped before the final catastrophe. We are experiencing a dress rehearsal for the 

end of the world — or for its transformation. 
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The perpetual-growth machine works thanks to the movements of our bodies. If we stay still, the 

machine stops. If we choose to move differently, the machine changes, it does something else. 

It’s true that we are often passive incubators of ideas, projects, and wishes that originate 

elsewhere and that we reproduce as our own. The production of needs is as essential to the 

system as the production of goods. It is through the combination of those two production 

processes that capitalism “creates value.” Humanity is the humus of capitalism. But that is no 

excuse for passively settling into the place of victim: we — unlike the virus — are active agents. 

Each one of our choices, no matter how small it may seem, has an impact on the system’s 

dynamic. The machine is not a distant entity outside of us, like the mothership of an alien 

invasion. On the contrary, it operates for and in us. 

We are all refugees in a sudden world war against a non-human enemy. Life has come to a 

standstill, but we are not dead. We linger, ghost-like, our habits and routines suspended while 

we wait for someone to do something, for something to happen, for the virus to pass and allow 

us to pick things up where we left off. But this suspended animation could, if we want, be a 

gateway to something new. 

On the far side of anxiety, uncertainty, and claustrophobia there might lie the chance to turn 

confinement into a laboratory to observe everything that begins to stir within us when we keep 

still, to consider what life might mean beyond the race for success, to reexamine our relationships 

with other humans, to learn new skills, to venture constructive assemblages with digital 

technologies, and to indulge in pleasures with little economic, energetic, or environmental cost. 

This is the time to conceive the inconceivable, to understand that everything that seemed 

inevitable and necessary can come to a halt, and that perpetual growth is not a natural law. This 

is the time to test out what degrowing might be like. That means different things on different 

levels, but on an individual scale — the one that concerns us here — degrowing means, for 

instance, placing quality above quantity: doing fewer things, but doing them better. It means 

thinking less about owning and consuming, and more about creating and nurturing, engaging 

in practices that connect us to one another and enrich our lives. It means focusing, dwelling on 

the things we like to do, enjoying them and sharing them with others. It means giving up the 

exhausting struggle to have everything, to try everything, to experience everything. This might 

not make much sense to those whose possibilities are already reduced to a minimum by 

exclusion or material want. But, sometimes unknowingly, many of us waste in many different 

ways and on many different scales. We waste money, time, effort, worry, and emotional energy, 

often for the sake of imposed images of what we should be like, for the sake of things that are 

not worth it, that do not augment happiness. Against the mandates of the great productive 

machine, we can work to make everything smaller and slower, but also more mindful, beautiful, 

and honest. 

 

NNootteess This text was written between March 23 and 25, 2020, during the first days of the 

mandatory social isolation in Argentina. It was previously published in: 

https://solaas.medium.com/the-virus-and-the-cessation-of-the-incessant-168bd0fc4855 
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Abstract The health contingency we are experiencing has become a catalyst for a series of changes 

undergone by the production and consumption models in recent years, which are largely the result 

of  innovations in technology information, Computer-Assisted Manufacturing (CAM), e-commerce, 

among others. Faced with a perspective like the one posed by the immediate future, models such as 

distributed  manufacturing can become vitally important for the supply of consumer products, given 

the impossibility of moving goods globally, offering new vitality to regional markets and empowering 

small and medium-sized companies to meet local demands in more competitive conditions. The use 

of CAM technologies in turn allows these local companies to have great versatility to manufacture a 

wide range of products, or to produce highly customized or on-demand products, without 

significantly sacrificing profitability or the ability to do so in a timely manner. The use of CAM 

technologies changes the traditional paradigm in which the cost per unit produced is inversely 

proportional to the volume of units manufactured, and thus these new conditions become 

determining factors to consider from a design perspective. It is unquestionable that the practice of 

design will be considerably transformed, which is why we reflect on the implications this new scenario 

poses for design not only for its practice as a professional activity, but also from the perspective of the 

theoretical and methodological support that this praxis requires. In general terms, design will have to 

be assumed not only as a prefiguration activity at the beginning of the production chain, but to 

become a collaborative exercise with flexible cycles to adapt to emerging conditions in a timely 

manner.  

 

Keywords Megatrends, Microtrends, Industry 4.0.   

 
Objectives The objective of this document is to present from a theoretical perspective, the 

transition process that the current production model is going through, this transition is caused 

by the deep and accelerated technological change, as well as a new perspective of society, on its 

participation in the process of creation and consumption. These changes can be observed in a 

concrete way in the emergence of global phenomena that today we consider megatrends, and 
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that were driven by the emergence of the health contingency, in turn these have made it possible 

to make visible local behaviors of great importance, which are manifested in good measured as a 

micro-level response of macro-level change trends. Based on a documentary analysis, we observe 

that, both on the large and on the small scale, design plays a fundamental role in consolidating 

and taking advantage of the opportunities that this scenario of profound change poses.  And we 

make a first approximation about the exercise of design in this context, based on the analysis and 

reflection on the emerging behaviors resulting from the health contingency. 

 

Introduction  

Industrialization and Globalization Perhaps one of the most impactful processes of the 20th 

century is that Industrialization, –although started earlier– experienced an accelerated expansion 

after the Second World War. Practically, the entire economy moved towards industrialized 

production. The manufacture of goods and products according to models of scale economy 

reached the point of establishing a paradigm where the unitary cost of production was inversely 

proportional to the volume of units produced. One of the first consequences of this model was 

production concentration and high specialization, both in infrastructure and in human resources 

used in manufacturing. This also led to the unification of solution proposals managed from 

design, under the assumption that individual needs could be met with mass-produced objects. 

This production system remained practically unaltered for many decades, responding to a model 

based on Taylorism and obeying organization, profitability, and efficiency principles, which were 

mostly established at the end of the 19th century. (Kidd, 1994).  

Eventually, a great part of production moved from industrialized countries to developing nations. 

This displacement responded mainly to economic motivations, such as low labor costs, availability 

of raw materials, infrastructure development, among others, and had various collateral effects. 

One of them was raising income levels, which promoted the development of local markets and 

increased consumption levels. Peripheral economies then became attractive, not only for 

manufacturing, but also for the marketing of goods, exponentially increasing the flow of goods 

between countries.  

The conditions described above gave place to the phenomenon we now know as "Globalization", 

in which the current production model is inscribed, – characterized as indicated in the report “The 

future of manufacturing: Driving Capabilities, Enabling Investments” –, as a global production 

that relies on complex international manufacturing and distribution networks, in which different 

stages in the manufacturing process are carried out in a variety of locations. These large networks 

are possible, firstly, thanks to huge production volumes, advances in technology – especially in 

microcontrollers –, telecommunications, and low transportation costs (World Economic Forum 

[WEF], 2014). In this regard, we consider that one of the clearest manifestations of the existence 

of these production and distribution networks is the various free trade zones that emerged 

around the world at the end of the last century: USMCA before NAFTA (North America), MercoSur 

(South America), EU (Europe), AfCFTA (Continental Africa), AFTA (Southeast Asia), where most of 

the product transportation worldwide occurs.  
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Crisis and Transition For years, the current production model has been presenting serious queries 

about its viability, environmental concerns such as climate change, pollution in cities, depletion 

of non-renewable resources, destruction of habitats and biodiversity. These are perhaps the most 

controversial points on the public stage and have made it clear that this model is not sustainable 

either in the short or long term. However, in economic and social terms, a progressive inequity 

and exclusion of vulnerable social groups and emerging economies has been observed, derived 

from conditions propitiated by the model, such as job insecurity, public policies focused on 

privileging the needs of large industries, among others. As a result, this limits or makes it 

impossible for a large sector of the population to access the necessary means for their survival or 

to attain a decent life.  

This diversity of social and environmental phenomena, along with a series of conditions derived 

from the development of technology and consumption habits, have generated a cluster of 

circumstances that demand a profound change to the production model worldwide. During the 

last decade of the past century, Kidd (1994) rightly pointed out that the industry tries continuously 

to respond to much more sophisticated clients in a much more complex market, with a paradigm 

of the nineteenth century. In this context, undoubtedly a profound change needs to be envisioned 

in the way we conceive manufacture and distribution of the products we consume every day. 

 

Discussion 

Megatrends, microtrends and Industry 4.0 For Schwab (2017), revolutions occur when new 

technologies and new ways of perceiving the world coincide, unleashing a deep change in 

economic systems and social structures.  

From a historical perspective, it is quite clear, if one looks at the time elapsed between one stage 

of revolutionary change and the other, that the lapses between them have been significantly 

reduced from thousands, to hundreds, to tens of years. The study of these accelerated 

phenomena of change from a wide incidence field was approached by Nasbitt (1982) who coined 

the term "Megatrends". This term is used to refer to disruptive processes characterized, in addition 

to the speed of change and detonators within specific fields, to having effects that will reach 

practically the entirety of human activity.  

In the current context, the megatrend known as Computer-Assisted Manufacturing (CAM), is 

generating profound changes in product design, manufacturing and distribution by prompting 

the creation of completely new manufacturing sectors, and technologies such as 3D printing, has 

begun to show how they will significantly impact the industrial landscape (WEF, 2014). This 

accelerated development seems to converge with a parallel social process of transition and that 

is also emerging as a megatrend, where people are giving greater importance to individuality, 

creativity and the ability to influence from the individual to the collective; and where we find a 

new type of individual, who seeks to be much more influential in society, the "Creative Man". The 

“Creative Man” as described by Mogensen (2006) is characterized by having a much more active 

role in all aspects of his life and is also expected to be the future consumer, employee and citizen. 
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Particularly in this convergence scenario, what Schwab described in 2017 (p.21) about the Fourth 

Industrial Revolution or Industry 4.0, where virtual and physical systems cooperate in a flexible 

way around the world, allowing the creation of fully customized products and generating new 

operating models for the industry, is validated in practice from the technological perspective and 

contributes to dynamics that extend to the social behaviour. Such consumption-related aspects 

manifest the potential of our creative man, who is no longer a passive consumer and seeks to 

participate in the process of conception and creation of the products he uses. We consider that 

the convergence between these two megatrends, on the one hand, the accelerated change in 

technology and, on the other, the novel way of conceiving the participation of individuals in 

markets, places us in the process of a revolutionary change such as those described by Schwab 

(2017).  

 

Contingency and Microtrends Although production, being the result of an organized social 

activity, broadly speaking has never been a monolithic, uniform or static entity, the 

aforementioned scenario describes how industrial production was established when the global 

health contingency caused by SARS-COV 2 occurred. This emerging process called Industry 4.0 is 

reconfiguring the landscape of design, production, distribution and consumption at a global level. 

Contrary to what could be thought, it was not paralyzed by the contingency but rather driven by 

it, although with some particularities. For instance, while the trend to change seems to continue, 

the motivations that promote these changes seem to be different. Furthermore, the way in which 

society is organizing itself, to respond to both the consolidation of Industry 4.0 and the health 

contingency are changing.  

The changes generated by a megatrend are essentially uniform processes of great extension, but 

it is increasingly common to find evidence of divergent behaviors, which to a certain extent, fall 

within the dominant trend, but with particularities that distinguish them. These divergent 

behaviors that manifest themselves in small groups are described by Penn and Zalesne (2007) 

who calls them “Microtrends,” and are characterized by being emergent behaviors in highly 

focused groups with a strong community identity and who share a series of specific needs, which 

have not been served by the market, industry, politics, or in general, by hegemonic trends. 

Although they are usually small population groups (in some cases less than 1%) their strong 

identity, cohesion and determination generate powerful forces that can transform the status-quo. 

The health contingency has particularly shown that these microtrends are capable of offering 

alternative solutions in a timely and effective manner to emerging needs, as we will describe 

below.  

In this context, the existence of a permanent tension between the inertia of both megatrends 

and microtrends can be observed. Expressed in an analogy, while the former consist of the 

enormous forces that push the market and the industry homogeneously, the latter consist of less 

intense forces generated by small groups that break off the main road and contravene the 

hegemonic tendency to explore alternative paths. These constant tensions are shaping our 

society and the methods to meet those needs.   
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One of the main characteristics of Industry 4.0 is the ability to manufacture highly or completely 

customized products. This, as expected, demands the industry to be able to adapt its productive 

apparatus from static mass production to flexible individualized production. One of the responses 

of the industry to this new scenario is the development of Agile Manufacturing. Its first 

antecedents were presented by Nagel and Dove (1991), which they defined as the ability of an 

organization to prosper in a competitive environment of constant and unforeseen changes, 

creating new windows of opportunity in a turbulent market driven by individualization, and that 

also manages to do so profitably, quickly and continuously.  

Agile manufacturing was conceived in the middle of a traditional industry, it sought to be applied 

in mass production lines, allowing a certain level of customization. For example, when a car is 

assembled, set the installation of special accessories such as cloth or leather garments, a 

premium sound system, etc., or quickly switch between the production of one model to another, 

but always maintaining the mass production logic. However, these first hints of agile 

manufacturing have acquired a new dimension with the incorporation of automated 

manufacturing equipment (CAM and CNC), which can finish manufacturing a completely 

different product simply by changing the electronic file containing the digital template of the 

product. 

In particular, one of the emerging technologies that is causing the greatest impact in the 

manufacturing sector is additive manufacturing, colloquially known as 3D printing. Basically, 

additive manufacturing surpasses agile manufacturing, since it allows to produce individualized 

products in a profitable and efficient way. Currently, at the mass production level, additive 

manufacturing has applications mainly in the aerospace and automotive industries, but it has 

also fostered the exponential growth of personal manufacturing, a microtrend derived from 

computer-assisted manufacturing. In the words of Baudish and Mueller (2017), personal 

manufacturing allows consumers to use digital technology not only to process data, but also for 

physical aspects. This ability carries the promise of democratizing access to a series of activities 

focused on physical objects.  

In personal manufacturing, several exploration paths have been opened. On the one hand, design 

and other related disciplines professionals have used it as part of their development process, 

allowing to validate the solution proposals with great precision in a short period of time, in 

addition to offering an alternative to manufacture a finished product, eliminating intermediaries 

between designers and consumers, and opening the possibility of new models of exchange or 

business focused on design and not on manufacturing. Another path that personal 

manufacturing has taken is oriented towards the new consumers described in the "Creative Man", 

a group of enthusiasts who seek to take in their hands the design and manufacture of the 

products they require, becoming producers and consumers at the same time or “Prosumers” as 

Toffler (1980) calls them. These enthusiasts have different motivations, such as experimenting, 

addressing problems that are not attractive to the market or guaranteeing a more democratic 

access to technology. All of them have this technology in common which has enabled them to 

explore new ways of meeting their needs.  
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One of the most interesting and disruptive effects of microtrends occurs when several of them 

converge, allowing collaboration between professionals from different disciplines, enthusiasts 

and even final users of the products or services that are to be manufactured. The health 

emergency catapulted the growth of this collaboration. While a variety of essential products to 

respond to the contingency were designed and specified at public and private institutions, the 

extensive local networks dedicated to digital manufacturing (whether professionals or 

enthusiasts) were rushing to manufacture the required supplies, from adapters for masks, face 

shields and personal protective equipment, to complex artificial respirators (WEF, 2020). In many 

cases, final users’ participation enriched the original proposals, adapting the initial specifications 

to fit locally available materials or infrastructure. Likewise, modifications were made to adjust the 

design of the anthropometric conditions of the target population. At the same time, large 

industry supported by agile manufacturing reconfigured fully-stopped or underutilized factories 

to convert automobile production lines into respirator manufacturing. Alcoholic beverage 

factories were adapted to produce disinfectant gel and textile workshops were modified to supply 

face masks or personal protective equipment for health professionals (WEF, 2020). It is evident 

that this reconversion process was much easier in those industries that had already implemented 

automation and digitalization processes in their production lines.  

One of the main challenges faced by the industry came from the closure of borders and the 

reduction of the transit of goods that led to the almost total blockage of some supply chains and 

limited the availability of certain consumer products. Not only was this condition particularly 

critical when it came to essential products necessary for the health contingency, but also equally 

problematic to supply basic consumer products such as toilet paper and in some regions even 

food. To respond to this challenge, one of the resources available was distributed manufacturing, 

which tries to replace large centralized production units with networks of small and medium size 

local suppliers that manufacture as close to the consumer as possible. To achieve this task, 

distributed manufacturing relies on information technologies to replace, as far as possible, supply 

chains with digital information. This strategy originally arose to reduce the costs derived from the 

logistics required for the distribution of products, but in a world with closed borders it became 

the only possible alternative. As Meyerson (2015) points out, while the products travel by airplanes, 

ships or trucks, the digital specification files do it over the network, which does not face any 

restriction or confinement. 

In the particular case of the health contingency, distributed manufacturing relied primarily on 

personal manufacturing enthusiasts, who were mainly in charge of developing personal 

protection products, and when possible, medical supplies, food, or personal use articles. Perhaps 

the most extreme case was the production of masks, handcrafted by following simple guidelines 

that came through electronic means of communication (television or radio) or social networks, 

using supplies and tools available at home. Distribution chains deserve a special mention because 

they took the products manufactured in an organized fashion to the places where they were 

required the most; many of them were networks of volunteers who, using social networks, 

coordinated the necessary logistics to satisfy the requirements of the medical community.  
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At a local level, a precedent of these self-managed supply distribution networks was observed in 

Mexico after the earthquakes of September 2017. Groups of volunteers coordinated through social 

networks the collection, storage and distribution of medical supplies, tools, food and even 

personnel required to attend to the emergency derived from the collapse of structures, the 

interruption of public services or transportation. These groups also served communities that were 

isolated, even within the city. This kind of emerging behaviors from groups who offer solutions in 

a timely and effective manner have occurred at different times when official authorities and 

organizations see their response capacity exceeded during an emergency. 

 

Conclusions The crisis resulting from the health contingency has accelerated changes in the way 

we live, work and consume, and at a faster rate than society is prepared for (WEF, 2020). On the 

one hand, it has become more evident that the satisfaction of basic needs such as food, health or 

education are compromised until inaccessible for a good part of the population. On the other 

hand, the current production model is unsustainable, and it has caused a generalized 

deterioration of the ecosystem, not to mention the current health crisis. The truth is that as a 

society we do not have a backup plan or an alternative strategy that allows us to satisfy these 

needs. 

The evidence we have analyzed in the last pages allows us to consider that the process of change 

towards Industry 4.0 will hardly be stopped. Megatrends such as additive manufacturing, 

distributed manufacturing or customization will gain diffusion and importance in the industry. 

However, we have also found significant changes in the way Industry 4.0 is being assimilated and 

processed by society. As emerging behaviors, which can be classified as microtrends, (personal 

manufacturing or self-managed distribution networks) appear, they are setting the pace to a 

more horizontal society and industry, where self-management and inclusion of new agents can 

lead us to a more collaborative economy. The theory of these positive effects was foreseen by 

authors such as Birtchnell (2014). The expert pointed out that digital manufacturing has the 

potential to contribute to inclusion, strengthen local markets and reduce the risk of economic 

crises. We can confidently say the practices emerged during the contingency validate the theory 

and have paved the way for the exploration of alternative development models.  

Experiences from the contingency show that emerging behaviors can offer pertinent responses 

to complex problems in emergency situations; the adaptability of small well-organized groups 

seems to offer significant advantages in scenarios of rapid and unforeseen changes. These small 

groups, which can be classified as microtrends, offer a promising field of study for design, as well 

as the exploring of alternative models of organization, production and distribution not based on 

the traditional principles of profitability, massification and efficiency inherent to economies of 

scale. However, these emerging behaviors require a solid foundation. A first WEF report (2020) on 

the impact of COVID-19 on the future of manufacturing and production has shown that some of 

the best responses to the emergency are from regions such as Lombardy. The region has well-

established facilities for research and development, and the locals are characterized by a high 

level of innovation based on a multidisciplinary mix of creativity and skills. At the same time, 

evidence has been found in groups with great enthusiasm, but little training and technical 
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knowledge. For example, in Mexico and Latin America groups that produced personal protective 

equipment with Fused Deposition Modelling printers using materials such as PLA arose. 

Nonetheless, the porosity of the material and the nature of deposition process renders it 

unsuitable for this type of products, and pose health risks to the users. One of the first tasks 

(during and after this emergency) of professional designers should then be to work jointly with 

these groups to incorporate both methodological and technical knowledge to guarantee the 

technical and cultural relevance of the proposals. 
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Abstract In recent years, Chilean design consultancies have been impacted by globalization processes, 

and in recent months, by the effects of the pandemic. For design agencies, the challenge is to achieve 

optimal internal communication regarding the times, resources, results and means used for the 

development of projects. The results and their potential for improvement depend on the way each 

organization works. This paper presents the results of a study developed in the field of internal 

communication processes between members of design agencies during the development of 

professional projects in remote mode. The study sought to i) define the dimensions that are present 

in the internal communication of the design offices and ii) identify the critical factors that affect 

internal communication during the development of the project when these organizations develop 

part of the process in a remote manner. Through a documentation and needfinding research carried 

out on a group of design consultants with between 10 and 30 collaborators, the dimensions and 

critical factors of the dynamics present in remote communication within the collaborating teams of 

design agencies were determined. Based on the seven dimensions and seven critical factors that 

affect internal communication that were identified, we expect to contribute to the definition of an 

internal equalization model of the communicational dimension for organizations that operate 

remotely. 

 

Keywords Internal communication, Design process, Collaborative work, Remote work. 

 
Introduction This paper presents the results of a study carried out by Grohnert and guided by 

Mollenhauer, in the context of the final graduation activity of the Master's Program in Advanced 

Design (MADA) of the School of Design of the Pontifical Catholic University. 

The research questions are located in the field of internal communication processes that occur 

between members of design agencies during the development of professional projects in remote 

mode. The authors postulate that the modeling and systematization of the remote 
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communication process that occurs within the teams allows for the equalization of the dynamics 

of the system, impacting on the improvement of the expected results of their projects. Therefore, 

the authors sought to understand what characterizes these internal communication processes in 

remote mode and what are the critical factors that determine them for the subsequent creation 

of models that optimize these processes between collaborators.  

From the perspective of Ghislene & Franzato (2017), this article hopes to contribute to the creation 

of knowledge from the practice of design at the epistemological level, since it reflects, 

systematizes and models the internal communication process by delivering “the perspective and 

the beacons for the methodological work” (2017, p. 135). 

 

Objectives The study aimed to: i) characterize the ways in which collaborative design groups 

communicate during the development of projects in remote work mode and ii) identify the 

critical factors that affect internal communication during project development when these 

organizations develop part of the process in a remote manner, in order to optimize the design 

process and its results.  

 

TThheeoorreettiiccaall  FFrraammeewwoorrkk Internal communication or organizational communication is the 

continuous process that includes interaction patterns between the members of an organization 

that emerge from and shape the nature of the actions in said organization (Brown and Starkey, 

1994). This type of communication not only involves the collaborators being able to transmit the 

messages correctly, it also means making sure that the messages are heeded and that they 

resonate with the listeners and consequently lead them to action (Nevogt, 2016). 

The collaborative design process is an iterative problem-solving process characterized by 

intuition, analysis, information integration, and negotiation of poorly defined situations 

(Marmolin, et al., 1991). It is a process that is divided into two aspects: i) the process linked to the 

content of the project (design tasks) and ii) the process linked to the project management 

(administration tasks) (Stempfle, J., & Badke-Schaub , P., 2002). 

Design tasks are all activities that aim at the conceptualization and specification of systems in 

relation to the needs and requirements of the user, under existing economic and technical 

limitations (Marmolin, et al., 1991). Administration tasks are all those activities within the design 

process that aim to coordinate and supervise the collaboration of the working group (Stempfle, 

J., & Badke-Schaub, P., 2002).  

The work of Shipman and McCall, (1997) defines design communication as one of the components 

of the design rationale. These authors argue that there are three perspectives on how the concept 

of design rationale is understood: 

• The argumentative perspective refers to the reasoning used by designers to frame and 

solve problems. 

• The documents perspective refers to the documentation of information about design 

decisions. 
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• The communicational perspective refers to the capture and recovery of the natural 

communication that occurs between the members of a team when developing a project. 

The study carried out by Gabriel and Maher, (2002) linked to the use of computational 

technological means to assist the architectural design process, classifies the verbal 

communication of the design process into four categories: 

• Communicational control analyzes the alternations between speakers during group 

discussion; observing the interlocutor’s changes, affirmations, interruptions and 

acknowledgments that occur during the collaborative process. 

• Technological communication examines the means of communication used and seeks to 

understand how the discussions held between the participants vary according to the use 

of technological tools and collaborative environments. 

• Social communication - observing the amount of time spent in discussions of a social 

nature. 

• Design communication distinguishes between design ideas, design scope, and design 

tasks. 

From a quantitative perspective, regarding the total time used in a project - 40% corresponds to 

communication, 50% to design and 10% to other tasks (Chiu, 2002). Within communication in the 

design process, 46% is used in content analysis, 17% in process analysis, 13% in content evaluation, 

7% in clarifying objectives and 5% in the process evaluation (Stempfle et al., 2002). However, when 

the design process is carried out remotely, the concept of collaboration changes: group tasks tend 

to be separated into individual subtasks, which seek to reduce the need to share information and 

avoid the associated communication problems (Marmolin, et al. al., 1991). 

Therefore, to facilitate group work, communication codes must be established. On the one hand, 

it must be clear why each member of the team receives information and whether it is for 

reporting or approval. On the other hand, it must be clear what the status of the information is: if 

it is a draft, if it is checked, approved, published, if it is to build or to be archived. Similarly, there 

must be codes for the control of the documents developed by the team. You must know where 

the document is hosted, who created it, what it is for and how to retrieve it (Designing Buildings 

Wiki, 2016). 

 

RReesseeaarrcchh  MMeetthhooddoollooggyy The study was carried out during the first semester of 2018, on a group of 

design consultants with work teams ranging between 10 and 30 members. 

Agencies belonging to Chile Diseño, the trade association of Chilean design companies, were 

chosen as the research case.  

Open and semi-structured interviews were carried out with workers with different positions, in 

order to understand the communication modes of all the areas involved in the design 

developments of each agency. 
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RReessuullttss The results yielded seven dimensions that determine internal communication and seven 

critical factors that condition such communication, which must be considered when creating 

solutions that optimize the process among employees. The optimization of these results are 

related to indicators of efficiency (the results are achieved in the allotted times), of capability (the 

results are achieved with the internal resources of the agency referring to human capital, 

technologies, methodologies applied by the office), and effectiveness (results are achieved, 

leaving the customer satisfied). 

 

The seven dimensions of internal communication during the design process Seven dimensions 

were identified within the internal communication team during the design process. The way in 

which each group communicates internally is determined by the characterization of each of these 

areas. 

 

i) Scope of the Codes The scope of the codes encompasses all the frames of reference used by a 

group to communicate during the design process. It is made up of the terminology system 

integrated into the group communication mode, the design process used by the group, the 

information transfer codes, the definition of roles and the internal norms defined by the group. 

 

ii) Cognitive Area The cognitive area is linked to the different perceptions that each member has 

in relation to the problem that the project must solve and the way in which this problem must be 

solved. All members must have a shared understanding of the problem that the project is trying 

to solve and know what the solutions are for that problem. 

 

iii) Media Area Internal communication is conditioned by the means of communication used by 

the group. An efficient means of communication must have the following capabilities: 

• Support different levels of information (oral, written, gestural, drawn). 

• Record the conversations and information generated through the group design process. 

• Visualize and describe the ideas generated by each member. 

• View the changes made during the development of the project. 

• Facilitate the request for information. 

• Adapt to different communication frequencies. 

 

iv) Physical Scope The distribution of the space and the location of the collaborators within it, 

determines the amount and the manner of carrying out face-to-face interactions.  

Teams that work in the same space communicate spontaneously and are able to automatically 

inform themselves of the status of the work of the rest. Being always up to date allows for fewer 

formal deliveries of information among members, facilitating the group process. 

 

v) Organizational Scope Vertical organizational structures tend to have a greater number of 

protocols for the transfer of information between collaborators. Organizations with horizontal 
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organizational structures enable messages to pass through fewer people, allowing information 

to reach its destination with greater speed and less misrepresentation.  

 

vi) Emotional Scope The emotions that arise in the members of a team as a response to 

collaborative work condition what they say and how they communicate it.  

People who trust their coworkers are more willing to share information and speak their minds. 

When people feel that their work is important and that their opinion is valued within the group, 

they are also more willing to share information and collaborate with the rest of its members. On 

the contrary, the ego can lead to the collaborators not accepting critical judgment and defending 

their personal idea before that of the project. 

 

vii) Social Scope Each group is generating in an implicit way a cultural domain that conditions 

the behavior of its members. Part of this shared knowledge is (part is singular) the social rules 

that can determine how the members of a group behave and communicate. 

 

Table 1. Areas of internal communication during the design process 

 

 

The seven critical factors that condition internal communication during the design process 

Internal communication not only varies according to the different work groups, but there are also 

variations in the modes of communication of the same group, depending on the type of project 

being carried out. 
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In the context of this research there were seven factors identified that determine critical 

communication during the design process: 

i. The type of project: The design specialty associated with the project, as well as the scale 

and complexity of the same. 

ii. The type of client: The complexity of the client, the size of his organization and the 

knowledge he has on the subject in question. 

iii. The team members: The personality and experience of each collaborator and their 

involvement in the project.   

iv. The context of the project: Each group is immersed in a culture with its own 

communication codes.  

To the first four, three critical additional factors related to project times are added:  

v. The time available to develop the project defined between the parties,  

vi. the phase in which the project development has reached and 

vii. the activities that are being carried out. 

 
Figure 1. Critical factors for the development of design projects 

 

Discussion The way in which a group communicates during the development of a design project 

is defined on the one hand, according to the characterization of the areas of its internal 

communication, and on the other, according to the critical factors of the project they are carrying 

out. 
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Figure 2. Characterization of the communicational dynamics of collaborative groups during design projects 

 

As a result of the research, it was possible to identify two types of agencies, classifying the existing 

communication flows in remote agencies during the development of design projects. The two 

types identified are: 

• Agencies that carry out projects with remote development teams. 

• Agencies that carry out projects with remote sales teams. 

Agencies with remote development teams carry out their projects collaborating with people who 

do not work within their physical space (office). The design process is managed by one of the 

agency's collaborators, who entrusts the tasks to designers who work from their homes or 

elsewhere.  

Agencies with remote sales teams are those that develop projects for clients located in regions 

far from the development team. This type of agency maintains the relationship with the client 



39

Chapter 1. Contemporary experience

 
 

through a commercial executive, who carries out the sale of the project and maintains the face-

to-face relationship with the client.  

In both cases, when the vital information of the project ceases to be transmitted face to face there 

is a risk of misinterpretation of the input, which causes the members of the development team 

to have different expectations regarding the project, and may present the following problems:  

• The transmission of information by remote means cannot contain non-verbal language, 

nor informal conversation: aspects that can critically feed the input of the project. 

• The receiver of the input (interpreter) does not fully know the codes used by the developer 

team (issuer), nor does he understand the rationale behind the project. This may cause 

the project to be explained incorrectly or customer feedback to be interpreted incorrectly. 

• Projects are developed for contexts different from that of the development team 

(different country) whose cultural codes that may condition the project are not known. 

The identification of the seven dimensions, as well as the seven critical factors, allow the 

development of solutions that address the causes of the interpretation problems related to 

deficiencies in different areas of internal communication, thus optimizing the process and the 

results of design projects. 

 

CCoonncclluussiioonn  //  RReeccoommmmeennddaattiioonnss As an application of the research results, three potential projects 

are proposed that seek - from the improvement of the areas linked to each cause - to improve 

the internal communication of the group, obtaining better results in the projects. 

It was decided to design a solution that allows for the clarification of the codes and for knowing 

the rationale for the project in order to improve the interpretation of feedback between 

collaborators (research problem ii), through a digital platform for communication during 

collaborative design processes (Grohnert, 2019). This system allows:  

• Better alignment of expectations among collaborators through the systematization of 

information for and about the project. 

• The maintenance of communication between collaborative teams and the management 

of the development of the projects carried out. 

• The articulation of a social network of knowledge where the entire community linked to 

the field of design can learn and improve from shared project experiences. 

The solution is not intended to definitively solve communication problems that occur in 

collaborative design instances. Group communication is conditioned by a number of variables 

that are difficult to tackle from a single project. It not only depends on the communicational areas 

of the group and the critical factors of each project. It also depends on the personality of each 

member, that is, on internal motivations that cannot be controlled. 
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Chapter 2
Educational experience

This chapter aims at presenting educational programs in the design field in which interactive 

approaches are a primary concern. Although adopting different strategies, the papers provide 

directions to devise design curricula tuned with contemporary demands and deliver meaningful 

experiences for the students. 

• Professors Martin Groisman and Alejandro Papa from FADU – Facultad de Arquitectura, 

Diseño y Urbanismo, UBA – Universidad de Buenos Aires, present in the paper TEACHING OF 

INTERACTIVE DESIGN: REFLECTIONS ON DESIGN PRACTICE the educational framework of 

the MAEDI, UBA’s master in Interactive Design. The graduate program’s conceptual approach 

encompasses art, science, and technology areas and allows students to develop research in four 

interlinked areas, namely Bio-Design, The Design of Intelligent Systems, Service Designs, and 

Design Fiction. After a brief historical review of design education, the authors pay attention to 

the issues related to interactive design, particularly the role of contemporary digital systems. 

According to the authors, new design and interaction approaches, such as parametric design 

and artificial intelligence, are examples of challenges to established design disciplines. The 

comprehensive educational framework at MAEDI provides directions to tackle such challenges. 

• In the paper COMPLEX THINKING AND THE INTERDISCIPLINARY METHOD: A CASE ON THE 

INTEGRATION OF COMMUNICATION, DESIGN AND SYSTEMS FOR INTERACTION, professors 

Caridad García Hernández and Noé Abraham González-Nieto from UAM – Universidad Autónoma 

Metropolitana, Unidad Cuajimalpa, México present a critical perspective on the curriculum of 

the graduate program to which they belong. The MADIC – Master in Design, Information, and 

Communication offers an innovative and interdisciplinary curriculum integrating communication 

strategies, information design, and interaction systems. In order to do so, the graduate program 

considers communication as the convergence node with design and technology. The authors 

applied six communication lenses to analyze the curriculum structure and contents aiming at 

proposing directions regarding interdisciplinary methods to tackle complex systems.

• The paper REPURPOSING LEATHER FROM A SUSTAINABLE DESIGN PERSPECTIVE, presented 

by Camilo Ayala-Garcia, Colombian visiting professor [Universidad de los Andes] in the UP 

– Universidad de Palermo, Argentina, and professor Christiaan Job Nieman Janssen from 

Universidad de los Andes, Colombia, introduces an education methodology that challenges 

design students to focus on materials to develop circular design solutions. A particular aspect of 

the project was to work with Colombian leather artisans exchanging and combining design and 

crafts knowledge. The authors describe four joint research projects that proposed innovative 

designs to reduce leather waste. Also, they pay attention to the educational approach of such an 

initiative experienced by design students and artisans. By contaminating each other, they were 

able to expand their knowledge and opportunities.
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Abstract The aim of this paper is to reflect upon the teaching of Interactive Design, detailing the 

educational processes, methodologies, and different exploration and production strategies of design 

practice. Interactive Design’s field of intervention is the result of people’s interaction with digital 

information processing systems. This field is not just limited to what happens on a screen or to the 

design of apps and online platforms, but rather involves all the senses, as well as the body as a whole 

and its relationship to space, objects, and other bodies. Looking upon design in relation to other 

interactive systems involves considering multiple complex factors, and exploring the limits and 

bridges between art, science, and technology. In this context, we introduce three projects developed 

in the MAEDI Design Laboratory (2018/19) that represent the different exploration and production 

strategies of today’s design practice.  

 

Keywords Interactive design, Design teaching, Design method, Digital culture. 

 
Introduction By creating MAEDI, acronym in Spanish for Maestría en Diseño Interactivo (Master 

in Interactive Design), we seek to meet a series of challenges related to the human-computer 

relationship which arise in the context of the techno-media-global society. To this end, MAEDI 

aims to build a space for teaching, research, and professional training that combines the different 

areas within the design field with electronic media and digital data processing systems. 

In the past years, digital culture has expanded, bringing relevant changes in how organization, 

production, and interrelation take place in society. Large-scale data processing (macro data), the 

multiplication of information networks (social networks), and the study of new materials 

(bio/nanotechnology) pose new social scenarios for project intervention. 

The proposed strategy aims to connect design thinking (Architecture, Landscape, Industrial, 

Graphic, Audiovisual, Clothing, and Textile Design) with the exact, social, and biological sciences, 

electronic and systems engineering, as well as with philosophy and psychoanalysis, in order to 

respond to the new challenges imposed by artificial intelligence, biotechnology, and 

telecommunications. 
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We conceive Interactive Design as any project practice resulting from the relationship between 

people and digital information processing systems. Interactive Design does not only involve a 

screen nor the design of apps and platforms, but also refers to how the senses and the body as a 

whole relate to space, objects, and other bodies. It constitutes the interaction between the body 

and the machine; a system that allows for constant feedback from objects, spaces, and people. 

We perceive reality through a suite of devices that enhance our senses and widen our perception. 

It is in the interaction between the man and the machine that we find the field of action to think 

and reflect upon the processes and systems that are intrinsically related to us. 

In this context, we introduce three projects that explore different aspects of today's design 

practice and that were developed during the first cohort of the master's program, between 2018 

and 2019. In this way, we set out the teaching processes and methodologies developed from the 

joint effort of the master’s program theoretical areas and Media Laboratory.  

Based on the exhibition of 3 projects developed as part of the master's program, the way in which 

we conceive the intervention of Interactive Design becomes evident. The Voronoi 3D project is 

based on the study of the possibilities brought by Parametric Design and digital fabrication. The 

aim of this project was to generate a link between geometry, design, 3D modeling, programming, 

and digital manufacturing. Proyectos de Biodiseño (Biodesign Projects) experiments with the 

cultivation of fungi, algae, and bacteria for the development of bio-sustainable projects. The 

objective was to propose ecological materials, creating structures or concepts related to 

architecture, design, or visual arts and then featuring them in a macro-scale project. Finally, 

Proyecto Kodek (Kodek Project) constitutes an installation based on the concept of autopoiesis, 

and it is formed by a modular, manipulable structure that works on an electronic system featuring 

sensors and data processing generated from the interaction with the public. 

For more information about the projects, refer to the paper Parametric Design and Biodesign 

Projects at the Design Laboratory (MAEDI/LAB), and Kodek Project: An interactive installation by 

MAEDI/LAB, part of this publication. 

 

The evolution of design practice The definition of design has evolved throughout history based 

on the technological, economic, social, and political changes of each time and place at a global 

scale. Since the beginning of mankind, people have invented devices that solve their habitat, 

transportation, and food needs. These inventions have introduced them early-on into practical 

activities. In the 20th century, these practical activities gained their own statute, a specific field of 

training, and that’s where the concept of design comes from. 

The history of design teaching held the Bauhaus School as a fundamental reference to define the 

specific field of action of the design disciplines. Masters such as Kandinsky, Gropius, Mies Van Der 

Rohe, and László Moholy Nagy defined the characteristics of a rigorous and creative training 

space with a strong presence of artistic values. The Bauhaus School’s famous circular 

representation of the curriculum (Gropius, 1922) includes the study of nature, the study of color, 

and the analysis of materials and tools, as well as the study of construction and representation 

systems. This diagram clearly explains the transdisciplinary nature of design and the importance 
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of experimenting with materials, where architecture communicates with graphic design, fashion 

design with theatrical performance, and object design with visual composition. 

Another fundamental reference in design education is the Ulm School. Between 1949 and 1950, 

Aicher, Richter, and Scholl developed detailed plans for a full-time college. A typewritten synopsis 

lists seven major themes: politics, journalism, broadcasting, photography, advertising, industrial 

design, and city planning.  

The time of exclusive professional specialization is over. Politics, science, art, and economics must be 

viewed in their integral relationship. Education for knowledge must be replaced by education 

towards unprejudiced universal thinking. (Scholl, 1950). 

The activity of the School began in 1953 under the direction of Max Bill. At the beginning, the 

school was divided into five departments: Product Design, Visual Communication, Construction, 

Computer Science, and Cinematography. In 1956, Tomás Maldonado (an Argentine painter, 

industrial designer and theorist of design) began working as Rector/President. He completely 

modified Bill's original structure to shift education toward scientific processes and technologies 

toward mass production, suggesting a progressive distancing from the dominant artistic 

discourse to introduce a strong link with the productive world. This new circular scheme (Schol, 

1950) of the program aims to include, in addition to the projectual disciplines, contents related to 

politics, economy, sociology, psychology, and philosophy. 

The pursuit of the Ulm School culminated toward the end of the 60s, but design teaching spread 

across the world, generating training spaces across all continents. Every decade, social and 

techno-scientific changes were incorporated to this activity, modifying the design practice. 

In the current digitalization of society comes the concept of Parametric Design, which radically 

modifies the methodology of the design process, transforming the production of spaces and 

objects, as well as the communication systems. Parametric design is based on the generation of 

geometries as per the definition of initial parameters, as well as the programming of the formal 

relations between them. In this way, a whole range of potential design solutions is automatically 

generated by the system. This makes it possible to establish models that allow for the simulation 

of natural phenomena, social behavior, or different mechanical and physical processes. 

The emblem of this stage of society is the incorporation of Artificial Intelligence to the different 

instances of the design process, radically changing the methodologies in which objects, systems 

and spaces are conceived and produced.  

Thus, the field of intervention of Interactive Design refers to priority issues related to production 

and social development, such as: visual communication, information design and data 

visualization, interactive media communication, architecture and city planning, as well as the 

design of machinery and smart objects.  

In this sense, we consider the work of Neri Oxman (MIT Media Lab) fundamental, since she 

proposes a new paradigm in design education that incorporates computer design, digital 

manufacturing, materials science, and synthetic biology. As in the previously analyzed cases, she 
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relies on a circular scheme, The Krebs Cycle of Creativity (Oxman, 2016) to highlight four 

disciplines: art, science, design, and engineering—which interact and intervene modifying the 

field of culture and the field of nature. 

Based on this brief historical review and from the interpretation of the current project field 

scenario, we have established a potential typology to organize the master's thesis projects 

according to a scheme that establishes four interlinked areas with diffuse borders that constitute 

a constantly reconfiguring pattern:  

1) Bio-Design: inspired by biological processes and the exploration of new materials and 

digital fabrication processes. 

2) The Design of Intelligent Systems: oriented toward automatism, robotics, computing, and 

electronics; including robots, drones, sensitive textiles, smart cities, and artificial life. 

3) Service Designs: oriented toward management across different forms of social 

organization; including social networks, data visualization, process simulation. 

4) Design Fiction: based on a theoretical vision oriented toward the development of future 

scenarios, hypothetical realities, and unlikely situations. 

This typology intends to leave the scheme in which the design field is usually organized, whereby 

design knowledge is classified based on a rigid model that attributes the exclusivity of space to 

architecture, visual systems to graphic design, objects to industrial design, and textiles and 

wearable’s to fashion design. This scheme, which can be found in the academic structure of many 

universities, must be revised in order to give way to the multiple crossovers and exchanges that 

take place in designers’ field of interaction. 

In conclusion, depending on the dynamics imposed on society by the increasingly frequent 

changes in the field of culture, science, and technology, it is necessary to periodically review the 

reference frameworks, methodologies, and design production processes. The current situation, 

characterized by a serious environmental, health, economic, and social crisis at a global level 

primarily calls for reinforcing the values of eco-sustainable design, promoting the reuse, recycling, 

and reduction of carbon emissions. 

As the context changes, new actors emerge and new patterns burst into the social fabric, 

challenging the prevailing knowledge and giving way to new paradigms that relate to the 

understanding of the design practice universe. 
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Abstract Nowadays, complex problems that cannot be solved without deep analysis and results that 

consider multiple viewpoints are becoming increasingly common all around the world. Traditionally, 

many disciplines would act as isolated units that would propose partial solutions to a larger problem. This 

would usually result in solutions that were unable to grasp the full scope of the problem. These situations 

are characterized by “the convergence of many processes whose interrelations build the structure of a 

system that acts as an organized whole” (García, 1994, p. 1). In this context, the interdisciplinary 

methodology is the way to approach these situations with complete and thorough viewpoints. Based on 

the above context, this paper seeks to realize a critical curricular analysis of the Master in Design, 

Information and Communication curriculum from the Universidad Autónoma Metropolitana in Mexico. 

The reason for this analysis is due to the innovative and interdisciplinary formation of graduates based 

on the integration of three disciplines: communication strategies, information design and interaction 

systems. 

 

Keywords Complexity, Interdisciplinary, Curricular analysis, Graduate program. 

 
Introduction The Universidad Autónoma Metropolitana, Unidad Cuajimalpa (Mexico) created an 

academic division that proposed the study and investigation in three areas of knowledge: 

communication sciences, design theories and process, and information technology. This was to 

consider the global trend of social reorganization, work reconfiguration and the influence of 

information and communications technology (ICT) from research and interdisciplinary action to 

propose the Master in Design, Information and Communication (MADIC), a graduate program 

unique to Mexico. MADIC was formed to create design and computational proposals to solve social 
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problems based on the communicative perspective with the help of investigation and 

interdisciplinary analysis. 

This master considered the importance of interdiscipline in the contents, processes and strategies 

in teaching-learning through the lens of the social environment (MADIC, 2020). As such, this paper 

will make a curricular analysis of the qualitative type (García Hernández & Espinosa Meneses, 2014; 

García Milián et al, 2015; Scarino, 2019) as it considers the curriculum as a pedagogical practice that 

needs analysis to remain relevant for future generations. 

We consider communication to be a node for convergence with design and technology as they are 

communicative devices. Their planning and implementation would have to be a communication 

strategy. 

 

OObbjjeeccttiivveess Considering the constant changes and the need to address them as complex systems 

the general objective of this work is: 

1. Analyze the curriculum of the MADIC graduate program to observe how the interdiscipline 

amongst the three areas of knowledge is addressed. 

Additionally, the following objective will be achieved by the critical curricular analysis: 

2. Identify the strengths and areas of opportunity of the curricular relevance of the MADIC 

graduate program in light of current social needs and changes. 

For this purpose, the conceptualization of interdiscipline will be the start that will expose 

communication as the core between the three areas of knowledge. Subsequently, the curricular 

composition will be analyzed to propose improvements to the curriculum. 

 

TThheeoorreettiiccaall  ffrraammeewwoorrkk Disciplines are specific organizations of knowledge that historically have 

delimited borders, distinctive languages, theories and research techniques. They are part of a system 

that is continuously fed back. It should be noted that the educational organization contributed 

significantly to the strengthening of the disciplines in the universities of the 19th century, whose 

purpose was to promote specialized research (Morin, 2019). 

In this context, academic language is fundamental since it can be used to identify coincidences, 

dissidences and possibilities to combine reflective efforts. Through theoretical-methodological 

discussion one can construct new categories of analysis and concepts in a new field of study. It also 

allows students to use specific vocabulary, expand the observation of reality and solve problems 

according to the principles of their specialty.   

Even when the disciplines have been strengthened through the forms of educational organization 

and institutionalization, it is necessary to innovate in pedagogical practice to promote 

epistemological and methodical evolution so that they are able to solve complex and structural 

problems. In this process, analyzing the relevance of study plans and programs is necessary to 
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promote curricular reforms that allow for educational transformation in ways that give meaning to 

the way one learns and teaches at the university (Díaz-Barriga Arceo, 2012). Furthermore, these 

changes in the curricular models will not only affect the school environment, but also have an impact 

on how the educational institution will be linked to the solution of social problems. 

In the case of MADIC, the disciplines that underpin it are information design, communication 

strategies and interaction systems. The phrasing in the three areas of knowledge draws from the 

specific subfields of Design, Communication and Computing. It underlines an orientation in specific 

aspects, and as such the key to interdiscipline in this graduate program is to find a framework that 

allows articulating what each of the fields contributes to an epistemic, methodological and 

pragmatic reflection. 

According to Martín-Barbero (2001) and previous curricular analysis works by García and Espinosa 

(2014, 2016, 2020), communication is formed by 6 areas of knowledge: power structures, logics of 

production, cultural dynamics, discursive grammar, research and information and communication 

technology. From this perspective, the curricular analysis of the master’s degree was carried out as 

it allows for the interrelationship of communication, information design and interaction systems to 

be analyzed. These areas are defined as:  

1. Power structures refers to the knowledge about the power dynamics behind the economy, 

politics and social organizations. It is an area of knowledge that focuses on theoretical 

reflection about objective relationships between agents that occupy a certain position 

determined in the social space. 

2. Logics of production imply the rationality behind the elaboration of digital products, objects 

or tools created for communication, information design and computer systems. 

3. Cultural dynamics refers to the link between power structures with symbols, networks and 

connections. It refers to actions, objects, and expressions in relationship to audiovisual 

languages, media and software as tools to conceive, interpret, reproduce and transform 

symbolic forms.  

4. Discursive grammar implies that the students master the use of languages to communicate 

ideas from discursive construction (information) and its narrative organization. This can be 

textual, audiovisual, analog or digital.  

5. Research is the practice of dialogue between the three lines of knowledge of MADIC. From 

it, the students put their knowledge into action and interact with other disciplinary 

perspectives.  

6. Information and communication technology is the field where communication, information 

design and systems for interaction work together, not from an instrumental perspective, but 

from a social perspective. This is the synthesis of the other areas of communication expressed 

through technology. 
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MMeetthhooddoollooggyy The research process carried out was a critical analysis of the qualitative type (García 

Hernández & Espinosa Meneses, 2014; García Milián et al, 2015; Scarino, 2019), based on the above 

explained categories: power structures; logics of production, cultural dynamics, discursive grammar, 

research and information and communication technology.  

The MADIC curriculum consists of 6 trimesters, which is equivalent to two years of study. Students 

enroll in one of the program’s areas of knowledge (communication strategies, information design 

and interaction systems) and collaborate in interdisciplinary projects. 

During the first year, the curriculum is structured around the “Fundamentals” axis, which is 

composed of specific subjects for each discipline, and the “Problems” axis subjects where students 

of these three lines meet. Also, all the students take the “Laboratories of experimentation in Design, 

Information and Communication I and II” where interdiscipline is practiced and analyzed. In the 

second year, the students organized in teams, will start the research work and development to earn 

the degree under the advice of 3 professors, each one from each discipline. These professors will 

accompany them until the conclusion of their final project and their degree exam. 
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The MADIC curriculum (Table 1) was analyzed in the following phases:  

 

1. Each subject was studied according to the previously explained categories. 

2. A critical curricular analysis was carried out considering the following criteria: (a) learning 

objective, (b) synthetic content, (c) conduction modalities (teaching and learning strategies), 

(d) evaluation modalities and (e) sources of information. In this task, a score of 1 was assigned 

to the subject that complied 100% with the quality expected in the area, and subsequently 

less scores with the following values: 0.75, 0.50 and 0.25. Interdisciplinary convergence was 

observed especially in the “Problem” axis subjects, Laboratories, “Select themes I and II” and 

“Investigation Seminar I and II”. There is no content from the “Final project for 

interdisciplinary investigation I and II” as these are meant for the teams and thesis supervisors 

to work together in them. From the second phase of analysis, a diagnosis is suggested for 

each subject according to the following set of verdicts: 

a) Updated subject in content that responds to the needs of complex systems and the 

interdisciplinary method. 

b) Updated subject in content that does not respond to the needs of the complex systems 

and the interdisciplinary method. 

c) Outdated subject in the contents that responds to the needs of complex systems and the 

interdisciplinary method. 

d) Outdated subject in the contents that does not respond to the needs of the complex 

systems and the interdisciplinary method. 

e) Subject that does not respond to the objectives of the Master in Design, Information and 

Communication 

3. A curricular relevance was proposed based on the previous analysis with the strengths and 

weaknesses to consider outlined to carry out changes and updates to the contents and 

curricular methods.  

Based on the previous methodology, a comparative matrix was produced, allowing with it a proposal 

on curricular innovations that were derived from this curricular analysis.  

 

 

RReessuullttss As the first phase of the critical curricular analysis, the subjects of the current MADIC 

curriculum have been categorized according to the areas of knowledge that make up 

communication (García Hernández & Espinosa Meneses, 2014). The result is expressed according to 

the intersections between the graduate’s areas of investigation and how they relate to the areas of 

communication. In Table 2, one can see the result of this phase:  
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After categorizing the subjects according to their areas of communication, the analysis of the official 

operating programs of each subject was carried out according to the criteria described in the 

previous section. The results are shown in Table 3: 

 

Table 3. Critical curricular analysis results 

Critical curricular analysis criteria Total subjects Percentage 

1. Updated subject in content that responds to the needs of complex systems and 

the interdisciplinary method 

15 68% 

2. Updated subject in content that does not respond to the needs of the complex 

systems and the interdisciplinary method 

5 23% 

3. Outdated subject in the contents that responds to the needs of complex 

systems and the interdisciplinary method 

2 9% 

4. Outdated subject in the contents that does not respond to the needs of the 

complex systems and the interdisciplinary method 

0 0% 

5. Subject that does not respond to the objectives of the Master in Design, 

Information and Communication. 

0 0% 

TOTAL 22 100% 

 

Based on the analysis in the previous table, it is possible to draw the following conclusions: 

a) 68% of subjects are updated in contents that respond to the complex systems and the 

interdisciplinary method. However, it is important to correct the writing of the objectives so 

that the interdisciplinary objective is more precise. After all, if there can be convergence 

between the 3 areas of knowledge, they are not necessarily clear enough in neither objectives 

nor contents.   

b) 23% of subjects are updated but they do not respond to the needs of complex systems and 

the interdisciplinary method. The objectives and thematic contents are too ambiguous. It is 

necessary to revise the cohesion of the master’s objectives and the sequence between the 

subjects through an interdisciplinary perspective. 

c) Only 9% of the subjects are outdated content that responds to the needs of complex systems 

and the interdisciplinary method. This indicates that it is necessary to address the sources of 

information produced in recent years to allow students and teachers to have a renewed vision 

of the subject in question.  

d) There are no outdated subjects that do not respond to the objectives of the master’s degree. 

e) In all cases, in some more so than others, there are issues with the writing of the objectives, 

which makes the purpose of learning unclear. 

 



55

Chapter 2. Educational experience

CCoonncclluussiioonn The MADIC curriculum is original because interdiscipline is at the core of its academic 

training. However, there is no epistemological criteria that gives it meaning. In this paper, we bring 

attention to communication as the criteria that is missing from the master’s curriculum and we break 

down the parts that create this area of knowledge. It is taken into account that said areas converge 

with cognitive objectives of both information design and systems for interaction. 

Through the visualization of the curriculum, one can appreciate the orientation of each one of the 

areas of knowledge and can conclude that a more articulate organization of knowledge is necessary. 

The division of curriculum between problems, foundations and laboratories is convenient but the 

foundations subjects should be approached with an inclusive view of the other areas and not lose 

sight of the complex systems as the goal. 

The area of knowledge concerning power structures is located exclusively in the area of 

communication strategies. Cultural dynamics is present in the areas of communication strategies 

and information design. Information design areas are focused on logics of production and the 

interaction systems is focused on logics of production and technology management.  

For the curricular revision for this master program it is important to address: 

a) Define a clear stance on interdiscipline that epistemically gives it meaning. In this case, we 

propose that it be based on the knowledge areas of communication.  

b) From this perspective, articulate with the framework that the curriculum describes the 

objectives, and entry and exit profiles of students.   

c) Update the contents of the 9% of identified subjects (see Table 3).  

d) Review the objectives and contents from an integral perspective of the three areas of 

knowledge, considering both the fundamentals axis as well as the problem axis subjects. 

Place particular attention on the 23% of identified subjects (see Table 3).  

Critical curricular analysis made it possible to analyze the relevance of the MADIC curriculum based 

on social needs, pedagogic needs and conceptual needs that underline the application of the 

curriculum.  As such, it was found that the key to the curriculum review is to not lose sight of the 

communication strategies, information design and the interaction systems that accompany them. 

These aspects compliment and interact with each other and help form graduates with articulate 

thought that is distinct from its professional discipline formation. It is necessary that the professors 

and students apply this interdisciplinary methodology and vision of complex system analysis in social 

reality, as it would lead them to fulfill their professional exit profile for this graduate program.  
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Abstract The manufacturing of leather is considered one of the most polluting practices of the 

current industrial state. Exploration from different fields to create more sustainable alternatives are 

arising worldwide. In the Design field, this has also become a fundamental aspect of being considered 

while developing products. This paper aims to present a research methodology applied to a design 

course where students are challenged to find more circular alternatives from a materials perspective. 

Designers are invited to work hand in hand with local artisans to exchange knowledge and propose 

a viable opportunity. Four projects are presented to understand the different approaches when 

design knowledge is combined with crafts knowledge. This exercise sets a scenario for product 

designers to understand how to search for alternatives to a highly demanded material desired by its 

properties and qualities but with a high environmental impact. By following this method, designers 

can find novel alternatives to products, and artisans can innovate in their production techniques to 

compete in the local markets. 

 

Keywords Materials and design, Sustainability, DIY-Materials, Design education.  

 
Introduction Leather has been a trade source since the beginning of the domestication of some 

species by humans. For centuries people have to rely on leather to protect from extreme 

temperature, adorn themselves, or furnish their homes. The trade of cowhides and the value that 

represents have become an asset and a trade material for centuries (Baker, 2018). This is even 

stronger in Latin America, as the Spaniards arrived at the Americas, placing trading of hides 

growing hordes of cattle in the vast areas of the new territories (Crosby, 1972). The llanos region 

in Colombia and Venezuela have been an enormous source of cattle production due to the 

extended savanna territory. In this region, like many others in the world, the leather by-product 

is a farmer’s revenue income together with meat production.  

Colombia is placed in the fourth place of Latin-American production of leather taking up 1% of 

the local industrial production and almost three percent of its jobs. It exports US$ 73.4 million 
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(Procolombia, 2015). In Colombia, like many other countries, the manufacturing of leather relies 

primarily on a network of skilled artisans and small businesses (Acicam, 2019), rather than on a 

large manufacturing facility. The brands of leather goods rely on outsourcing of leather 

manufacturing to this network, which is spread in particular neighborhoods devoted to these 

activities and the brand invest inhouse in the other steps of the process starting from the design, 

trend research, and conceptualization, to the commercialization and logistics, brand positioning 

and retail. 

Artisans become a key interlock element between the design of a concept and the 

commercialization of a finished product. In many cases, it is also seen that the artisan 

commercializes its small production of goods similar to the ones developed for a particular 

company but branded and targeted to a different audience and at lower prices. 

Leather manufacturing is considered one of the most polluting practices of the current industrial 

state. Many of its raw materials to processing the hides are turned into waste and pollute air and 

water systems in the surrounding environment of the production facility (Joseph & Nithya, 2009). 

Besides, the manufacturing of goods such as shoes, accessories, clothes, and furniture discard 

vast amounts of leather-based on design considerations, unfitting the borders of the hides or 

even scars or marks acquired during the life of the cattle. 

Most of the tanneries which supply hides for the leather industry in the metropolitan area of 

Bogotá are located in the upper basin and the middle basin of the Bogota River. In both cases 

the big majority are dumping the tannery wastewaters into the rivers (Río Bogotá and its affluent 

Río Tunjuelito). As a result, primarily by this contamination, the middle part of the Bogota River 

is now declared a dead river, as it doesn´t present any macrobiotic life (Díaz-Casallas et al., 2019).  

This paper aims to present alternatives to tackle the negative impact that such highly demanded 

material represents to the local environment. Through a systemic design perspective, a workshop 

setting is posed to stimulate designers to find alternatives to the production of leather looking 

towards a more circular practice (Macarthur, 2013; Sillanpää & Ncibi, 2019).  

 

MMeetthhoodd The data for this study were drawn from a collaboration between design students and 

leather artisans. This is part of a workshop setting made on purpose to encourage designers to 

meet the expertise of craftspeople and develop together a design idea. Understanding leather 

from a crafts perspective with a global view on the problem of leather production allows 

designers to propose creative solutions for the leather industry's future. 

The setting of the course was based upon the double diamond framework for innovation (Design 

Council, 2019). It is a common practice in design research as it allows iterative moments of 

divergence and convergence, tackling some of the most complex social, economic and 

environmental problems throughout the project. This approach will enable designers to 

understand the context and propose alternatives with the aid of the craftspeople. 
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Stage one: first divergence The material to begin with. Leather. Understanding the origins, the 

relevance in human culture, applications and also the importance in the development of Latin 

American post-colonial societies, where through the influence of the Spaniards in the territory 

and the setting of production of hides as trade commodities for the European markets, set up 

the basis for local production of leather. 

Stage two: first convergence The crafts. The leather industry, as seen above, particularly in the 

southern hemisphere it works on a traditionally low-tech environment. The process of tanning, 

dyeing, finishing and manufacturing, are well-preserved skills of leather artisans who work with 

the material. Students were asked to connect with an artisan, to explore their specific processes 

and products, to learn and be able to focus on a special area of the industry.  

Stage three: second divergence New ideas on crafting leather. Once designers understand both 

the origins and the processes around the leather's manufacturing in the current state of the art, 

they were able to propose alternatives to improve techniques, tackle sustainability issues, and 

work with the material with an experimental approach. Artisans in many cases were advisors in 

this stage. 

Stage four: second convergence Product development with leather artisans. In this stage, the 

collaboration between the designer and the craftspeople was crucial. As the skilled artisan 

receives information about new possibilities of work with leather, it can materialize the idea 

quickly thanks to its know-how. The collaboration with the artisans was maintained to develop 

and refine the designs and make high end prototypes of them. 

Final stage: understanding the effects in the industry This last step was crucial at the end of the 

project. It requires a critical analysis both from the designers and the artisans on the scaling-up 

possibilities of the repurposed materials and techniques, as well as the visions for a possible 

market approach. Calculating material savings, new inks and dyes, manufacturing time, and new 

quality standards were part of the discussion to consider. And as an important part was a 

sustainability analysis was made of the proposal. 

 

NNeeww  ppoossssiibbiilliittiieess  ffoorr  lleeaatthheerr From a total of nine projects as outcomes of the course, four will be 

highlighted in this paper. The selection is based on the quality of ideas, synergy with the artisans, 

and co-creative pathways that emerged during the stages. It is essential to highlight that this 

paper aims to highlight the successful pathways of this experimentation to allow further 

replication of the method when working with this type of materials. Although, we consider it is 

essential to present both success and failures of the different approaches designers and artisans 

had, in this paper we will concentrate the more fruitful connections between both parties as it is 

where the more innovative processes arise. Some key elements around failures of the relationship 

will be highlighted in the discussion.  

 

Carnaza (rawhide) This project proposes the experimentation with the hide when it is dried and 

cleaned but without the tanning process. During the five stages, the designers found physical 

properties and experiential qualities worth exploiting when working with the material without a 
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dyeing process. The flexibility when fresh, the toughness when dry. The material is used in tough 

knots and whips by cowboys, and these properties became interesting for the students. Seeing 

the rawhide leather not as the main material in a product, but using it in a very specific function, 

took them to design a knotting process useful in furniture for example. The rawhide is hard but 

can be softened by wetting it, after which it dries again into a hard material. Using it as the 

material to join different wooden parts by knotting, makes a hard union as it dries and shrinks 

tightening the knot. 

The sustainability purpose in this project was to find useful applications for rawhide, that is 

leather that doesn´t need a very toxic processing as other leathers. Expanding the traditional 

knotting method into (high-end) furniture design opens a new perspective into this material, 

mostly known for its cheap and traditional uses (Image 1). 

 

Image 1. Furniture joints made with carnaza 

 

Tinte Vegetal (Vegetable dye) This project proposes the experimentation with dyes from a 

natural origin. The designers found different alternatives to color in which vegetables such as 

carrots and beetroot are used to dye the leather instead of the more toxic methods like chrome 

tanning. The design process was focused on getting to a very strong and aesthetic color range 

that would make vegetable tanning desirable for high-end design products. The color range that 

this group developed from natural ingredients created a palette of yellows to reds which not only 

works independently but were easily combined in a gradient making possible to make leather 

products which changed color from on end to another. 

The vegetable tanning process is not so widely implemented because it is costlier and less 

durable than the toxic chroming process, but finding interesting uses of these vibrant colors 

makes it more interesting, and in larger scales, the vegetable tanning process can become 

cheaper and perfected in durability (Image 2). 

 



61

Chapter 2. Educational experience

 
 

 

Image 2. Furniture made with tinte vegetal leather strips 

 

Joyería con cuero (Leather Jewelry) This project proposes the experimentation of leather as a 

high-end material for applications on a small scale. One of the sustainability issues found in the 

stage one of the process was the wasteful cutting process in many productions of leather 

products. This means a lot of residual leather strips that end up in garbage dumps. Using these 

strips is a challenge as they are varying in size, so this group decides that using it in a very small 

scale can solve that problem. The small waste strips of leather are cut in even smaller strips of 1 

or 2 mm, and used in jewelry as a decorative element. The jewels gain a colorful addition to the 

silver rings making them unique and special (Image 3). 

 

 

Image 3. Jewelry made with leather strips 

 

Cuero Malo (Bad Leather) This Project proposes using the unused parts of the leather, which are 

traditionally cut away as they contain scars and marks. The leather industry considers scars and 

life marks and owners marks of the skin, elements to avoid as it may ruin uniformity and quality 

of a product. The designers found that the amount of discarded material with these 

characteristics is so abundant that it can be used with another scope. The different patches of 

leather are creatively applied to clothes and accessories in an attempt to highlight also the 

different scars people have during their life. A personalization approach may allow customers to 
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select the part of the leather and the position in the garment where it may highlight the place of 

a scar or a mark (Image 4). 

 

Image 4. Clothes made with leather cuts with marks and scars 

 

DDiissccuussssiioonn In the presented empirical study, a set of design projects using new possibilities for 

leather as a material were developed. The studies' results supported the assertion that with a 

cross-collaboration between designers and artisans, a creative DIY-Materials pathway can 

propose alternatives for new product development (Rognoli et al., 2015; Ayala-Garcia & Rognoli, 

2019). One of the most important findings of this study is that the usage of traditionally 

considered leftovers of the leather industry, when transformed creatively, can widen the 

spectrum of use. The study also revealed how a designer's envisioning approach, when guided 

through a series of methods and theoretical stimuli, can develop alternatives to industrial 

problems creatively. Afterward, when interacting and iterating with skilled artisans, the 

alternatives transform into products as the experienced artisan shares knowledge and improve 

its techniques to achieve the desired challenge. 

Another element to discuss deals with the engagement of the design students through the 

research on the material. In the beginning, the students felt forced to investigate a subject that 

was not of their specific interest. Digging into the material, with its advantages, environmental 

issues, and properties change students' perspective. Little by little during the study, the design 

students began to fall in love with the material. They started to propose alternatives to tackle the 

issues which they believe were uninteresting. Once the students meet the artisans with the new 

material approach, the two worlds collide. The traditional way of working with the artisan with 

the designer's mindset is set up for novel work. A two-way learning stream began. Although co-

design didn't' work well in all projects, there was a contamination of knowledge during the 
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project. The projects which succeeded were the ones that could develop a relationship between 

the parts. Both artisans and designers were keen to share experience and ground on both sides 

of this relationship's opportunities. On the artisan's hand, there was a growing interest in a 

particular technique or a material development that can provide a business alternative and a 

selling advantage over its neighbor artisans. On the designer's side, the understanding of the 

techniques and know-how of the artisan expands the designers' possibilities to organize a 

professional track where they can focus on particular projects connected with the material. This 

is one of the findings of the DIY-Materials research in which the designer specializes its 

professional pathway when acquires a certain degree of knowledge on a particular material or 

manufacturing technique. 

 

CCoonncclluussiioonn Up to now, several types of research have focused on the reduction of waste of leather 

from an industrial perspective (Rosu et al., 2017; Moktadir et al., 2018). The different scholars are 

focusing attention on chemicals reduction, water treatment, and issues related to tanning. Such 

approaches are of extreme importance, still, demand a high cost of infrastructure and may be 

challenging to implement in the short term, even more in a country like Colombia where 

infrastructure for waste management is inefficient. The development of a new material 

alternative with a design approach has led to repurposing the material even considering what 

industry discard, opens another alternative track to tackle the leather problems from a creative 

perspective. The different alternatives proposed can spread a different way of working with 

leather and show to artisans the possibilities hidden in the traditional state of the industrial 

processes. The relationship between designers and artisans it is fruitful but not easy.  
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Chapter 3
Interactive experience

This chapter aims at introducing projects addressing the design of interactive experiences in several 

contexts. The papers explore the dimensions of experience on digital [multimedia] design, product 

design, parametric design, and biodesign.

• An approach to design experiences in museums is presented by Itzel Alejandra Jiménez Loranca, 

Ollintzin Mary Carmen Rosas Juárez, América Fabiola Sánchez León, and professors Carlos Saldaña 

Ramirez, Carlos Joel Rivero Moreno, Dina Rochman Beer from UAM – Universidad Autónoma 

Metropolitana, Unidad Cuajimalpa, Mexico in the paper ALCHEMY, TECHNOLOGY AND QUOTIDIAN 

LIFE: INTERACTIVE MUSEOGRAPHY FOR THE LEONORA CARRINGTON HOUSE STUDIO. The 

authors describe the experience design project for a museum focusing on the technological 

aspects as well as in the narrative and multimedia content. The four-step methodological approach 

resorted to an interdisciplinary strategy involving design, communication, and technology. The 

design solution combined beacons, Augmented Reality, progressive web applications, and a 

compelling narrative to offer visitors an immersive experience in the artist's quotidian life.  

• Natalia Kong Yi and professors Ilaria La Manna, Arturo de la Fuente, Alejandro Papa from FADU 

– Facultad de Arquitectura, Diseño y Urbanismo, UBA – Universidad de Buenos Aires describe 

initiatives in the paper PARAMETRIC DESIGN AND BIODESIGN PROJECTS AT THE DESIGN 

LABORATORY (MAEDI LAB) that explore new boundaries for design discipline and interaction 

studies. Two projects developed by multidisciplinary teams in the first cohort of MAEDI, namely 

Voronoi 3D and Proyectos de Biodiseño (Biodesign Projects), illustrate the potential of adopting 

digital and bio-fabrication as tools to develop innovative design solutions. Besides presenting a 

new perspective to create interactive experiences, the projects are examples of the exploratory 

and collaborative approach that characterizes the graduate program’s methodology.

• In the paper THE INTERFACE AND CONNECTION OF PLAYFUL DESIGN WITH LANGUAGE, 

CULTURE, AND CONTEXT – AN APPROACH BASED ON CONTEMPORARY CREATIVE PROCESSES, 

Gabriela Mafra Barreto and professor Clice de Toledo Sanjar Mazzilli from FAU – Faculdade de 

Arquitetura e Urbanisno, USP – Universidade de São Paulo introduce a project that explores 

aspects of experience via product design. Based on extensive research covering topics as the visual 

language (Semiotics), creative processes, and references to Brazilian culture, the authors focus on 

the concept of Play to propose an approach to playful design. The Mobi project is a child-oriented 

solution in which the user experience is tuned to elements of language, culture, and context. In 

such a strategy, playing is a mediator element in the way people relate to design solutions.
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Abstract In this research, we developed a proposal of interactive museography for the Leonora 

Carrington House Studio, a recently created museum run by the Autonomous Metropolitan 

University (UAM).  The museum is considered as a facilitator for an exchange between visitors and 

their context through significant experience. The tools for these achievements must consider visitor’s 

communicational, recreational and educational needs (Rosas Mantecón & Schmilchuk, 2008; Zavala, 

2014). Therefore, it is proposed to use interactive museography (Santacana I Mestre, 2006) through 

an interactive modules system composed of two parts: the first one is technological and is made up 

of a progressive web app and beacons; the second one is about the narrative and the multimedia 

content. Some of the breakthroughs have been the documentation of the artist’s quotidian life in her 

home and its surroundings; the creation of a methodology that combines elements of software 

development, information design and chaos magic; and the identification of the target visitors by the 

use of design and communication tools. This research aims to achieve interdiscipline throughout 

every step, gathering together the disciplinary lines of the Master program in Design, Information 

and Communication (MADIC). The main focus of this research is to develop a proposal that 

accomplishes the requirements of the House Studio, as well as being accessible for implementation 

and suitable for visitors. With this proposal it could be reassessed the creative and intellectual legacy 

of Leonora during her life in Mexico City taking up important aspects of her quotidian life.  

 

Keywords Interactive museography, Leonora Carrington, Experience design, Interdiscipline, Chaos 

magic. 
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Context This research is about the artist Leonora Carrington, who was born on April 6 of 1917 in 

the small town of Chorley, at the north of England. During her youth she joined the surrealist 

circle and when World War II reached her, she ran away to Mexico. She made her home at 

Chihuahua #194 in Roma district in Mexico City, where she lived until May 25 of 2011, when she 

died. Her house was witness of the creation of most of her work as well as meetings with Mexican 

and European intellectuals.  

In the year 2017 the Metropolitan Autonomous University (UAM) bought the house and 

committed to create a museum dedicated to the memory and quotidian life of Leonora 

Carrington. The project is called Leonora Carrington House Studio (CELC) and represents an 

opportunity to create a cultural space where the visitors and the prevailing memory of Leonora 

can concur (Osorio, 2019); at the same time, this museographic project brings the opportunity to 

the Master program in Design, Information and Communication (MADIC) to contribute in a 

interdisciplinary project.  

Interdiscipline implies a transformation of the concepts and methodologies of different 

disciplines, according to the necessities of their knowledge objects (González Casanova, 1996; 

Rodríguez Aguilar, 2006; Zavala, 2014). It can be explained as an integrative perspective that 

inspires to break prejudices between disciplines (Moreno Sánchez y Navarro Newball, 2013). If in 

an applied research converge museologists, communication scientists, computer scientists and 

designers, the research results can contribute significantly to the society (Moreno Sánchez y 

Navarro Newball, 2013; Navarro Newball y Moreno Sánchez, 2015). In this research, such an 

approach favors a significant experience for the museum's visitors. 

This paper is divided as follows: in the first section it is explained the problem statement and 

objectives of this project. The second part exposes the methodology created for this research. In 

the third section the visitors studio is explained and in the fourth part the proposed prototype is 

exposed. Subsequently, the conclusions are presented and finally, the recommendations and 

acknowledgments are presented. 

 

Problem Statement Museums are spaces to encounter something different, getting to know 

other times and imagine possibilities. According to the International Council of Museums (ICOM), 

these are “a non-profit, permanent institution in the service of society and its development, open 

to the public” (ICOM, n.d., p. 2). This means that museums should function as interlocutors of the 

society. However, museum visitors may encounter barriers that prevent this exchange. 

One of these barriers are the resources used by the museum to interpret and communicate 

information to the visitors. When they are not designed according to the public or are imposed 

as mandatory, they can make people feel unwelcome. Hence it is necessary to provide resources 

that stimulate the visitor to participate in the exhibitions and that satisfy them in their 

communication, recreation and educational needs (Rosas Mantecón y Schmilchuk, 2008; Zavala, 

2014).  

The interactive museography is considered to favor the linkage between visitor and museum 

with the objective of achieving a significant experience. The interactive museography 
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complements the traditional museography with didactic elements, known as interactive 

modules, which add points of view, offer alternatives and propose and solve problems (Santacana 

I Mestre y Martín Piñol, 2010). Thus, the visitor has the opportunity to become a constructor of his 

own knowledge through expression, communication and content selection.  

Therefore, our investigation problem is the use of interactive modules inside the CELC. The 

research question is “how to create a narrative for an interactive module that will be 

implemented in an author house museum?” In this case, the proposal of interactive 

museography had to be adapted to the museography and CELC statements, such as not being 

invasive, not to distract the visitor from the guided tour, being bilingual, and encompassing both 

art and quotidian life of Leonora Carrington in Mexico City. Therefore, the objective of this 

research is to create an interactive museography system that is pertinent for the CELC.  

 

Methodology The followed methodology in this research was built from significative elements of 

the methodology of the group Museum I+D+C, project management from software engineering 

and chaos magic as part of creative process in art (Moreno Sánchez y Navarro Newball, 2013; 

Sommerville y Galipienso, 2005; Badía Pazos, 2013). This interdisciplinary review allowed the 

construction of a methodology that consists of four stages: planning, development, 

implementation and evaluation (Fig. 1). 

 

 
Figure 1. Diagram of methodology. Illustration adapted from Carrington (2017) 

 

In the planning stage, the team documented the quotidian life of Leonora in Mexico City, from 

published material, documentary movies and interviews with people who knew her. Likewise, 

several models and concepts related to interactive museography were revised and the 

experience of visiting different museums throughout the country was observed. To close this 

stage, the target visitor of the CELC was defined by implementing the personas method (Cooper 

et al., 2007; Pontis, 2018), the metaphorical typology of museum visitors (Zavala, 2014) and the 

concepts of target and user at risk (Cooper et al., 2007; González de Cossío, 2016). 
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For the development stage, there was conceived a special methodology for the generation of the 

interactive museography system. This process combines aspects of user experience design 

(Cooper et al., 2007), information design (Pontis, 2016), and chaos magic (Badía Pazos, 2013). This 

specific methodology consists of three parts: preparation, resolutions and results. For the 

preparation, the functions and technologies that will compose the system were defined 

according to CELC and its target visitor needs. In the resolution, there was an approach to both 

conceptual and graphic design in order to obtain an alpha semi functional prototype. Thereafter, 

in the results, there will be a beta prototype. 

At the end of this special methodology it follows the stage of implementation, in which the 

system will be installed in the CELC. It is important to mention that the evaluation stage seeks 

feedback on the usability and operation of the system. It is an iterative process that encompasses 

development and implementation stages.  

 

Visitors studio One of the most relevant breakthroughs in this research is the definition of the 

target visitor of the CELC. A study of the public was conducted in order to identify who will be 

the visitors and properly conceive the system from their needs, desires and experiences (Urgell y 

Pou, 2010; Pontis, 2017). After a review of the frameworks of communication, design and 

computational systems, it was built a concept for “visitor”: a person who is user of a system and 

receiver of a museum discourse, possess mental schemes, cultural and social characteristics. The 

terms “visitor” and “public” are used indistinctly. 

The study of the public was formed by exhaustive interviews. First, people with different profiles 

were contacted through digital announcements in different groups in the social network 

Facebook. Then by means of video calls the interviewees shared aspects of their daily life, their 

expectative of museums, their behaviour inside the museum and their familiarity with the art 

and life of Leonora Carrington. Their stories were analyzed by the methods and typologies 

mentioned in the methodology section.  

Three profiles were identified and they were used to build three potential visitors of the CELC. 

The target visitor for this project was chosen by means of an analysis in which they were classified 

according to their needs, expectations, technological profile and their prior knowledge about 

Leonora Carrington. The persona Sofia was chosen as the target visitor. This designation does not 

mean that no one else can be part of this experience, but rather ensures that it satisfies other 

people as well. She is an office worker from Mexico City, has basic technological abilities and does 

not know who Leonora Carrington is. She visits museums to have a good time and only attends 

the elements that catch her attention.  

 

Prototype For the communication with the target visitor, we considered the following aspects: 

CELC guidelines, the means in which this visitor can be interpellated and the possible 

technologies that could be implemented. The system consists of two parts: on one hand there is 

the technological matter and on the other hand is the narrative. Both parts had to be worked on 
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simultaneously, because they must be conceived as parts of a system and not as independent 

developments. 

 

Technology and Narratives For the technological part of the system, different concepts, tools and 

gadgets were investigated; some of them were discarded as they did not follow the project 

guidelines. Therefore, it was concluded that the best technologies to use were beacons, 

augmented reality (AR) and progressive web applications (web app). 

● Beacons: are small devices that use Bluetooth Low Energy (BLE) technology. Its objective is 

to transmit a signal (Smejda, 2016; Lalik, 2014 in Manczak et al., 2019)  

● Augmented reality (AR): conceived as a transparent interface between the user and the 

environment, it integrates information of the virtual world superimposed on the real world 

(Rolland, 2018). 

● Progressive web applications: they are applications adapted for desktop and mobile devices, 

created and delivered directly through the web; they are fast, reliable and work in any browser 

(Google, 2019). 

Subsequently, a script  of complementary narratives was created according to the museography 

tour and topics of each room. The content of the system is the result of an extensive analysis of 

all the gathered information about the life of Leonora Carrington and the objects found in each 

room. For each item there will be information displayed in multimedia resources such video, 

maps or AR. The interaction with these elements will be guided by the former pets of Leonora 

and they will be part of a narrative, as result Table 1 was obtained. 

 

Table 1: Matrix of narratives and dynamics 

Module Narrative Guide pet Dynamic 

Instructions Leonora is not at home, so her 

pets will guide the visitor 

through the following 

experience. 

Yeti, last pet of 

Leonora. 

 

  

In this section the welcome to the 

house will be presented. 

 

Login Instructions for the experience 

will be given. 

Yeti. This module will allow to link the web 

app with social networks. 

Lobby Welcome to the experience. Yeti. Here the visitor will find a metaphor of 

the house rooms. 

Dining room Here relationships of Leonora 

will be explored, both social 

and with spaces in the 

neighborhood. 

Ramona, a 

siamese cat 

belonging to 

Chiki, husband of 

Leonora. 

Social relations of Leonora will be 

thoroughly explored and there will be 

maps with the significant places for the 

artist in the neighborhood and other 

places in the country.  

Library Room dedicated to the 

worldview of the artist, the 

visitor will find subjects that 

fascinated her and inspired 

her creations. 

The Minotaur's 

daughter, artistic 

creation of 

Leonora. 

 

There will be a reinterpretation of the 

personal library of Leonora where the 

user will find a review of 45 selected 

books. Throughout AR the visitor will be 

able to wear 4 masks made by Leonora. 
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Kitchen In the epicenter of the house, 

the importance of cooking, 

ingredients, the relationship 

with food in different stages of 

life and the kitchen as a social 

space will be explored. 

Monsieur, a 

siamese cat 

belonging to 

Leonora, was a 

contemporary of 

Ramona. 

Through AR the visitor will be able to 

approach elements of the kitchen that 

cannot be admired during the guided 

tour and learn about the importance 

and stories behind some objects and 

how they were used in the daily life of 

the artist. 

 

This web application will offer additional information to complement the guided tour, through 

dynamic and interactive elements in each room of the CELC. As a notification system of these 

dynamics, there will be beacons. These devices use technology called Location-Based Services 

(LBS) and "are location-specific mobile services. They provide information or functions to 

smartphone users, depending on their location" (Infsoft, s.f.). 

Visual concepts were proposed, such as storyboards and wireframes, in which the information 

flow and dynamics in each room were represented. These visual concepts helped to understand 

the system operation and, in the following step, transform the wireframe into an alpha prototype 

where a graphic style as well as color scheme and interactions were proposed.  

Finally, for the technological part, a beta prototype was developed following the guidelines of the 

alpha prototype. This beta prototype was implemented on a server, as it is shown in Figure 2, for 

a pilot tour with test users, so the system could be evaluated through a hybrid methodology that 

adopts elements from interactive museography (Santacana I Mestre y Martín Piñol, 2010), 

museology communication (Zavala, 2014), participatory evaluation at museums (Foster, 2008; 

Simon, 2010) and user experience (Newman, 2019). As a result, it was obtained that, even though 

the system requires improvements, it was functional, a useful accompaniment for the guided 

tour and helped the test users to empathize with Leonora Carrington and her art through her 

quotidian life. 

 

 

Figure 2. Screenshots of the web app 
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Conclusions Reality is complex and its problems require solutions that the disciplines on their 

own cannot provide. Thus, cooperation is necessary in what is known as interdiscipline, to create 

methodologies and intertwine points of view for a transformation of themselves and of reality. 

The interdisciplinary perspective of this investigation allowed to explore in which ways 

communication, design and computational systems can accomplish that transformation. 

The problem identification considered the intervention of design, communication and 

technology inside museums to benefit the visitor. Our interdisciplinary methodology was useful 

to approach the problem of the use of interactive modules within the CELC and its question: “how 

to create a narrative for an interactive module that will be implemented in an author house 

museum?” The following findings stand out in the process: one of them is the discovery of new 

aspects in the quotidian life of Leonora Carrington, as well as its preservation and presentation. 

Another is the use of Location-Based Services (LBS) technologies as an effective resource in the 

museums. 

It is hoped that this interdisciplinary experience provides directions to explore how technologies 

coupled with communication and design help museums to serve people. In the same way, it is 

expected that this investigation motivates more researchers to get to know the quotidian life of 

Leonora Carrington beyond her art, as an opportunity to see the inner world and the vision of an 

artist who always offers the pleasure of encountering the wonderful. 

 

Recommendations The year 2020 brought changes in the daily lives of the inhabitants of the 

planet, including researchers. Due to the COVID-19 pandemic, the planet almost stopped and as 

a result some tasks were impossible to do. All the non-vital activities became an endearing luxury, 

like visiting museums. This project could be an option to counteract the limitations of physical 

spaces and social distancing. Also, if necessary, this project could be adjusted so that this 

experience reached a wider audience. During a virtual colloquium for the Communication and 

Design Sciences Division, the value of this applied research as a possible solution to the 

impediments of coexistence in a place like a museum was recognized. Also, it is important to 

consider the possibility of supplying a tour in the neighborhood where the house museum is 

located to generate a different kind of visit. 
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Abstract The aim of this paper is to document two projects that were developed in the first cohort of 

the MAEDI, acronym in Spanish for Maestría en Diseño Interactivo (Master in Interactive Design), 

between 2018-2019. Also, to set forth the educational processes and methodologies taught at FADU-

UBA. We present projects that resulted from the joint effort between the theoretical and applied 

subjects (Design Laboratory) in the master's program. These projects explore different aspects of 

today’s design practice. The project Voronoi 3D is based on the study of the possibilities presented by 

Parametric Design and digital fabrication. Proyectos de Biodiseño (Biodesign Projects) experiments 

with the cultivation of fungi, algae, and bacterium for the development of bio-sustainable projects.  

 

Keywords Interactive design, Parametric design, Biodesign, Education.  

 
Introduction Voronoi 3D and Proyectos de Biodiseño were created in 2018, in the first year of the 

first cohort, and resulted from the joint work of professors and students gathering a group of 

professionals from different disciplines within the field of design practice. For both projects, the 

interdisciplinary work was essential and involved academic organizations and departments 

outside of the scope of FADU, where the master’s program is conducted. 

These projects, which resulted from the binding of theoretical courses and the Design Laboratory, 

paved the way for the creation of this academic space. A third and equally meaningful project, 

Proyecto Kodek (Kodek Project), was developed in 2019, during the first cohort’s second year. 

Proyecto Kodek is an interactive installation produced at MAEDI LAB, and it’s documented in 

another paper of this publication (KODEK PROJECT: AN INTERACTIVE INSTALLATION BY MAEDI 

LAB).  
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It could be said that these projects summarize the work conducted in the first years after the 

creation of the master’s program. The design teaching approach and methodologies applied at 

MAEDI are part of the structure and planning behind the projects, which is arranged as an 

iterative process that incorporates the formation and works of each of the cohorts.  

 

Voronoi 3D Project The Voronoi 3D project is a collective initiative created at MAEDI as part of the 

Parametric Design and Experimental Workshop 1 subjects with the aim of combining geometry, 

design, 3D modeling, programming, and digital fabrication.  

Based on the idea of presenting an exhibition in the central hall of FADU to display the projects 

created in the master’s program, a structure inspired by the Voronoi diagram was designed. This 

structure, which was internally lit, was made of 9mm MDF and translucent white corrugated 

plastic of about 5 x 1.75m. It was set in the central hall of FADU, where it was exhibited for 6 months 

(Image 1). 

 

 
Image 1. Close-up view of the 3D Voronoi structure installation at FADU 

 

A Voronoi diagram is a geometric construction defined by the partition of space based on 

proximity. It is named after the Russian mathematician Guerogui Voronoi, who in 1908 examined 

the structure considering Gauss’ and Dirichlet’s previous studies. In 1911, Voronoi diagrams were 

applied to the study of meteorology by Thiessen, and therefore are also known as Thiessen 

polygons.  

“[...] the Voronoi diagram is best defined as a cell complex. A cell is the intersection of a finite number 

of hyperplanes and open halfspaces, and a cell complex is a finite collection of pairwise disjoint cells 

so that every face of every cell is in the collection.” (Fortune, 1995) 

This structure can be found across different systems and organisms in the natural world, and its 

application is therefore fundamental in the study of spatial structures measured by computing 
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systems. Voronoi diagrams were key in the study of geometry through computer systems, and 

are considered a fundamental tool in point-based construction systems. 

“[...] Voronoi diagrams arise in nature in various situations. Indeed, several natural processes can be 

used to define particular classes of Voronoi diagrams. Human intuition is often guided by visual 

perception. If one sees an underlying structure, the whole situation may be understood at a higher 

level. Second, Voronoi diagrams have interesting and surprising mathematical properties; for 

instance, they are related to many well-known geometrical structures.” (Aurenhammer, 1991) 

This project showcases the complexities of the shape and variability of the mass customization 

axis. This implies that each piece within the installation has variable sizes and shapes, and 

therefore requires maximum precision and caution in the process of documentation, fabrication, 

and assembling. The geometry of Voronoi 3D, including the exploded view and the codification 

of each of the pieces that make up the individual modules, were based on generative algorithm 

design. In this way, each element was rigorously labeled in order to be correctly assembled.  

 

 
Image 2. A) Part of the model in Grasshopper / B) and C) Exploded view and organization  

of the pieces for CNC cutting 

 

Each piece was built using digital fabrication, with a CNC (Computer Numerical Control) cutting 

machine that cut the MDF boards directly from digital files. The expression “File to Factory” is 

related to that of digital fabrication, whereby the time periods of the production processes for any 

object are reduced. This makes it possible for a piece to be produced on a CNC machine straight 

from a digital drawing file, without a machine operator or builder having to study the plans. Said 

technologies are associated with cutting, folding, laser cutting, and 3D printing among others 

(Image 2).  

We believe this project managed to present more than the advantages of computer design and 

digital fabrication: it calls into question and brings the spotlight on a crisis in the traditional way 
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in which projects are interpreted in the stages of production, building, and fabrication. 

Working with pieces that are completely different, customized, and with distinct shapes and 

measures proves that building this project in a traditional way would be impossible: it would 

require generating individual plans, views, and cuts as part of a very long process. 

The programmed digital design process makes it possible to maintain a sorting criterion for the 

different pieces and elements that make up the structure, and also allows for the correct 

identification of each part in the construction stage. In this way, during the fabrication process, 

each piece is engraved with its own code, which will be essential in the assembling process. This 

makes production easier and simpler, avoiding misinterpretations based on the construction 

plans.  

 

Proyectos de Biodiseño (2018): Biodesign, analysis and designing from the Nano to Macro scale 

Biotechnology is expanding across different areas and, in the past years, it has also reached 

different fields such as architecture, design, and the engineering of materials. Biodesign 

proposals are growing rapidly, not only as experimental projects, but also as innovative 

sustainability projects. During the Biodesign classes at MAEDI, in collaboration with the Facultad 

de Ciencias Exactas y Naturales (Faculty of Exact and Natural Sciences), the students focused on 

the analysis and observation of Petri dish culture. They were inspired by the microscopic analysis 

of the nanoscale living organisms growing in it. The goal was to create a proposal for ecological 

materials, structures, or concepts in architecture, design, or visual arts expressed by a macro scale 

project. Groups of students performed different experiments from a basic recipe until achieving 

the desired result.  

The investigation was focused on growing bacterium, fungi, and algae as well as to interact with 

them and modify their natural growth process with external tools that led the “Bio Creation” 

theme in terms of natural patterns and structures. The results include a variety of areas and 

industries, from fashion and video mapping or VR gaming to urban architecture and playful 

design for childhood education.  

 
Images 3. A) Fungo; B) Bacterial Constellations; C) PetriCity; D) Living Communication Technologies; D) 

Petri Planet; E) Project 0.4mmxH. 
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FUNGO (Image 3/A) A biodynamic proposal developed with parametric modeling software that 

analyzes and emulates the morphology and growth rate patterns of the fungi spores as elements 

that will redefine the final piece. Exploring wearables as a symbiotic corporal extension and 

biomaterials in the fashion industry, the Fungo project works as a Petri dish extrapolation, using 

digital fabrication to create a fungal culture case that simulates body extensions. Since it was 

initially conceived as a face accessory, the selected strain was pycnoporus sanguineus, because 

of its skin benefits and intense color. 

BACTERIAL CONSTELLATIONS (Image 3/B) The reconsideration of coexistence among living 

organisms from a holistic perspective guided the study. It identified structures across different 

scales, through an educational ludic device, and down to a microscopic bacterial dimension. The 

kit included magnifying lenses, color filters, agar Petri dishes, and lamps to explore and get inside 

micro constellations that live in our bodies. 

PETRICITY (Image 3/C) The study of the spatial configuration of living environments with 

individual views of time and space. Every PetriCity had the main elements of node connectivity 

and system attractors of an urban plot drafted by replicating existing cities on a microscale. Users 

introduced their samples into the Petri dish, as a personal memento, revealing particular 

morphologies and growth patterns determined by wires that represent the urban plot, the 

different fungal and bacterial colonies in the sample, and their interaction. 

LIVING COMMUNICATION TECHNOLOGIES (Image 3/D) Microalgae behavior study for further 

biomaterial proposals. A digital microscope recorded the slow movements of the algae to analyze 

its reaction to sound and light stimuli. The team designed a digital kaleidoscope video art inspired 

by a fractal morphology composition pattern. 

PETRI PLANET (Image 3/E) Exploring spaces inside fungi and bacterial colonies through a first-

person video game. The team analyzed and 3D-scanned the cultured Petri dishes with 

photogrammetry software to recreate different topographies that determined the difficulty of 

exploration levels. Virtual reality immersive systems enabled users to actively experience the 

degree of interchange between humans and microorganisms. 

PROJECT 0.4mmxH (Image 3/F) Fungi and op art inspiration for an interactive video mapping 

installation, retrieving and enlarging microorganisms with a morphological pixel synthesis 

proposal. The projection surface was a biodynamic textured element made of a white fungus 

strain culture that could grow or get extinguished along time. After the exhibition, the fungi 

screen could be reused or biodegraded. 

 

The different prototypes, developed in under a month, were also part of a public event called 

Noviembre electrónico (Electronic November) hosted at Centro Cultural San Martin as part of an 

art and science exhibition called “Germen, Experiencias académicas de arte-ciencia (Germen, 

Art-Science Academic Experiences)”. These projects were open to the public from November 10-

18, 2018 to make the audience reflect on how new bio-fabrication methods are changing the 
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design language while challenging the traditional architectural process, from the concept to the 

construction, and how different disciplines can interact and coexist in innovative unique projects. 

 

Credits 

Voronoi 3D (2018) 

The different pieces of Voronoi 3D were produced in TaMaCo/cheLA, and the structure, 

internally lit. 

Parametric Design: Arch. Arturo De La Fuente. 

Experimental Workshop: Arch. Francesco Milano, DI Karen Antorveza (TaMaCo).  

Link to this project’s documentation: maedi.com.ar/maedi-voronoi3d/ 

 

Proyectos de Biodiseño (2018) 

Biodesign: Arch. Ilaria La Manna, DI Jimena Califfa.  

Laboratorio de Fisiología de Proteínas (Protein Physiology Laboratory): Dr. Dr. Diego U. Ferreiro, 

Lic. A. Brenda Guzovsky, Lic. David Palomino Salcedo.  

Laboratorio Limnología (Limnology Laboratory): Dra Irina Izaguirre.  

Dpto. Biodiversidad y Biología Experimental (Experimental Biodiversity and Biology 

Department): Dra Ángela Juárez.  

Laboratorio de Micología Experimental Instituto de Micología y Botánica (INMIBO-CONICET) 

(Experimental Mycology Laboratory, Institute of Micology and Botany): Leonardo Matias Majul.  

0.4mmxH Project: Solana Sierra, Monica Sanchez, Marcela Ciccone, Mariela Alvarado, Ricardo 

Rodriguez. 

Constelaciones Bacterianas Project (Bacterial Constellations Project): Tatiana Cuoco, Juan 

Gagliano, Laura Garzón, Diego Morales, Edgardo Rojas. 

Tecnologías de Comunicación Vivas Project (Living Communication Technologies Project): 

Valeria Gusso, Vanina Pappacena, Paula Merialdo, Liliana Montañez, Ignacio García.  

PetriCity Project: Miguel Angel Angeleri, Rafael Jiménez, Natalia Kong Yi, Juan Odriozola.  

Planeta Petri Project (Petri Planet Project): María Sofía Piantanida, Florencia Berenguer, 

Mariano Ramis, Marianela Benítez Mingrone.  

Fungo Proyect: Bernardo Nóbrega, Romina Nales, Yecid Murillo, Francisco Hesayne, Belén 

González Tello. 

Link to this project’s documentation: maedi.com.ar/maedi-biodiseno/ 
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Abstract This work addresses playful design as an object and instrument of interaction and 

connection with language, culture and context. It investigates the playful element as a mediator in 

people's relationship with design, having the creative process as the path for this demonstration. 

Considering the theme and questions of current references and on the agenda of the society, Play 

emerges as an aggregator, mediator and interlocutor of questions and requirements related to 

contemporary society. For this, the creative processes of design were chosen as the means of 

observation, to examine whether, in fact, they would have the potential to aggregate people in favor 

of one or several objectives in the relationship between places and symbolic objects of life. It seeks to 

investigate how the formal and visual designs transmit different concepts, experimental practices and 

the various playful languages in each creative process. The main goal of this work is to demonstrate 

how playful design was investigated in a study centered on the user's experience, aimed towards a 

child-oriented social and pedagogical demand. As a support and part of the methodological 

processes, the playful language is investigated in the fields of architecture, through the buildings of 

the Early Childhood Education schools (EMEI) in Belo Horizonte city, of art, through the dolls by 

Giramundo Puppetry Theater Group, and of fashion, through the drawings by Ronaldo Fraga. The 

playful design is recognized in these different areas and is believed in the transversality of visual 

languages, dialogue and interfaces, which are assumptions in the search for a contemporary creative 

process. 

 

Keywords Creative process of contemporary design, Playful design, Social design, Interaction design, 

Children's interactive furniture. 
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Introduction The present investigation of Play* started from an academic activity with the aim of 

designing objects and furniture for children. During this time, by a product design approach to 

the subject, several creative experiences were developed until the perception of the playful 

language favored the discovery of the need to promote play and interactivity in the furniture-

objects. 

The questions in this work arose from a daily issue and are aligned with the perception of Play in 

the urban spaces and children's environments. They stimulated the search for situations in which 

the playful character was an aggregator, mediator and interlocutor of issues and demands related 

to contemporary society. This led us to relate the creative processes to the universe of art, 

architecture and design.  

In this sense, Play as a creative element becomes an essential reference in its various forms of 

action and communication in contemporary society. To this end, the creative processes of design 

were chosen as the pathway, the means of observation, to examine whether, in fact, they would 

have the potential to aggregate people in favor of one or several objectives in the relationship 

with the places and symbolic objects of life. This possibility would place itself as transformative in 

the universe of art, architecture and design.  

The fundamental and transformative culture is a phenomenon in communication. It makes use 

of networks that redefine thoughts and social questionings. In urban environments culture 

contributes with its materiality in the form of art, theater plays, scenery, architecture, fashion and 

design.  

By valuing the means and methods of creation, the understanding of the concepts of each 

subject of study, the interpretation of the codes and signs that form the creative processes, it 

sought to identify the contemporary element in each project process in which Play was a concept. 

Our intention is, thus, to demonstrate new subsidies that can illuminate, reflect and broaden the 

perception of the interface, and the connection of the playful aspect of design with language, 

culture and context, by an approach based on contemporary creative processes. 

 

Objectives By investigating creative processes that cover cultural universes of play in different 

areas of study, we seek to understand how the formal and visual solution transmit different 

concepts, experimental practices and the various languages of Play in each creative process. 

By finding in the playful element the path of confluence of the creative processes it was possible 

to probe whether Play as a Design Language is the rite of passage and communication of 

contemporary creative processes. Such an approach also aimed to investigate and understand 

how the creative process is developed in each chosen context, to map the playful elements in the 

composition of the design products language, and to reflect how they are perceived and 

understood by their target audience. 

 
* The word Play in this paper was adopted in capital letters, as it represents the general concept of playful situations in 
the cases studied. 
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The focus in this work is to demonstrate the relationship of effective research with the Mobi 

Project - Children's Interactive Furniture Project (Projeto Mobiliário Infantil Interativo), which 

began in 2005, as a discipline offered at the undergraduate course of Architecture and Urbanism 

at Uninove University, transformed into an extension and research at the Centro Universitário 

Metodista Izabela Hendrix, between the years 2014-2019, and expanded to a doctoral thesis.  

From the questions about the creative process and playful language as propelling elements in 

the design of interactive children's furniture, three objects of study were defined to develop 

Project Mobi’s research:  

a) school architecture in the pedagogical context of the EMEI – Escola Municipal de 

Educação Infantil (Elementary Education Center) buildings, in Belo Horizonte city;  

b) the dolls of the Giramundo Puppetry Theater Group, with their rich repertoire, of unique 

greatness, representing the Brazilian culture allied with the art of puppetry;  

c) the fashion designs of the stylist Ronaldo Fraga, highlighting the playful language of his 

sketches as the magnetic and amusing character of his themes and collections. 

All these objects of study address Play in their creative process, represented in design languages, 

which is the fundamental basis for the cultural, visual and graphic repertoire of this study. From 

this interdisciplinary structure and from this set of features it has been possible to generate visual 

and graphic connections to mark out the results that may serve as parameters for the new 

prototypes of interactive children's furniture.  

 

Methodology Based on the playful element and design language of Project Mobi, new 

connections to other creative processes were settled down, which complemented and broadened 

the view of the main issue of this study. In this sense, the research about the creation process of 

the EMEIs in Belo Horizonte, Giramundo's dolls and Ronaldo Fraga's fashion designs, highlighted 

the interdisciplinarity of the contents, the creative diversity, and rich repertories of signs, symbols, 

languages and design, producing a singular scene for the encounter between its playful 

elements. 

In each solution for children furniture, the school, the theater play, and the fashion collection 

evoke a reference to Brazilian culture and art, relevant to the composition of the cultural identity 

of this work. The understanding of the creative processes complemented and directed the points 

of support and mediation with the other creative processes. Following, the first sketches of the 

interfaces between the creative processes considered in the design solution. 
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Figure 1. Playful design connections with the creative processes 

 

General Concepts Design presents itself as an important field of diverse nature, bringing 

knowledge, innovation, technique, inclusion and new elements that tune in with the new 

demands of society. How does one understand the playful element in the composition and 

mediation between language, culture and context, in the design of objects? And how does this 

reverberate in the construction of creative processes in the contemporaneity? 

From the Semiotics within its fundamental elements – visuality, readability and functionality that 

guarantee the perception of the image and the identification of different signs and codes –, it was 

possible to investigate the creative processes of this study, its languages and cultural signs. 

The city as a place of contemporary transformations allows us to probe the environment, forms 

and meanings, by observing how the most significant and symbolic relationships are established 

between the constructed objects, the cultural elements and the playful signs in the urban 

environment.  

The studies undertaken by Braida and Nojima (2014), in the triadic model, pointed to the 

perception of design in the mode of conception, production and circulation of things. Together 

with Santaella (2018), they broadened the interpretation and valued Pierce's (2019) Semiotics as a 

tool for practical studies of design, with the acts of designing and doing. It is proposed, therefore, 

that the approach to the semiotic issues of language, signs and design starts from two different 

but complementary emphases. 
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The first one considers design as a phenomenon of language, built from a methodological 

procedure, understanding it as a communication element in which the products assume and 

produce messages. They are constituted by means of signs that end up generating meanings. 

This first emphasis approaches the creative process of the Mobi Project and has helped us to 

recognize and understand its visual codes as the initial basis of this research, but also of the other 

creative processes studied. 

The second emphasis deals with the language of design itself, in which the constitutive, 

ontological and epistemological issues are evaluated, assuming an understanding of how signs 

are structured within this field. This orientation makes it possible to broaden the questions about 

playful language in the production of design, supported by the other three objects of this 

research. 

Peirce (2019) defined that the sign has a triadic nature and can be researched as follows: the first 

one, according to the sign itself, the second, according to what the sign refers or represents of its 

real and concrete properties; and the third, according to what its interpretant is able to perceive, 

characterize, and how she/he reacts to its effects. Which are respectively the result of: 1. a 

sensation; 2. a memory; and 3. an association or relation that happens between the sensation and 

the memory. 

In this scenario of Semiotics, in general, we conclude that the sign is the mediating element 

between something and its interpretant. Signs are organized in codes that constitute language 

systems. In that sense, culture, language and communication represent an indissociable system 

considering that language should be considered as the basis of communication composed by 

different kinds of signs and codes, by symbolic trades and by representations and 

characterizations of cultural aspects. 

 

Results We emphasize that the four creative processes communicated visually and translated 

their languages through different signs, codes and symbols. In each process, culture was 

highlighted as a conceptual and linguistic element leading to playful forms and designs. 

In its original concept, the playful element was translated into curious, different, affective, fun, 

geometric, colorful, and playful forms. The symbolic and the subjective aspects transformed the 

character of the created object, positively, and naturally humanized. The analysis of the references 

symbolizes in a evident way their shapes and colors. It is a synthesis of all the resources of 

overlapping language and playfulness as mediator of visual communication. 

About the children's furniture, what stands out as a remarkable element, besides the geometric 

shapes and the playful language, are changes that emerged during the process. In the EMEI 

buildings' communication elements, it was noted that modulation, the rhythm of the facades, 

was a strategy for the use of color, for the arrangement of openings, with the wide frames in 

geometric shapes, circles and squares. Giramundo puppet’s sketches show the characters Saci 

and Cobra Norato. One can perceive the choice and definition of the Indigenous character’s form, 

its proportion and volume: a reference to the Amazonian and Brazilian art and culture, by means 

of the graphisms and the rhythmic textures of the ceramics and also of the indigenous culture. 
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In Ronaldo Fraga’s O Rio São (São Francisco river) collection, emphasis was placed on the 

architecture of the riverside houses, portrayed in the ceramics, their soft colors in the shades of 

the tiled roofs and the pastel tones of the facades, the strongest colors being found in the details 

and finishes. Another very expressive and symbolic element of language are the waves of the 

water, which communicate the São Francisco river. This is why it is defined as one of the 

languages which interfaces with the design of the furniture synthesized in this work. 

 

Conclusion The nature of interfaces that is suggested in this work is acknowledged by the 

segmentation of concepts and by the complexity of connections between creative processes, 

objects of research, their arts and languages. The mediation between Play and the visual 

languages and the codes is stemmed from the playful Brazilian culture related to Group 

Giramundo in Cobra Norato, from the relationship between the Amazonian natural forms, and 

from the textures found in Brazilian craftsmanship. It came in association with the reality of the 

environment, the forest and its importance in the national and global context. 

The symbology of the water and the organic forms – of nature and of the animals – inspired the 

curved and overlap design, with movement, voids, and the variation in the heights of the tables, 

and the chairs. 

The playful design was identified in the interplay between filled and empty spaces, in the 

possibilities of graphics and textures, and with the colors and tones, of earth brown, blue and 

green. Poetry and delicacy came with the combination of the pieces, imagined for a playful space, 

which transformed into a great children's game. Image 1 shows the result in a volumetric model 

of the furniture created and patented, as a synthesis of mediation and interrelation of playful with 

language, culture and context. 

 

Image 1. Playful Design - Tables and chairs inspired by the Brazilian fauna and flora 
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One of Project Mobi’s findings is the perception and understanding that creation from playful 

visual forms is a communicative operation and generates reactions such as affection, proximity, 

joy and emotion. We delved into the creative complexity of each process, understood its different 

design practices, its unique forms and how Play can be used in the mediation of visual language, 

and culture, by seeking the theme and context in the most symbolic references and establishing 

its immediate communication.  

 

Acknowledgement Instituto Advance Brasil – IBRA, for funding this research. 
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Chapter 4 
Sensory experience

This chapter aims at describing the design of experiences focusing on human senses, an increasingly 

demanded UX approach. The papers explore interaction strategies related to auditory and tactile/

haptic sensory systems.

• In the paper INVISIBLE DESIGN: FOCUS ON THE AUDITORY EXPERIENCE, professor Kiechan 

Namkung from Kookmin University introduces a contemporary and fundamental approach 

to experience design. He explores sound UX, i.e., the aspects of auditory communication and 

identity, aiming to develop a sensory experience of products and services. The author focuses 

on adopting auditory elements to create a company’s sound identity that delivers differentiated 

experiences and value to users. The paper also covers the current possibilities of user’s auditory 

interaction as in the case of digital voice assistants. VUI – Voice User Interface, as a core natural 

UX, offers many opportunities for communication with consumers, and several trends regarding 

auditory experience are arising in areas such as autonomous mobility.  

• The paper INTERACTION APPROACHES IN 3D PRINTED AUDIO-TACTILE GRAPHICS presented 

by Emilia Christie Picelli Sanches and professors Juliana Bueno and Maria Lucia Leite Ribeiro 

Okimoto from UFPR – Universidade Federal do Paraná covered the current literature to unveil 

how researchers are developing solutions to provide accessible experiences to people with 

visual impairment. By resorting to a systematic literature review, the authors identified three 

main approaches to 3D printed audio-tactile graphics: use of electronic boards, computer vision 

associated with 3D printed models, and 3D printed overlays on top of a touchscreen. The findings 

evidence there are multiple approaches to design audio-tactile experiences. 

• Professor Gloria Angélica Martínez de la Peña from UAM – Universidad Autónoma Metropolitana, 

Unidad Cuajimalpa, presents in the paper INFORMATION DESIGN AND WAYSHOWING FOR 

VISUALLY IMPAIRED PEOPLE a project related to inclusive design aiming at quality of life in 

the university facilities. By resorting to a collaborative and interdisciplinary design approach, 

students, professors, and visually impaired people developed a haptic map system for the 

UAM, Cuajimalpa campus. A nine-steps methodology guided the haptic design process that 

paid particular attention to the way people with visual impairment perceived the campus and 

their cognitive representations of the environment. Such conceptual and representational 

information was crucial to developing a relevant haptic design solution. The initiative provides 

methodological direction for designing multisensorial experiences.
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Abstract Auditory is a sense with unique characteristics compared to others. So far, the field of design 

has been studied and developed around the visual sense, but from now on, we should pay attention 

to the experience design centered on auditory. To deal with auditory sense from the perspective of 

design, we present a study on auditory identity to manage the auditory communication between the 

company and users. The field of auditory experience design is actively being studied in various areas, 

including research of future mobility represented by autonomous driving research of voice assistant 

that carries out voice interaction, and so on. 

 

Keywords Auditory experience, Sound identity, Voice, Sound UX, Human factor. 

 
Introduction We experience countless sounds in our daily lives. Of those many sounds, except 

the sounds from nature, most are processed sounds made to convey meanings with a  specific 

purpose. Often, we listen to sounds, such as navigation guidance voices in cars, various 

notification sounds on smartphones, logo sounds on corporate advertisements from the media. 

We grasp the meaning through repeated experiences.  

Of the five senses of human beings, the auditory one has a unique characteristic that 

distinguishes it from other senses. We can completely block our vision by closing or covering our 

eyes.  However, while we can cover our ears to block sound, it is impossible to completely block 

sound above a certain volume. It may be attributed to this characteristic of hearing that warnings 

in critical situations in everyday life are delivered mostly through stimulating sounds.  

We can see a range of about 120 degrees through our eyes. Also, we may find the source of smell 

through our olfactory sense. In addition, taste, and touch are very limited senses that can only be 

felt by direct contact with the human body. However, auditory is an omnidirectional sense that 

can recognize a much wider range and area than others.  

 
* The author is also the Sound UX Design Center research director at TED-Graduate School of Techno Design, Kookmin 
University. 
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We all have had at least one experience of dozing off on the bus or the subway and getting off in 

a hurry after listening to the announcement at the station where we had to get off. This is an 

example of Colin Cherry’s theory (Cherry, 1953) called the “cocktail party effect.” He mentions 

human hearing, which allows us to hear stories of interest at noisy cocktail parties, which refers 

to the amazing ability of auditory sense to pick out exactly what we want to hear. This effect 

proves that auditory is a possible sense of selective perception related to the brain (Wood et al., 

1995). This feature of auditory sense is widely applied to IT products. Just as we call Siri, Apple’s 

voice assistant – the technology embedded in a digital assistant that recognizes its name and 

wakes up and reacts to it – is a good example of giving a digital product an auditory organ 

(Namkung, 2020). 

We study experience design to create the sensory experience of the products and services 

experienced by the user. Therefore, auditory experience design is about all kinds of sound design 

in products and services experienced by users. Furthermore, it can be defined as designing the 

elements of auditory communication with users. 

 

Auditory experience design  

Infinite possibilities Lindstorm (2005) presented the importance and utilization of each sense of 

communication between company and consumer. Companies relied more than 80% on visual 

methods for communication with consumers, with 12.1% utilization of auditory. Auditory sense’s 

utilization is very low even though it has the highest stimulus-importance along with visual and 

olfactory among human senses. These results can be interpreted as meaning that there still are 

many opportunities for communication with consumers using auditory approaches. 

 

Auditory identity Companies use methodologies to manage design elements, which are called 

design identity. These include traditional identities such as: corporate identity, brand identity, 

product identity and visual identity. However, the study of auditory identity was relatively slow, 

which is the reason why we defined the structure of auditory (sound) identity in a previous study. 

Auditory identity is a methodology for integrated management of auditory elements that help 

shape the ideal image of a company in delivering consistent and differentiated experiences and 

values to users through a variety of auditory experiences (Namkung & Pan, 2018). The structure of 

auditory identity can be divided into brand sound, feedback sound, and environment sound; all 

must contain unique sound images of the company (Namkung, 2019). 

 

 
Figure 1. The structure of auditory(sound) identity (Namkung, 2019) 
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Research trends Sound has begun to be studied as an element of design since Jingle – the sound 

logo of a company – was defined as a component of brand identity by Keller (1998). The initiatives 

of early auditory experience design focused on how to design the attributes of the sound itself 

(e.g., pitch, volume, tone, etc.) rather than on designing experiences. Even this aspect was not 

recognized due to the importance paid to the area of visual design. However, with the 

development of emotional engineering and the expansion of the field of experience design, the 

importance of sound has grown. 

One of the most studied areas of auditory experience design is related to future mobility. Since 

the driver’s eyes cannot be restricted, especially in autonomous driving systems with three or 

more levels, the auditory experience can be very important in delivering information for safety. As 

the transition of control between the driver and the autonomous system has emerged as an 

important issue, research on multi-modal interaction design in the transition of control centered 

on auditory has been actively conducted (Pavlo & Joost, 2015). Furthermore, in the future mobility, 

various personalized functions through the voice certification of passengers are being used in 

concept cars of various car manufacturers. 

Voice interaction, also called VUI – Voice User Interface, which is the core of natural UX, is also an 

area that scholars and practitioners are focusing on. While research on voice interaction was 

initially focused on technical areas such as accuracy and recognition rate, recent research has 

expanded to emotional fields. In other words, this means designing the voice of digital assistants 

supporting voice interaction, studying personas that add human factors to deliver ideal corporate 

images to users. For example, a study focusing on the voice of a digital assistant with a human 

factor of warmth to verify whether it can give users a better experience (Katja et al., 2020) or 

adding new human factors to the UX evaluation scale of voice interaction (Zhuxiaona & James, 

2018). The nature of these studies will be closely related to the mental model that the user expects 

from the digital assistant. The role user expects from digital assistants (e.g., secretary, friends, etc.) 

will determine the human factors that need to be studied, and these mental modes will also be 

associated with the use of digital assistants and corporate images.    

 

 
Figure 2. General conceptual framework of human factor study in the VUI  
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One of the new areas of research in auditory experience design is the study of auditory 

communication with objects, not humans. For instance, during the process called Cavitation, a 

study captures 20 to 100 Khz of sound from plants to determine their health status (Khait et al., 

2019), and another study shows that plant growth rates respond more effectively to specific sound 

frequencies. Both are also good examples for future smart farm applications. 

 

Conclusion As discussed in this paper, auditory experience design is expanding its coverage very 

quickly and in a variety of ways. Most experience designers have focused on visual design research 

for a long time, and the value of opportunities for auditory experience design is infinite. However, 

the number of researchers studying auditory experience around the world still seems very small 

compared to the number of researchers in other fields. The Sound UX Design Center at Kookmin 

University is the only institute of auditory experience design in Korea, and we look forward to 

working with many researchers on convergence studies that incorporate the auditory experience. 
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Abstract 3D printing is increasingly becoming a popular choice when it comes to producing tactile 

graphics for people with visual impairment. Recent research focuses on augmenting the 3D printed 

tactile graphics with audio annotations and several ways of designing these audio-tactile graphics are 

being reported. This paper presents a systematic literature review focused on interactive approaches 

in 3D printed audio-tactile graphics. Out of 29 publications found to be relevant, three major 

approaches were identified: (1) use of electronic boards, such as Arduino and Raspberry Pi; (2) 

computer vision, with a 3D printed model being recognized by a camera during tactile manipulation, 

and; (3) 3D printed overlays on top of a touchscreen, such as tablets and smartphones. This paper aims 

to describe such approaches. 

 

Keywords Interaction, Audio-tactile, Visual impairment, Accessibility, Design.       

 
Introduction Tactile graphics are important assistive resources for people with visual 

impairments. They can be used, for example, in orientation & mobility, and in educational settings. 

They can be produced using swell paper, Braille embossers, thermoform (Götzelmann, 2018; 

Rossetti et al., 2018; Kolitsky, 2019), and can be even handcrafted. Currently, 3D printing is 

becoming a more popular choice to produce tactile graphics due to recent advances in 

technology and advantages over other processes, such as the ability to print more accurate 

models or replicas and more freedom for modeling two-dimension, three-dimension, tangibles, 

embedded electronics, etc. 

Although satisfactory, tactile-only graphics demand a high cognitive load for a person with visual 

impairment, as it requires to use only one sensory channel to understand both textual and 

graphic information (Götzelmann & Winkler, 2015; Holloway et al., 2018). In this context, recent 

research focuses on how to increase the interactivity of 3D printed tactile graphics by adding 
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audio annotations and feedback. This type of graphics can be named 3D printed audio-tactile 

graphics (Götzelmann, 2016a), interactive 3D printed model (Shi, Zhao & Azenkot, 2017b), or audio-

responsive tactile templates (Kolitsky, 2019). In this chapter, the first nomenclature is adopted. 

Some advantages noted by Götzelmann, (2016a) and Shi, Zhao & Azenkot (2017b) in the use of 

audio-tactile graphics as opposed to tactile graphics are reduced complexity, less cognitive effort 

to understand information, and less use of physical space (audio substitutes Braille text). 

There is not a single way to produce audio-tactile graphics and design an accessible experience. 

In fact, guidelines are still incipient. Since research on this topic are often experimental, several 

interaction approaches are presented. On this context, the present study aims to describe three 

major approaches being currently used to design 3D printed audio-tactile graphics, under the 

premise of an accessible experience for people with visual impairment. To establish the state of 

the art on this topic, this research developed a systematic review of the literature on the topic, 

the initial phase of the ongoing Ph.D. studies of the first author.  

 

Research Method A systematic literature review is the research method adopted on this research. 

Three databases were selected: Google Scholar, Scopus and Science Direct. Both English and 

Portuguese articles were accepted. The publication period was narrowed to 2015-2020. The search 

string used (both English and Portuguese equivalent) for the review was: 

• (audio OR auditory) AND (tactile OR haptic) AND (image OR map OR graphic OR model) AND (“visual 

impairment” OR blindness OR blind OR "low vision") AND ("3D printing" OR "additive 

manufacturing") AND accessibility. 

As presented on Figure 1, three rounds of reading were conducted. Firstly, title, abstract and 

keywords. Secondly, introduction and conclusion. Lastly, a full reading of the article. Initially, 1102 

publications were collected from the databases, 1058 after duplicate exclusion. After the first 

round, 179 remained and, after the second screening, 47 were selected. Finally, after a full reading, 

only 29 publications were considered pertinent. 

 

 

Figure 1. Systematic review process 
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Results and analysis At the end of the systematic review, 28 articles and 1 master’s thesis were 

considered relevant to the topic. Following, results were clustered based on the technology used 

to design 3D printed audio-tactile graphics. Since 3D printing was already a common factor to 

tactile interaction, clustering was based on the technology used to add audio interaction. 

Altogether, six clusters were identified (Table 1). 

 

Table 1: Clustered results 

Technology used to add audio 

interaction 

Authors 

Electronic board Anagnostakis et al. (2016); Brito et al. (2016); Giraud et al. (2017); Giraud & 

Jouffrais (2016); Holloway, Marriott & Butler (2018); Quero et al. (2018); 

Rossetti et al. (2018a); Rossetti et al. (2018b) 

Computer vision Götzelmann & Winkler (2015); Jafri et al. (2015); Jafri et al. (2017); Shi (2015); 

Shi et al. (2016a); Shi, Zhao & Aznekot (2017); Shi et al. (2017b); Shi et al. 

(2018); Shi et al. (2019) 

Touchscreen Brule et al. (2016); Götzelmann (2016a); Götzelmann (2016b); Götzelmann 

(2018); He et al. (2017); Kolitsky (2019); Taylor et al. (2016) 

Sound recognition Shi et al. (2016b); Tejada et al. (2018) 

Audio pen Ghodke (2019); Ghodke et al. (2019) 

Wearable D’Agnano et al. (2015) 

 

The analysis has shown that six approaches are being currently explored by researchers, which is 

a combination of 3D printing with either (1) an electronic board, (2) computer vision, (3) 

touchscreen, (4) sound recognition, (5) audio pens, or (6) wearables. The first three are used more 

frequently by a variety of researchers, while the other three are minor contributions. In this paper, 

only the first three approaches will be discussed.  

 

Electronic boards This approach, although clustered under a common factor – use of electronic 

boards –, proposes distinct tasks for people with vision impairment when interacting with an 

audio-tactile graphic. In addition, different choices of boards are noted – Arduino UNO, Arduino 

Nano, Bare Conductive TouchBoard, Raspberry Pi, Makey Makey. It is not uncommon to see 

exploration between 3D printing and electronic boards, as they are both considered low-cost 

technologies (Giraud et al., 2016) and part of the maker community (Holloway, Marriott & Butler, 

2018). 

The main idea is that the audio-tactile graphic can be embedded with some type of triggering 

point (a button, a sensor or even conductive paint) that are linked to an electronic board. Thereby, 

when people with visual impairment interact with the graphic by touch, they can trigger audio 

feedback in specific points. 
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Anagnostakis et al. (2016), for example, combine a smartphone app, capacitive touch sensors, an 

Arduino UNO board and a 3D replica to provide accessibility to people with visual impairments in 

museum exhibits. The 3D replica is enhanced with sensors that trigger audio descriptions when 

being tactually explored. However, further interaction can be made on the app, such as swipe to 

move exhibitions categories and tap to pause or play audio. The app also allows the person with 

vision impairment to navigate through the exhibit and selected which one to explore. 

On the same topic, Quero et al. (2018) produced a prototype for artwork accessibility by resorting 

to a conductive painting and a TouchBoard to create interaction. When user places his/her hands 

on the 3D printed audio-tactile graphic, a general description is triggered. Then, for further 

detailed audio descriptions during tactile exploration, user can double or triple tap specific tactile 

elements.  

Touch gestures are also found on Holloway, Marriott & Butler (2018) research, where audio 

feedback points are triggered by single, double tap or a long press on a sensor placed on different 

tactile elements. Opposing this approach, Rossetti et al. (2018a; 2018b) made use of buttons, 

distinctive by shape, and a Raspberry Pi board. A user with vision impairment would explore the 

audio-tactile graphic with their hands and would press the buttons to navigate audio 

descriptions. Each shape conveyed a different type of audio information. 

It is important to note that the point that triggers audio must be distinctive, so that people with 

vision impairment can recognize the task autonomously. However, as stated by Holloway, Marriott 

& Butler (2018, p.10), when placing audio annotations on a tactile surface, the “trigger points 

should not be intrusive or distort the appearance” of the audio-tactile graphic and that “triggering 

of auditory information should be the result of a definite action”. 

 

Computer vision This approach depends on a camera (external to the 3D printed audio-tactile 

graphics), and visual tags placed on the graphic, to serve as a tracker. Therefore, the tracker gets 

recognized by the camera, which then loads audio descriptions for the audio-tactile graphic. The 

camera can be either from a smartphone, a tablet or a computer (Götzelmann & Winkler, 2015; 

Jafri et al., 2015; Shi, Zhao & Azenkot, 2017b). 

Jafri et al. (2015; 2017) developed a tangible tracking system to teach tactile shapes and spatial 

awareness to children with visual impairment. To do so, the authors combined 3D printed 

geometric shapes with an open-source tracking system developed by MIT’s Media Lab, called 

Trackmate. This system recognizes visual tags that are placed on each surface of an object, and 

in return can trigger audio and information about its position in space. The camera is placed 

underneath a translucid desk, and children manipulate 3D tagged shapes over it. Audio feedback 

is given depending on which tag is recognized by the camera. 

Conversely, Shi, Zhao & Azenkot (2017b) and Shi et al. (2019) created a system specifically for their 

3D printed audio-tactile graphics. It is also based on recognized tags; however, a single cubic tag 

is added to the graphic. Then an application, called Talkit, recognizes and interprets information 

from that graphic. It is worth noting that the interaction between the user and the system can be 
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made not only by touch (pointing a finger to a tactile element to hear its description), but audio 

can also be triggered by speech commands. 

 

Touchscreen 3D printed audio-tactile graphics with the touchscreen approach are tactile overlays 

that are put on top of a device’s display. Then, when a person with visual impairment explores the 

graphic with their hands, they trigger audio as if they were taping directly onto the display. To do 

so, it is possible to use conductive 3D filament or paint, place small holes on the tactile graphic or 

3D the graphic thin enough so the touchscreen recognizes the touch (Götzelmann, 2016a; 2016b; 

Taylor et al., 2016; He et al., 2017; Kolitsky, 2019). 

As stated by Kolitsky (2019, p.2), the challenge of this approach is “to create a way for the electrical 

activity of a finger touch to reach the surface of an iPad or iPad Pro audio button so that it can 

fire and read the recorded audio”. To solve this challenge, the author drilled holes and filled with 

conductive paint (Kolitsky, 2019). Then, he produced several HTML pages with virtual buttons that 

could be triggered along with the tactile exploration. 

With a different technique, He et al. (2017) created 3D printed cutout tactile overlays. When placed 

over a smartphone display, the user could touch the screen directly due to specific points being 

cutout. Each hole had a different audio annotation. 

Götzelmann (2018) presents another strategy. The author proposes thin 3D printed tactile 

graphics (maximum of 1mm in height), with conductive 3D printed codes on the sides. When put 

on top of a screen, the unique code is recognized by an app, which then loads information about 

the graphic. After that, the user with vision impairment can explore the graphic with his/her 

hands and use touch gestures or speech commands to trigger audio feedback.  

 

Conclusion The exploratory study presented on this paper aimed to establish the state of the art 

on the topic, as well as to find research gaps and ideas. We presented three different approaches 

to make 3D printed audio-tactile graphics interactive. A combination of 3D printing with an 

electronic board, computer vision or a touchscreen. These were designed to give an accessible 

experience to people with visual impairment. Indeed, there is not a single way to design and 

produce audio-tactile graphics and each research explored the theme differently. Still, it is found 

to be positive that researchers are experimenting on the topic. 
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Abstract This document aims to present a collaborative research and design project conducted within 

a line of research called “Inclusive Design for the Quality of Life” at a public university in Mexico, the 

Autonomous Metropolitan University, Cuajimalpa campus (UAM-C). It refers to a system consisting of 

seven haptic maps that provide a spatial representation of the UAM-C facilities, including its main 

areas and services. The general goal is to facilitate the location as well as autonomous and 

independent mobility of people with visual impairment within the campus. 

 

Keywords Haptic maps, Haptic design, Wayfinding, People with visual impairment, MADIC.  

 
Introduction The haptic maps system has been conceptualized as an inclusive and accessible 

proposal for designing haptic information within the framework of Universal Design and the 

Convention on the Rights of Persons with Disabilities. It resulted from a piece of participatory and 

interdisciplinary research developed by ten students specializing in Information Design as part 

of the master program in Design, Information, and Communication (MADIC by its acronym in 

Spanish), five participants with visual impairment, members of an Association called Ojos que 

Sienten AC, (Eyes that Feel, a non-profit organization), as well as the author of this paper.1 It was 

developed during 2015 and installed at the university in January, 2016.  

The UAM-C’s haptic maps enable users to: a) identify each floor of the university facilities; b) 

identify the main areas located on each floor; c) establish autonomous pathways so that people 

with disabilities can move around the university space; d) establish navigation routes to a point 

of destination; and e) locate all the informative and direction signs placed within the university 

using the Braille system. 

This is an innovative project since no other public or private space or institution exists in Mexico 

with a comprehensive mapping system promoting independent mobility of people with visual 

impairment. Besides, an inclusive methodology was used since throughout the whole process 
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people with visual impairment formed part of the research and design team. They actively 

participated in following the entire pathways throughout the facilities and the maps’ spatial 

conceptualization and representation. They drew sketches and supported the definition, 

evaluation, and implementation of functional models and prototypes. Throughout the time they 

formed part of the team, their participation was both essential for developing the system 

instrumentation and extremely valuable during the teaching-learning process. 

 

Background and Details The Autonomous Metropolitan University, Cuajimalpa campus has a line 

of research2 that seeks to develop inclusive designs promoting the quality of life for people with 

disabilities. Another relevant aspect is the fact that the university’s education model focuses on 

student-centered learning. A strategy to foster self-learning consists of linking students to 

research projects conducted by their professors. Most programs of study, whether undergraduate 

or graduate, follow this dynamic. This learning process makes it possible to carry out socially 

relevant projects that link students both to reality and to the faculty’s areas of research. 

Following this dynamic, the UAM-Cuajimalpa’s haptic map system forms part of the 

aforementioned line of research. Besides, it was carried out almost simultaneously with another 

closely related project consisting of a comprehensive signaling and wayfinding system3 for the 

university (2014-2015). This system was generated a year earlier by eight undergraduate students 

and two professors4, also following a universal design approach aimed at providing accessible 

spatial information about the facilities both for people with normal eyesight and for those with 

visual impairment.  

The ruling principles governing both proposals were to focus on people with visual impairment, 

their needs and rights, seeking to promote equitable and inclusive conditions and proposals. It 

was also recognized that given their impairment they are entitled to specific rights such as the 

Right to Information and Communication (Hernández Licona, Juan Manuel, 2007: p. 145) which 

states: 

 
2 The objective of the line of research called Inclusive Design for the Quality of Life - Main Guidelines is to develop 
interdisciplinary design research projects with a strong social, inclusive, and sustainable nature that – through its results – 
may have a significant intervention in the quality of life. The subject matter studied involves researching the different 
issues experienced by groups of people who are usually subject to discrimination, with a particular interest in impacting 
solutions to these issues through multidimensional and interdisciplinary design projects. Inclusion of individuals 
experiencing disadvantage or discrimination is of particular interest to this line of research. Particular emphasis is placed 
on people with disabilities becoming participants and direct collaborators in research projects, as well as connecting with 
a diversity of organizations and institutions embracing and supporting them. Issues such as world-wide demographic 
aging and the lack of congruent inclusive proposals based on sustainable development are also of primary importance to 
this line of research, particularly if emphasis is placed on the segregation of important segments of society, such as the 
elderly, children, ethnic groups, subcultures, and people with disabilities. 

3 Wayfinding is defined as an information system that guides people through a physical environment and improves their 
understanding and experience of space. Wayfinding is what we do when finding our way in unknown quarters. (Mollerup, 
2013) It is of particular importance in complex constructed environments, such as urban centers, healthcare centers 
(hospitals), educational campuses, and transportation systems. As architectural environments become increasingly 
complex, people need signaling, maps, directories, as well as symbols or codes to help guide them to their destination. 
Efficient signaling systems in these high-density environments that are full of stress and movement contribute towards a 
sense of wellbeing and security. (Interactive, 2014) 

4 The research professors who directed the wayfinding system are María González de Cossío, PhD; and Angélica Martínez 
de la Peña, PhD. 
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(…) when blindness is total, hearing and touch become the main channels for information reception, 

whereas for people with poor vision, the minimal vision they have is an additional resource they can rely 

on. The development of alternative information media must be promoted, such as publications in the 

Braille system, recordings in audio cassettes, records, or compact discs, among other media.  

In implementing both projects, it was essential to integrate these guidelines. The entire wayfinding 

system, for instance, integrated Braille texts into all its designs. Furthermore, for the haptic map system 

for people with visual impairment, it was important to understand the possibility of developing a proposal 

that would clearly communicate to them how space is constituted and conveyed. Article 2 of the 

Convention on the Rights of Persons with Disabilities was thus considered. 

“Communication” includes languages, display of text, Braille, tactile communication, large print, 

accessible multimedia as well as written, audio, plain-language, human-reader augmentative, and 

alternative modes, means and formats of communication, including accessible information and 

communication technology. (Convention on the Rights of Persons with Disabilities (CRPD) | United 

Nations Enable, 2015) 

The research team came to understand that haptic maps are an indispensable element in 

proposing a comprehensive signaling system within the university that is articulated and 

inclusive, combines signaling, visual, haptic, and interactive you-are-here-type mapping, symbols, 

colors, typographies, Braille system, and other communication media, such as digital and 

interactive screens. Apart from the Braille system and large print, the mapping system must 

contain a haptic representation congruent with the way space is experienced by people with 

visual impairment. It must also integrate tactile codes that enable them to recognize space 

intuitively, as well as facilitating access to and interaction with the entire haptic system.  

One of the basic principles for the team was that when a person with visual impairment enters 

the campus, it is essential that they be able to use haptic maps in order to understand the 

distribution of the space they are in and also integrate the information they need for moving 

around with independence and autonomy. Another important principle was that these maps 

should not be based on visual representations made by people with normal eyesight but should 

rather be based on spatial representations coming from the multisensorial experience of people 

with visual impairment. The haptic maps therefore had to be based on the essential principle of 

cognitive-spatial representations that people with visual impairment are able to make once they 

have formed a mental image of the space itself based on the experience obtained from walking 

the pathways, as well as sensorial and kinesthetic explorations of the place. It should be 

highlighted that this requirement is essential for any hapto graphic design model. 

After analyzing different examples of tactile and haptic designs based on visual representation, it 

was observed that once they are translated into high relief, they are meaningless to people with 

visual impairment and therefore fail to communicate. These high reliefs thus turn out to be 

useless. This is due to the fact that the represented information is only relevant to people who 

can see. Besides, these designs are composed in a way that integrates relationships between 

elements that only make sense and communicate when they are seen, regardless of whether they 

are in high relief, integrate the Braille system and resort to textures. It must be understood that 

if tactile designs are based on visual codes, representations, and relationships, these types of 

designs will lack meaning or communicative value for people with visual impairment. The 
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explanation is quite simple: visual perception and haptic perception are completely different 

systems and function in a totally different way. The type of “tactile or haptic” designs that only 

translate the visual into high relief should no longer be produced since they fail to work, 

communicate, and be inclusive. 

Haptic maps and any other haptic design must integrate information in a precise way that is 

relevant for the haptic system and, as far as possible, must integrate information derived from 

other senses. All the information that people with visual impairment perceive when they are 

exploring space must form part of the haptic design and appear on the maps. 

 

Methodology to Implement the Haptic Map System Tactile or haptic maps and designs are 

usually 3D representations in high relief attempting to symbolize or translate space for a person 

with visual impairment who perceive the information they contain through touching and 

exploring with their fingers. It is a mistake to think that these kinds of designs must be 

determined by conventional analogous visual maps, which end being mere translations using 

high relief and textures. 

The skill shown by people with a visual disability when moving around space is related to haptic 

perception, which refers to the capacity to interact with objects using the sense of touch. The 

term Haptik was used by a German psychologist called Max Dessoir in a paper he wrote in 1892 

entitled Über den Hautsinn (About the Sense of Touch). Here, he defined the concept of the haptic 

as the perception acquired through actively exploring objects and surfaces, as opposed to passive 

contact by a static subject during tactile perception. Morash et al. (2012) amplify the term haptic 

in order to include the combination of tactile, proprioceptive, and kinesthetic information. Thus, 

the orientation of a person with visual impairment is also complemented by the perception they 

have of their own body and movements. 

Haptic principles have been applied to the creation of a mapping system for the orientation and 

mobility of people with a visual disability. This system’s function is to enable a prior understanding 

of space. Maps help people with visual impairment to generate cognitive maps, since through the 

haptic exploration of map surfaces, the subject constructs a mental representation of space that 

helps define pathways and recall the environment’s relevant qualities. Cognitive mapping 

improves an individual’s knowledge of space, i.e., their capacity to locate objects on site, since 

when people with visual impairment try to know their location, they must first rely on previous 

information to help them know the form of the space, the main points of location, as well as 

possible pathways. Thus, during the task implementation (moving about the space), they will 

have the ability to understand their body as an object moving through space.  

When designing haptic maps, it is necessary to emphasize some important guidelines. Given that 

haptic perception does not have the same resolution as visual perception, it is essential to think 

with the sense of touch. In other words, the signs on a map should not be complex since they 

might not be understood. Too many elements must not be included since haptic perception is 

sequential and an increase in exploration time will intensify the subject’s cognitive burden. 

Another aspect to consider is that it is easier for people with a visual disability to understand  

objects with high relief through their contour rather than as solid forms. In this sense, the map 
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may include lines with different thicknesses or discontinuous patterns expressing various 

meanings. Different heights or reliefs may also be resorted to. Lastly, space zoning may also be 

based on textures, taking care to keep them simple, clearly distinguishable from each other, and 

avoid using too many.  

The UAM-C’s seven haptic map project is entirely based on the hapto graphic design method. This 

means that any design based on this method contains important features: a) as a collaborative 

process, it integrates people with disabilities as part of the design team from the beginning of 

the project; b) people with visual impairment play an essential role in defining the problem and 

needs; c) they actively participate in defining the design solution goals in accordance with the 

detected issues; d) they are active collaborators in the cognitive processes of conceptualization 

and spatial representation for each solution (this means they are in charge of drawing the first 

sketches for the solution project); and e) people with visual impairment are the ideal evaluators 

of a design solution; besides, they propose improvements that enable their peers to understand 

the project more affirmatively. 

The haptic map project emerged from the following questions: which would be the most 

appropriate way to interpret the university’s space on a map? And based on that interpretation, 

would it be possible to generate a significant design proposal for visually impaired people that 

enables them to have accessible information about the university space, based on which they can 

take decisions regarding how to move around the facilities in an independent and autonomous 

way? 

As aforementioned, the essence of the project is contained in the haptic design method, the 

conceptualization and representation principle of which focuses on those significant, 

communicative, and informational elements emerging from the spatial representations or 

drawings made by people with visual impairment that derive from their mental or cognitive 

images. 

The haptic design method is opposed to limiting the represented information to a high-relief 

translation of representations that are derived from the sense of sight. If the “tactile or haptic” 

image is a reductionist result of the interpretation and visual representation process, then it can 

hardly become significant and communicative for people with visual impairment. This is 

insufficient, even worse, it does not work since it fails to communicate anything to people with 

visual impairment. 

It has been demonstrated through other studies carried out by the research team that the haptic 

images that people with visual impairment need are those they themselves create, based on the 

descriptions or spatial representations they draw, the mental configuration of which is based on 

information about what they have previously touched, smelled, heard, or explored. 

Thus, the ideal haptic images are those composed by the constitutional elements of an image 

that are significant for people with visual impairment in terms of their number, size, proportion, 

proximity, scale, and location. 

For a person with visual impairment, for instance, the image of a wheelchair must communicate 

that it is an object with a seat, a backrest, and a wheel on each side enabling a person with motor 
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disability to move around seated in this wheeled chair that can travel along pathways. In other 

words, the pictogram that expresses universal accessibility with a wheelchair in profile and high 

relief does not communicate anything at all about what it is meant to represent. The case of a 

dog would be another example. The haptic image of a dog must represent a medium-sized 

animal with a regular body (not too skinny nor too obese) with four medium-sized legs and a tail 

(connected to its body), two eyes, two ears, one nose and a snout.  

These examples imply that a hapto graphic design must represent the data previously included 

in a sketch of the object made by a person with visual impairment. This design contains essential 

criteria which once translated into high relief become highly informative and communicative 

since they are mainly derived from haptic and multisensorial perception.  

This makes it possible for the haptic design to be extremely intuitive. In other words, this implies 

that no previous learning is required, it is not physically debilitating in terms of the effort needed 

and does not produce frustration. 

 

Methodology and Development to implement the Haptic Map System As aforementioned, the 

creation of a mapping system for people with visual impairment followed a haptic design method 

that integrated the people with visual impairment into the design team and is based on their 

mental and cognitive representations. The process to create the maps followed nine steps 

(identified in the following paragraphs through letters in parenthesis), briefly described below. 

In order to solve the problem of finding the most appropriate way to map the university’s space, 

the research team first: (a) invited five people with visual impairment to walk all the university’s 

pathways starting from the pedestrian entrance and including the eight floors. These walks were 

recorded on video in order to be able to keep a record of all the routes followed and the opinions 

expressed by the people with visual impairment. This was followed by an intense initial sketching 

session (b) during which the people with visual impairment sketched the different floors 

according to their mental and cognitive-spatial representations resulting from their wayfaring 

experience through the premises. This process was also documented. These sketches enabled 

the team to understand which were the space’s most relevant aspects, as well as those mentioned 

as essential so that they would be included on the maps. Based on all this material, the team 

made an in-depth analysis (c) of both the videos recording the wayfaring experience, what the 

people with visual impairment said about the experience, and the sketches they had made. These 

materials were crucial to understand the complexity of the spatial issue and what had to be 

designed. It also enabled the team to become aware of all the obstacles and barriers that had 

been identified and to obtain findings (d) relevant to the design process. Based on all this 

information, the team was able to produce the first map models; (e), these models were first 

designed in two dimensions using Illustrator software. With these files, the team was later able 

to produce the models in high relief, measuring 35 x 50 cm. These first maps show a coding 

system based mainly on geometric forms representing the classrooms and different spaces, as 

well as icons to symbolize drinking fountains, staircases, ramps, pathways, bathrooms, security 

stations, elevators, and so forth. These maps were assembled with estimated dimensions. They 

were not drawn to scale, emphasizing spatial conceptualization and representation, rather than 
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reflecting real dimensions. The team decided to represent the university building through seven 

haptic maps. One is called the “base map.” It is located at the main entrance and people with 

visual impairment can be guided by tactile-podal means. This map shows a representation of the 

first floor, a general description of the system and how it works, as well as all the other guidelines 

written in Braille regarding the different locations within the building. On the first floor, there is 

another map beside the elevators, explaining the different vertical accesses to the building and 

emphasizing the location of staircases, elevators, and ramps throughout the 8 floors. The team 

also designed another five location and pathway maps for each floor (maps corresponding to 

floors 4 to 8). 

 

     

Images 1, 2, 3. University tours and sketches drawn by people with visual disabilities 

 

These were the first functional models developed with labels in Braille writing that also contain 

space zoning. After studying various possibilities, an agreement was reached to use cardstock as 

a foundation and imprint the layout with a low degree of opacity as a reference upon which to 

place the highlighted elements, such as classrooms, pathways, staircases, icons, and so on. For 

these elements pad printing plates were used (polymer plates engraved with a plate exposure 

machine or contact printer which are developed using either water or alcohol). The depth of these 

plates makes it possible to obtain the ideal depth of field needed for haptic understanding.  

Once the first models were produced, haptic evaluations were conducted (f) with visually 

impaired people in order to identify the maps’ understanding, communication, information, and 

functionality levels. 

 

    

Images 4, 5, 6. Co-design and evaluation process with persons with visual disabilities 
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Once these evaluations were conducted, new map models were produced (g) integrating the 

corrections indicated by the participants with visual impairment, which mainly consisted of 

correcting the maps’ composition regarding the location of the main code, which had to be 

placed on the left-hand side rather than the upper section, right next to the map itself in order to 

produce closer recognition and reduce exploratory movements. The participants with visual 

impairment suggested changes to the coding the team had originally proposed using tactile 

pictograms to identify specific areas. Proposals were also made concerning the use of textures. 

The team thus developed new corrected models (h) and based on a final evaluation that resulted 

fully satisfactory, the final prototypes were created (i). These were produced by a Mexican 

company named Zeus Braille in laser-cut acrylic and texturizers. The Braille writing was set up 

using the Raster Braille system and was finally attached to the main information stands on each 

floor, next to the elevators. 

 

   

Images 7, 8 9. Final version of the haptic maps and the MADIC team of designers 

 

Conclusions It is essential for the university community to reflect upon the issued faced by people 

with visual impairment and come up with accessible proposals that facilitate interaction, in this 

case, with the university’s physical space. The research team’s concern is centered on the 

accessibility to physical space with the objective of providing users with tools and strategies 

enabling them to circulate through the facilities in an autonomous, independent, efficient, and 

secure manner. UAM-C as a university thus grants equal opportunities to study and develop to 

any individual, regardless of their physical, ideological, and/or cultural characteristics, making 

services, spaces, and facilities available so that they can appropriately conduct the activities 

required by university life. The Haptic Mapping system thus positions the UAM as a university in 

the vanguard of social inclusiveness, as it developed strategies and resources for people with 

visual impairment, in the understanding that they have the same cognitive capacities than 

people with normal eyesight. There exist educational institutions that fail to consider the 

importance of adapting their physical space in response to the needs of people with disabilities 

as a basic requirement for their environment. This not only limits accessibility to their institution, 

but also triggers exclusion and social segregation processes that tend to be commonplace and 

undesirable. Although the UAM-C’s system is an innovative project, the research team is well 

aware that there are various areas of opportunity and growth. For instance, in the future, the 

university should produce more maps (or micro-maps) explaining specific internal areas that 

imply a certain degree of complexity in some of its facilities. Such is the case of some office spaces, 
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the sports fields, open spaces, the library, the dining area, the labs, among other spaces. It would 

also be desirable to have an auditory information system in some areas, such as the elevators, in 

order to reinforce tactile information and thus generate a more comprehensive, inclusive, and 

multisensorial proposal.  

One of the strengths of this project and its methodology is precisely the value collaborative work 

provides to an interdisciplinary team, whereby although the designers contribute theoretical and 

practical knowledge, it is essential to have people with visual impairment participate and co-

create as designers. They contribute all the conceptual and representational information, without 

which this kind of haptic design would be unable to generate successful results. The wealth of 

haptic knowledge they possess is the core essence of these design exercises, positioning them in 

a fundamental and almost unexplored role within the design process. 

Lastly, it should be mentioned that in Mexico, this type of design is still very rare and a lot of work 

is yet to be done. It is nonetheless imperative for society to become sensitized and aware of the 

importance of these issues.5 

 

  

 
5 We are honored to communicate that on September 28, 2018, this project won Absolute First Place at the National Design 
Award: Diseña México under the Designing Experiences and Interior Spaces category. 
Video: http://dccd.cua.uam.mx/Producciones_DCCD/mapashapticosSC  
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Art experience

This chapter aims at presenting approaches that artists and designers adopt to develop interactive 

art installations offering multisensory experiences to audiences. The papers cover perspectives in 

which the human body and/or machines mediate the interaction process.

• The paper BODY/MACHINE CONFIGURATIONS: PERSPECTIVES ON HUMANIZED TECHNOLOGIES 

IN THE ELECTRONIC ARTS presented by research professor Jazmín Adler from FADU – Facultad 

de Arquitectura, Diseño y Urbanismo, UBA – Universidad de Buenos Aires analyzes a set of 

contemporary artworks mediated by technological media. The author discusses the different 

strategies explored by artists regarding the relationship between body and machines. The 

insights provide perspectives on humanized technologies intertwining artificial and organic 

environments that are central to interaction studies. Exploring concepts as organic and virtual 

bodies, the author suggests that humanized technology is a new configuration to human nature. 

• Adriana Dornas and Angélica Adverse, Brazilian visiting professors [UFMG – Universidade Federal 

de Minas Gerais] in the UP – Universidad de Palermo, Argentina, speculate on the relationship 

between art and design in the paper THE SKIN OF THINGS: FROM INTERCORPOREAL POETICS 

TO DESIGN EXPERIENCE. They pay attention to the performance Corpo Presente (Rodrigo 

Almeida, 2018) to discuss the idea of copresence. The authors resort to concepts proposed by 

scholars as Gilles Deleuze as lenses to analyze aesthetic and design experience in the hammock, 

the design elements of the performance. By exploring its uses and functions, the paper suggests 

an Art-Design approach to experience new aesthetic sensations. 

• María Sofía Piantanida, and research professors Diego Alberti and Alejandro Papa from FADU 

– Facultad de Arquitectura, Diseño y Urbanismo, UBA – Universidad de Buenos Aires, describe 

an approach to develop engaging experiences in the paper KODEK PROJECT: AN INTERACTIVE 

INSTALLATION BY MAEDI LAB. Conceived as an open and “living” art system, the Kodek Project is 

a machine responsive to its environment and audience. The art installation converges knowledge 

from Design, Art, Science, and Technology disciplines and is based on autopoiesis concepts 

to generate a synergic and cooperative system. The system provides a compelling experience 

by translating the audience’s interaction into sound and image due to the electronic sensors 

embedded in the modular and manipulated structure.
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PERSPECTIVES ON HUMANIZED TECHNOLOGIES IN THE 
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Jazmín Adler1 

 
1 Research professor, MAEDI – Master in Interactive Design, FADU – Facultad de Arquitectura, Diseño y 
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Abstract This paper analyses diverse relationships among body and machine in contemporary 

electronic arts, through a set of artworks that suggest different perspectives on humanized 

technologies. The collected artistic projects display particular interactions between the notions of 

artificial and organic in the present era characterized by information explosion, big data, blockchain 

and artificial intelligence. From the crossroads between art and technology, the article inquires the 

intersection of virtual bodies and physical sculptures, organic bodies monitored by technological 

devices, animated bodies created with computer software and electronic bodies technically sensitive 

to natural phenomena. 

 

Keywords Arts, Body, Human, Machine, Technology. 

 
1. Introduction: Technified Living Technological devices, tools, media and languages have been 

transforming every single aspect of our lives. Certainly, the process of humanization of 

technologies – and the concept of humanized technology itself – has led our societies to imagine 

a wide range of possible futures: from apocalyptic perspectives that perceive on this phenomenon 

an actual threat to humankind, which would end up being devoured by the machine, to radically 

optimistic positions that reveal an apologetic glorification of Technique. 

The historical tensions between the idea of technology and the very notion of human are, in turn, 

inscribed in specific ways of understanding the artistic categories artificial/organic. While some 

approaches proclaim a prosthetic conception, since they consider artifacts as extensions of the 

organic body that may operate as substitutes of its innate needs, other points of view state that 

humanity entails a permanent exchange between biological faculties and artificial environments. 

Diego Parente explains: 

 



116

Chapter 5. Art experience

Broadly speaking, the comparison between the biological sphere and the artificial one admits, as we 

know, two types of arguments. The first understands the artificial in organic terms; conversely, the second 

interprets organisms from the vocabulary of design and artifacts. Modern Mechanism is associated with 

this second version, while the first interpretation is related to the so-called prosthetic conception of the 

artificial underpinned in part by the German philosophical anthropology of the first half of the 20th 

century (Parente, 2019). 

The concept of “cognitive artifacts” suggested by Donald Norman also reflects on the 

organism/artifact comparison. Norman argues that man creates artifacts dedicated to 

stimulating cognition. Cognitive artifacts are thus “artificial devices designed to maintain, display, 

or operate upon information in order to serve a representational function” (Norman, 1991). The 

term not only defines tools and all kinds of physical gadgets, such as paper, pencil, computer and 

robots, but also circumscribes informational structures whose “artifactual” characters lie in 

mental qualities. According to the author, artifacts do not simply involve the strengthening of 

preexistent cognitive abilities, due to the fact that actually modify the characteristics of the 

activity that they help to perform: 

Much of what will transpire can be called the development of cognitive artifacts, artificial devices 

that enhance human cognitive capabilities. As we shall see, however, artifacts do not actually change 

an individual´s capabilities. Rather, they change the nature of the task performed by the person. 

When the informational and processing structure of the artifact is combined with the task and the 

informational and processing structure of the human, the result is to expand and enhance cognitive 

capabilities of the total system of human, task and artifact (…). Artifacts may enhance performance, 

but as a rule they do not do so by enhancing or amplifying individual abilities. There are artifacts that 

really do amplify. A megaphone amplifies voice intensity to allow a person´s voice to be heard for a 

greater distance than otherwise possible (…) But when written language and mathematics enable 

different performance than possible without their use, they do not do so by amplification. They 

change the nature of the task being done by the person and, in this way, enhance the overall 

performance (Norman, 1991). 

Assuming Norman´s argument in the opposite direction – while following Parente´s (2016) 

statements about the “des-anthropologization” of the question concerning technology –, it is 

possible to argue that in the era of big data, blockchain and artificial intelligence, humanization 

of technologies does not merely imply the projection of a priori human features on technological 

media, but a substantial reconfiguration of what we understand by human nature. As Parente 

(2016) claims, “what characterizes human beings is to always function under an externalized 

existence in artificial items whose dynamics impact on the very definition of their nature.” This 

idea is one of the main topics that have often been addressed by contemporary electronic arts. In 

the following sections we analyze projects that give rise to different types of body/machine 

interactions from the crossroads between artistic practices and technological media. 

 

2. Fragmented Bodies: Another Cyborg Three chrome iron sculptures trace curved lines on the 

exhibition hall. These artworks integrate Memoria de duración líquida (Memory of Liquid 

Duration), a show dedicated to Azul de Monte´s work at the Centro Cultural Recoleta in Buenos 

Aires. The Argentine artist conceives her pieces as the expression of the present era, dominated 
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by a technification of our existence that dictates specific rules and values about our own bodies 

and how they should experience their intimacy (Rosso, 2018). Small cell phones displays were 

located in each sculpture, as if the artist had made surgical cuts on the bright surface of their 

metal skin (Ferreiro, 2018). The videos projected on these tiny screens present a group of loop 

animations where a head, a hand and a leg stir slowly, giving the impression that the movement 

is always about to cease. These parts seem to integrate an androgynous body that had been split 

into fragmented memories of what that creature had been in the past, or yet projections of what 

that entity could become in some unfamiliar future. At the same time, they could be interpreted 

as variations of the cyborg, such as those created by Eduardo Kac in his Time Capsule (1997), or 

Stelarc in Ear on Arm (2007). In the first one, the Brazilian artist implanted himself a RFID 

microchip in the ankle during a performance organized at the Centro Cultural Casa das Rosas, in 

Sao Paulo, which was also broadcasted in television. The chosen microchip was the same one that 

is frequently used to track pets and it contained a programmed identification number. Wrapped 

in a biocompatible glass, the implant could be scanned. When that happened, low energy radio 

signal powered the microchip, which transmitted the code that had been previously recorded. 

Kac registered his number – both as animal and owner of his name – in a database located in the 

United States, which according to the artist “was the first instance of a human being added to the 

database, since this registry was originally designed for identification and recovery of lost animal” 

(Kac, 1997). In a similar sense, combining engineering procedures and non-traditional anatomical 

architecture as well, Stelarc implanted in his left arm a replica of an ear created using living cells. 

Ear on arm also aimed to implant a miniature microphone to permit a wireless connection to the 

Internet and therefore a universal listening that could allow people in different places to 

communicate themselves. Together with Kac and Stelarc´s examples, Azul de Monte´s works 

may be related to the notion of cyborg as paradigms of non-binary connections between 

machines, organic bodies and information networks. However, unlike the other two cases, in the 

Argentine pieces the concept of cyborg arises from the combination of cybernetic components 

and a physical body that is not essentially organic. 

An interesting aspect to be considered is that the sculptures exhibited at Memoria de duración 

líquida did not adopt a low-tech aesthetic as a strategy to criticize the power of hegemonic 

technologies in peripheral countries. This has been a frequent tactic used by Latin American 

artists by means of the recovery of obsolete artifacts or the creation with modest devices. Chilean 

authors Valentina Montero and Pedro Donoso (2014) have called these regional artworks 

“practices that dismantle”, which are not just a “statement of ecologist politics, or fashionable 

trend”, but a “standard practice” arisen by force from precarious economic conditions. This group 

of practices: 

“(…) deploys a deconstructive perspective, seeking to dismantle technological artifacts seen as a 

semiotic-cultural apparatus, that is, devices whose ideology is inherent to their existence, design and 

function (…) In this sense, the appropriation of technology, disobeying the factory settings, allows the 

production of new meanings at local, personal, arbitrary and poetic level. Dismantling a 

technological device grants the user an opportunity to subvert economic determinations implicit in 

the design of technological devices, such as their rapid obsolescence. Re-using technology, fixing 

broken appliances and DIY is a means of subsistence. The invention of witty solutions to repair or to 
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respond to a technical problem is widely practiced in Latin American countries, especially in low-

income groups. ‘Gambiarra’ in Brazil, ‘chamullo’ in Chile, ‘chapuza’ in Spain: all these practices find 

their resonance within the popular folklore. A number of artists have ‘recycled’ them to find 

alternative sources of knowledge through practices such as DIY, circuit bending, hackmeetings” 

(Montero & Donoso, 2014). 

But Memoria de duración líquida does not give signs of that kind of aesthetics/poetics. In this 

case, the world without humanity described by De Monte is embodied in works that incorporate 

technologies through a critical position that merges different temporalities and crosses space 

boundaries: “a present time that is extended, continuous, and a memory that tries to catch or 

retain what attempts to escape (…) And the combination of video and sculpture is metaphorically 

a memory of that line, of what that line used to be” (Rosso, 2018). The technologically fragmented 

bodies of the videos are embedded in the physical and static bodies of quiescent sculptures; 

entities that remain motionless although they could have movement by their own. 

Thus, Memoria de duración líquida suggests an ambiguous exchange between the virtual human 

image – technified and dehumanized – and the corporeal body of sculptures-objects that tend to 

be humanized through a potential movement that is constantly about to start. This aspect 

suggests a whole metaphor about the contemporary ontological ruptures beyond the margins of 

either entirely physical or virtual bodies. 

 

3. Monitored Bodies: Biological and Affective Behaviors on Digital Environments While some 

electronic artworks address the ways in which physical bodies hybridize with technological 

components, giving rise to new versions of cyborg that lack the organic features, other proposals 

reconsider the dynamics of biological bodies daily monitored by digital systems. The work of Elisa 

Giardina Papa, an Italian artist based in Sicily and New York, examines the influence of neoliberal 

capitalism and its exercise of power over body, sexuality, work and other spheres of private and 

everyday life. 

In Labor of Sleep – Have you been able to change your habits? (2017), a series of short videos 

commissioned by the Whitney Museum of American Art in New York, the artist satirizes self-help 

apps intended to accompany its users during processes of personal improvement. Giardina 

Papa’s work has been developed for the Sunset/Sunrise Program, an initiative of the Museum 

consisting of a series of short videos that can be watched on the web (whtiney.org) every day at 

sunrise and sunset in New York. The videos propose a set of humorous instructions for nine days 

of exercises. Whitney Museum´s New Media Arts curator Christiane Paul explains that these daily 

exercises suggested by Labor of Sleep “rely on a range of motifs that reveal the absurdities of 

technologically supported self-optimization” (Paul, 2017). 
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Image 1. Labor of Sleep, Elisa Giardina Papa 

 

For instance, in the video corresponding to day one, a computer voice in off warns: “It’s okay if you 

don’t sleep right now and it’s okay if you do”. Two red-haired ponytails emerge from a wall with 

no spatial references and move left to right following the rhythm of the same voice: 

“Breath/pause, breath/pause, breath/pause. Have you been able to change your habits?”. By the 

end of the video of day three, the voice prevents the user: “You scored five, your sleep efficiency 

is 53% lower than average”. 

Based on the hypothesis that sleep has become a platform for collecting data on behavior 

patterns, since it turns the moment of rest into a new form of labor (or extraction), the piece 

suggests that contemporary digital technologies reveal a paradoxical logic: “digital devices 

function as both a poison and its remedy, providing relief for the time they take away” (Giardina 

Papa, 2017). And the artist adds: “The video clips illustrate how we use technologies to regulate 

human sleeping habits within the rhythms of a wider system— one that includes humans and 

non-humans, extending from organic matter to digital devices themselves” (Giardina Papa, 2017). 

From this perspective, the neoliberal system turns sleep into a passive expression of labor. Even 

asleep, the body could be seen as a production machine. The biological organism is computerized 

through behavioral and biological data that regulate its natural performance, whereas 

technology mimetically replicates certain human manners. 

Similar topics have been investigated in Technologies of Care (2016). The piece is part of 

Rhizome´s download series (Giardina Papa, 2016), a group of commissions that includes posted 

files, the act of downloading them and the user´s/audience desktop as a feasible exhibition space. 

Giardina Papa´s work documents new ways in which nowadays Internet platforms are changing 

labor, as well as the kinds of jobs that people are being currently able to offer even as forms of 

immaterial services provided from any country around the world. Among the anonymous 

freelance workers that the video compiles, there are interviews to a nail wrap designer, a creator 

of digital pictures for advertising that companies use on their web pages, a fairytale author and 

three other real freelancers. Besides, the piece comprises a non-human caregiver, which is a 

virtual boyfriend/girlfriend with a computer-generated voice. By the use of different apps and 

digital platforms, these workers – including the bot – provide their clients with emotional 

company, erotic simulations and affective services. The seven videos are contained in a 26MB ZIP 

file and each of them is saved in its own folder. Throughout a conversation held between Aude 

Launay and Marie Lechner, they mention the notion of virtual immigrants that Giardina puts to 

the fore when she refers to her piece: “these workers all operate via microwork platforms usually 
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from their home country (…) but are paid in dollars as most of the people or companies that hire 

them are located in the United States, Canada and the United Kingdom” (Launay, 2019). In fact, 

Giardina Papa has really hired herself the caregivers that she interviewed, who live in Brazil, 

Venezuela, the Philippines, Greece and the United States. This aspect turns the artist into a client 

that pays to obtain the same material that would afterwards use to make her own work. Therefore, 

she becomes a digital worker as well. 

 

4. Geopoetic Bodies: Sensitively Humanized Technologies If we have so far referred to 

humanized technology in connection with artificial intelligence, surveillance and data networks, 

another line of research involves practices that highlight a similar phenomenon through the 

development of sensitive technologies. That is the case of Máquinas de lo invisible (Machines of 

the Invisible), a work by the Mexican artist based in Buenos Aires Gabriela Munguía. The aim of 

the project was to create a series of site-specific installations integrated by devices specially 

designed to detect and amplify all sorts of environmental magnitudes that are gradually 

transforming our planet´s geological condition. By means of construction of sound and lightning 

machines that combine DIY technologies and non-hegemonic electronics, Munguía has carried 

out what she calls different territorial acupunctures (Munguía, n.d.). These points capture, process 

and transform data from the natural environment where they are installed, such as 

electromagnetism and solar radiation, among other physical values that remain mostly hidden 

from everyday perception. 

In Resiliencia #1: sonidos del viento (Resilience #1: Sounds of the Wind), produced at the Brazilian 

municipality of Altamira, the artist built a meteorological antenna that captured changes in wind 

flow speed, atmospheric pressure, temperature and humidity. The collected data also entailed 

material for further performances at the same territory. One of them resulted in a mechanical 

sound object, conceived as a small musical box, which reproduced the information previously 

gathered and encoded in perforations done by the artist on paper. The second version of the 

piece, entitled Resiliencia #1: conversaciones geomorfológicas (Resilience #1: Geomorphologic 

Conversations), was developed at the rural area of the Swiss village of Tenna and exhibited at ART 

SAFIENTAL (Biennale for Land and Environmental Art). Munguía created a measuring and 

sonorization device that was placed at the mountainous landscape. When the wind blew, it 

activated the machinery. Local stones collided with bronze plates and then they visually and 

resoundingly materialized the erosion processes through the metrics, resonances and 

temporalities of the landscape. 

The notion of resilience refers to the adaptability of human beings to all kinds of hostile or 

unfavorable outcomes in their environment. In Máquinas de lo invisible, the reconciliation 

between the individual and its ecosystem is mediated by a set of devices, actions and 

interventions in nature that operate as sensitively humanized technologies which promote the 

co-creation and cooperation between human and non-human entities. Chilean artist Cristóbal 

Cea is also inspired by the experimentation with sensitive technologies resulting from natural 

phenomena, as well as social ones: floods, fires and protests, among other violent or catastrophic 

events. Cea digitally recreates these situations announced on the news using various techniques 
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such as rotoscoping and fluid simulation. Consequently, he turns them into 3D computer 

animations, installations and site specifics that seek to save a variety of images that would 

otherwise remain forgotten by a culture absorbed in the informational chaos of our present. The 

video entitled The Church at Flatiron (2016) is a playlist of videos that reconstruct the fire occurred 

in Manhattan in 2016, which ended up destroying the Serbian Orthodox Cathedral of Saint Saba. 

Through the use of Matchmoving 3D post- production technique, the artist recreates the tragedy 

from virtual cameras and even as the subjective camera of a mobile phone was spontaneously 

shooting the video. In another work, called Arca (de Caín) [Ark (Cain´s] (2017), Cea presents a four-

part video projection related to the National Museum of Fine Arts in Chile, the same location 

where the work was screened during 13th Bienal de Artes Mediales in Santiago de Chile. One of 

the videos displayed a slow-motion tour around the exhibition halls while a voice in off narrated 

certain excerpts of the Universal Flood, which were alternated with the history of the sculptures 

of the museum´s collection. Unexpectedly, a huge flow of water begins to fall down the stairs, 

enters through the skylights and floods the entire building. The set of screens that completed the 

installation exhibited digital models of the sculptures, whose images were realized using 

photogrammetry software throughout the collaboration between the artist and the museum´s 

conservation department. The artist hence explores the creative possibilities offered by the latest 

technologies without glorifying these technological media. Instead, his work is focused on the 

conjunction of physical environment and the architecture of digital spaces. In Cea’s words, 

animation has the potential to act as a bridge between these spheres, reviving stories, 

phenomena and significant events that history intends to overlook (Cea, n.d). He states that the 

notion of distance is a central aspect of his investigation: “the inconsolable distance between 

spectator and the geography of the events, the very human need to try to bridge this divide, and 

rescue this news, these floods, these protests and fires, from the oblivion and carelessness specific 

to a time –our time–, when the flow of images seems to overflow our capacity to care for what 

they represent” (Cea, n.d). 

New media such as 3D animation would help to bridge the gap between space and time. Seen in 

this way, the work becomes a kind of interface that mediates the relationship among spectators, 

real events that have formerly occurred and simulated realities designed with the aid of 

technologies. 

 

5. Last considerations. Art as a loophole Throughout this article we have discussed different 

strategies adopted by technological poetics to assume critical positions regarding complex 

relationships implied in body/machine binomial: virtual bodies fragmented into motionless 

physical entities; organic bodies controlled by the rhythm of ubiquitous technological devices 

that monitor our lives; simulated bodies through computer animation techniques; electronic 

bodies technologically sensitive to the invisible magnitudes recorded at the territory in which 

they are located. 

The role played by artistic practices facing the uncertainty that characterizes our times should be 

likewise inquired, particularly in an era determined by the information explosion, the abundance 

of data, the growth of artificial intelligences and the increasing humanized technologies. Does art 
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embody a loophole or a shelter where one can think and produce critically even being immerse 

in the core of these processes of change? Or instead, will artistic ways of reflection and creation 

be also inexorably transformed in an unknown direction? The challenge seems to be to elucidate 

how to keep the mandatory distance with our own contemporaneity in order to identify subtle 

changes, barely noticeable, right from the border between the elusive instant of the present and 

the slippery slope of the past, which is continuously being left behind. 

 

Note This paper was previously published in: 

Jazmín Adler. (2020). Body/Machine Configurations: Perspectives on Humanized Technologies in 

the Electronic Arts. EAI Endorsed Transactions on Creative Technologies, 7(22), e2. DOI: 

10.4108/eai.13-7-2018.163501 
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Abstract This paper examines how intercorporeal relationships raise questions about the experience 

of becoming in design. The performance art piece Corpo Presente (2018) by Rodrigo Almeida 

problematizes the idea of copresence. In this study, we investigate the conceptual construction 

arising from the change in the significant relationships established by uses and functions. We make 

use of Gilles Deleuze's notion of intermezzo to discuss the event as a design experience. We also 

investigate the transfiguration of the skin of bodies and of the surface of objects as a new aesthetic 

experience in Art-Design.  

 

Keywords Art-design, Experience, Event, Skin, Intercorporeal. 

 
IInnttrroodduuccttiioonn  

 

The whole frees knowledge of relation. 

Edouard Glissant  
 

A hammock that pulsates with the internalization of a face, multiple gestures, screams without a 

voice and textile rumors. Rodrigo Almeida's (2018) work exhibits how the production of a design 

piece presents a becoming: the becoming of a present body. Intermezzo is the force that 

structures a hammock built by living organisms expressing the colors of the blood, the flora, the 

sky and the earth: red, green, blue and brown. The design-art becoming suggested by Rodrigo 

Almeida's work addresses the birth of an object-body derived from the colonial past. This 

hammock body is constituted in the experience of a fracture, an experience that the image of the 

patchwork on the hammock’s surface imposes and with which we can associate the idea of 

fracture arising from the notion of intermezzo by Deleuze and Guattari. The question that arises 

is the making of an in-between passing. In other words, it is the actualization of the interval in 

which a body becomes something else. 
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In the performance Corpo Presente (2018), the intermezzo can be perceived as a kind of rite that 

presents a becoming, where the hammock object is transfigured into design, taking shape by the 

gestures of another body. And like the notion of Deleuze and Guattari, the intermezzo presents 

to us the inter-being, that is, a body that connects to another to represent the movement of 

things changing in space and time. What we see is a process of deterritorialization in which both 

the body and the object take on a new meaning. The experience of the subject interacting with 

the object thus permeates a new, aesthetically oriented territory. 

In this way, the object's function and usability give way to the sensible. This movement 

substantiates the making of a new sense for the objects of design. The assemblage proposed by 

the performance Corpo Presente presented at Galeria Nicoli in 2018 shows us the image of 

becoming: Art-Design. This process allows the hammock object to activate the senses in an 

intercorporeal relationship. The body becomes inseparable from the object and as the hammock 

is maneuvered by the body of the dancer Eduardo Fukushima, sound and visual expressions allow 

the viewer or the user to participate in the production of another body, a body without organs 

and with a new life. The hammock is a face that looks at us, a present body engendering 

assemblages of the patchwork’s fractured parts for the conception of the whole. Deleuze reminds 

us: “the face does not act here as an individual, it is the individuation resulting from the need for 

a face (...) assemblages of power require the production of a face, others do not” (Deleuze, 2015, p. 

47). 

We bring back these matters to problematize this new life expressed by the movement of the 

incarnated object: an object that pulsates and breathes generating new perceptions of design 

and art. The Art-Design becoming is the hammock-body’s movement of birth in which the 

pulsating gesture announces the rhizome, delicately weaving history, culture and bodies. 

The performance Corpo Presente (2018) allows us to discuss the sound energy of the Casulo 

(cocoon) object, a hammock that makes itself heard, that is, the energy of an object that brings 

together two senses: sight and hearing. The hammock is a body without organs that is built by 

the sonority of the dancer's movements, by the cessation of body movement, by the reverie of 

colors that lead us to think about the colonial past of Brazilian culture. 

 

II..  CCaassuulloo::  BByy  tthhee  GGeessttuurreess  ooff  aann  OOtthheerr  BBooddyy 
 

What is most deep is the skin. 

Paul Valéry  
 

We find in Deleuze (1974) the idea of surface effects, which leads us to view the transformation of 

things from another perspective. For Deleuze (1988), the bodies of things (both objects and living 

beings) are causes for each other, therefore, the relationships established between these agents 

are events. For Deleuze, this transformational event is like a crystal (such as a reflection in a mirror 

or the surface of an image reproduction). Deleuze suggests thinking of Alice’s looking glass in 

Lewis Carrol's book as an event of its own. For the surface allows the construction of the meaning 

of such changes: the incorporeal bodies. For this reason, every movement of becoming of a body 
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changing into another implies, to the same extent, an ethical change, that is, a change in the 

essence of things. The transformation of these bodies and objects in a process of becoming is an 

event that effects a transition from the real to the symbolic, from the historical to the mythical, 

from creation to fabulation. 

Intercorporeality designates the correspondences and the senses arising from the relationships 

we establish with things: “Sense does not exist outside the proposition (...) it is rather the 

coexistence of two sides without thickness (...) sense is the expressible (...) what is the sense of the 

event: the event is sense itself” (Deleuze, 1974, p.23). The deepness of the skin is an allegory used 

by Deleuze to approach each and every creation event. 

The designer Rodrigo Almeida conceived the performance Corpo Presente (Image 1) using the 

design piece Casulo as a device. This object is a hammock whose inspiration comes from Hélio 

Oiticica's Parangolés. Hammocks took on a particular significance in Oiticica's work, as they were 

related to incorporation, that is, to the incarnation of the body in the work. Almeida says: “The 

cocoon-hammock is like the seed that takes us to a moment of interiorization and understanding 

of the body itself in everyday spaces. It is the birth of a new individual that explodes and erupts” 

(Almeida, 2020, p.5), and he continues: “(…) the network is an atavistic, mutant and protective 

object.” This work’s concept, according to Almeida, is the incorporation of the object's gestures 

as clothing, and the movement of the body thus fosters the sense of the hammock. To become 

enmeshed would therefore be to restore to the object the possibility of a becoming, sometimes 

as clothing and sometimes as a hammock. 

 
Image 1. Casulo, Almeida and Fukushima, varied dimensions, crocodile-textured leather,  

handloom cotton, silk and acrylic blanket, (PA + 3), Galeria Nicoli, São Paulo 

Source: Rodrigo Almeida Collection 
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The hammock is a vernacular artifact of Brazilian culture and allows Almeida to investigate the 

aesthetics of the body, the object and the gesture, establishing connections to other narratives. 

As a consequence, it creates another vocabulary through appropriation and reframing. The 

strength of the fusion of object and body explodes with new possibilities that shift the design 

from its established place to other territories; in this case, the field of art. This shift allows the 

viewer to experience the sensible through the image. As Coccia (2010) argues, the spirit and 

culture of a people can only be produced in this sending out of the sensible. Almeida reveals by 

means of the sensible the fusion of Brazilian culture with other sources, seeking to develop a 

hybrid language. Based on a new vocabulary for Brazilian design, he aims to launch a manifesto 

for an intercorporeal poetics, in which bodies and things are articulated. 

 

IIII..  TThhee  SSkkiinn  aass  tthhee  IInntteerrmmeezzzzoo  ooff  TThhiinnggss 
 

Rhizomatic thought is the principle behind what I call the poetics of relation, in which each and every identity is 

extended through a relationship with the Other. 

Edouard Glissant  
 

The Casulo object puts into question universal notions of the meaning of clothing in functional 

terms. In addition, it also questions the hammock’s usefulness as a piece of furniture for resting 

the body. The patchwork technique used to make the hammock points to a symbolic reading of 

the material’s textures, which, in the manner of Deleuze and Guattari, manifest the sense of the 

rhizome's multiplicity. In this sense, the juxtaposition of the strata has a topological dimension; 

the textures of the animal skin, of the cotton weave and of the hand loom weave is a manifestation 

of Amerindian practices of the time before the Europeans’ arrival. 

The multiplicity of materials on the surface breaks with value hierarchies and classifications of 

handicraft practices and project in design. In this case, the patchwork should be examined as an 

allegory of cultural alliances between Latin America and Europe. Almeida's hammock reminds us 

of the conflicts between modernity and tradition that shape our geocultural topography. The 

Casulo, thus, is the intermezzo that configures the relationship between space and time, raising 

our awareness of the conflicts of colonization and the challenges of facing them through the 

critical and memorial approach of decolonial thought. 

In Brazilian culture the hammock grants its users rest and relaxation, but in Almeida's reading it 

acquires movement and a surreal lyricism. Almeida employs this formal freedom to create a new 

vocabulary integrating the object with the clothing, the clothing with the furniture and the 

furniture with the body. Through the language of patchwork, he finds a fruitful surface to question 

birth and death, the movable and the immovable, limits and boundaries. 

The project developed by Rodrigo Almeida (2018) not only sheds light on the relational experience 

in design, but also reveals the becoming-event that takes place between reality and simulacrum, 

with the hammock presenting itself as an atavistic, mutant and protective object. Going back to 

Glissant (1990, p.23), we can argue that it is through the hammock object that the rhizome may 
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exist. It is the style, which in Almeida’s work is configured by the poetics of relation, that allows us 

to think about identity aspects. The intercorporeal dimension manifested in the hybridity of 

materials and in the interaction with the user, tends to call into question the traditional 

opposition between the colonizer and the colonized. What we find in his work is, in a way, similar 

to Glissant's approach. The poetics of relation, thus, is in recognizing the difference that nourishes 

the encounter between fragments, textures and intervals, as we discussed here: the intermezzo. 

This interval that highlights the difference between the parts is a result of the movement of the 

surface materials. They are, as we said above, the allegory of the event of becoming. For Germano 

(2018), the activated body of each dancer plays the critical role of examining the relationship with 

the materials; the dancers reveal how much the bodies of objects are also pregnant with life. They 

are living, flexible, mutant and bounded bodies. It was these bodies who dictated the rules that 

engendered new pieces of furniture that were born with a soul, with present bodies. We may 

argue that in this performance art piece the hammock was designed to change our way of 

relating to space and to propose the possibility of another form of displacement in space. 

 

FFiinnaall  CCoonnssiiddeerraattiioonnss As we have seen in this paper, Almeida’s project (2018) has an autonomy 

that manifests itself as a performative expression of the skin because the hammock is used as a 

corporeal device. In this relational sphere, a multiplicity of experiences arises from these 

procedural gestures. They invite us to move, dance and talk with each other. The hammock object 

refers to the idea of a cocoon (casulo) because it unveils the being in a state of becoming. This 

performance art piece creates a poetic experience that transcends the boundaries between 

design and art. A language of Art-Design thus emerges, allowing the user to experience new 

forms of interpreting and new aesthetic sensations. Becoming as the work’s event leads us to 

think of bodies and objects based on relationships, not the other way around. As a result, the 

bodies start being perceived as an event-deed, as we presented using Deleuze’s concepts (1974). 

In this event, the surface matter (in)forms the poetics that provides the user with the sense of the 

skin of things. 
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Abstract The aim of this paper is to document the production process of the Kodek collective project, 

which was developed in the Design Laboratory at MAEDI, acronym in Spanish for Maestría en Diseño 

Interactivo (Master in Interactive Design). The Proyecto Kodek (Kodek Project) is set as an installation 

based on the concept of autopoiesis, and composed of a modular, manipulable structure. This 

structure works through an electronic system that features data-collecting sensors and processes the 

data generated from the interaction with the public. 

 

Keywords Interactive design, Installation art, Autopoiesis, Modular, Sensors. 

 
The Kodek Project The Kodek Project is an interactive installation conceived as a synergic and 

cooperative system consisting of a tubular, modular, and sensitive structure built based on 8 

regular tetrahedral (Image 1). These figures are interconnected and contain a series of sensors 

capable of translating movements into sounds and images. 

The proposal stems from considering the installation as an open system, an autopoietic machine 

capable of transformation. This results from the system’s feedback: on the one hand, it seeks to 

make the installation responsive to its environment and visitors; on the other hand, it seeks to 

make an impact on that environment and visitors through an interaction (Costa Alisedo, 2014). 

Based on these premises, we defined five axes: modularity, homeostasis, symbiosis, autopoiesis 

and biomimetics, from which we worked on different aspects of interaction, using this system. 

Firstly, the structure was designed based on the concept of modularity; that is, on the repetition 

and connection of a minimum unit. The articulated nature of this unit or module makes it possible 

to modify the spatial configuration of the structure through the participation of the visitors: it can 

be touched, pushed, moved, rotated, and stacked. The spatial organization ranges from a linear 

to a radial configuration, with different variations and combinations of both alternatives, making 

the space that outlines the structure more complex. Modularity considers how this system could 

grow, making it possible to expand and adapt the structure to different exhibition venues. 
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The chosen structural module is an autonomous unit; that is, one that could exist separately from 

the whole. However, the articulation of these modules across different spatial configurations is 

likely to favor a resting position in which the system seems stable, regardless of the particular 

state of each module. This balance is dynamic since it can be modified by the interaction of 

people: the structure will adapt based on gravity; the sound will change, and the resulting images 

will vary according to the intensity of the movement, slowly returning to their initial balance state. 

In this regard, we focused on the concept of homeostasis, an organism's tendency towards 

achieving an inner equilibrium that compensates for external changes by exchanging energy 

with the environment. With this concept in mind, the installation was conceived as a joint search 

for balance with the visitor, and complemented by people’s interaction with the structure. During 

the interaction, Kodek becomes an extension of the body, a linking element that, through its 

motion, connects one visitor to the others in the movement itself, and is reflected in the sounds 

and images. In this way, the system is activated: it will tend to keep the variables constant within 

its configuration and balance the forces exerted by each participant.  

 
Image 1. Kodek Project. Modular structure, assembled on the 4th floor of FADU 

 

This interaction is based on the concept of symbiosis, an interaction that is beneficial for both 

parties. In this sense, the installation is completed by the participation of the visitors. Kodek needs 

the visitors to change itself: there’s an initial state of rest where the structure, sound, and image 

remain constant. This state changes when the visitors move and the installation adopts a new 

state, modifying the environment: the structure is rearranged, the rhythm and volume of the 

sound vary according to the comfort of the system, and the image is transformed based on the 

color, size, and density of the representation. All these aspects reshape the relationship between 

an individual, the environment, and other visitors. 

The project addresses and studies the idea of autopoiesis. The term “autopoiesis”, as defined by 

the biologists Humberto Maturana and Francisco Varela, refers to the "(...) network of component 

productions that closes in on itself because the components it produces constitute it, generating 

the same dynamics that produced it (...)" (Maturana and Varela, 2003, p. 15). In other words, it refers 

to the way in which a system remains alive. Kodek is designed as an autopoietic machine; that is, 
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an installation arranged as a system where its organization is a variable that remains constant 

throughout the interaction. 

In the proposed installation, the relationships between the different components are based on 

the morphology of the structural module, how the modules are linked, their "sensitive" 

mechanisms, and the potential types of participation on behalf of visitors. Despite being a 

manipulable structure, its different configurations maintain the same identity: the relationship 

between its components remains constant even if they are continually flowing or changing.  

The interaction results in a complex system that depends on the direct participation of the user. 

Said interaction is impossible to predict, thus making them emerging events (Kramer, 1995). The 

structure ceases to be a static element to become a dynamic system as a whole. 

By conceiving this installation as a "living" system, and relying on a biological approach, the 

concept of biomimicry was used to guide the search for the resolution of this system. The starting 

point was the structural conformation based on molecular chains, where we can find a structural 

module in the shape of a tetrahedron, inspired by the molecular structure of covalent bonds. The 

linking and movement of these modules determine the morphology which varies from compact 

forms to linear and rhizomatic structures. 

Both the morphology and the proposed materials are based on the structural and spatial 

efficiency of the system. We studied tubular structures that could be transformed upon the 

manipulation on behalf of the users. In all cases, rigid and flexible elements could be found, and 

were therefore included in the structure of the installation. Several prototypes of the structure 

were analogically created and later rendered in 3D modeling using Grasshopper, where we could 

test the different spatial variations, their scale, and their materiality. 

Based on the results from these tests, we decided to work with 50 mm lightweight rigid PVC 

pipes with a length of 1.5 m, and flexible nodes articulated through seals. This allowed, on the one 

hand, for the structure to be manipulated by visitors and, on the other hand, for it to be 

transported to be exhibited in different cultural centers. 

To that end, we developed a sensitive device placed inside the linear elements to allow the users 

to interact with the installation. The objective was to design a small and low-cost wireless device 

that could be installed inside the structure so as not to limit its mobility. The maximum cost could 

not exceed USD 20 per unit. It was decided to manufacture at least 6 to have a complex record of 

the interactions and states of articulation of the mobile sculpture. The devices send orientation 

and relative movement data via Wi-Fi to a system that registers this information for subsequent 

analysis and the generation of real-time graphics using a Processing-programmed app. 

The device used is based on ESP8266 technology from the company Espressif Systems. A Wemos 

D1 mini module runs the ESP8266 chip. This type of microcontroller device comprises all the 

necessary stack required to function as a Wi-Fi access point or Wi-Fi client. In our case, all the 

devices work in “client” mode and access the host in the local network through an AP router 

configured for this purpose. The sensor module is an integrated MPU6050 sensor from 

Invensense. This sensor features a precision accelerometer and a gyroscope, as well as an on-chip 
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system for complex movement analysis that accurately evaluates position and orientation. (Image 

2/A/B/C/D) 

 
Image 2. Components of the device held in the tubular structure 

 

For practical purposes and to move forward with the project as swiftly as possible, the sensor and 

the MCU device were manually integrated through the rigid wire technique, which was widely 

used in the 50s and 60s to build complex circuits. Since both modules (MCU and Sensor) are 

simple, this technique makes the integration a trivial process. (Image 02/B/D) 

Each device includes a rechargeable battery. For this project, we implemented cellphone power 

banks, a commonly used device. They allow for substantial autonomy and provide the 5V needed 

to power the Wemos module and the sensor. Incorporating batteries provided greater freedom 

in the structure, avoiding cables that would have limited its movement. (Image 02/C/E) 

The experience of conducting this project summarized the interdisciplinary work promoted by 

the Design Laboratory, where the four foundational axes (Design, Art, Science, and Technology) 

that relate to all the contents of MAEDI converge. This project is defined as a synergic and 

cooperative system in its conception, its development, and ultimately its exhibition, and it’s open 

to visitors’ participation from a playful and experimental perspective. 

 

Credits 

The project was exhibited from November 21 to 24, 2019 as part of the Artmedia 20º 

(artmedia.maimonides.edu) event organized by the Universidad Maimónides, in the Centro 

Cultural de la Ciencia – C3 (ccciencia.gob.ar), located in the city of Buenos Aires, Argentine 

Republic. 

Authors of Original Kodek Project: Miguel Angel Angeleri, Marianela Benítez Mingrone, María 

Sofía Piantanida, Yecid Murillo.  

Parametric Design: Architect Arturo De La Fuente. 
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Costa, Ale Papa. 

Link to this project’s documentation: www.maedi.com.ar/maedi-kodek/  
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Social experience

This chapter aims at describing projects providing significant experiences for groups often 

marginalized in contemporary society. The papers explore initiatives involving migrants, children with 

disabilities, native communities, senior citizens, and racial and gender minorities.

• Lizbeth Bravo Bedolla and professor Rodrigo Ramírez from PUC-Chile – Pontificia Universidad 

Católica de Chile introduce a design approach to support Haitian migrant families 

communicating with educators in the context of early childhood education in Chile. The 

paper DE OTROS LADOS: VISUAL INTERCULTURAL COMMUNICATION AND PARTICIPATION 

SYSTEM describes a human-centered design perspective to tackle the problem following the 

MADA (PUC-Chile’s Master in Advanced Design) factors: research, need-finding, design, and 

sustainability model. The design solution is structured into three components (Building block, 

Model to assemble, and Co-creation method) and is based on a visual language aimed to ease 

the communication between parents and educators and also provide opportunities for more 

intense interaction within the kindergarten community.  

• In the paper SOCIAL DESIGN: COMPLEX PROBLEMS AND CONSTRUCTION OF SOCIAL SENSES, 

research professors Jackeline Lima Farbiarz and Vera Maria Damazio from PUC-Rio – Pontifícia 

Universidade Católica do Rio de Janeiro explore aspects of social design. They present two 

projects developed at the Language, Interaction, and Construction of Senses in Design 

Laboratory (LINC-Design) and the Design, Memory, Emotion Laboratory (LABMEMO) that 

resort to approaches as participatory design and action research to address social issues. The 

comprehensive Design in Reading project involved various design initiatives aiming at providing 

education and health support for groups in need as Guarani native communities and children 

with disabilities. The Design and Longevity project focused on senior citizens, and the results 

of ethnographic observation led to the proposal of six guidelines for designing for the silver 

generation. 

• Exploring the concept of “Ur” – proposed by Italian f ilmmaker and writer Pier Paolo 

Pasolini – to refer to a primitive or f irst level of experience, the professors Nilton G. 

Gamba Junior, Rejane Spitz, and Carlos Eduardo Félix present two projects developed   

by their labs at PUC-Rio – Pontifícia Universidade Católica do Rio de Janeiro. The paper 

THE “Ur” DIMENSION OF THE MULTIDIMENSIONAL SOCIAL EXPERIENCE presents two 

perspectives of designing experiences related to social matters. The Equity Platform and 

Girls’n Pearls project resorted to a multidimensional perspective to touch upon aspects as 

racial segregation, collectivity, femininity, and self-care among teenagers and youngers in 

Natchez black community in the US. The project “Senses of Birth” developed an interactive 

exhibition that offered participants a multisensory experience on the topic of natural childbirth. 

Such a strategy aimed to promote awareness on the subject in Brazilian society.
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Abstract The urgency to humanize migratory movements and guarantee human rights beyond 

borders is also present in Early Childhood Education. Dealing with communication challenges that 

reveal the correct use of intercultural practices requires articulated strategies that can be established 

over time. The language factor should not be a barrier to the right to participate in the decision-

making processes that guide the educational project. Currently, kindergartens are pioneering 

intercultural practices with migrant families; however, the work remains at the level of sporadic 

learning tactics generated by the educator's teams themselves. Research through design is relevant 

to help understand the axes that determine non-verbal skills of communication and participation 

between cultures and how to develop them in communication practices and participation dynamics 

in kindergartens. The project was developed in Educational Units of Junta Nacional de Jardines 

Infantiles (JUNJI, The National Board of Early Childhood Education) in Santiago, Chile; the work 

focused on the case study of interactions between Haitian parents and kindergarten educators. De 

Otros Lados is a visual communication system and participation developed from perspectives such 

as Data-Driven, Information Design, and Experimental Futures; the project articulates an intercultural 

environment that generates acceptance, containment, belonging and interconnection in the 

kindergarten community. The proposed solution improves communication practices and 

participation dynamics between educational teams and Haitian parents through three components: 

Block, Model, and Method; and these are inserted in daily activities of the kindergarten, facing up 

communication challenges. 

 

Keywords Intercultural spaces, Intercultural communication, Social design, Information design, Data 

visualization. 
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Introduction Migration and displacement are two significant global challenges that must be 

addressed to achieve the Sustainable Development Goals, putting in place a broad field of action for 

projects that promote contexts strengthened by the response to these new social demands. 

It is essential to recover a sense of humanity, where inclusion, relationships of trust, social and cultural 

diversity, dialogue, coexistence, and the ability to recognize the other, are fundamental aspects to be 

considered and applied in future educational strategies. 

The critical perspective for the formation of intercultural spaces postulates that the key is to define 

communication as a central process, taking into account that this will not occur naturally, but rather 

intentionally (Stefoni, Stang & Riedemann, 2016). Aiming at an intercultural society, communication 

and dialogue between those who make up the society must be sought, seeing diversity as a positive 

attribute that generates new situations that only occur within the framework of the interaction 

between different forms of social and cultural production (Stefoni et al., 2016). 

Migration and displacement interact with education in various ways. The National Board of Early 

Childhood Education in Chile (JUNJI) has highlighted the importance of families and has 

distinguished them as having prime responsibility for the care, protection, education, and 

socialization of children, as an active, permanent, and fundamental educational process. The case 

study focuses on the relations between migration and education to identify the repercussions on 

migrant people and the communities that welcome migrants. 

Language is one of the most prominent barriers to intercultural communication, but perhaps not the most 

fundamental; sharing a common language does not always guarantee understanding (Lauring, 2011). 

The research focused on communication challenges between Haitian migrant families and 

educational teams because they do not speak the same language. 

The project proposes an investigation into how to deal with communication challenges where the 

language factor is not a barrier to the right to participate in decision making and relevant assessments 

that guide the course of the educational project. 

 

Objectives The main objective of this study is to improve communication practices and participation 

dynamics between educational teams and Haitian families that are conducted in the context of early 

childhood education, by using a visual communication system based on design approaches. 

Specific objectives were established related to the methodology to fulfill the primary goal. 

1. Review key concepts that comprise the main topic of the project; definition of trends and 

perspectives, as well as design approaches that guide the formulation and theoretical 

development of the project. 

2. Identify and analyze the communication opportunities and challenges of intercultural 

practices in kindergarten by applying ethnographic techniques and presentation of insights. 

3. Articulate a design process by using the theoretical concepts that guide the project; the 

gathering of requirements, generation of hypotheses, prototypes, and user tests, in order to 

develop a proposal for a significant solution for the society that is affected. 
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4. Generate a sustainability model for the project by planning and evaluating social projects that 

generate a framework of feasibility and viability to measure the initiative's impact in this 

context.  

 

Methodology In order to address the communication issues in early childhood education, we used 

the methodology proposed by the Human-Centered Design (HDC) of the IDEO company. This 

methodology was applied in JUNJI. The sample was significant; around seven kindergartens were part 

of the case study, with a high concentration of migrant families from Haiti in the Metropolitan Region, 

Chile. 

We emphasized three stages based on HDC, which contain rapid iterations through the search for 

needs (Hear), following by the steps of creation, including feedback or iteration (Create), and finally, 

converged in the articulation of the most appropriate solution (Deliver). 

In order to complement this process, we used the MADA factor. The MADA factor includes a series of 

stages proposed by the academic program to guide the main and specific objectives. The MADA 

factor contains four steps: Research for Design, Needfinding, Design, and Sustainability Model. 

Research for Design establishes the conceptual and methodological bases. It reviews national and 

international reference projects related to the subject, allowing us to examine significant attributes 

by comparing and assessing this information. 

Needfinding understands the fundamentals of research for design with an ethnographic approach, 

and identifies and analyzes information from primary and secondary sources regarding those 

involved in the problem ecosystem. 

In the Design stage, the articulation of this process focuses on developing and facilitating tools based 

on theoretical foundations, that contribute to the project's objectives. The ideation and prototyping 

instances were generated with the educational teams and Haitian families from the units of JUNJI. 

Finally, the Sustainability Model has the objective of proposing the model of social planning and 

evaluation: a strategic context in which the implementation project is sustained. 

 

Observation findings The research gave us different insights as to what action should be taken to 

achieve the goals. In the following sections, the most significant and relevant highlights are 

mentioned: 

Cultural Factors Haitian families presented different language abilities due to their cultural codes; 

men have greater participation in the public space. Most of the time, the woman is at home, taking 

care of her children. This situation places women at a disadvantage to those who spend more time 

interacting with a kindergarten, and keeps her in passive role, only distantly participating in 

kindergarten dynamics.  

Language abilities The presence of a different level of the Creole language in each Haitian parent 

makes both communicating in their own language and delivering information a difficult option. In 
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addition, the educational teams speak only Spanish. These language problems create barriers to 

active participation in the kindergarten. 

The acquisition of a new language at a level that allows for a fluent conversation takes extra time and 

effort, and even sharing a common language does not always guarantee understanding. 

Educational teams have advanced in multiple traditional tactics that support communication such as 

interpreters, the assistance of bilingual Haitians and translating apps or body language; all are 

spontaneous actions, but they are not always efficacious. This situation creates a state of uncertainty, 

and a feeling of anxiety in the participants as to whether or not they have managed to convey their 

message correctly. 

Communication supplies The kindergartens use various communication channels such as notepad, 

meetings, cell phones, and emails. It was essential to consider these communication channels as a 

critical factor to intervene in the project, and to link these actions to inclusive and participatory 

experiences in order to integrate cultures. 

This sort of communication must be precise and concrete, without (ceasing to) losing informative 

value. We should consider essential attributes (objective, time, date, place) because the way they are 

transmitted affects the understanding and actions of the Haitian parents. 

 

Make a language Creating and applying a new language through the intercultural education model 

allows for the making of available tools that elude a traditional structure in delivering information. The 

inclusion of understanding, in this case, with Haitian migrant families, through the implementation 

of participatory, collaborative, activist, and meaningful methods proposes the gestation of a new 

space that is built through a process of deconstruction relevant to the interaction with the other.  

In this case, a project is presented based on one of the visual paradigms of Information Design: icons, 

pictograms, or symbols as graphic elements "carriers of meaning" (Abdullah & Hübner, 2006). 

Visual language's central role is to help interpret what to do, where, and when, as an essential element 

of information design, or more precisely, a synthesized meaning, or a concise visual instruction to see 

and understand (Ramirez, 2018).  

 

What is De Otros Lados? De Otros Lados is a visual intercultural communication and participation 

system based on translating information into a visual language established on the relevance of the 

kindergarten statements and meanings in the health, management, and affection fields. 

The structure is divided into three components: Building block, Model to assemble, and Co-creation 

method; each segment responding to an aspect that must be addressed. 

 

How does it work? 

Component A: Building block This component develops the conceptual, aesthetic, and formal design 

of the visual language. It is the minimum unit that must exist to ensure the visual system. Its function 

is the representation of a single concept or meaning to the kindergarten. The structure of verbal 
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language: noun, verb, context, and complement, define the categories of the development of each 

icon. 

The JUNJI community's social conventions and current identity guided each pictogram's formal and 

consistent design to encourage its appropriation. The visual language rules facilitate the standard 

quality that each pictogram must have and the parameters that allow flexibility in its reproduction to 

be used in different media, thus supporting its understanding and habituation (Figure 1). 

Figure 1: Building Block. 

 

Component B: Model to assemble This component constitutes a resource model to generate inclusive 

communications of an instructional nature; makes available inputs to structure communications 

based on the visual language developed in component A, and supports the delivery of information in 

kindergarten. 

The elements (icons, cards, and phrases) can be freely placed in the communications to support their 

understanding; their use is not limited, mandatory, or restrictive. The cards are based on a verbal 

language structure. The verb icon should not be omitted. It is relevant in order that the person 

receiving the statement understands what to do in each situation. The use of phrases is more limited, 

weighing the use of visual language (Figure 2).  

Figure 2: Model to assemble. 

 

Component C: Co-creation method The Participatory method's primary objective for co-creation in 

the conversation of kindergarten topics is to generate the JUNJI people's participation, girls and boys, 

educational teams, and families, based on the representation of links and associations through visual 

elements. 
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The proposal is inserted in the initial part of the management of a meeting on a specific topic of the 

Educational Project; it leads to the person understanding himself, the others, and also understanding 

the diversity and social context to which he/she belongs. The representation is based on the 

comparison and evaluation of two attributes (the significant and the close) in a scatter diagram 

through visual facilitation, which generates the co-creation method as a tool to translate concepts 

into visual elements to which people can relate. 

 

Where is it applied? This visual communication and participation system's application constitutes an 

essential input to activate links within the kindergarten between educational teams and Haitian 

families. It forms a potentially useful resource for strategy and planning in intercultural 

communication, and for overcoming language and cultural barriers. 

Its adoption and applied implementation in an educational context can be resumed and projected 

into social contexts such as hospitals, health centers, offices, and government institutions. The 

expansion of the project is one of the most exciting aspects of its development. 

 

Discussion The project development focuses on the new visual language creation for specific social 

contexts. It considers different challenges that mostly constitute a process of accommodation to 

other people's diversity to habituate its use. It implies deconstruction over time to move, transfer, and 

modify the traditional ways that were used. 

In sequence, visual language must be a dynamic, not static, a tool that allows modification and 

adoption of meanings that respond to future contexts. Another critical point is to understand that the 

diversity of interpretation in each icon opens up the discussion on the incidence of the person's 

culture and particular experience, and this could avoid visual language objectivity, keeping it on a 

more subjective level. 

Visual language is another way of approaching communication. However, there is still individual 

subjectivity in the meaning that each person can give to different icons. However, it does allow for the 

generation of more horizontal relationships. 

 

Conclusion In Chile, preschool education is a pioneer in intercultural work with migrant families. 

Nevertheless, facing new communication challenges has triggered the generation of tactics and 

improvisations, with a lack of significant actions. We want to demonstrate the incidence of project 

through design as a facilitator of co-created efforts allowing joint strategies that can be established 

over time and that respond to real intervention contexts, thus activating conversations about how 

people want to live and interact. Design's challenge is to continue adapting to conditions in order to 

generate a change that responds to new social contexts. 

The research shows that although vocabulary and idiomatic equivalences are potential obstacles to 

achieving effective verbal communication, it is relevant to generate research through design to help 

understand and analyze the axes that determine non-verbal communication and participation skills 

between cultures, and in addition, how to help to develop them, with the aim of achieving more 

intercultural spaces. 



142

Chapter 6. Social experience

 
 

Each person's communication skills cannot be controlled, but it is essential to provide tools and 

supports that give confidence and motivate participation. Active audience participation is possible 

when you create a meaningful experience for everyone. Make visible or tangible the contribution 

leaves each other; it's the most important to develop an intercultural space. 
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Abstract This paper introduces two studies guided by the premises of Social Design. Design is by 

definition socially based, but the term Social Design has been used to refer to design actions oriented 

towards basic needs, complex problems and/or pressing challenges, that call for a holistic 

intervention and do not operate under traditional market mechanisms or result in products for sale. 

Social Designers develop research and interventions embracing global concerns and public interests 

such as Education, Health, Road Safety, Security, Universal Access, Aging Care, Environmental 

Protection, Disaster Prevention, Humanitarian Crisis Help, Human Rights Promotion, among others. 

In all cases, it is crucial to gain a deep understanding of project context variables and to form a 

multidisciplinary body of knowledge. 

 

Keywords Research-actions, Social senses, Complex problems, Well-being 

 

Introduction Social Design actions require commitment and involvement, being mandatory the 

use of empathic and collaborative methods that promote interaction and participation of the 

people involved at all stages of the design process; the exchange of knowledge and experiences 

and the exercise of being in other people’s shoes. Its practice takes place "with" and not "for" 

people and communities and includes public and private sectors. Relationships are the focus and 

the most potent tool of the Social Design process. Among the most used methods are 

Participatory Design; Co-design; Ethnographic Observation and Participatory Action Research. 

Social Design is based on respect for cultural diversity and individual differences and guided by 

the conviction that it is possible to extend rights, opportunities and quality of life for all (Couto & 

Damazio, 2016).  

This paper gathers research of two professors linked to theme Design: complex problems and 

social construction of senses, developed in the laboratories that they lead, which bring together 

researchers, professionals, undergraduate and graduate candidates, from master's and doctorate 

courses and post-doctoral that share ideas and ideals about design.  
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Studies concerning the issues presented above, will be presented in brief reports to illustrate the 

research developed within two laboratories from the Graduate Program in Design at PUC-Rio: 

the Language, Interaction and Construction of Senses in Design Laboratory, LINC-Design, leaded 

by Jackeline Lima Farbiarz and the Design, Memory, Emotion Laboratory, LABMEMO, leaded by 

Vera Maria Damazio. 
 

Design in Reading: for a philosophy of responsible act The study described herein summarizes 

research-actions to delve deeper into the Design in Reading Project. This is a project of 

interdisciplinary formation of reading mediators, which understands that reading situations are 

inscribed in multimodality and require a reader aware of his/her place as a cultural and social 

instance in the spheres of maintenance, construction, transformation or anticipation of social 

senses. It includes books, but goes beyond them, adding objects, systems and services, meanings 

in society by the sum of their readers' points of view. Their common objective is to bring 

foundations for human sustainability, in the recognition of identities and the consequent 

valorization of diversity and inclusion, by understanding the reading mediators as potential 

agents of change in favor of pluralism, diversity and equity. 

It follows a path that sums up research-actions resulting from dissertations, thesis and post-

doctoral reports developed in themes like schooling of Guarani health agents, mediation 

between youth and literary reading, the visual formation of the reader, interdisciplinarity for the 

formation of reading mediators, sensitive objects and multiple modes of interaction with 

disabled children (Carvalho, 2007; Lacerda, 2013, 2018, 2019; Marçal, 2020).  

Research that was developed specifically in the Schooling Project for indigenous health agents 

and in Courses for the Promotion of Reading of Community Libraries of the National Foundation 

for Children and Youth Books. Also, in partnership with the Oswaldo Cruz Foundation, workshops 

and actions dedicated to develop comprehensive strengthening strategies for children with 

congenital infection associated with pathogens more related to intrauterine infections, such as 

the bacterium Treponema pallidum that causes Syphilis (S), the protozoan Toxoplasma gondii 

that causes Toxoplasmosis (TO) and viruses Rubella (R), Cytomegalovirus (C) and Herpes simplex 

(H), composing the  acronym STORCH, and more recently to the Zika virus, due to the fetal 

changes observed in consequence to the infection of pregnant women by the virus. All research-

actions developed in the areas of education and health throughout the national territory, 

including regions of low development and difficult access, in partnership with government 

agencies of excellence in research. 

Developed at LINC-Design, by the members of the Design in Reading Subjects and Supports in 

Interaction research group, the Design in Reading Project presents as a common thread the 

methodological approach of Design in Partnership. It seeks the recognition of the ways of being 

and acting of human beings in their situational contexts. It is anchored in the philosophy of the 

responsible act conceived by Mikhail Bakhtin, in a 1929 text (Fiorin, 2006) in which the dialogic 

act takes place in the discursive arena through the sum of singular speakers with diversified fields 

of vision that bring together both determination, based on the specific space-time in which they 
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are located, and relativity, considering that the totality of what is being communicated stems 

from the different fields of vision that the speakers occupy, due to their distinctive space-time 

positioning.  Thus, the meaning of the act/process results from the multiplicity of dialogic and 

polyphonic visions that together enlarge the visible face and compose/configure the act of 

speech/object design available for reading and consequent construction of senses.  

The choice of this methodological approach allowed the direct participation of indigenous health 

agents, teachers, librarians, students, doctors, speech therapists, families, community, according 

to the specific action-project, jointly acknowledging the drafting and validation of the proposals 

that were developed. 

The path followed in the different research-actions were: observation of face-to-face meetings in 

the different projects; conversations with the participants involved; analysis of teaching practices 

and existing paradidactic notebooks for the prevention of AIDS / STD in Guarani villages; material 

made available in libraries in the countryside; library spaces in the countryside and books made 

available for reading; materials and resources available in cities in the northeast region, to 

facilitate early stimulation of children with developmental delay; collaborative production of 

objects / systems / services; experimenting with the collaborative production of the material 

produced; reflection on the process, the designer's roles in the process and the places of Design 

in interdisciplinary projects to resignify experimentation.  

During the development of the action-research, the main challenge was to understand the 

expectations, "pre-visions" and "pre-concepts," coming from students, people being supervised 

and the mentor linked to the southeastern region of the country, about students belonging to 

the Guarani ethnicity and about teachers / librarians / readers / managers / community / families 

/ health professionals / children with disabilities located in the northeastern region of Brazil. 

The results included the change in focus of the AIDS/STD prevention classes already taught to 

Guarani indigenous health agents to the focus on Alcoholism/AIDS/STD, and the development of 

a new paradidactic notebook dedicated to prevention; the creation of sensitive objects where the 

raw materials were boxes and basins, considering the situational context of families with children 

with congenital infection associated to STORCH and Zika virus, the production of two massive 

open online courses - one on the visual education of the reader, aiming at maintaining a project 

of continuous education, enrolled in participatory practice, with the libraries where action-

research was developed and, especially, focusing on Brazilianness, blackness and regionality, 

issues that were rarely worked on in the libraries where action-research was developed. Another 

result was the participatory construction of sensitive objects for children with disabilities from 

specific situational contexts also for the maintenance of the project of early stimulation. 

For example, specifically about the project with the Guarani health agents, observation and 

listening led students to encourage the indigenous themselves to draw their daily actions and 

the drawings became objects of speech/readings - a sum of points of view inscribed in the 

collectivity - which demonstrated that the natives often included bottles of alcoholic beverages 

and a "small bar" that was located outside the village both in the drawings and in the speech. 

With the listening it was possible to identify that, the Guarani community members of Paraty left 
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the village in search of alcoholic drinks and not of sex, as had been imagined. The sexual health 

problem was, indeed, the consequence of excessive drinking followed by relations with people 

from outside the village, increasing later spread of diseases in the interior of the village. The 

proposed paradidactic notebook presented an integrated verbal content / visual content graphic 

project developed together with the Guarani people enrolled in the Project, preserving their 

original language and designs, besides including the theme of excess drinking as a main issue.  

The methodological conduct for guidance and supervision of students/supervised participants 

was predominantly that of the "pedagogy of multiliteracies" (Cope & Kalantzis: 2000). In this 

formative approach, they are led to perceive, transform and recreate meanings, moving from one 

socially inscribed context to another through the articulation of four foundations: situated 

practices, based on the immersion in experiences of using the available resources of meaning, 

including those that emerge from the students' life experiences; open instructions, through 

systematic, analytical and conscious learning of meaning processes; critical framework, in which 

they relate their practices and learning to the historical, social, cultural, political and ideological 

contexts of the system of knowledge and social practices in which they are situated in; and 

transformed practice, which recreates meanings, putting into operation the transformed 

meaning in other contexts or social situations. 

The methodological choice is justified by its attention to discursive inclusion, both by the 

insertion of knowledge that each guide/supervisor brings as a potential signifier in their life 

trajectory, and by the understanding that, from it, professionals promoting their own discursive 

practices are formed. This condition is consolidated by the empowerment of the designer, one of 

the reading mediators, thinking critically about his or her practice, a basic condition for an ethical, 

citizen and responsible professional performance. A fundamental value is understood as a 

qualification to act in favor of the tangibilization of existing ideas in desired ones (Frascara, 2000) 

and the announcement of new paths (Bonfim, 2014) a responsible interdisciplinary anticipatory 

action aiming at pluralism, diversity and equity. 
 

Design and Longevity Population aging and longevity are unprecedented phenomena and 

deserve to be celebrated, at the same time that bring enormous challenges (UNFPA, 2012). 

From an biological point of view, aging covers physiological, anatomical and biochemical 

changes of the organism and issues as genetic inheritance and the environment. From an 

anthropological perspective, aging is a sociocultural construction (Beauvoir, 1990; Goldenberg, 

2013). Whatever the perspective, aging is perceived as a process more marked by losses than 

gains. An abundance of products serves childhood and adulthood. In old age, the options are 

reduced to nursing homes, walking sticks, wheelchairs and hearing aids. 

Never before experienced and still little understood, population longevity can be significantly 

favored by the Design action and by the revision of the concept of being old. 

Old age is already, and will increasingly be, the longest stage of life and covers a growing, diverse 

and plural audience.  
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Based on this premise, the objective of the “Design and Longevity” research is to develop 

methods to identify and to meet the demands of senior population. 

Given this scenario, our objective is to develop methods to identify and meet the demands of the 

elderly population in a constant dialogue with the medical and social sciences and the 

continuing exercise of being in the other people’s shoes. 

This section presents a study of ethnographic orientation conducted from visits to nine residents 

in Rio de Janeiro, aged between 67 and 84 years of both sexes, for six months. 

Its main objective was to observe senior citizens’ routines, social circles, relationship with the 

house, the surroundings and feelings about aging. For that, qualitative techniques were used, 

such as participant observation, open interviews and questions about the most significant 

objects in the house and their reasons. The visits lasted about two hours with intervals of five to 

seven days. 

Two support instruments were created to assist observation:  

1. the bipolar diary: a notebook in which participants recorded the main positive and 

negative situations of their routines in blue and red pens, respectively. 

2. the relational map: a printed view of the surroundings, in which participants recorded 

meeting places with people they know with a green pen; most frequented 

establishments with a blue pen and places perceived as dangerous with a red pen.  

The data collected were organized by major themes and demands and gave rise to the following 

perspectives for projects in favor of the quality of life of the senior public: 

 

Design for strengthening identity The informants wanted to continue to do what they had always 

done and also to have new experiences. Many said that today they had more time and willingness 

to do what they would have liked to do when they were young. Some were upset by family 

interference about what is appropriate or safe for them. Despite recognizing that it is a 

demonstration of care, the participants feel restrained and childlike. 

The Design perspective to strength senior' identity includes products to promote independence, 

autonomy and ways for seniors to be and to do, what they want to be and to do. 

 

Project for renewing sociability The informants value living with the family, but would like to 

build new emotional bonds. Some said they feel alone and want to have someone to talk to, walk 

around and go to cultural events. Most have already lost people close to them and said they have 

difficulty meeting people. 

The Design perspective to renew senior’s sociability includes products that favor the expansion 

of the social circle and the strengthening of affective bonds. 
 

Design for revitalizing citizenship All informants said they were afraid of feeling useless or of 

becoming "a burden on society". Many still participate in social, political, economic and cultural 
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life. Some do volunteer work. Others continue to work because they want to and/or because they 

are afraid of being depressed if they do not. Taking care of grandchildren proved to be both an 

enjoyable and useful action for all who are already grandparents. 

The Design perspective to revitalize senior’s citizenship includes products that create job 

opportunities and ways of promoting civic engagement and the exercise of their rights and 

duties. 

 

Design for well-being All informants were sensitive to finitude. Most seek to combat stress with 

therapies and yoga. Some said they have no religion, but are interested in spiritual issues. Many 

believe it is important to have faith, gratitude and that doing good brings us good. 

The Design perspective for well-being includes products that promote states of relaxation, 

serenity, contemplation, meditation and our transcendental dimension. 

 

Design for resilience The informants expressed concern about the changes resulting from aging. 

Many acknowledged they were slow to accept their limitations and even put their physical and 

financial integrity at risk. Needing a person to take care of them and losing privacy is what most 

terrifies everyone. One of them said that he suffered two car accidents due to distraction and 

that when his daughter found out, she took his drive license and rightly so. 

The Design perspective for resilience involves products that favor seniors' awareness, adaptation 

and reinvention in the face of their new physical and mental conditions. 

 

Design for fun Facing life lightly and knowing how to have fun at yourself and adverse situations 

was considered “a great medicine”, even by the informants who called themselves “grumpy”.  

Some reported episodes in which laughter overcame obstacles and transformed what appeared 

to be a tragedy into a comedy. Most argued that everything in life can be treated lightly.  

The Design for fun perspective involves products that make us laugh, surprise us and make the 

routine more fun and lighter. 
 

General considerations The view shared by our informants was that being old is a feeling more 

related to the mind than to the body. To be old, some said, is not to change our mind, it is not to 

exchange our ideas for better ones. It is to think that we know everything and have nothing else 

to learn. 

In old age, in turn, as in all other phases of life, losses are experienced. But there are also gains 

that can be greatly enhanced by the action of Design. 

 

Final considerations The research presented in this paper must be understood as an example of 

the essential foundation of design: its interdisciplinary vocation. It is intended to facilitate the 

sense of responsible participation in the face of challenges and complex contemporary demands. 
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Abstract We present two projects from the Graduate Program in Design of PUC-Rio, whose 

common features of social sensitivity, femininity, art and culture are related to a wide concept of 

experience and hybridism under the perspective of the listed authors. The first one discusses the 

work developed in the city of Natchez (Mississippi, USA), and has as theme the racial segregation. 

The second one focuses on promoting the valuing of natural childbirth in Brazil, which resulted in an 

interactive exhibition.  

 

Keywords Ur-sign; Hybridism; Racism; Childbirth. 

 
Introduction: Ur-sign We introduce here two projects with relevant multidimensional 

experiences to social matters. The projects are connected to the Graduate Program in Design 

from PUC-Rio, which has as area of concentration “Design and Society”, gathering together 

three laboratories from the same line of research focused in “Communication, Culture and Arts”. 

The work of these research cells within the scope of Social Design delineates an increasingly 

significant subarea in university: the studies on expressive and communicational functions of 

hybrid languages.  

Within the context of this subarea, the conceptualization of experience demands the notion of 

hybridism that emerge from a paradigm of study that comprehends languages, materials and 

processes. By studying the different levels of experience, it is clear that there are plural 

possibilities of mixtures: the sensory one, which involves an experience with different stimuli 

(visual, tactile, sonorous, olfactory); the mediatic one, which demands media that can be 

physiological apparatuses (orality, performativity, gestural) or technical means (televisions, 

computers, printed means); the language one, which fuses experiences of one particular 

vocabulary and points to cultural systems of representation (movies, literary, scenic, pictorial 

languages) and the modal one, which is oriented by the junction of different insertions in social 

functions (pedagogic, artistic, informational). We can still add other perspectives of analysis, 

which could speak of multigender, multistyle, multicultural, multiregional, indicating in the 
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terminology the levels of mixture approached. Therefore, multidimensional would be the sense 

of hybridism simultaneously in several of these levels.  

This division, despite being pedagogic, it’s neither staunch, nor mathematical, especially in the 

study of experience. Authors like Jean-Claude Carrière (2015) reminds us that from the 

introduction of a new language in a culture, none other experience will be immune to its 

interferences and it is possible to identify in it the previous mixtures of representation schemes 

without invalidating its specificity. Flusser (2018) also points out the same perspective when he 

defines “device” by a technical approach, but describes the difference between programs and 

repertoires, indicating the upgrade of its functions (modes) and forms of representation 

(language). Another author usually related to Cinema studies, but who has great importance for 

semiology, Pasolini creates an expression that says “Movies are not the film” (Pasolini, 1990), 

dissociating the idea of a language (movies) as an impediment to experimentation in a media 

(film). If it is verifiable how programs and repertoires update a vehicle, it is natural that the 

practices of a language are also updatable in the tension between rule and occurrence, as 

Lyotard (1986) points out in the Wittgenstein notion of “Language Games”. Thus, the study of 

hybridism is only possible based on the recognition of the strength of unities in a determined 

level of study.  

The political implication of this double attention between what in experience is particular or 

hybrid, and the consciousness that the OWN construction of the idea of “OWN” has the 

inalienable function of “alterity” or of “common”, is how is built the foundation for an ethical 

implication of these studies. It is Pasolini (1980) who alerts that it is in the smokes of the 

boundaries among the several “multi”– which seem desirable and natural – that can happen the 

authoritarian extinction of an experience by another. For this reason, the author refers to Ur-sign 

in his “semiology of reality” as a way of reminding the first level of experience, the pragma, the 

non-mediated experience, the lived experience – fleshy, concrete, dramatic, corporeal and non-

mediated, not even by observation. Ur as proto, primitive or original.  

And it is only from this primordial lived experience of act, the Ur, that he dislocates the analysis 

by the other techniques to demonstrate that certain fields of mediated experience can 

overshadow less hegemonic systems of representation, which should not be kept for tradition 

only, but as way of a possible critic of culture (Gamba, 2019). Therefore, innovations, mixtures 

and subversions are not only prerogatives of the artistic practices, but a requirement of the use 

of the language itself: the occurrence in front of the rule. In the same way, the conventional 

dimension of language is not a constraint to experimentation, but a “social bond” (Lyotard, 2016) 

which presents, in an articulated way, the rule so the occurrence can exist.  

In this paper, we present two projects of intervention in the culture with delimited focuses of 

practice and demands, but drawing on a project where the plurality of mediated resources 

sustains the tie with the Ur-sign, hence, in the end, they constitute themselves as atavistic and 

multidimensional experiences. Whether the experience of being born by humanized childbirth 

or the experience of being resident of a determined region of the planet, in these events, 

gestures, texts, objects, devices and technical images are evocated, simultaneously dialoguing 
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with the specificities of their potentials, the blurred edges of their limits and the atavistic tie 

with a primeval social experience, the Ur-sign. 

 

Equity Platform and Girls’n Pearls: Design and Collaboration in Natchez This section presents 

a project developed in Natchez (Mississippi, USA), commissioned by the National Endowment 

for the Arts, the Robert Wood Johnson Foundation and XLab IDEAS, in 2017 in partnership with 

LINDA PUC-Rio. The institutions have programs in communities through artistic projects. The 

result was the sculptures Equity Platform and Girls’n Pearls, produced in partnership with 100 

Black Women coalition, (NC100BW). A byproduct of the other piece, Button Soap, was part of 

the unfoldings, which discussed matters related to racial segregation, collectivity, femininity 

and self-care.  

The work was supposed to engage traders and/or artists of Afro-American ancestry, to approach 

racial segregation from diseases associated to colonial legacy – illnesses such as diabetes, 

obesity, drug abuse and domestic violence – and to articulate the group of young girls tutored 

by NC100BW. The starting point of the project was the proximity to the coalition founded in 

1970, in New York. Natchez unity is responsible for following up eight to eighteen years old 

women through fortnightly meetings. The goal is to prepare them to grow up in a sexist and 

segregationist society. There is no age segregation for the classes. The tutors claim it generates 

a natural care and guidance lineage. Some taboo subjects on passing from childhood to adult 

life were shared among the classmates. The group was known as “Girls’n Pearls”, in a direct 

association to femininity and beauty emergence through trauma integration.   

The author visited the city archive and the Afro-American museum, conducting interviews. Two 

occurred facts from these incursions defined the project: 1) the first free black communities in 

the region arose at the Mississippi river’s margins, living, mostly, of washing clothes for the 

plantations’ houses and 2) for 300 years, Natchez housed the second top place of human beings’ 

purchase and sale of Deep South, known as Forks of the Road. One of the most common 

artifacts found there were clothing buttons.  

 

Image 1. Equity Platform, 2017 

 

We elected the soap as raw material to be used. The chosen aroma for the pieces was magnolia, 

known as “sympathy flower” in Mississippi. By a happy coincidence, the herbal products 
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produced out of the plant fight the same syndromes we intend to, even though poetically, 

attenuate. There’s a store in the city, Scent From Natchez, which produces soaps out of old 

recipes. Its visual resemblance with classical statuary material, its condition associated to self-

care and the possibility of engaging local black traders, resulted in a 770 pounds’ inert platform, 

that would level off the heights of the 11 young girls followed up by the coalition.  An intimate 

monument of encounter and equality.  

Besides the platform, there were produced soaps out of the gap from the united hands of the 

young girls. In its interior, in a stainless-steel plaque we put a pearl. In each plaque there were 

encouraging words on how they would like to be. It was recommended for them to use the relic 

in a later future. The dilution of the material will confirm if they indwell the aegis of what they 

wished for. (Image 2)   

In September 2017, at the NC100BW headquarters, Hannah Drake, a spoken word artist from 

Kentucky, recited a poem with the young girls over the platform. After the event the sculpture 

was cut in average bars. Each bar received one clothing button made from magnolia tree trunk. 

The bars were sold in souvenir stores and on Xlab IDEAS website. The money raised was 

converted to the coalition’s activities. Stamped as a label, a text by local actor Jeremy Houston, 

claimed that there was a hidden button in the soap, that could be sewed to your clothing and 

serve as a symbol for the movement against segregation. A microsculpture that would point out 

the ones sympathetic to the urgent cause.    

 

Image 2. Girls’n Pearls, 2017 

 

Image 3. Button Soap, 2017 
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Senses of Birth: Design as an agent for social transformation In this section we discuss the 

project “Senses of Birth”, fruit of the partnership among the Federal University of Minas Gerais 

(UFMG), the Sistema Único de Saúde (SUS) and the Electronic Art Lab and Laboratory of 

Storytelling Design at Pontifical Catholic University of Rio de Janeiro (PUC-Rio), sponsored by 

the Bill & Melinda Gates Foundation and by CNPq and FAPEMIG funding agencies. The 

intervention research, presented to the public as an interactive and itinerant exhibition, aims to 

promote the valuing of natural childbirth and birth. Its final objective is to contribute to the 

change on the negative perception concerning vaginal childbirth, seeking to promote the 

reduction of elective caesareans with no indication and to decrease the cases of iatrogenic 

prematurity, in our country.   

In Brazil, several researches reveal the frequent incidence of some kind of obstetric violence 

during labor and delivery, from the delay or negligence in assistance or administration of 

painkillers, to even physical, verbal and psychological mistreatment, from health providers. 

Among the abuses practiced in health institutions are also included performing coercive, non-

consented, unnecessary, not recommended and or obsolete procedures that can cause harmful 

effects over both the mother and the child’s health (Lansky et al., 2019). Because of these 

elements, natural childbirth is perceived by the population as an extremely painful and negative 

experience, and a C-section as an alternative apparently better. Such preference for caesareans 

involves a historical, economical and sociocultural complex relation, which goes through 

childbirth institutionalization and science domination relations, along with the representation in 

society of a safe and painless experience. From the total of childbirths performed in Brazil in 

2015, 56,9% were C-sections. In private hospitals, the proportion gets to 80-90% of the total 

number of childbirths, being the majority of them elective caesarians without indication (Spitz 

et al., 2017). In this scenario, there is a need of a better understanding in the social imaginary on 

childbirth and birth and also a need of effective actions to revert this situation.  

We designed the exhibition as a social and multisensory experience, involving diverse 

languages and processes, presented in a synesthetic way. Our intention was to make the 

experience of the different stages of childbirth become the fundamental element of public 

awareness. We sought innovative engagement techniques, promoting different readings 

concerning the matter. We wished the visitor’s emotion with regard to the different scenic-

narrative elements, presented during their tour in the installation, would be in an intuitive and 

sensory way, facilitating the absorption of medical information, presented to the visitor in 

parallel. Besides approaching the production of knowledge and the current consideration on 

scientific evidence over these questions, we wanted the exhibition to provide the development 

of a critical posture of the visitor concerning the current scenario of hypermedicalization of 

childbirth, of women’s loss of protagonism and of the exploration of birth as a kind of “business”.  

In a preponderantly ludic perspective, and through the use of surprising resources, the visitors 

feel moved during their tour in front of images that represent them as being “pregnant”, they 

are sensitized with actors’ dialogues—as characters who talk among themselves and with the 

visitor—, and live the immersive experience of being born through vaginal childbirth when 
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crossing a soft, warm and cozy tunnel. At the end, they identify themselves with the matters, 

absorb information and become protagonists of transformation.  

 

  

     

Image 4. Visitor’s tour during the exhibition 

 

The exhibition was conceived in a way that could be presented in crowded public spaces, being 

displayed since 2015, in 5 Brazilian cities (Belo Horizonte, Rio de Janeiro, Niterói, Ceilândia and 

Brasília), with a public of more than 36 thousand people. The results of the surveys about the 

effects of the exhibition suggest that participation in this experience increased knowledge on 

obstetric violence among pregnant women (Lansky et al., 2019) and that, when we compared 

both moments – before and after the visit to the exhibition – there was a substantial change of 

opinions from the visitors on natural childbirth (Spitz et al., 2017). A great number of people felt 

moved, “leaving the birth channel with tears in their eyes” (Brasil/Ministério da Saúde, 2015, p. 

47), and many others came back bringing their family and friends to live, together, the 

experience. The social networks have also greatly contributed to increase the visibility and reach 

of the project, through sharing of testimonies, pictures and comments that the visitors posted 

on their experiences (Sentidos do Nascer, n.d.). 

In short, one underlines the relevance of Design’s contribution concerning offering sensitization 

experiences, motivation and awareness, and, ultimately, as an enabler of social transformation’s 

promotion.  

 

Funding This study was financed in part by the Coordenação de Aperfeiçoamento de Pessoal de 

Nível Superior - Brasil (CAPES) - Finance Code 001, by Conselho Nacional de Desenvolvimento 

Científico e Tecnológico (CNPq) and PUC-Rio.       
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This chapter also aims at introducing projects and research targeting social groups but with a 

focus on developing experiences for inclusion. The papers cover initiatives with different inclusive 

dimensions such as cultural, educational, socio-technical, financial, and disability.

• Research professors Luiza Novaes and Rita Maria de Souza Couto introduce projects developed 

by the labs they lead at PUC-Rio – Pontifícia Universidade Católica do Rio de Janeiro. The paper 

PARTICIPATORY AND PEDAGOGICAL PRACTICES - INTERACTION AND INCLUSION describes two 

multidisciplinary initiatives, particularly in the cultural and educational contexts. The V-Horus 

project developed by the Interactive Experiences and Environments (EAI) lab used virtual reality 

to offer an immersive experience on Egyptian artifacts from the Brazilian National Museum 

lost in a fire. The case presented by the Interdisciplinary Design Education Laboratory (LIDE) 

applied a collaborative design approach to the development of teaching materials for the Early 

Childhood Education program in the Democratic Republic of Sao Tome and Principe in Africa. In 

both cases, collaboration was a crucial aspect of the process of designing relevant experiences. 

• In the paper PRINTING AND SHARING IDEAS: WOMEN, DISABILITY AND THE PUBLIC FAB LABS 

AS MEETING SPACES, Juliana Maria Moreira Soares and professor Paulo Eduardo Fonseca de 

Campos from FAU – Faculdade de Arquitetura e Urbanisno, USP – Universidade de São Paulo, 

describe a socio-technical approach to develop an immersive experience supported by Assistive 

Technology. The initiative gathered mothers of children with physical-motor disabilities in a 

Fab Lab facility in São Paulo to develop assistive resources for their children. By resorting to a 

comprehensive research approach based on participants' journey experience for two years, 

the authors shed light on several challenges related to the insertion of social minorities in 

technological environments.

• Sumin Jang and Professor Younghwan Pan from Kookmin University introduce a less studied 

but promising UX field. The paper USER EXPERIENCE DESIGN FROM A FINANCIAL ACTIVITY 

PERSPECTIVE focuses on the issues related to financial UX – the user experience related to 

money and financial services –, particularly on the technological and generational gap that 

hinders the adoption of such services through mobile platforms. Based on the Korean bank 

industry case, the authors present an approach to developing financial UX by researching users' 

lifestyle steps, i.e., how people use and spend money throughout their lives. Besides discussing 

financial UX's function, the paper suggests avenues to develop relevant, safe, and memorable 

mobile banking service experiences for users regardless of age and financial literacy.

• Diego Normandi and professor Cibele Taralli from FAU – Faculdade de Arquitetura e Urbanisno, 

USP – Universidade de São Paulo, present a comprehensive literature review on the topics of 

service design and the inclusion of disabled people. The findings of the paper INCLUSION FIRST: 
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A CALL TO THE INCLUSION OF DISABLED PEOPLE BY SERVICE DESIGN reveal this relevant topic 

is scarcely explored by scholars and practitioners, evidencing an exclusion-dominant scenario. 

This paper highlights the need for a design for service inclusion, based on disabled people’s 

perspective, situating service design practices within an inclusion-dominant logic. 
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Abstract The Graduate Program in Design at PUC-Rio has its concentration area in 'Design and 

Society', encompassing studies that address issues covering Design interfaces with technology, art, 

human and social sciences, with impact in culture, society and the environment, having as a common 

thread the investigation of human relationships in the physical and virtual environment. Among 

research that are linked to this area of concentration, one theme, entitled Participatory and 

Pedagogical Practices - Interaction and Inclusion, gathers many research projects based on studies 

of complex social situations that are developed from various forms of interaction and interlocution in 

field work and between design and other areas of knowledge. 

 

Keywords Participatory design, Collaboration, Technology, Interaction, Experience. 

 
Introduction Having affective and cognitive processes as assumptions of the human being in the 

production of his or her material, social and cultural reality and in the consequent construction 

of knowledge, the research in the area seeks to carry out exploratory investigations with 

interdisciplinary, participative and ethnographic approaches. Thus, developing pedagogical 

practices and interdisciplinary and inclusive projects from various contexts. 

Contexts, practices, technologies, spaces, materials, objects and systems are main threads of the 

work that is developed within this theme of research, based on collaborative experiences that 

enhance interaction and interlocution, focusing on affective and cognitive processes of the 

human. Such collaborative practices have in Social Design their theoretical and methodological 

anchoring. 

The professors linked to this theme of research, object of this paper, develop their research in the 

laboratories that they lead, which bring together researchers, professionals, undergraduate and 

graduate candidates, from master's and doctorate courses, all sharing ideas and ideals about 

design.  
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In order to illustrate studies that are developed concerning the issues presented above, we have 

chosen to present brief reports of the research developed within two laboratories linked to the 

Participatory and Pedagogical Practices - Interaction and Inclusion theme of research: Interactive 

Experiences and Environments (EAI), leaded by Luiza Novaes and Interdisciplinary Design 

Education Laboratory, leaded by Rita Maria de Souza Couto. 

 

Interactive Experiences and Environments The research undertaken in the Interactive 

Experiences and Environments (EAI) laboratory of the Graduate Program in Design at PUC-Rio 

aims at exploring interactive and inclusive experiences and environments from a multi and 

interdisciplinary approach to design. The experience is investigated in its ability to transform the 

individual and society.  

The EAI laboratory team is composed of professors, researchers, professionals and undergraduate 

and graduate Design students. Research conducted in the lab explore collaborative design 

principles and practices and its possibilities in different areas as education, animation, museology, 

arts and health/medicine aiming at individuals’ and society well-being. 

In this context, the concept of experience is explored in different languages and narrative 

dynamics; in interactive, inclusive and multisensory ways; and in teaching-learning processes. A 

main theme is design to promote transformations - in the way people live and interact. The design 

of objects, artifacts, services and processes is seen as a catalyst, a trigger of actions, which make 

a difference in society and in human beings’ lives. 

To illustrate the research developed at EAI lab, we present the V-Horus project, an experience of 

preservation and reconstruction in virtual reality of artifacts from Rio de Janeiro’s National 

Museum collection. The multi and interdisciplinary project is part of the Master’s dissertation of 

Bernardo Alevato (2020) and the ongoing research conducted by Andrea Lennhoff for her 

doctorate thesis, both under the supervision of professor Luiza Novaes. The project results from 

the collaboration between four institutions: PUC-Rio (NEXT and EAI labs); IMPA (VISGRAF lab); 

National Museum (LAPID and SESHAT labs); and FIOCRUZ. 

In September 2018, a fire hit the National Museum and destroyed part of its collection. Many 

pieces from its Egyptian collection, considered the most important in Latin America, were lost. 

Among these, the mummies, highlights of the collection. However, a project in progress at the 

Museum since 2003 had been making tomography imaging and cataloging of pieces from the 

collection, and fortunately the fire did not affect these data. These records enabled the 

development of the V-Horus project. 

Since the records consisted basically of volumetric and photographic data, the proposal in the V-

Horus project was to develop a three-dimensional digital reconstruction experiment of an artifact 

destroyed in the fire and its visualization in virtual reality. The purpose was to create an experience 

with emphasis in the presence and observation of a lost artifact, with a focus on the observer's 

gaze and his interactive displacements around the piece. The Roman Mummy was the artifact 

selected for the experience. This selection was motivated by the unique mummification process 

used in the preparation of the body, the vast photographic material available, which would be 
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useful in digital reconstruction, and the amount of information about the piece, gathered in 

previous research.  

The conceptualization of the experience started with the generation of a raw 3D model, from 

tomographic files. This model brought information from the surface of the artifact. Subsequently, 

one first textured version of the model was created, through rapid prototyping, in three-

dimensional modeling and texturing programs. The model was then imported into the Unity 

platform for tests. Using virtual reality glasses, the artifact was observed by the curator of the 

Museum's Egyptian collection and by a bio archaeologist of FIOCRUZ, both experts in the original 

mummy and coordinators of the scanning project of the collection. The evaluation of the 

specialists was documented on video and the analysis of the material guided the elaboration of 

the experiment:  

1- concerning the model - it needed to represent detailed and precise characteristics of the 

artifact, with respect to materials and three-dimensional properties. The digital artifact 

should show the mummification process as in the original;  

2- concerning the virtual reality (VR) experience - the observers' body posture during the 

experience, and the monitored image of their vision, revealed differences between an 

experience created to enhance an object and another to present a panoramic view, more 

common in experiences in VR. In the V-Horus project, it was clear that the participants 

would directly link the richness of the experience to the perception of the details of the 

artifact, and for that, a precise work of reconstruction was essential. (Alevato, 2020). 

The detailed reconstruction of the model was based on photographic records, previous notes by 

scholars that described the mummification process, interviews with specialists and analysis of the 

model generated by CT-Scan of the original piece. In the process, retouching and dynamic 

polygon work were significant, to represent the mummification process with separate fingers, an 

important feature of the artifact. The texturing and coloring processes to simulate materials were 

intense, considering that the artifact should react well to light projection over it and the 

movement of the observer's eyes. 

Meanwhile the preparation of the model, the concept of the virtual reality experience was 

developed from interviews and research on the history of the artifact. The goal was to elaborate 

an attractive narrative, focusing on the history and details of the artifact, so that the audience's 

immersive experience could be improved. An initial script created by the team, followed 

contributions from the curator of the Egyptian collection. A technical work of synchronizing the 

visualization of the object with the script was carried out, and the decision to use voice over 

narration as experience guide was made, choosing the voice of the curator of the Egyptian 

collection for it. 

In the final editing of the experience, some cinema lighting techniques were incorporated as 

language to show details mentioned in narration, and a soundtrack with Egyptian instrumental 

music was elaborated to bring the context and mood of the original artifact, all aiming at the 

involvement and immersion of the participant in the experience. In this first phase, the intention 

was to work on the artifact and its observation in detail. The choice to focus on participant's 
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attention to the artifact, led the team not to develop a scenario or even active interactions at first 

moment. 

The experience was set, viewed and evaluated by the public in two events. A questionnaire with 

open and closed questions was answered immediately after people had the experience, and the 

answers showed positive results. The digital technologies used proved to be suitable for the 

exploration of new narratives, which expand the dialogue between the museum and its 

audiences, enhancing the enjoyment of its collections, thus contributing to access 

democratization of knowledge. The public thought the experience was emotional and valid, 

allowing those that had never been to the museum to access an important piece of the collection, 

destroyed by the fire. The fact that the physical artifact did not exist any longer was somehow 

compensated by the virtual reconstruction. The collaboration between institutions and inter and 

multidisciplinary teams enabled solutions and reflections appropriate to the increasingly 

complex challenges that arise in the fields of design and museology, not only in terms of 

exhibition environments and the enjoyment of artifacts as well as the development of scientific 

research. 

 

Design and Education in Early Childhood Education: a multidisciplinary experience in Sao 

Tome and Principe, Africa This research was based on a Technical Cooperation Agreement 

signed between the Department of Arts and Design of the Pontifical Catholic University of Rio de 

Janeiro, the Ministry of Education, Culture and Science (MECC) of the Democratic Republic of Sao 

Tome and Principe, Africa and the United Nations Children's Fund (UNICEF/STP). 

Through a Memorandum of Understanding the members shared a common goal to provide 

quality in Early Childhood Education that would promote learning and general well-being to 

children on the islands of São Tomé and Príncipe, on the African continent. 

The members of the Design in Learning Situations research group developed the project at the 

Interdisciplinary Design Education Laboratory at PUC-Rio, LIDE. The work had as a common 

thread the methodological approach of Design in Partnership, by establishing a field of 

relationships built on participative processes, seeking the recognition of the social and 

educational actions that the Santomean participants practiced, not only in the school context, 

but in their trajectories in the community and around the school. The choice of this 

methodological approach allowed the direct participation of educators, managers, parents, 

students and pre-school partners of Sao Tome and Principe in the elaboration and validation of 

the proposals that were developed over four years of work, which included ten work missions of 

LIDE researchers in Sao Tome and Principe and two training courses carried out by Santomean 

educators and pedagogues at PUC-Rio. 

The path which was followed had as a common thread design methodological resources applied 

to the planning and preparation of didactic material, guided by an interactive constructivist 

theoretical base that emphasizes the development, construction and consolidation of knowledge 

by the group, providing active participation of students in the whole teaching/learning process.  
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The teaching methodological conduct considered for the development of teaching materials for 

the Early Childhood Education segment was predominantly "problem-solving learning," a kind of 

teaching strategy developed individually or in small groups, through significant situations in the 

context of the activities carried out in which there is a great emphasis on understanding of how 

the child thinks and how the child learns when faced with a deadlock situation, whether simple 

or complex. 

The results achieved included the creation of a Pedagogical Guide for Early Childhood Education 

for four and five years of age, which contains didactic material so that the educator could have in 

hands a practical and easy-to-understand guide of the curricular proposal; training activities for 

educators and teaching aids on the preparation of didactic materials which are complementary 

to the curriculum; and training on the theoretical bases of the curriculum, in two modes: remote 

and face-to-face, both taught in an interspersed manner. 

The Pedagogical Guide has been organized in eight units, considering the relationships between 

the contents and the possible meanings they might have for the students, within the areas of 

knowledge of Languages, Mathematics, Physical and Social Environment and Expressions - Art 

and Expressions - Movement. Based on the studies, models and prototypes, it was established, in 

conjunction with the entire Santomean team, that the object should be packaged in a folder 

where all printed materials would be available in each classroom. 

The folder includes nine notebooks and 320 cards, with one notebook presenting the theoretical 

bases of the curriculum and the information system that articulates the thematic axis contained 

in each unit, and eight notebooks that are equivalent to the eight school months. Each card 

represents an Integration Activity of the Area of Knowledge. Considering that there are two daily 

activities of this nature, there are ten cards per week, 40 cards per unit/month, totaling the 320 

curriculum cards.  

The face-to-face classes were held during the missions and immersions. The contents were 

developed in Santomean territory by the LIDE team, during the missions. In the immersions, in 

addition to the LIDE team, teachers from the Department of Education of PUC-Rio and other 

external teachers were invited. These meetings were guided by a theoretical-practical approach, 

intercalating contents in an expositive format and workshops to apply the acquired knowledge. 

Workshops were structured to support the development of curriculum content integration 

activities and for the production of teaching materials. For this purpose, exercises were proposed 

that provided the learning of techniques that design uses to create objects. Working with these 

techniques provided the educator with the technical sense of building pedagogical resources.  

Consistent with what was discussed in relation to the conditions of better learning by children, 

the proposed curriculum presents a concrete and living content, which is therefore inseparable 

from social reality, and gives special emphasis to the relationships between the said content and 

the possible meanings it may have for students. It assimilates the methodological developments 

necessary for each area of knowledge, while always respecting the limits of the levels of 

development shown by children of four and five years of age. 
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Considering that the work was based on dialogue and user participation, proposals for a work 

agenda were developed for each mission and for the immersions, detailing the materials that 

would be used in the educational activities and the size of the team needed to carry out such 

actions. 

The development of this proposed project, through an interdisciplinary dialogue between Design 

and Education, sought to present how the activity of Design can take part in the training of 

teachers, the teaching-learning processes and the setting up of didactic materials, enhancing the 

process of knowledge acquisition, having Design in Partnership as an inclusive and strategic 

methodology, open to dialogue and empathy and, as Manzini (2016) recalls, resembling a 

pedagogy, enabling more and more people to think creatively.  

 

Final considerations The research concerning the theme of Participatory and Pedagogical 

Practices - Interaction and Inclusion allows many different explorations and experiences. The 

research reported in this paper summarizes only part of a broader work that has been done in the 

Graduate Program in Design at PUC-Rio. 

  

Funding This study was financed in part by the Coordenação de Aperfeiçoamento de Pessoal de 

Nível Superior - Brasil (CAPES) - Finance Code 001, by Conselho Nacional de Desenvolvimento 
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Abstract The exclusion of women and other political minorities is historically perceived as a 

phenomenon in several areas of society, a scenario that is no different in the fields of technology and 

science. Meeting this aspect and other gaps presented by the Assistive Technology area, this research 

paper brings the analyses coming from a study conducted with and by women within the spaces of 

the Rede Fab Lab Livre SP, the largest public network of digital fabrication laboratories in the world, 

located in São Paulo city. Through resources from ethnography, narrative research and design 

research, a group of women-mothers of children with disabilities have integrated immersive 

experiences in these Fab Lab environments, seeking to develop assistive resources aimed at their 

children. As results and reflections from this long process, the capacity to amplify these socio-

technical spaces beyond technical environments is registered, moving towards, above all, formative 

encounters of multiple knowledges, cultural narratives and sharing of subjectivities. In addition, from 

the moment the supposed neutrality contained in the technological ethos is confronted, essential 

questions are faced when reflecting on the presence of bodies often seen as others in various 

environments of society. 

 
Keywords Women; Fab Lab; Disability; Assistive technology; Digital fabrication. 

 
Introduction Historically, women and other political minorities, such as low-income individuals, 

people of color and people with disabilities, have been excluded from spaces dedicated to the 

production of science and technology. Such environments, in a hegemonic way, are endowed 

with well-known and even stereotyped profiles within the common imagination, ranging from 

the young geek, in the case of the technological atmosphere, to the super-specialist scientist 

often labeled as a nerd, when imagining the scenario of a scientific laboratory – and all these 

characters being tied to male profiles. As an example, when represented in these spaces, women 

are usually illustrated with a "male" profile, following the gender performativities (Butler, 2010) . In 
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this way, processes of erasing and making invisible narratives that escape the empowerment 

centralized in such hegemonic figures are recurrent when we consult historiographies that 

exercise other looks and embrace other epistemologies, following the example of feminist 

narratives. Also, observing technology as a product of social co-production provides an analytical 

look at how its forms are materialized and dispersed in society (Wajcman, 2006) . As a result, there 

is an urgent need to revisit and reflect on the guidelines on the pluralization of audiences in such 

environments, in order to also reposition reflections and criticisms about the outputs of these 

processes.  

Nowadays, technological production structures are also seen as local references with the capacity 

to mobilize public strategies in the social and economic fields, integrating themselves to the 

scope of the metropolis' political agenda. This is the case of the public network of digital 

fabrication laboratories in the city of São Paulo, Brazil, named Rede Fab Lab Livre SP. Free to use, 

at the laboratories several projects are produced by the community that uses the network, 

including those focused on Assistive Technology (AT), an area focused on the development of 

resources for people with disabilities. Field research and bibliographic approaches, recurrently, 

clarify that this scope is crossed by a panorama of shortage, which often translates for its user into 

functional and aesthetic inadequacies of the artifacts, whose values are inaccessible and rarely 

provided by public health services, culminating in lack of access, abandonment or dissatisfaction 

(Cruz, 2012) . AT's encounter with digital fabrication takes place at this crossroad, in which 

personalized production, sometimes at very low cost, builds possibilities to meet personal 

demands on a previously improbable scale of making unique products. 

From the creation of a look through such fractures, the present study is revealed through an 

experience conducted by and with women-mothers of children with physical-motor disabilities 

within the spaces of Rede Fab Lab Livre SP. By exploring the social vocation of the laboratories, 

the research sought the development of experiences in these technological environments, 

focused on the production of assistive solutions of low sophistication by women-mothers, for their 

children. This text aims to bring some of the most relevant topics that support the research, along 

with a brief look at its main considerations so far. 

 

TThhee  AAssssiissttiivvee  TTeecchhnnoollooggyy  ((AATT))  aarreeaa Presented as one of the innumerable ways of technological 

production with focus on the user, the Assistive Technologies are systems of essential character 

for parts of the audience formed by people with disabilities. The AT area is a field aimed at 

providing greater autonomy and independence through the provision of material tools and 

services for populations with disabilities (Bersch, 2009) . Wheelchairs and teaching materials in 

Braille are examples of resources in this area. Despite its essentiality and recent investments in 

the area within the country1, the sector shows serious gaps in terms of adequacy and access to its 

products, a situation also shared by countries with socioeconomic realities close to Brazil (Hamidi, 

Mbullo, Onyango, Hynie, & Baljko, 2018) . Brazil, a country of continental dimensions, expresses this 

vastness also in its numbers, both in population terms and in the spectrum of disability. Thus, it 

 
1Observable, for example, from the increase of scientific productions in the area, thematic research centers and calls for 
the development of AT. 
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is observed that in the Brazilian territory there are almost 46 million people who declare 

themselves with some kind of disability, being equally remarkable that more than half of this 

parcel is composed by women (following a statistical coherence2) (IBGE, 2012) . When approaching 

this chart, it is relevant to observe that parental abandonment related to the child with disability, 

by the paternal representation of the family, is a constant phenomenon (Lamb & Laumann 

Billings, 1997; Vendrusculo, 2014) . These data together remind the need for reflection and 

propositions in this place that unites women and disability. In making use of technologies, we 

understand that these are not exclusive and unified means, but allies in a critical context, acting 

alongside public policies and other structural mechanisms of social inclusion. 

 

TThhee  FFaabb  LLaabbss The Fab Labs figure as one of the contemporary technological production-oriented 

environments, moved from the centrality of digital fabrication in its practices (among other 

machinery). These laboratories, popularized by the presence of state-of-the-art tools such as 

three-dimensional printers and laser cutters, have their emergency context in the early 2000s in 

the United States, with Professor Neil Gershenfeld at the head of the Center for Bits and Atoms, 

within the Massachusetts Institute of Technology (MIT). A series of conditions related to 

equipment, local conducts and layout, define a space like a Fab Lab, allowing its accreditation 

with the Fab Lab world network of digital fabrication laboratories. The global network is 

coordinated by the US institution Fab Foundation. The first environment configured according 

to this typology in Brazil was inaugurated in 2011, in the city of São Paulo, being educational the 

profile of this groundbreaking unit. In 2015,  Rede Fab Lab Livre SP is consolidated, also located 

in the city of São Paulo, becoming with its 12 laboratories the largest public network of Fab Labs 

in the world. In a context of public policies aimed at innovation and technological availability in 

line with social actions and micro-entrepreneurship, the capillarization of the units, particularly in 

the peripheries, was one of the premises at the time of the network deployment (Cassino, 2018) . 
Given this scenario, it is justified to focus the research on these network environments. 

 

MMeetthhooddoollooggyy Based on the use of tools from the areas of ethnography, narrative research and 

design research (Clandinin & Connelly, 2011; Santos, 2018; Zimmerman, 2003), this research, of a 

qualitative and exploratory nature, is developed over two macro steps, in short. In its first moment, 

the structures of theoretical basis on the pertinent topics were called, and the prospections in 

relation to the main audience of the study were initiated. A second phase of the study involved 

the immersion of the researcher, and first author of this article, in experiences with the group of 

mothers, first in their places of familiarity (a non-governmental organization in which they carried 

out activities with their children weekly, named Vidas (Lives), located in the city of São Paulo, 

Brazil), to later promote the displacement of the group to the spaces of the Fab Lab network to 

carry out the practical propositions (Image 1). Within the experimental spectrum of digital 

fabrication, there is a pedagogical axis around the activities, with frequent proposals of a Freirean 

nature about such practices (Freire, 1996, 2018). It is worth mentioning that the number of 

components of the group of mothers varied along the way, starting with five in the laboratory and 

 
2Women are about 51% of the Brazilian population (IBGE, 2012). 
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ending the cycle with two women. This oscillation in participation occurred due to the possibilities 

of the collective agenda and the inconstant conditions in the city's free public transportation 

policies (topics not deeply approached in this article). 

 

 

 

 

 

 

 

 

 

 

 

Image 1. Mothers in the environments of Rede Fab Lab Livre SP 

 

RReefflleeccttiioonnss  ooff  aa  lloonngg  jjoouurrnneeyy When considering the extensive cycle of activities carried out, 

multiple aspects emerge from the experiences, surpassing the domains initially established as 

focus of analysis at the beginning of this journey. What emerges from the experiences lived, in a 

total of sixteen meetings in the laboratories over two years of activities, is the capacity to amplify 

these socio-technical spaces beyond technical environments, moving towards, above all, 

formative encounters of multiple knowledges, cultural narratives and sharing of subjectivities.  

A first remarkable contour goes towards one of the mottoes of the maker movement, related to 

the ease and diversity of processes found in these environments. Despite the collective 

motivation with the practices, it is understood that the software used for three-dimensional 

modeling does not have a learning curve as fast as it would be desirable. Given the realities of 

mothers in the group, who are full-time caregivers of their children, the time allocated to extra 

activities is a complicating factor. Add to this the personal paths and limits that also dialogue with 

the affinity or not in the use of programs and in the operation of CNC machines (Computer 

Numerical Control). Therefore, for example, one of the mothers mentioned not having a computer 

at home, so "speaking that language" would be an activity that would require patience. From the 

mutual recognition of these aspects of complexity, strategies were designed to seek dialogic 

practices with the knowledge and skills brought by the group. 

One of the proposed paths was the construction of project exercises approximating the 

references of the daily life of the group to the bytes of the laboratory. Based on this understanding 

of divestment with such a technological universe of digital fabrication and, consequently, with 

the final product of this type of process (Nemorin, 2016), an interface was sought with the 

knowledge of mothers, thus trying to promote adherence and identification through their 

experiences with the activities to be carried out. Thus, prototyping practices with recyclable 

materials and school resources made the group's first proposals tangible, bringing reconciling 

returns in relation to expectations, conceived ideas and material forms of the projects. These are 

possible generating topics (Freire, 1996) from the moment that dialectic bridges are made 
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possible through the exchange of subjectivities between the parts of the groups, problematizing 

and building the construction in a mutual way, based on the contents present and mediated by 

the world.  

Self-esteem becomes one of the underlying strengths in these collective practices. By 

understanding that women in the role of mother caregivers share intensely the experiences of 

disability (Diniz, 2003), their possibilities and restrictions in certain aspects of their experiences 

are made visible. Therefore, the time dedicated to leisure and social gatherings by these women 

is also a variable that sometimes conforms to their children's agenda. In this way, the meetings 

also crystallized as spaces of exchange beyond the technical aspects. The dialogues of daily life, 

the mutual construction, the contribution between projects and the recognition of their 

knowledge in a collective way were resigned as symbolic aspects of engagement, learning and 

maintenance of affections in those spaces. The technical makers were walking next to these 

changes. "Feeling useful" was a sensorial record made frequently and also entered in this line of 

the motivational and valuing aspects of the experiences carried and shared in the spaces. 

The experience of being in these spaces makes visible the importance of the public policy axis, 

when observing the projects developed and the rotation of their audiences. As the network has 

been working, it is perceived that incorporating otherness is an essential dimension to the 

construction of these socio-technical structures. Bringing this knowledge consolidated from 

other bodies than the hegemonic ones of these environments – in this case, women, non-white, 

mothers of children with disabilities and residents of peripheral regions – is a call for reflection 

and debate on the diversification of the audience in these places. Building spaces and 

technologies through transversality ratifies possible scenarios that pluralize consumption and 

knowledge production paths in public spaces – thus also expanding to other perimeters of 

society.  

 

FFiinnaall  rreemmaarrkkss The epistemologies and other predominant constructions are not situated 

hermetically below or beyond the social, political, economic and cultural contexts of emergency 

to which they are exposed, but rather they continue in a process of constant influence and 

exchange for the shaping of knowledge about the natural world. As a result, the asymmetry of 

roles in society gives rise to the reflexes of low participation of women and other social shares in 

the structures of knowledge formation, which, on the borderline, means structuring of powers. 

The presence of Fab Lab type spaces, public and free, meets these aspects of repair and search 

for equity, necessary to realities with social stains and persistent colonial memories, as is the case 

of Brazil. Anthropophagizing and creating new models from an imported structure (Fonseca, 

2014) sounds like a necessary ongoing process regarding the structuring of these environments. 

It is important to bring, at this time of reflections building, the relevance of the journey experience 

of this group. By getting in touch with the spaces, the women-mothers visualized possibilities of 

territorialization of demands and aspects of occupation, as well as social symbolism. In this way, 

this record is presented as a note of collective experience that transcends the technical formalism 

proposed by the machinery journey. The proposal to make dialectal the knowledge between 

presence and appropriation of the tools available there, by these vulnerable groups, takes shape 
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as one of the assets of this kind of public policy. Thus, in the course of the practice, the ability to 

develop solutions in the area of Assistive Technology is also demonstrated as a possible panorama 

within these spaces, as it had been realized by two of the mothers present in the activities (Image 2).  

 

 

 

 

 

 

 

 

 

 

 

 

Image 2. Sandra Regina with Vinicius' assistive product (on the left), and Thais,  

Ana Santos and her son, Luis, finishing his piece (on the right) 

 

In addition to the aforementioned, points of fragility not approached in this section of the 

research should be mentioned, such as the need to create bridges between municipal structures, 

making possible, for example, transportation for the audience with reduced mobility and thus the 

access of these profiles to spaces, in addition to, consequently, promoting a closer look at the 

agency of the needs of these groups that approach the laboratories, aiming at a diversification of 

bodies and narratives increasingly in these places. Still low in the Brazilian national scenario, there 

is a need for more approaches in an intersectional way of studies in contact with environments 

such as the Fab Labs, of social vocation and its related activities. 
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Abstract In order for people to live, money is essential. One area of user experience related to money 

is financial UX. It is about experiences arising from users’ financial activities, such as how to spend 

money in life and how to keep and invest money. In this paper, we focus on several aspects of money 

interaction to be considered in the context of financial UX. We present a financial UX approach based 

on users’ lifestyle steps and discuss related topics such as generation gaps, financial services functions, 

and future trends. 

 

Keywords Financial UX, Financial interaction, Money interaction, User Experience design, Financial life. 

 
Introduction User Experience (UX) design has been widely used and has various approaches that 

can be applied to many fields. In this paper, we discuss projects and research carried out on the 

topic of financial life. Financial UX begins with money and conducts research based on the user’s 

environment and activities in life as well as other issues as those concerning the generation gaps. 

In the past, people could develop financial activities by visiting branches of offline banks. 

However, due to the development and spread of mobile technologies, smartphones have 

emerged, and people worldwide are using such devices for financial services. Especially in Korea, 

users from all age groups use smartphones as a means to financial services. Smartphones allow 

many users to reach financial services anytime they want. With the advent of such a new 

environment, the user experience needs to be designed based on the context of extended access 

channels to financial services. There are various approaches to offer mobile financial services in 

Korea. The service that was provided offline was initially expanded to online (web) and then 

appeared in a mobile form. However, even these step-by-step changes created a lot of confusion 

for users. The main reason lies in the fact that users were not asked to talk about their experiences. 

Such an approach might discover problems and provide new directions to online financial 

services. 
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Financial UX = Money interaction There are currently many financial companies in Korea, and 

the majority is selling through smartphones various services and products which used to be 

provided offline. Most users are often choosing and using a variety of investment techniques that 

suit them via mobile financial services. However, those who have no experience or financial 

training find it difficult to use mobile services because they do not have a professional counselor 

that they used to meet offline. These difficulties have led to fears of accessing financial services 

and carrying out financial management in such devices. In this sense, financial illiteracy, which 

relates to the lack of financial education and experience, has recently become a hot topic. The 

seriousness of financial illiteracy goes beyond a problem in a person’s economic life. Financial 

illiteracy is a social problem and also a national burden as it sometimes leads to bad credit and 

crime due to poor financial management.  

The most important aspect of financial activity is interaction. In this regard, user experience 

design is critical for users already familiar with offline financial services to get a good experience 

in the mobile service environment. In general, financial UX research should base on three goals. 

The first important goal in financial UX is to understand the user's lifestyle and the resulting 

experience. The second one is to understand the differences between generations of different 

users using financial services and propose new solutions to problems. The third goal is to provide 

new functions for sustainable financial services through ideas discovered from observing users’ 

usage patterns. In order to improve users' experience in financial activities, it is also required to 

conduct new research on the interaction between users and money generated from money, i.e., 

investments. 

 

Financial UX: steps in user lifestyle Financial UX is developed very close to users' lives. The 

financial management of an individual is the most important research aspect and, therefore, the 

UX study’s focus. Individual financial management relates to collecting information necessary to 

achieve financial goals and ultimately to realize financial well-being. In essence, it aims to 

establish financial goals and implement action plans by regular checking and evaluation. 

Financial management can prepare an individual for changes in the economic environment, such 

as maximization of life-long consumption satisfaction, unexpected accidents encountered in life, 

the extension of life expectancy due to the development of science and medical technology, 

changes in family systems, and continued inflation and economic downturn.  

However, suppose an individual's financial situation fails to meet financial expectations. In that 

case, s/he is stressed and suffers difficulties in paying loans or car installments, college tuition 

fees, or preparing for retirement. In such a financial stress condition, psychological states arise 

related to anxiety and tension. Indeed, financial stress is not determined by an individual's income 

level but by whether s/he performs financial activities and can meet the expected financial 

situation. Financial stress is also defined by the degree of difficulty and response individuals 

assume about financial hardship, tension, and risk. Thinking about ways to reduce the financial 

stress that many users have is a fundamental financial UX goal. For this reason, UX research is 

initiated by understanding the user's lifestyle. The research steps in the users’ financial UX 

lifestyles are shown in Figure 1. 
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Figure 1. Financial UX lifestyle steps 

 

Financial UX requires three steps to understand a user's lifestyle. First, it starts with the user 

making money. For example, users get paid for their labor or receive income from other activities. 

In this process, the researcher understands the experience of how they receive money. The 

second step relates to the process of users spending money by purchasing products for daily use, 

mobile phone charges, and regular spending services such as Netflix and YouTube, or even 

spending due to participation in various events such as weddings and funerals*. In this process, 

the researcher understands users’ experience of spending money through service and product 

expenses and transactions using cash or card. The last step is the methods and processes by 

which users keep the money. The user's money accumulation includes investment and savings 

through banking products. In this process, the researcher understands the experience by 

focusing on what kind of services they invest in, the decision-making phase on investment, where 

they mainly use the bank, why they use the bank, what they choose between visiting the bank 

and using the banking service via mobile, and what is most important to choose the banking 

product. In summary, the research on the financial UX lifestyle steps needs to be conducted based 

on a comprehensive understanding of the user's financial activities. 

 

Generational financial UX  Korea's financial services have changed from offline to online in a 

short period due to the fast development of wireless networks. The radical change creates a 

generation gap over the use of financial services. Millennials and Z generation, called digital 

natives, prefer online services through mobile devices to offline visits to a bank branch when 

using financial services. They are also engaged in financial activities to purchase products through 

applications installed on smartphones, even if they do not have cash or cards. Even the process 

of creating bank or investment accounts for financial activities is carried out via mobile services. 

Moreover, they shop through smartphones after comparing the product price on the internet. As 

such, the younger generation prefers the mobile environment and has a high level of satisfaction 

with the fast-available service.  

In the case of older generations used to offline services, the familiarity of past person-to-person 

approaches creates difficulties with mobile services provided through smartphones. The financial 

 
* Editor note: In Korean society, people are expected to give condolence money (조의금) when attending a funeral. 
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services they were used changed directly from offline to mobile services. At first, senior users used 

financial services fully offline. Later, they experienced financial services on the web through the 

internet. Currently, the spread of smartphones has led to the use of mobile financial services 

mostly. Although financial services have changed sequentially, the shift from offline to the web 

to mobile has resulted in difficulties for the users due to lack of consistency in services. The older 

generation struggles using some of the functions of financial services on smartphones because 

the mobile environment is not familiar for them. In financial UX, a particular user does not exist. 

Instead, financial UX classifies users by generation to understand their financial experiences and 

discover insights through problem identification to design good experiences. 

 

Functions of financial UX Financial activities have changed as technology advances. In the past, 

money was used in the form of paper or coins. But nowadays, with the development of 

communication technology and the spread of credit cards, financial activities can be carried out 

with a single card. Indeed, due to smartphones’ advent, financial activities can be carried out even 

without wallets or cards due to mobile banking services, mobile trading services, and FinTech 

services. As such, the development of technology not only changes financial activities but 

provides new experiences. Since remote times, developing financial activities was a fundamental 

aspect of living in the world; however, its importance has grown in the current technology-based 

environment. Users' experiences should be considered whenever they change to a new 

environment. In such contexts, financial services are required to add new features to provide a 

good experience to a continuous influx of users.  

However, when features are added, they should be provided to ensure consistency with the user's 

experience that has persisted from the past. In addition, when adding features or making 

changes to services, the past-to-present experience can be considered by analyzing user 

experience through function lenses or via pre-launch user research. Based on a user survey 

conducted before the service launch, the user experience of the improvement can be verified as 

well as the service function. Finally, after launching the services and reaching many users, in order 

to verify each user's experience, research on factors as user age and occupation may complement 

developing functions and services. The user experience in the function of financial services is 

based on ongoing management and continuous user understanding. Recently, Big Data has 

allowed financial services to understand users and discover their real problems. AI and deep 

learning also enable users to access the financial services they need easily. The purpose of 

financial UX is to combine technology development and user experience on the same line with 

an understanding of the function of the service aiming to design a good experience. 

 

The future of financial UX Money has been the most necessary and essential means for a person 

to live from the past to the present. In remote times, when money did not exist, people used shells 

to trade. Following such an evolutionary process, in the future, the money will emerge with new 

characteristics, not in the present form. For example, soon, transactions may be made only 

through digital currency. In this sense, the development of financial UX activity should follow the 

changes in the world. The role of a financial UX designer is to design the user's experience with a 
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new look as life changes, generation changes, and technology changes. Financial UX is an 

experience design for money and people's interaction with financial services. There are plenty of 

opportunities to conduct financial UX research projects of great interest for users. 
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Abstract This study is a partial outcome of a broader research that addresses the Service Design and 

relates it to issues pertaining to disabled people inclusion, with focus on the access to the movie 

theater service. In the mentioned research, among the conclusions that arose, a gap related to the 

processes and development methods and the implementation of inclusive practices was found. After 

a search for Service Design, Inclusive Design, Inclusion and Disabled Person themes in important 

books of the Service Design research field and some international and Brazilian databases, it was 

concluded that there is no significant scientific production linking these themes yet, although they 

seem to have a meaningful relationship with each other. Considering the analysis mentioned, and 

paraphrasing Vargo (2004), one can assume that, unfortunately, people are facing the exclusion-

dominant logic scenario, in which the excluding practices do not call the attention of society. 

Nonetheless, the Design domain has the necessary resources to consolidate the inclusion-dominant 

logic, in which the inclusion would become a standard practice, whereas the exclusion would cause 

a weirdness, and, therefore, would not be socially accepted.  

 

Keywords Inclusion, Disabled people, Service design, Inclusion-dominant logic, Exclusion-dominant logic. 

 
Introduction One can notice the expansion on the discussions about the Service Design topic 

(Kimbell, 2009, 2011; Kimbell & Blomberg, 2011; Kimbell, Seidel, & Tether, 2008; Mager, n.d.) both in 

academic and market contexts. In the latter, one can perceive the actions promoted by the 

Service Design Network – SDN, a nonprofit organization founded in 2004. In academia, there is 

an emphasis on studies related to the topic, and some publications. Nevertheless, the increase of 

professional activities and scientific studies in the Service Design has not revealed a concern to 

the issues associated to the inclusion of disabled people.  
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There are issues of inclusion related to other aspects such as cultural, social and economic, 

among others, that have been objects of investigation in the Design for social innovation 

approach (Freire & Oliveira, n.d.; Manzini, 2008, 2015; Manzini & Cipolla, 2019).  

Fisk et al. (2018), influenced by the line of research called Transformative Service Research 

(Anderson et al., 2013; Chen & Vargo, 2010; Rosenbaum et al., 2011), proposed another perspective 

guided by the Design for Service Inclusion. In Brazil, Fábio Evangelista (Federal & Catarina, 2017; 

Santana et al., 2018, n.d.) suggested the need of the inclusive services development. These 

approaches mentioned, however, did not embrace the proposition and/or adaptation of tools 

that include the disabled person in the composition of the services, which is crucial in the 

systematization of an inclusive society model.  

Thus, we presume that society still accepts the exclusion as a natural process. It seems evident 

that, in some cases, this exclusion causes discomfort to people involved in a context. However, 

overall, this discomfort (when exists) is temporary. On the other hand, some actions seeking to 

include are seen with astonishment, or even denial. For instance, some Brazilians are surprised 

when they see a visually impaired or blind person in a movie theater, whereas an accessible 

parking space in a parking lot provokes the rage of excluding drivers.  

Thus, considering the service-dominant logic concept (Vargo & Lusch, 2004), it is presumable 

that we are inserted in an exclusion-dominant logic, since the excluding practices are the ones 

still consolidated in our definition of standard. It is pertinent, however, to follow the inclusion-

dominant logic, which is the one that takes into consideration the inclusion as the guiding 

principle and pattern for services, goods, behaviors, actions, methodologies, education etc. If the 

inclusion-dominant logic happens, the concept “Inclusive Design” itself would be redundant, as 

the inclusion would not illustrate a line to be followed, but an intrinsic pattern to the act of 

designing.  

 

Objectives The aim of this paper is to present outcomes from a literature review about the 

relationship among Service Design, Inclusive Design, Accessibility and Disabled People 

approaches, covering Service Design renowned books, Brazilian and international databases; as 

well as to introduce conceptions derived from the Inclusion-dominant Logic as counterbalance 

and path in order to overlap the Exclusion-dominant Logic.  

 

Methodology This study is based on two research processes derived from:   

• Reference books – digital archives– in the field of Service Design (Penin, 2018; Polaine, 

Lavrans, & Reason, 2013; Stickdorn, Lawrence, Hormess, & Schneider, 2018a, 2018b; 

Stickdorn & Schneider, 2011) using the word searching engine in  the software “Preview” 

on MacOS Catalina. These are the searched keywords: Inclusion / Inclusive / Inclusiveness, 

Disabled / Disability / Disabilities, Profit / Nonprofit / Profitable / Profits, Business, Co-

create / Co-creation / Co-creative, Co-production / Co-produced. 
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• International scientific databases (Scopus and Web of Science), and Brazilian databases 

(Scielo, Periódicos CAPES and Dissertações e Teses da Capes). In this case, using various 

search strategies for keywords like the ones related to the books previously mentioned.    

 

Results The search for terms aligned with the disabled people inclusion topic in important 

reference works in the field of Service Design (Penin, 2018; Polaine et al., 2013; Stickdorn et al., 

2018a, 2018b; Stickdorn & Schneider, 2011) unravels that the issues related to the disabled people 

inclusion are not approached in the books. Similarly, both the scientific databases – in English 

and Portuguese language – do not have a significant amount of publications concerning the 

topics. The results are the following:  

 

 
 

Figure 1. Search within Service Design books 

 

1. on page 359, quoting a book that has the word in its title.  

2. the expression appears twice out of the context presented in this article.  

3. all these words appear out of the context presented in the article. 

4. on page 59, out of the context presented in the article. 

5. on page 159, quoting Service Design as an inclusive approach.  

6. on page 73, as an example of empathy.  

7. there is no expression related to inclusion of disabled people. 

8. there is no expression related to inclusion of disabled people or Inclusive Design.  

9. term connected to a case study of a project involving people in vulnerable condition.  

10. quoting people with disability in case studies and in an interview. 

 

The search in the Scopus database indicated that, even in the scientific field, there is a gap on 

the number of studies approaching the inclusion and accessibility topics in the Service Design 

subject. Using the Scopus platform, we conducted the search using the following combination 
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of terms: (“service design” AND “inclusion” AND “disabilities” OR “disabled” OR “disability”). We 

achieved the following outcomes: 

 

Table 1. Search results in Scopus platform 

Title Publication  Year Domain  

Contributing factors to providing an effective 

community-based forensic service for people with 

a learning disability: a literature review 

Journal of Intellectual 

Disabilities and Offending 

Behaviour 

10(3), pp. 45-57 

2019 Medicine 

Family-oriented services in pediatric 

rehabilitation: a scoping review and framework to 

promote parent and family wellness 

Child: Care, Health and 

Development 

43(3), pp. 334-347 

2017 Medicine / 

rehabilitation 

Ethics in service design for children with autism 

and cognitive disabilities 

Advances in Intelligent 

Systems and Computing 

494, pp. 63-72 

2017 Service Design and 

UX 

Digital Inclusion for the Differentially-abled 

Farmers 

International Symposium on 

Technology and Society, 

Proceedings 

2016-December,7764279, pp. 

100-105 

2016 Information 

technology 

A systematic review of the evidence on home care 

reablement services 

Clinical Rehabilitation 

30(8), pp. 741-749 

2016 Medicine / 

rehabilitation 

The role of private rental support programs in 

housing outcomes for vulnerable Australians 

AHURI Positioning Paper 

162, pp. 1-72 

2015 Housing 

The vulnerable healthcare consumer: An 

interpretive synthesis of the patient experience 

literature 

International Journal of 

Consumer Studies 

37(3), pp. 299-311 

2013 Medicine 

'Standing up for my human rights': A group's 

journey beyond consultation towards co-

production 

British Journal of Learning 

Disabilities 

40(4), pp. 292-301 

2012 Empowerment and 

rights  

The web, accessibility, and inclusion: Networked 

democracy in the United Kingdom 

Library Review 

54(8), pp. 479-485 

2005 Education 

'Access and Achievement or Social Exclusion?' Are 

the Government's Policies Working for Disabled 

Children and Their Families? 

Children and Society 

17(3), pp. 215-225 

2003 Public policies 

 

On the other hand, the search in the Web of Science platform showed 47 examples of (“service 

design” AND “inclusion”). In this specific case, we refined the search according to the domains, 

then we excluded those that were not related to our field. Eventually, we found 5 works. 
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Table 2. Results filtered in Web of Science platform 

Title Publication Year Domain 

Towards a more inclusive service development 

process for the wider population 

Design Studies  2018 Engineering 

Manufacturing 

Elevating the human experience (HX) through 

service research collaborations: introducing 

ServCollab 

Journal of Service 

Management 

2020 Management 

Design for service inclusion: creating inclusive 

service systems by 2050 

Journal of Service 

Management 

2018 Management 

 

Commentary: future directions of the service 

discipline 

Journal of Services 

Marketing   

2020 Business 

Designing for Social Urban Media: Creating an 

Integrated Framework of Social Innovation 

and Service Design in China 

Internationalization, 

Design And Global 

Development 

2011 Computer Science Theory 

Methods 

 

 

A second search for the terms (“service design” AND “disabled people”) did not show any results 

in Web of Science platform, as well as the entries (“service design” AND “people with disability” 

AND “inclusion”). On the contrary, the search for (“service design” AND “people with disability”) 

led us to another work: 

 

Table 3. Result Chart for "service design" and "people with disability" in Web of Science 

Title Publication Year Domain 

Service design for people with disabilities 

using context-based activity modelling and 

international classification of functioning, 

disability and health 

Proceedings of the 21st 

International Conference on 

Engineering Design (ICED 17), vol 

3: Product, Services and Systems 

Design  

2017 

 

Engineering 

Industrial 

 

 

In Portuguese language databases, Scielo platform did not show results for the combinations 

between “service design” and “inclusion”, or for “service design” and “disability”. Portal de 

Periódicos da Capes platform, for its turn, showed a study with the terms “service design” and 

“inclusion”; and also, a study based on “service design” and “disability”. Finally, in Teses e 

Dissertações da Capes platform, the search for “service design” and “inclusion” showed only 4 

studies connected to these terms; in the same platform, by searching for the expressions “service 

design” and “disability”, only one master’s thesis was found (Normandi, 2016).  

 

Discussion/Conclusion We conclude that the themes related to the inclusion of disabled people 

has not been focused on Service Design reference works. This fact generates a low expectation 

related to the insertion of inclusive approaches in a short and medium run, as currently, they are 

not in books or prominent discussions. However, in the searching process, the presence of 
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themes related to co-creation stood out. We believed that these terms had a greater presence in 

the studies, as the need for collaboration when designing is one of the principles related to the 

Service Design. Considering that this entry embraces the integration of the client/user in the 

development and provision of value in services, we realized that the disabled user is not 

considered at all in this flow. Then, as we expected, the term “business” had a massive presence 

in the searched books, which, in fact, aligns the Service Design as an integrated approach to 

business needs.  

Finally, the exclusion of people with disabilities indicates that the world of business and Service 

Design has not awakened to the increase in consumption that the inclusion of the disabled 

people - who are able and possibly interested in consumption - might represent. With regard to 

consumption, several studies illustrate this perspective (Clarkson, Coleman, Keates, & Lebbon, 

2003; Keates & Clarkson, 2004; Mace, Hardie, & Place, 1991; Pullin, 2009; Waller, Langdon, & 

Clarkson, 2010). 

 

Recommendations We consider that an entire inclusive society is a utopic idea, especially when 

we try to embrace inclusion in all aspects that it represents, such as the perspective inspired by 

Fisk (2018). On the other hand, we believe that Design and Service Design, in a society that 

experiences the service-dominant logic (Vargo, 2004, 2016), have a key role in proposing inclusive 

solutions. As Pullin (2009) states, we agree that Design has the capacity to promote inclusion or 

exclusion, depending on the defined paths and objectives to be followed. The Design for Service 

Inclusion approach, based on the disabled person perspective, has to be debated in academic 

research as well as in professional activity. It is important to consider that inclusive practices are 

not expectations devoted solely to people with disabilities, but to all of us. For instance, the ramp 

that allows access to a person in a wheelchair, also allows access to a walker and a citizen who 

use a supermarket cart. The fact that the inclusion of disabled people does not guide to a debate 

in professional and academic contexts is an alarming sigh to the scientific community. Thus, it is 

urgent to overcome the exclusion-dominant logic and consolidate the inclusion-dominant logic.  
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Chapter 8
Healthcare experience

This chapter aims at presenting initiatives that adopt a product-service system approach to 

deliver experiences that benefit patients and health providers. The papers focus on contemporary 

healthcare issues such as COVID-19, medical cannabis, and medical 3D printing.

• Ana de Lara and professor Alberto González from PUC-Chile – Pontificia Universidad Católica de Chile 

situate the experience design in the context of COVID-19. The paper Qbro: A HOLISTIC APPROACH 

TO SUSTAINABLE MEDICAL TEXTILES FOCUSED ON CIRCULAR DESIGN, AND USER EXPERIENCE 

describes the development of a “gown-as-a-service,” a new design for an essential item for healthcare 

workers tackling the pandemic. Based on observation findings, the solution offers effective protection 

against infection agents, provides a better user experience by focusing on functionality aspects, 

and requires less material to manufacture, consequently reducing waste disposal. Aiming to foster 

the adoption of the new gown design in complex health structures as a hospital, they resorted to a 

Product Service System. In doing so, the project also proposes a sustainable management system 

and a business model for further implementation.

• Soo Hyang Noh and Professor Younghwan Pan from Kookmin University, through the paper 

MEDICAL CANNABIS BASED ON USER EXPERIENCE, describe the activities developed by the 

Agricultural Service Design Research Center, run by the Smart Experience Design Department 

at TED. After presenting the research scope of medical cannabis, the authors pay attention to the 

several aspects of the patients' consumption process in Korea and the emerging bio industries 

related to Cannabinoid ingredients. Also, they introduce research on a product service system 

design for medical cannabis encompassing factors as cultivation and extraction, distribution, 

consumption, security, and related policy. The Agricultural Service Design Research Center aims 

to help develop new industries related to medical cannabis, but primarily to allow individuals to 

use it safely and appropriately.

• Cristián León Asenjo and professor Bernardita Figueroa Calmels from PUC-Chile – Pontificia 

Universidad Católica de Chile describe a design initiative to tackle complex issues in the 

healthcare context. The paper Dfractal - CUSTOMIZED INTRACRANIAL PLAQUES DESIGN AND 

CREATION SERVICE focuses on a project aimed to provide a functional and aesthetic solution for 

neurosurgery patients by extending such technology to low-income patients. The authors present 

three cases where the prototypes were validated and helped doctors optimize performance 

as well as the surgical procedure. This paper expands the boundaries of experience design by 

illustrating a case in which design solutions have a fundamental role in improving people’s health 

conditions and life quality.  
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Abstract Disposable medical textiles, essential for health work, have assumed particular relevance in 

recent months because of the COVID-19 crisis. In Chile, their consumption exceeds hundreds of 

millions of units per year. However, this category of textiles presents a series of challenges that are 

currently neglected: limited functionality and effectiveness as a protective barrier against infectious 

agents; sub-optimal user experience; high costs for the health system; environmental impact caused 

by its generation and disposal; lack of local manufacturing capacity; and absence of traceability 

mechanisms in its use and management; to name a few. The Qbro project takes the isolation gown 

as an intervention case. From a holistic approach focused on the user experience, the circular design 

and the zero waste pattern design, a new design and product route is proposed. This results in an 

increase in the efficiency in the use of material, greater functionality and effectiveness as a protection 

barrier, while reducing the volume of waste and allowing a sustainable final disposal. Likewise, the 

idea of the "gown-as-a-service" is introduced, which increases the efficiency in the management and 

traceability of this product within the health establishment, resulting in a viable business model that 

can be implemented in the short term. 

 

Keywords Circular design, Medical textiles, Healthcare garments, Isolation gown, Design system. 

 
Introduction Millions of tons of disposable textiles are used in the healthcare industry each year. The 

COVID-19 pandemic has contributed to making visible the relevance of medical textiles, as well as its 

limitations in terms of experience, functionality, impact and value chain. The Qbro project takes the 

case of the disposable isolation gown (hereinafter called the 'gown’): a fundamental piece of personal 

protective equipment (PPE) that healthcare workers (HCW) use in a transversal way. 

PPE is used primarily to prevent healthcare associated infections (HAIs). When an infectious agent 

that can be transmitted by contact, droplets or air has been detected in a patient, health personnel 

must use additional protection measures (Bartels, 2011; Kilinc, 2015; PAHO, 2018). 



193

Chapter 8. Healthcare experience

 
 

The gown is one of the additional protection measures since it is expected to function as a protective 

barrier to protect users of fluids and secretions while carrying out activities of caring for infected 

patients and their environment (Kilinc, 2015; Bjorg , 2019; Zhong, 2013). Likewise, it protects the rest of 

the patients and therefore the public health in general. In recent years there has been a tendency to 

use disposable gowns, because these are perceived as more practical, hygienic and as a reducing 

element of infectious sources (Sun, 2014). International organizations such as the World Healthcare 

Organization have come to recommend the use of disposable or single-use gowns for the health crisis 

of COVID-19 (WHO, 2020). 

Single-use gowns are manufactured from polypropylene (PP) or Low Density Polyethylene (LDPE) 

with various non-woven textile structures. There is a limited variety of designs that can be classified 

into two categories: (1) closed-back models and (2) open-back models. At the time of its manufacture, 

the waste of material varies between 20% and 35% depending on the technology and model 

implemented, exceeding the standard of the textile industry, which is around 15% (Rissanen & 

Mcquillan, 2016). 

The ability of these products to protect the user will depend in part on the material with which it is 

manufactured, which has a series of characteristics such as impermeability, resistance and porosity. 

In the same way, its effectiveness will be conditioned by a series of factors related to the design of the 

product: coverage area, do-on and do-off system, adjustment system and closure system (Kilinc, 2015).  

Currently in Chile, the regulations applicable to this type of products are quite lax, requiring only that 

the gown be long-sleeved (Ministry of Health, 2018). In other jurisdictions there are standards that 

determine manufacturing conditions, such as the European standard (EN 13975-1: 2020). In the United 

States, certification of the level of the textile barrier is required by the Association for the Advancement 

of Medical Instrumentation (ANSI / AAMI, 2012) Likewise, both the Centers for Disease Control (CDC) 

of the United States and the Pan American Health Organization recommend that the selection of the 

type of gown be determined by the time of use and level of exposure to fluids that the user is expected 

to have, indicating the need for a waterproof product in cases of greater exposure (CDC, 2004; PAHO, 

n.d.). 

Regarding their final disposal, Chilean regulations establish that once the gowns are used, they are 

discarded as solid waste similar to household waste in black plastic bags that will later be transported 

to sanitary landfills, without receiving any treatment (Ministry of Health, 2009). 

 

OObbjjeeccttiivvee  &&  MMeetthhooddoollooggyy This project aimed to develop a more sustainable disposable isolation gown 

with better protection benefits and usability through circular design, the use of zero waste pattern 

design and human-centered design, with focus on interaction, waste minimization and 

environmental impact mitigation - from cradle to cradle (McDonough & Braungart, 2009). 

For the development of this project, we worked in collaboration with the Clinical Hospital of the 

Faculty of Medicine of the Pontificia Universidad Católica de Chile, where in-depth interviews and 

observations were carried out in various instances in the areas of outpatient and extended days care 

(surgery rooms and adult and pediatric intensive care units), and in support areas (purchase, 

distribution, management and operations). Throughout the entire process, various key users were 
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involved in the design of the prototypes, their testing and validation, with the aim of deepening 

insights and generating a feasible and desirable proposal with a viable implementation in the short 

term (IDEO, 2015). 

 

TThhee  nneeeeddss  ooff  tthhee  uusseerrss  aanndd  tthhee  iinntteerraaccttiioonn Health care activities involve a lot of people who have 

different roles and perform various tasks that depend on the unit or area to which patients are 

allocated and their health condition. The gown is used repeatedly several times a day and for a limited 

time by each person having contact with an infected patient and / or their environment. 

The literature has previously revealed a great number of disadvantages regarding the use of the gown 

(Bartels, 2011; Kilinc 2015). Among the factors directly associated with the design, interaction and 

experience are: the difficulty for an effective do-on; discomfort; interference in the interaction with the 

patient; effect on performance when performing patient care actions; bad fit; and risk of 

contamination in its do-off. A product with a deficient design in these factors, which does not consider 

how the user moves and interacts with his environment, would be putting health personnel and 

patients at risk.  

Through interviews and observations in the various areas of the health facility a route of the gown’s 

life cycle was traced along with the current experience of the user. From this it was possible to detect 

and make visible other disadvantages not mentioned in the literature, which are specifically related 

to user interaction and its context. 

 

 

Figure 1. Lifecycle of the disposable isolation gown and the user journey 
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The location, access and folding of the gown are key elements when attending an emergency. The 

unnecessary packaging and confusing deployment of the product make the experience of accessing 

the gown complex from the beginning.   

Health personnel are in constant movement and contact with objects, other users, patients and fluids. 

The activities carried out by the users of the gown are many and diverse in nature: the users bend 

over, turn in confined spaces, use sharp objects and even carry patients. In particular, two critical 

interaction variables are observed that generate friction and danger of contamination of health 

personnel: (1) the level of effort of the activity and (2) the level of exposure to fluids or secretions.  

The areas of greatest contact by users are more prone to becoming contaminated with fluids and 

other secretions. These zones include the areas from the fist to the forearm, from the neck to the knee, 

and in the upper back. Considering that the gown is placed over the uniform as a second layer, areas 

where detected were excess material and / or the fragility of the material, exposed the user during 

their activities, especially in the areas of the neck, chest, union of the cuff with the glove and armhole.  

 

 

Figure 2. Map of areas of contact, fragility and excess of material developed as a result of  

interviews and observations of multiple users 

   

The current design of the gown forces the user to untie it at the back and / or peel off towards the 

front, to avoid touching the outer side of the contaminated textile. Once removed, the gown must be 

rolled up to be discarded later in the containers or bags designated for such purposes. In the current 
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context, health personnel are faced with a product whose removal requires its destruction and 

excessive handling for its self-containment and compaction.  

The absence of experience and interaction design generates direct and collateral impacts. The risk of 

contamination is directly increased due to the difficulty of containing the infectious agent effectively. 

Collaterally, poor compaction demands higher logistics costs in the removal of the waste (e.g. more 

waste bags and exposure of cleaning personnel). 

 

 

Image 1. From left to right: A healthcare worker donning the gown with her back exposed; a gown damaged near 

the glove area exposes the user's wrist; an overflowing waste container in an ICU room 

 

In the current management framework, there is no control system for consumption, use and final 

disposal of the gown beyond the number that the establishment acquires each year, thus missing an 

opportunity to collect important data for proper management. 

 

RReessuullttss::  TThhee  rreeddeessiiggnn  ooff  tthhee  ccyyccllee  aanndd  tthhee  eexxppeerriieennccee It was decided to work based on short and 

regenerative life cycles through composting techniques, considering circularity as the starting point 

for the gown design process (Goldsworthy et al., 2019; Fletcher & Grose, 2012). This choice seems wise 

in the healthcare arena, where single-use textiles have a deep-rooted acceptance for their perception 

of hygiene and practicality.   

The project resulted in a gown made from an organic monomaterial, which is waterproof, flexible and 

compostable, manufactured using existing technologies. Thanks to the application of zero waste 

pattern making techniques, the proposed model was able to optimize material consumption by 25%, 

while minimizing the generation of waste in the cutting stage to less than 6%. 

The Qbro gown was able to address several of the functional needs identified during the research 

stage. Health personnel access the gown from a functional packaging that works as a dispenser and 

facilitates control of the number of units consumed. The gown maintains a universal size with a closed 

neck and back, protecting the user thanks to an adjustment and closure system that allows a 

heterogeneity of bodies to be comfortable and protected in key areas.  
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This system was designed considering the ergonomics of the arm, so that the user does not require 

assistance to put on the gown, or the blind execution of difficult movements in the back area. 

Considering the full range of movements that users perform, including wide arm movements, the 

design incorporates enough material in key areas to avoid friction and facilitate such movements. 

After its use is complete, it is no longer necessary to destroy the gown upon removal. Unlike other 

gowns, the Qbro gown can be removed while keeping the gloves on, to later be compacted and 

contained in an inside pocket. 

The application of a circular perspective to the research processes, needfinding and prototyping led 

to the need to rethink not only the user experience. The design of the proposed product did not by 

itself ensure that the proposed life cycle would allow the resource to be recovered after compaction 

and disposal, so it was necessary to intervene on its route within the health facilities. 

From the design of the product to the recovery of the resource, five elements were proposed that 

facilitate the realization of the proposed circular life cycle, which we call the Qbro System. Said 

elements consist of: (1) dispenser packaging, (2) compostable gown, (3) separator container, (4) 

compostable bags and (5) traceability platform. Each element allows progress towards a sustainable 

and circular medical textile system, whose implementation requires modifying not only the 

interaction between health personnel and the gown, but also changing its management. 

 

Figure 3. Qbro's circular lifecycle and the components of the system 
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The five elements that make up the Qbro System forced us to rethink the model in which a unitary 

product such as the disposable isolation gown is offered. Qbro is not just a product but a system, 

where some elements are of short duration (elements 1, 2 and 4) and others are stable in time 

(elements 3 and 5). It is at this point that the concept of gown-as-a-service is introduced, which is to 

supply health facilities with robes with greater functionality and quality in its dispenser packaging, 

along with compostable bags according to their consumption needs. Accompanied by this, it offers 

the rental of containers and access to a digital platform that allows the traceability of the use and final 

disposal of the gowns within the health establishments. In this way, the sustainability of the model 

goes from the direct sale of a unit product to a product-service system. 

 

CCoonncclluussiioonn Through the application of a human-centered design process, which considered each of 

the stages of the life cycle and the context in which the product is used, it was possible to propose a 

tested, validated and valued alternative by the consulted users, as well as greater functionality, 

protection and sustainability. 

The design of a new life cycle based on the experience of health personnel brought with it the need 

to develop other elements that intervene in the context and allow effective execution. The idea of 

implementing traceability strategies for the use and final disposal of medical textiles within health 

establishments, as well as the possibility of offering these products under a service model are part of 

this result.  

The case of the personal protective gown provides a glimpse of the complexity of these types of 

products and the opportunities for significant improvements in the field of disposable medical 

textiles. The project raises the possibility of extending its processes and concepts to other disposable 

medical textiles. 

It is expected that, as a consequence of the COVID-19 crisis, the general consumption of single-use 

plastic medical textiles will increase exponentially and permanently. Although this is not the definitive 

solution, the Qbro project is an alternative that opens the discussion in the design of medical textile 

products and proposes a first step in the transformation of an area where economic cost is usually 

prioritized over user experience. and, fundamentally, the impact on the environment. 

 

Note At the time of publication of this text, the personal protective gown and the system under the 

Qbro project are in the process of being patented. 
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Abstract Medical cannabis is a trend legalized in many countries, and it is emerging as an issue not 

only in medicine but also in industry. Legalization of medical cannabis has also been carried out in 

Korea, but the range of medical cannabis medicines is limited and the convenience of patients is not 

being considered due to complicated consumption process. Thus, a medical cannabis platform was 

proposed through user-centered medical cannabis consumption process and research and measures 

were derived to improve the patient-centered consumption process. The Agricultural Service Design 

Research Center of Smart Experience Design Department is studying the direction of the domestic 

medical cannabis industry by comparing and analyzing overseas laws and cases related to medical 

cannabis. It is also conducting various activities such as holding seminars for medical cannabis experts 

and discussing ways to boost the medical cannabis industry. Starting in 2021, it will participate in the 

medical cannabis industry ‘Regulation-Free Special Zone’ and conduct empirical research through 

system design of overall product-service. 

 

Keywords Medical cannabis, Hemp, User-centered, Experience design, Regulation-Free Special Zone 

 
1. Introduction The cannabis, which medical efficacy has been verified by numerous studies, is a 

trend legalized in many countries, focusing on the U.S., Canada, and Europe for the utilization of 

medical purposes. It is constantly emerging as an issue not only in the medical aspect of helping 

patients treat diseases but also in the industrial sector. In Korea, the legalization of medical 

cannabis medicines has been carried out in 2018, but medical cannabis medicines are consumed 

very limited due to lack of related legal systems, lack of research due to legal regulations, and 

public sentiment perceiving it as drugs. Even after legalization, related associations and patient 

groups continue to demand improvements in patient-centered consumption processes, 

including simplification of prescription procedures and expanded prescription coverage. 

According to Huh’s (2018) related research, overall social discussions and policy diagnosis are 

needed considering the patient's right to health and happiness. Although there are many studies 

in medical cannabis in terms of medicine, law, police, and humanities, most studies are on the 

medical effectiveness of cannabis, its implications for legalization, social awareness and direction 
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of policy. These studies, conducted before the revision of the Narcotics Control Act, do not reflect 

the post-legislation situation.  

South Korea, which has entered the medical cannabis industry belatedly compared to other 

countries where the market is already active, has been seeking to access the international market 

through R&D on medical cannabis medicines. From 2021, initiatives will encompass a process of 

verifying various controversies such as quality enhancement, medical effectiveness and 

marketability assessment by utilizing the “Regulation-Free Special Zone” system, a local-level 

regulatory sandbox. Since cannabis is a drug that has been banned by law so far, it is essential to 

check the overall process of cultivation and extraction, distribution, security, and policy and 

research centered on stakeholders such as providers and consumers is needed. Therefore, we 

introduce the user-centered medical cannabis consumption process and the empirical research 

plan that will be carried out by the Agricultural Service Design Research Center within the 

Regulation-Free Special Zone in the future. 

 

 

Figure 1. Scope of research about Medical Cannabis 

 

2. Medical Cannabis The known medical effects of the cannabis are as follows. The cannabis 

contains about 400 kinds of chemical ingredients called Cannabinoid, which operate throughout 

the body as well as the brain, affecting its health, including metabolism, cardiovascular function 

control and immune system control. National Academy of Sciences, Engineering, and Medicine 

(NASEM) (2017) reported that medical cannabis has a variety of therapeutic effects, including 

chronic pain in adults, some symptoms caused by cancer treatment, and multiple sclerosis. The 

World Health Organization (WHO) (2018) claims that it does not affect the likelihood of abuse and 

dependence. In addition, traditional Korean medicine used medical cannabis to treat pain, 

anesthesia, paralysis, asthma, etc. until the law banning cannabis was enforced in 1977. It had 

been used in various ways depending on the ingredients and areas such as blood circulation, 

diuretic, and urinary reproductive system diseases. 

 

2.1 Medical Cannabis Consumption Process in Korea The purpose of this study is to contribute to 

the direction of the user-centered consumption process in the implementation of related policies 

and to expand the coverage of medical cannabis in the future. We present an improved 

consumption process through the study of medical cannabis consumption process in Korea. 
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First, we compared and analyzed medical cannabis-related laws and consumption processes in 

Korea, the USA (Arizona), and Canada through literature research. Arizona and Canada have 

enacted separate medical cannabis laws that regulate the target of consumption, the amount of 

possession, and the environment of medication on a clear basis, and can select and purchase the 

right type for the patient among various types of medicines. In addition, the medical cannabis 

program operated by health authorities has systemized all processes and provides patient-

centered consumption processes by issuing medical cannabis cards to prove the right to 

consume and possess medical cannabis medicines. On the other hand, Korea only designates 

some medicines as exceptions under the existing Drug Management Act, and only four specific 

types of medicines can be consumed. In addition, regulations require applying to multiple 

agencies for authorization at each purchase, which takes a long time to acquire medicines. 

Based on the analysis, the consumption phase of the medical cannabis was defined in four stages, 

such as ‘Prescription – Approval – Acquisition - Medication’, considering service providers 

interacting with users in the consumption process. The experience of users at each stage was 

then collected through online surveys and telephone interviews. Most of the respondents were 

patients' caregivers, so face-to-face interviews were difficult. Opinions on each experience were 

answered in descriptive text, and experience satisfaction was answered on a five-point scale. As a 

result of the user survey, a consumption journey map was prepared and the pain points obtained 

were visualized as follows. 

• First, prescription-related procedures can only be made by visiting the hospital, and there 

is an inconvenience of having to revisit the hospital for re-prescription when the 

medication is exhausted.  

• Second, the prescription and approval procedures take a long time to submit various 

supporting documents for patient certification and patients are uncomfortable with the 

lack of uniformity of the institution providing the service.  

• Third, there is an inconvenience in the lack of medication guidance and the receipt 

method, which is very limited in the acquisition process and does not take into account 

the circumstances of the disabled patient. 

This study proposed a medical cannabis platform as a way to address these problems. It is a 

platform in which all stakeholders of the medical cannabis consumption process participate, and–

when the prescribed user is registered through certification procedures–, related agencies handle 

all tasks through the platform and can check and exchange real-time information. As a result of 

identifying the relationship changes of the major stakeholders through stakeholder guidance, it 

can be expected that the relationship in which each interaction was made around the user will 

be able to interact directly and indirectly through the platform, thereby increasing the reliability 

of the stakeholders. 

In order to check whether the medical cannabis consumption process using the medical 

cannabis platform was improved, the ‘As-is’ scenario and ‘To-be’ scenario were developed and the 

verification was conducted by experts. Due to the characteristics of the research subjects, it was 

difficult to verify directly, so it was conducted in the 'Puppet Role Playing' method. After 

producing the service environment and model as props, the role playing was carried out as 
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described in the scenario, and quantitative and qualitative assessments were conducted on five 

items of the service quality assessment scale SERVQUAL, developed by Parasuraman et al. (1986), 

including Reliability, Responsiveness, Tangibles, Assurance, and Empathy. The results of the 

expert evaluation are summarized as follows.  

• As for Reliability, access to information may be improved, but face-to-face contact, which 

is the existing method, may feel more reliable.  

• As for Responsiveness, it was evaluated that the responsiveness was improved by being 

able to deliver services quickly according to the needs of users.  

• As for Tangibles, unnecessary communication procedures have been reduced and 

information can be checked at any time by individual devices instead of type data, but 

practical information is still intangible.  

• As for Assurance, it was assessed that a number of stakeholders can identify and share 

the same information, which improves confidence in information, and that the procedure 

for doctors to enter the patient's information directly and obtain approval from 

government-affiliated organizations can give patients confidence.  

• As for Empathy, based on its understanding of customers, there was a significant increase 

in empathy that improved the complexity of the process and helped ease users who were 

uncomfortable by physical constraints. 

This study is meaningful in that it is a user-centered study based on the experience of medical 

cannabis consumers, and it is expected to be used as a reference to improve the consumption 

process around patients and caregivers who are actual consumers of medical cannabis. 

 

2.2 Product Service System Design for Medical Cannabis The Agricultural Service Design 

Research Center of the Smart Experience Design Department acquired the qualification of an 

academic research center on narcotics in 2018 and has been conducting ‘research on medical 

cannabis cultivation and management system using hydroponic cultivation system’ and 

‘research on medical cannabis analysis and extraction methods’. Cannabis can be classified into 

two categories according to species: Hemp, which is mainly used for textiles and building 

materials, and Marijuana, which contains a large amount of Cannabinoid such as CBD and THC. 

For the first time in Korea, Marijuana has been qualified to grow, conducting hydroponic 

experiments aiming at research on cannabis. 

Through the literature study, we have explored overseas laws and cases related to medical 

cannabis and studied the legalization measures and policies appropriate for Korea. In order to 

promote understanding of medical cannabis, we have been inviting and holding seminars with 

overseas medical cannabis prescription and cultivation experts in cooperation with the Korea 

Medical Cannabis Organization. Also, we are studying the necessity and needs of medical 

cannabis through Focus Group Interview (FGI) with patient groups and related civic groups. In 

addition, we conducted lectures on research contents in government agencies such as the 

Ministry of Food and Drug Safety and participated in policy debates at the National Assembly to 

continue discussions on the revitalization and directions of the cannabis industry. 
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Starting in 2021, the ‘Regulation-Free Special Zone: Hemp for Industrial Use’, a system that will lift 

regulations to allow to implement initiatives related to cultivation, extraction, and exports of 

cannabis, which cannot be used due to regulations. In recognition of the special cases related to 

cannabis cultivation, this research center also participates in the Regulation-Free Special Zone 

project and conducts empirical research such as development of Cannabinoid content control 

cultivation technology, standardization of cultivation environment, selection of suitable varieties 

for industrialization, and research on security systems in the process of cultivation and 

distribution. In particular, by applying universal design to a module-based cultivation system that 

can be customized, it will play a role in lowering entry barriers for industrial participants by 

developing a standard cannabis cultivation system that can be used safely by existing Hemp 

growers without age, physical limitations and technology alienation and increase cultivation 

efficiency. 

As such, various activities and research related to medical cannabis are carried out in the 

Agricultural Service Design Research Center through a product-service system design approach. 

 

3. Conclusion Currently, Korea is in a transitional period regarding the medical cannabis industry, 

and after legalization, various stakeholders, including government agencies, the Ministry of Food 

and Drug Safety, local governments, and patient groups, are concerned about the topic. Since 

the medical cannabis is a new industry that combines agriculture and bio industries, it is 

inaccessible with the existing service design model that requires changing an already established 

structure. Therefore, an approach encompassing the overall perspective is needed by fusing 

theoretical and empirical studies.  

The Agricultural Service Design Research Center of the Smart Experience Design Department are 

researching the problems of cultivation and extraction, distribution, consumption, security, and 

policy based on product-service system design. And it aims to promote the development of the 

medical cannabis industry based on understanding all stakeholders. Through medical cannabis 

research, the research center expects to serve as a bridgehead for the development of new 

industries at the national level and to help everyone safely and appropriately utilize medical 

cannabis medicine at the individual level. 
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Abstract The Dfractal project was created by the need to develop a low-cost option of neurosurgery 

for patients who must receive a reconstructive fix for a neurological problem requiring the 

implantation of an intracranial plaque via cranioplasty. This procedure presents itself both as a highly 

functional and aesthetical solution for patients with neurological damage from a previous brain 

damage issue such as an accident or a stroke or others. The actual surgical option requires the 

implantation of an intracranial plaque that in some cases develops some problems in the making, 

and the purpose of this project is to help provide a less expensive and more precise solution for 

patients in need. This project was developed during the period between July 2017 and December 2018, 

in the neurosurgery department of the Carlos Van Buren Hospital located in Valparaiso city, Chile.  

 

Keywords Cranioplasty, Neurosurgery, Medicine, Industrial design. 

 
Introduction  

Decompressive craniectomy A decompressive craniectomy (DC) is a Neurosurgery specialty and 

involves extracting a segment of cranial bone from the lateral or frontal segment of the patient’s 

skull. This segment must be larger than 12 centimeters or overpass the limits of the initial lesion, 

in order to prevent cerebral damage due to the borders of the extracted cranial bone. The way to 

fix it is to replace the missing piece of bone by using the same bone that was previously extracted 

and kept inside the abdominal cavity of the patient, or a by creating a new piece. (Lacerda 

Gallardo, 2013) Some of the diseases that might lead to a patient requiring a Decompressive 

Craniectomy are a middle cerebral artery stroke, head trauma (TEC) and subarachnoid 

hemorrhage, among others. (Mellado, 2002)  
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Cranioplasty Between  01 and 06 months after the DC, the doctors can perform the surgery called 

Cranioplasty, which consists of replacing the missing piece of bone from the previous DC (Hieu 

et al., 2003). At that time the main issues the surgical team needs to face are the individualization 

of the implant and the mechanical characteristics it should have to be fully functional. 

The main purpose of the cranioplasty is to protect the brain tissues of the patient in order to 

enhance the aesthetics and to prevent cerebral atrophy and seizures. Without this procedure the 

patients are affected not only aesthetically but also in their motor and cognitive skills, since 

intercranial structures are affected by air pressure causing symptoms such as headache, mental 

confusion, irritability, psychiatric symptoms and epilepsy. (Erdogan et al., 2003) 

 

The Main Objective The main purpose of this project is to solve the many issues present in the 

process of creating the intracranial plaques, in order to perform the cranioplasty surgery in Chile. 

To develop a methodology for the efficient and low-cost crafting of intracranial plaques through 

digital prototyping by making personalized molds, which will tend to achieve a lower rejection 

rate on patients.   

The Specific Objectives 

• Analyze the intracranial plaques’ production available at the time by using ethnographic 

methods such as interviews with neurosurgeons, neurologists, patients and intracranial 

plaque designers.   

• Design a fully functional prototype with the intention of testing it in the OR (Operating 

Room) with an actual cranioplasty patient. 

• To be able to prove if the design and manufacture service of a custom-made mold could 

work, by the implementation of an intracranial plaque in an actual patient. 

 

The Cranioplasty procedure The surgery takes between 2 and 3 hours, depending on the time 

anesthesia takes to reach its full effect on each patient; the characteristics of the patient’s bone 

defect and the number of months lapsed since the DC, the longer the time lapsed between the 

DC and the Cranioplasty, the longer the surgery time, since the skin tissues become further 

adhered. 

It all begins with the shaving and antiseptic cleansing of the incision area. After that, the surgeons 

cut the scalp’s skin, layering it in order to protect the dura mater membrane, the most external 

meninx of the brain. Later on, the team cleanses the edges of the surrounding bone, preparing 

the surface for the intracranial plaque to be properly placed in order to cover the defect. Once the 

patient’s own bone or the intracranial plaque is put in place, the team keeps the bleeding under 

control, moves the scalp to its original position and closes the incision with nylon suture. The team 

could also install a draining device in the surgery spot in order to help eliminate the excessive 

fluids remaining. During post op, the patients are kept under observation in the hospital for 2 or 

3 days, where the medical team performs a 3D scanner exam in order to check the results of the 

surgery (ENQ, 2017). 
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The cranioplasty is not an emergency surgery where the patient could die if not treated in a few 

hours, nevertheless its importance lies in the fact of improving the quality of life of patients in the 

social, affective and economic aspects. If this surgery is not performed in a maximum of 6 months, 

the patient could suffer from a progressive cognitive deterioration in which symptoms may vary 

depending on the affected area of the brain. All of this would be very detrimental to the patient’s 

social and working life.  

The Manual creation of intracranial plaques The intracranial plaque is manufactured within the 

OR in a race against time where the doctors have about 5 minutes to mold the plaque with their 

own hands, and shape it to resemble the cranial bone structure of the patient (those 5 minutes 

are the amount of time it takes for the surgical cement to solidify). 

One of the main issues of the manual creation of intracranial plaques is that the doctor needs to 

visualize and imagine how the skull would look in order to make the plaque: all this with a high 

chance that it may not be a perfect fit for covering the bone defect. This part depends a great 

deal on the level of plastique expertise of the neurosurgeon. 

Unfortunately, it is only after some time has elapsed after this surgery that it will become clear if 

a poorly designed plaque is creating a medical problem for the patient. This, therefore, requires 

the performance of a second cranioplasty in order to extract the flawed plaque and then to put 

in place a new one. Some of the medical issues that might happen to patients with defective 

plaques could involve infections of the tissues due to the manipulation of the plaque during its 

making, ulceration, necrosis if not treated on time, and a possible extrusion of the plaque, in which 

case the patient must have emergency surgery to remove the defective plaque, and then only 

after 4 to 6 months can a new cranioplasty be performed to insert a new plaque. With the 

customization of intracranial plaques, all these problems could be considerably diminished. 

Regarding the actual intracranial 3D plaques options, these are very expensive, and thus will 

exclude low-income earning patients. 

 

The Product The Dfractal project pursues the development of customized intracranial plaques 

for each patient’s needs and at a lower price than the other options available in the market at this 

time. This project has been regarded from the outset as an alternative that will not require 

evaluation of medical materials in order to use them as implants. The design approach was that 

the material used for the plaques must be exactly the same as what the doctors are currently 

using but with some groundbreaking innovation in order to be able to customize it into each 

patient’s needs. Taking all of the above into consideration, the product consists of the design of a 

customized mold for every patient, incorporating it into the normal cranioplasty process and 

creating a service regarding the design and use of the product.  

The product must fulfill a series of characteristics and objectives in order to be viable: 

The Mold: 

• Must be developed with a medical FDA-approved silicone. 

• Must be sterilizable in an autoclave (which is the method used at the hospital) 
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• In terms of pricing, it must be less expensive than the competitors. 

• Must easily detach from the medical cement without breaking or deforming the plaque. 

Plaques: 

• Must be made with the mold specially designed for each patient. 

• Must be built with the medical cement used previously in this type of surgery. 

 

Methodology The approach for prototyping this product was the following: 

1. Image transference: The doctors are requested to send the 3D scanner file with 300 CT 

cuts in dicom format, from each patient. 

2. Modeling: Based on the files sent by the doctors the work begins by making sure the bone 

density is accurate in order to start modeling the missing cranial structure for the patient. 

3. Printing: Once the missing bone structure of the patient is molded, it gets 3D printed, 

taking between 7 and 9 hours, approximately. 

4. Mold: Once the piece is already 3D printed, the medical silicone mold is created in a very 

controlled process which continues for 24 hours. 

5. Hospital: Once the piece is in the hospital it must go through the autoclave process in 

order to sterilize it with everything else that will be used in the OR. 

 

Testing In order to test the viability of the molds, there were 03 real cases of cranioplasties 

performed: Lateral Cranioplasty / Pediatric Cranioplasty / Frontal Cranioplasty. 

 

Prototype 1 – Patient 1 – Lateral Cranioplasty 

Date: July 24th, 2018 

Patient’s history. 

Male, 50 years old, at the beginning of 2018 had a cerebrovascular accident, an occlusion 

of the middle cerebral artery, leading to a massive stroke of a large portion of his right 

cerebral hemisphere resulting in a series of cognitive problems and intracranial 

hypertension which kept him in a near death condition.  

The surgery processes: 

The cranioplasty was performed according to the regular protocol. The only noticeable 

difference was when one of the OR nurses prepared the medical cement, and placed it 

into the mold in order to shape the cement. Once the cement hardened, it was placed 

inside the patient’s head, fitting perfectly with his bone defect.  

Observations: 

• By using the plaque, there was an improvement in surgical time of 30-45 minutes. 
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• The surgical work environment was considerably cleaner, and the use of medical supplies 

was reduced limiting it to a drilling machine to make perforations for fixing purposes into 

the plaque. 

• Without the use of the mold, there were numerous times in which the plaque was placed 

into the patient’s head in order to make sure it was correctly positioned according to the 

modifications. This process stained the plaque and the surroundings with blood and could 

even damage the cranial bone. Using the molded plaque, the installation process was 

easier, fulfilling the main purpose of this development. 

• By being molded into the patient’s skull shape, the plaque has a naturally convex 

curvature which helps with the over-stretching of the skin after being inserted.  In 

addition, it prevents the occurrence of ulcers resulting from the misplacement of the 

plaque. 

 

 

Image 1. Prototype 1 – Patient 1 – Lateral Cranioplasty – Before 

 

 

Image 2. Prototype 1 – Patient 1 – Lateral Cranioplasty – After 
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Prototype 2 – Patient 2 – Pediatric Cranioplasty. 

As previously described, the design process worked well enough, so the original design was kept, 

focusing on reducing manufacturing time, feedback with the medical team and the optimization 

of the materials used.  

Improvements applied in the design of prototype 2: 

1. There was an increase in the thickness of the mold’s walls in order to prevent it from 

bending more than it should. 

2. In order to keep them under control, the molds were identified by each patient’s 

information, doctors’ names and fabrication date. 

Date: August 16th, 2018 

Patient’s history. 

Male, 06 years old whom, 5 months prior, due to the rupture of an arteriovenous 

malformation, had a hemorrhagic vascular stroke resulting in a hematoma in his temporal 

and right parietal lobes causing severe hypertension inside the skull.  

Observations: 

• The mold turned out just like in prototype 1 but, during the surgery there was some 

confusion in the surgical team regarding how to place the plaque into the patient’s skull, 

which wasted some extra time and caused some unnecessary fittings.  

• The material used is ideal for this kind of surgery due to its osseointegrator quality, 

especially in these particular cases with pediatric patients, fulfilling the objective planned 

in the beginning of this project. 

 

Prototype 3 – Patient 3 – Frontal Cranioplasty 

Design improvements applied in prototype 3: 

The main improvement applied in this prototype is to 3D print a copy of how the plaque 

should look, allowing the doctor to see how to place the plaque properly into the patient’s 

skull prior to building the final mold with the medical cement. 

Date: December 11th, 2018 

Patient’s history. 

Male, 31 years old, previously suffered from a traumatic brain injury (TBI) resulting in some 

extensive damage to both frontal lobes requiring a bifrontal craniectomy. This patient 

waited a long time before the cranioplasty resulting in progressive neurological damage 

due to the fact that the brain tissue was exposed to the atmospheric pressure for too long.  

Observations: 

The surgery was performed and turned out properly. Just as planned, the doctor was able 

to check if the shape of the plaque he was making was according to the 3D printed with 
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the patient’s information. The doctor could also pre-check the position to place the plaque 

without the need of pre-testing it in the patient’s skull. 

  

Customized intracranial plaques creation service This project proposes that besides the 

provision of a tangible product, a customized intracranial mold design and building for 

cranioplasty can be offered. Both product and service were developed at the same time that the 

product was tested. One of the most important things to take into consideration is the interaction 

and communication with the medical team and the time of response required by the hospital 

and patients. This service is presented as a complement to the already existing system, without 

modifying the administrative structure of the hospital. 

 

Conclusions The prototypes had a high level of acceptance by doctors since they helped them 

perform the surgery in a better way by optimizing the results both in the aesthetic and in the 

functional aspects. 

Being able to test the prototypes in 03 real surgeries with real patients gives the project  great 

value by validating the product itself and the design service. This opens an interaction field, 

allowing the project to open up and expand into other clinics and hospitals. 

One of the most important things to take into consideration is that the project fits into the 

hospital’s directions and guidelines, being the most important aspect in order to achieve high 

levels of communication with the medical team. 

As final comment regarding the project, it is important to mention the significant decrease in the 

price of the intracranial plaque that this procedure allows. Since the market price for these types 

of plaques is very high, it is nearly unavailable for some patients that really need this procedure 

and do not have the funds to pay for it. The implementation of this project makes it more 

accessible for patients of a lower income level. 
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Chapter 9
Sustainable experience

This chapter aims at introducing strategies for the design of experiences with a sustainable 

perspective. The papers describe projects and research adopting approaches such as product-

service system design, circular economy, sustainable behavior, and sustainability-based business 

models. 

• In the paper DESIGN FOR SUSTAINABLE BEHAVIOUR APPLIED TO SERVICE DESIGN, Wellington 

Minoru Kihara and professor Aguinaldo dos Santos from UFPR – Universidade Federal do Paraná 

summarize the findings of a comprehensive literature review on a fundamental topic for design 

practices. The initial phase of a Ph.D. research identified how scholars and designers tackle the 

challenge of reducing the impacts of unsustainable production and consumption derived from user 

behavior. By covering disciplines as Behavioral Science and Design, the authors revealed different 

emphases and gaps in the proposed models for sustainable behavior, particularly to intangible 

contexts as service design experiences.

• By exploring user/customer's emotions and adopting an ecodesign perspective, Carolina 

Melo Pizarro and professor Oscar Huerta from PUC-Chile – Pontificia Universidad Católica de 

Chile describe a differentiated product system design in the paper CICLO VITRO: CUSTOM 

DESIGNED RECYCLED GLASS TILES. A CIRCULAR ECONOMY PROJECT. The project resorted 

to a methodological strategy combining Ecodesign, Strategic Design, and Ethnography to 

develop a solution that addressed sustainability and economic aspects and focused on people's 

engagement as well. The Vitro Cycle product system applies a human-centered approach to co-

create with customers, and such an experience-oriented product system suggests avenues to 

extend a product's life cycle.

• The paper INTERDISCIPLINARY METHODOLOGIC PROPOSAL FOR THE MEDIATION IN BETWEEN 

STAKEHOLDERS IN SINGLE-USE PLASTIC BAN IN MEXICO CITY developed by Laura Álvarez 

Guerrero, Daniel Monte Alegre García, Mónica Alexandra Canto Pérez and professors Brenda 

García Parra, Raúl Roydeen García Aguilar, Dominique Émile Henri Decouchant from UAM 

– Universidad Autónoma Metropolitana, Unidad Cuajimalpa, Mexico, resorts to design and 

communication tools and methods to propose solutions to a major environmental problem. They 

present the findings of the initial stages of the interdisciplinary project that unveiled the complex 

dynamics of implementing new environmental laws. Focusing on Small Food Business Owners, 

the paper highlights the need to integrate different stakeholders when developing strategic 

interventions such as a single-use plastic ban.

• Caio Dutra Profirio de Souza and professor Cyntia Santos Malaguti de Sousa from FA– Faculdade 

de Arquitetura e Urbanisno, USP – Universidade de São Paulo, share in the paper DESIGNING 

CONSUMER PACKAGING FOR DOMESTIC REUSE: A USER-CENTERED APPROACH IN THE 
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CONTEXT OF THE CIRCULAR ECONOMY the initial findings of mixed-method research. The 

authors aim to identify, systematize and describe general guidelines for the development 

of Fast-Moving Consumer Goods (FMCG) packaging that can be repurposed for domestic 

reuse. They argue that consumers' packaging reuse is a relevant approach to circular strategy 

systems because it extends the packaging end-of-life cycle. Such a business model also allows 

developing new consumer experiences that may foster brand loyalty and promote environmental 

sustainability.

• Edisson Viera from Universidad de Palermo describes a comprehensive design approach in 

the paper DESIGN ISLANDS: 3RE – A VERSION FROM SUSTAINABILITY APPLIED TO SMALL 

AND MEDIUM FOOTWEAR MANUFACTURE COMPANIES IN TUNGURAHUA PROVINCE, 

ECUADOR. Based on three Re’s (Re-discover, Re-organize, and Re-engineer), the Design 

Islands is a sustainable model aiming to improve quality of life based on the management of 

social innovation issues in local production systems. In order to balance the development and 

sustainability approaches for the Ecuadorian footwear industry ecosystem, the author introduces 

the sustainable vision that bases the Center of Technological Innovation Applied to Footwear 

(CITCA) initiative.
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Abstract Human behavior has a significant role on social, environmental and economic problems in 

society. Designers need to understand the user behavior, aiming to understand the pattern of use of 

a given product or service to design solutions capable of promoting sustainability. Design for 

Sustainable Behavior (DfSB) aims to reduce the negative economic, social and environmental 

impacts resulted from unsustainable patterns of consumption and production derived from user 

behavior. The current guidelines of DfSB range from solutions that demand user voluntary adhesion 

to a sustainable behaviour to solutions that impose coercively a desired behavior. In this sense, the 

present study aims to establish the state of the art on this topic in order to identify emphases and 

gaps in the literature. There is a diversity of Models for Behavior Change within the scope of Behavioral 

Science and Design. However, there are knowledge gaps in relation to known DfSB guidelines 

regarding their validity and usefulness to Service Design. It worth noting that the models for 

sustainable behavior change need the practical application in the real world. When applied, the 

predominance is mostly restricted to solutions addressing physical artifacts.  

 

Keywords Design for sustainable behavior, Design for behavior change, Service design, Sustainability. 

 
Introduction This paper describes an ongoing Ph.D. research developed within the Design and 

Sustainability Research Center (NDS), a research lab of the Graduate Program in Design of 

Universidade Federal do Paraná. The project is linked to the LeNS (Learning Network on 

Sustainability), financed by Erasmus+ Programme. This project has focused on the development 

of tools and didactic materials to develop Design competencies on Product-Service Systems and 

involved researchers from Brazil, China, South Africa, India, Mexico, Italy, UK, Holland, and Finland. 

In Brazil, the LeNS project contents are freely available on creative commons at the portal lens-

brazil.org. 
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Human behavior is related to a significant part of social, environmental and economic problems 

in society. Thus, sustainability depends on changes in users behaviors, habits and beliefs (Santos 

et al., 2019). To achieve sustainability, De Medeiros, Da Rocha, and Ribeiro (2018) reinforces that 

changes in activities and mental models are necessary. In this context, there are benefits that 

can be achieved by focusing on user behavior and the way they interact with products or services 

(Chiu, Kuo, & Liao, 2019). And, according to Popoff, Millet, and Pialot (2016), designers need to 

understand the user behavior, aiming to understand the pattern of use of a given product or 

service. So, identifying these motivators contributes to designing solutions capable of promoting 

sustainability. This is the main focus of the Design for Sustainable Behaviour (DfSB), as well as of 

this PhD research project. 

DfSB aims to explore how Design can influence user behavior, aiming to reduce negative 

economic, social and environmental impacts. However, the body of knowledge on the topic is 

mostly restricted to solutions applied into physical artifacts, with the adoption of strategies 

ranging from solutions that require voluntary user adhesion to solutions that coercively impose 

a behavior (Lilley, 2009; Bhamra, Tang, & Lilley, 2011; Daros, 2013; Forcato, 2014; Garcia, 2019). 

Hence, this research intends to contribute to the gap of knowledge regarding the strategies of 

DfSB applied to Service Design. In this sense, the present study aims to establish the state of the 

art on this topic in order to identify more emphases and gaps in the literature. Such an approach 

delimits the research and brings significant contributions to this area of knowledge. A systematic 

and unsystematic review is carried out in the literature, the initial phase of doctoral studies in 

progress by the first author. 

 

Method of research The systematic and unsystematic literature review were the methods 

adopted in this research. First, an unsystematic literature review was carried out with 

publications suggested by specialists. In total, for this phase, 13 materials were considered 

relevant for the study, including dissertations, thesis, articles and technical report. Subsequently, 

a systematic literature review was carried out in the databases Science Direct and CAPES 

Periodicals, as shown in table 1: 

 

Table 1: Systematic Literature Review 

Search string Databases Period Search All Filter 1 Filter 2 

“Design for Sustainable 

Behavior” AND “Design para 

o Comportamento 

Sustentável” 

Science Direct 

e CAPES 

Periodicals 

All Subjects 50 34 16 

“Design for Behavior 

Change” AND “Design para 

Mudança de 

Comportamento” 

Science Direct 

e CAPES 

Periodicals 

All Subjects 98 90 8 
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“Service Design” AND 

“Sustainability” AND “Service 

Design AND “Sustainable 

Behavior” AND “Service 

Design AND “Behavior 

Change” 

Science Direct 2015-

2020 

Subjects 

Review 

articles 

Research 

articles 

Book 

chapters 

1310 1297 13 

   Total 1458 1418 37 

 

The systematic review reached a total of 1458 materials. The first filter screened the title, keyword, 

summary and duplicate materials, and 1421 materials were eliminated. Thus, 37 materials were 

read in full, including review articles, research articles and book chapters. In total, 50 materials 

were considered relevant to understand the theme, considering the systematic and 

unsystematic review of the literature. But, for this paper, not all references will be highlighted. 

 

Results and Analysis As a result of the systematic and unsystematic review of the literature, it was 

possible to highlight emphases and gaps about the researched themes. Considering the concise 

approach of this book, the case studies, the theories of Behavioral Science and the Design models 

for Behavior Change identified from this review will not be explored in detail. 

 

Emphasis As identified in the DfSB literature, there is an emphasis on product development to 

step in human behavior. The strategies identified are associated with feedback (Forcato, 2014; 

Shu et al., 2017; Bijl-Brouwer, 2017), persuasion (Cash & Hartlev, 2017; Bhattacharya et al., 2018; 

Franceschini, 2018; Chiu et al., 2020), emotion (Lee & Jung, 2015), culture (Spencer, Lilley, & Porter, 

2015), trust (Bhattacharya, 2017), learning (Pearce & Zarel, 2017) and vulnerability (Wünderlich et 

al., 2019) 

There are several models for behavior change in the literature from DfSB. Each model has its 

specificity. And, to help designers make better decisions in the process of intervening in behavior, 

there is research that synthesize part of this knowledge. In the research of Daae and Boks (2015), 

the authors created a guide of recommended methods to obtain information from users. Cash, 

Hartlev, and Durazo (2017) integrates unconscious behaviour change strategies and design 

practice. De Medeiros et al. (2018) show the most used models in the scope of DfSB and 

systematically the authors elaborated a diagram to support designers to choose the most 

suitable. Niedderer et al. (2014) brings a taxonomy of models of Behavioral Science, the 

relationship with Design and examples of the application. The authors even separate by 

categories, considering models focused on the individual, on the context, or both. Thus, it can be 

emphasized that in the literature of DfSB, there is a diversity of models with a focus on behavioral 

intervention and guidelines that support designers decision making. But, still, with 

predominance in the development of physical artifacts. 
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However, some studies applied on services for sustainable behavior have also been developed, 

for example in the doctoral thesis of Prado (2019), a model is proposed to promote active urban 

mobility by bicycle, based on Service Design. In the literature of Service Design was identified 

research associated to sustainable behavior through services; however, the models were not 

found in the DfSB literature. For example, the authors Jürisoo, Lambe, and Osborne (2018) aimed 

to improve the sustainable experiences of purchasing and use of stoves in Kenya and Zambia 

through services using the CCI (Cleaner Cooking Intervention) model to establish the appropriate 

interventions. Other models identified are the Service Design Model in structures (Aly, García-

Cárdenas, Williams, & Benrimoj, 2017), NADI Model (Bijl-Brouwer, 2017), Channel Design Model to 

alleviate situations of vulnerability of the service user (Wünderlich et al., 2019), Evidence-based 

Design Model (Liddicoat, Badcock, & Killackey, 2020) and the Orchestra Experience Model (Pearce 

& Zarel, 2017). These models can be useful to be applied within the scope of DfSB when the focus 

is on services. 

It is also possible to note that the authors have used the theories of Behavioral Science to step in 

user behavior, with an emphasis on Theory of Planned Behavior, Behavioral Economics, 

Transteoric Model and Theory of Social Practice (Lehner, Mont, & Heiskanen, 2015; Daae & Boks, 

2015; Cash et al., 2017; Lizin, Van Dael, & Van Passel, 2017; Novak et al., 2017; Shu et al., 2017; 

Bhattacharya et al., 2018; AlSkaif, Lampropoulos, Van Den Broek, & Van Sark, 2018; Kuo & Smith, 

2018; DellaValle, Bisello, & Balest, 2018; Garcia, 2019; Hoolohan & Browne, 2020; Chiu et al., 2020). 

Even in the study by Burgess, Olmedo, Veríssimo, and Waterman (2020), the authors highlight 

the imperatives, opportunities and potential mechanisms for using behavioral science to reduce 

the demand for pangolin products traded illegally. Design models are generally used by the 

authors who created them (Bhamra et al., 2011). Although in some studies, the use of these design 

models by other authors has also been noted (Daros, 2013; Forcato, 2014; Franceschini, 2018). 

Researchers have used more Behavioral Science models than Design models. 

Another emphasis is that the researchers have focused on the environmental dimension (Tang, 

2010; Daros, 2013; Forcato, 2014; Spencer et al., 2015; Revel & Stanton, 2016; Lizin et al., 2017; 

DellaValle et al., 2018; Garcia, 2019; Irizar-Arrieta, Casado-Mansilla, Garaizar, López-de-Ipiña, & 

Retegi, 2020) and the social dimension of sustainability (Bijl-Brouwer, 2017; Condon & Coulson, 

2017; Bhattacharya et al., 2018; Prado, 2019; Liddicoat et al., 2020). In the study by Muniz and 

Santos (2015), several field studies are also evidenced with a predominant focus on the 

environmental dimension. 

 

Gaps According to the literature review carried out by Coskun, Zimmerman, and Erbug (2015) on 

DfSB, the authors identified gaps that still require further research. For example, the authors have 

shown that there are different strategic models for behavior change, but few studies in which 

such approaches have been applied to generate empirical data to promote sustainable 

behaviors. It was noted that design researchers tend to prefer to create their own models, which 

are generally not used by others in different behavior change projects. There is a lack of 

application and validation of existing models in the real world (Cash et al., 2017; Novak et al., 2017). 



221

Chapter 9. Sustainable experience

Still, according to Portman, Pasternak, Yotam, Nusbaum, and Behar (2019), there is a 

disconnection between the theory presented in the DfSB literature and its practical 

implementation. Shu et al. (2017) mention that one of the limitations for the lack of application 

of such models is the lack of details on how to apply them. Thus, in addition to few studies 

applying the existing Design models, DfSB has a focus on development products to promote 

sustainable behavior. So, the gap of application of the models and through services is evident. 

Another gap identified is that the literature of DfSB does not include the models identified in the 

Service Design literature to promote sustainable behavior. 

Design researchers have the challenge of using existing works to collect empirical data that will 

demonstrate the effectiveness of these studies. Thus, it is possible to improve existing structures, 

models and strategies (Chiu et al., 2020). According to Shu et al. (2017), persistent barriers to 

sustainable behavior highlight the importance of better understanding of existing studies and, if 

necessary, designing new ways to nudge and improve interventions for sustainability.  

Therefore, there is a gap in the knowledge of DfSB studies that explore different strategies, 

contexts and groups of users. As mentioned in the emphases, the environmental and social 

dimension of sustainability is the one that has received the most attention, which demands 

studies in the economic dimension of sustainability as well. In addition, Cash et al. (2017) 

identified that there is little research that uses strategies that provide a lasting sustainable 

behavior. Thus, the challenge is to make behavior a habit. As reinforced by Portman et al. (2019), 

only technical approaches with the use of technology or that eliminates the stimulus are not 

enough, but strategies that provide a deep reflection are necessary to sustain behavior change. 

For example, using eco-feedback seems to be an appropriate way to influence lasting behavior. 

The disadvantage of this strategy is the lack of certainty if the user understands the information 

and reacts as desired when feedback is absent. In this sense, an alternative would be to stimulate 

unconscious behavior of users in order to ensure that change is sustainable and does not 

disappear over time (Popoff et al., 2016). It is noticed that the combination of strategies can 

provide more satisfactory results when the objective is to obtain lasting behavior.  

 

Expected knowledge contributions Based on the emphases and gaps identified, the next phases 

of doctoral research focus on further contributing to the field of knowledge of DfSB. There are 

relevant studies that demonstrate models for sustainable behavior change, but demand for 

application and validation in the real world, more specifically through services. Relevant 

references are the systematizations of knowledge brought by Niedderer et al. (2014), Daae and 

Boks (2015), Cash et al. (2017) and De Medeiros et al. (2018). These are studies that aim to facilitate 

the designer in the decision-making process to promote a sustainable user behavior. According 

to Coskun et al. (2015), it is highly recommended to have systematic studies as a reference to 

select consumption practices, contexts and target users. There are a diversity of needs and 

differences between users and context that are crucial to be considered (Popoff et al., 2016). It 

would also create opportunities for design researchers to advance on research already developed 

by peers, rather than just working on new models, a crucial aspect of a maturing field (Coskun et 
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al., 2015). Thus, in addition to exploring different strategies, future research should focus on 

evaluating them systematically through field studies. There are models used in the scope of 

Service Design that were not included in the studies of DfSB, which is an opportunity to consider 

them in an application in a real context. 

 

Conclusion From the systematic and unsystematic literature review, it is possible to further 

delimit the research and the next phases of the doctoral research. The findings show that the 

models for sustainable behavior change need practical application and, when it exists, the 

predominance is still the development of products. In this sense, applying the existing models 

for intervention in user behavior with a view to sustainability, more specifically in services is a gap 

to be explored. However, it will not be possible to apply all this diversity of models. In this way, 

the choice of the model or the combination of models, including the models identified in the 

Service Design literature, will be made based on the information obtained from the context and 

the user, during the field research. The models who have potencial to provide lasting changes in 

behavior can be a criterion of choice. 
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Abstract This project arises from a personal motivation for design that is conscious about the impact 

that a product can have on the planet. Evidence shows that the development of industry and 

commerce have left consequences that have not only caused the landscape to deteriorate, but also 

the quality of human life. This has led people to adopt excessive consumption practices which, 

contrary to what they promise, do not bring happiness. Circular Economy has emerged as a relevant 

approach to economic growth. It is understood that resources are limited and have a high cost in 

terms of natural capital. Therefore, it is necessary to value these resources and obtain the maximum 

benefit from them before discarding them. In order to help doing this, Ecodesign has been used since 

its inception in the 1990s. Today it is already part of strategic and regulatory government plans in all 

developed nations. Using a methodological strategy that combined Ecodesign with Strategic Design 

and Ethnography, this project aimed at creating value by designing a product system that responded 

to a circular economy with a focus on people. The proposed product system is a service based on the 

recovery of postindustrial glass waste, which is then transformed, using artisan techniques, into wall 

tiles that are custom designed and made.  

 

Keywords Circular economy, Ecodesign, Waste, Valorization, Personalization. 

 
1. Introduction 

1.1 Context The serious environmental consequences that the development process has caused have 

brought civilization to the brink of a catastrophe that could be irremediable. The world's scientific 

community made a first call at the end of the last century and is currently amazed and disillusioned 

at how little progress has been made in 25 years. As stated in the second warning delivered in 2017, 

with the exception of the stabilization of the ozone layer, there is still not enough progress to solve the 
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anticipated environmental challenges. On the contrary, the current situation is worse (Ripple et al., 

2017 ). This statement is very powerful and must be listened to carefully, it is urgent to reflect and 

consequently modify individual behaviors. Scientists around the world recognize the obvious signs 

that the current path is unsustainable (Ripple et al., 2017).  

In particular, the work of designers determines the shape and materiality of a product that will be 

manufactured industrially, not once, but several hundred times. This massiveness causes the 

environmental impact of the design work to increase exponentially. According to Chouinard and 

Stanley, design decisions account for around eighty percent of the environmental impact of a product 

(as cited in Huerta, 2014).  

In this scenario, design has had to become aware of the consequences that the choice of the 

characteristics of a product (how and with what it is manufactured) have on life on the planet. "The 

design process carried out with responsibility for the environment can make significant contributions 

to minimize waste and environmental impacts" (Huerta, 2014, p. 73). This is a point of view that 

reverses what has been done and transforms the problem into an opportunity. In this sense, the 

development of Ecodesign has promoted new markets, services and systems, which grow as the 

ecological trend expands and deepens.  

 

1.2 Challenge The context described above makes us reflect on how to move forward in the 

professional practice of design, minimizing the environmental impact of the work itself (unique glass 

products, which require a high temperature fusion process for their manufacture). On the other hand, 

this allows for the possibility of contributing to the maximum recovery of waste that design makes 

possible, through the artisanal techniques used in the process. But to ensure that the designs 

maintain their maximum usefulness and value at all times, it is necessary that people give them that 

value. How can glass products be developed from glass waste that have high added value for people 

for as long as possible?  

 

2. Objective (s)  Thus, arises the idea of making a project at a reasonable cost that uses as raw material 

the glass discarded by another industry, due to the abundance of waste. Another triggering factor for 

this decision is the fact of having experience in the use and treatment of this material for the 

manufacture of unique products, which constitutes relevant technical knowledge for this 

development.  

Considering the above, the project proposes to design a customizable product-system, based on the 

recovery and recycling of glass waste generated in the construction industry. That is, durable products 

that are environmentally friendly and that add value to different spaces, providing identity to their 

users, and thus achieving a proposal focused on people.  

 

3. Methodology To address this development, three methodological approaches were used, each one 

contributing different perspective that formed a global vision of the product-system. 
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3.1 Strategic Design A design strategy is one that describes the general plan of action for a design 

project and the sequence of activities to achieve the objective. According to Becerra and Cervivi (2005), 

managing a meta project involves carrying out a prior convergence process. Throughout the process, 

the entire product system is considered through four scenarios: material, transformation, 

communication and consumption. In this way, it is possible to define a global strategy and the 

proposed project is based on this. This strategy, which incorporates added value at each stage of the 

life cycle, creates differentiation from the competition. For this research, the contexts of recovery and 

transformation of the waste, commercialization and use of the product-system were defined. 

 

3.2 Ecodesign Ecodesign provides essential strategies to achieve sustainable development over time. 

The result must respond to the circularity of the process applied to a product-service that includes all 

the stages of the life cycle. In order to develop sustainable products with a reduced ecological impact, 

the Okala Ecodesign Strategy Wheel is a relevant tool to help understanding a product’s life cycle and 

reduce its environmental impact. Through its application, goods, services and systems can be 

conceptualized and developed with a lower impact on the environment (White, St. Pierre & Belletire, 

2013). 

 

3.3 Ethnography Qualitative research aims to achieve a much more empathetic interpretation of the 

observed phenomena and at the same time more critical, putting the focus on the human being in 

order to learn from him, and thus not trying to impose external criteria. Ethnography focuses on the 

real needs of people to obtain relevant information from the client, the user and other actors in the 

environment; so that it guides the creation of the Value Proposition. Various techniques were used to 

explore the four contexts of the product-system and to understand the different actors involved 

throughout the life cycle. 

 

4. Results  

4.1 Results of the ethnographic research 

4.1.1 Residue recovery context To find out what are the necessary conditions for the recovery of glass 

waste in the construction industry, interviews were carried out in window and glass factories. The 

approach to this stage of the product life cycle allowed us to understand the different realities and 

motivations that underlie this context. 

● Recovering waste is not part of the current production system. Integrating environmental 

factors into an already installed production system is not easy. The necessary conditions for 

waste recovery refer to those that do not hinder or complicate the main operations of the 

system. 

● Language creates realities. The concept of 'throwing away' in reference to waste was heard 

on many occasions, even when money was obtained for it. It was observed how these post-

industrial wastes are treated and managed as garbage and not as a valuable resource. This 

attitude affects the whole company from managers to workers: those who have not been 
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instructed to keep the waste in good condition, preserve its characteristics and thus improve 

its economic value. 

In this context, the lack of perspective of a broader product system affects processes where the use 

value (Llovet, 1979) of the waste material is lost, drastically limiting its recovery possibilities. 

The key concept for the design is to integrate a business opportunity with a product that uses the 

same technologies and processes already installed in the industry, and that allows a more convenient 

outlet for waste. It is proposed that the factory provides the waste cutting service, thus increasing its 

economic value. 

 

4.1.2 Context of waste transformation In this context, an attempt is made to recognize problems and 

challenges faced by these actors, learn from their experiences and understand how the personal 

motivations of those who value waste through design strengthen their work. 

● It is necessary to transcend the material dimension of the product. The motivations expressed 

by the interviewees point to objectives that go beyond the material dimension of the products 

and their economic value. They are driven by deeper needs, which seem to motivate them to 

continue despite difficulties.  

● The design elements transfer identity to the product and can be seen in two ways: the identity 

of the artist or the user. In both cases, it is the physical characteristics that express identity - 

the color, the shape, the motifs.  

The search for personal fulfillment through creation adds value to the product, which works as a 

support to transmit the message. In this context, the sign value incorporated by the person who 

transforms refers to a cultural value (Llovet, 1979) that is expressed in the elements that define its 

design. Artisanal techniques not only add value to the product, but they also allow flexibility in 

obtaining those attributes.  

 

4.1.3 Marketing context of the product-system The first proposals were tested with potential users and 

clients, helping to identify the factors that influence the perception of the added value to these groups.  

● The information: Users require more information on technical aspects of the product, its 

installation, maintenance and features to ease the uncertainty when facing a new product. 

The information must be available to provide security to the user and thus positively affect 

the purchase decision (ENyD, 2015). 

● Craftsmanship: The fusing technique achieves a variety of texture, color and transparency 

effects that are never exactly repeated. Each piece is productively identical, but creates a 

different feel for a unique ensemble.  

● The evocative: Incorporating the concept of Pixel Art manages to evoke sensations and 

experiences, adding value for customers.  

● The creative experience: Users positively value having a service that gives them freedom to 

define some characteristics of the product.  
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4.1.4 Context of use of the product-system To understand how people express themselves by creating 

environments that identify them, what elements they use and why, the Inventory technique was 

applied, a photographic record that the users themselves made to represent their space: the furniture, 

objects, colors, textures and materials most appreciated by them. 

● Environments tell stories and evoke experiences. People identify with different elements that 

they incorporate into their environment through the story they are able to tell - stories built 

from their lives, and stories of others, whether known to them or not. The links they have with 

these objects and the story that accompanies them gives value to those spaces, intertwining 

the past and the present. They represent a form of memory for its inhabitants. They are also 

capable of evoking atmospheres with different sensations using color and materiality.  

● Freedom gives a sense of ownership. It seems that when people have the freedom to 

intervene in their space, do things their way and express themselves, a feeling of ownership 

is created. They are authors of the environment in which they live. 

The environment is a space for expression where people shape stories with elements that identify 

them. It is observed that the main value of material objects is related to their evocative power, which 

transcends their use value (Baudrillard in Llovet, 1979). It is proposed to incorporate people into the 

design with a personalization service, in which the user can choose the colors of the design or even 

individualize it with their own image. 

 

4.2 Results of the Ecodesign of the product-system In the framework of the Circular Economy, a 

product-system was proposed that generates a collaborative relationship with actors in the context 

and allows for maximizing the recovery of post-industrial glass waste.  

An analysis of the possible environmental impact of the product system was made in order to identify 

opportunities for improvement. The Okala tool was used to understand the potential environmental 

impacts of materials and processes related to the process of vitrofusion. These impacts are expressed 

in CO2 equivalent mass units (White et al., 2013). Then some of the Ecodesign strategies were applied 

in order to reduce the environmental impact of the product system. 

Initially, the impact of the system-product amounted to 31.23 kg. CO2 eq., which decreased by 29% in 

the final proposal, reaching a total of 22.15 kg. CO2 eq. between materials and processes. 

 

4.2.1 Solution Proposal Ciclo Vitro is an undertaking that makes use of post-industrial glass waste by 

hand, transforming it into decorative coatings, and personalizing design services. The Ciclo Vitro 

brand makes direct reference to glass recycling as a way to value the vision of a company inserted in 

the circular economy.  

The product-system is made up of palmettes to cover walls, painted by hand and installed in the same 

way as traditional ceramics. This allows you to use an image that is transformed into pixels, 

represented by each paddle. 
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Image 1. Ciclo Vitro 

 

 

Image 2. Transformation from image to pixel to coating 
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Discussion / Conclusion The era of industrialization has generated unprecedented economic growth 

in some countries of the world, but it has also left dire and detrimental consequences to the 

environment, with the indiscriminate extraction of resources, the generation of toxic substances and 

the disposal of tons of waste that cannot be reintegrated into the biosphere (Ripple et al., 2017). 

Without making profound changes in the way of conceiving production cycles and managing waste, 

it is anticipated that in 2050 more than 3,000 million tons of waste will be generated worldwide (WB, 

2018). The Circular Economy promotes the optimization of the yield of resources and the 

management of reserves to preserve natural capital, separating economic development from the 

consumption of finite resources (FEM, 2015). 

By becoming aware of the impact that Design has on the environment, one also becomes aware of 

the opportunity to make a contribution in slowing down the current consumerist whirlwind. This is 

why this project was proposed - to contribute to the maximum recovery of waste so that it remains in 

use for a long time, providing its maximum utility.   

Although this project (is at) has a local level, it is important that each member of this society 

contributes proportionally to reducing the impact that industrialization has on the planet. On the 

other hand, the incorporation of Ecodesign in regulations and strategic plans, suggest that Ciclo Vitro 

will soon be a step forward in the development of sustainable products and will be a promoter of the 

reuse of other waste materials, as well as sustainable collaborative work between businesses.  

The rescue of artisanal techniques and processes allowed the design of a product system with unique 

characteristics, low-scale production and high added value for users. In the search for added value, 

the research made it possible to understand the importance of incorporating people into the creative 

process in order to generate an emotional connection with the product. This person-object bond 

contributes to the extension of its useful life, giving the product the character of a “treasure” worthy 

of being preserved and displayed for admiration. 

Finally, this promotes a reflection on how to change the idea that Design must shape the environment, 

delivering solutions made for people, but instead allowing them to participate in the process by 

making its knowledge and tools available. Transforming users into co-authors satisfies needs that go 

beyond the mere function of objects, giving people the chance to participate, create, identify and to 

be free (Max-Neef et al, 1998). 
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Abstract Single-use plastic ban in Mexico City has been characterized for a lack of information and 

operational difficulty. Mainly, among actors whose commercial activity depends on this kind of 

plastics, such as the Small Food Business Owners (SFBOs). In this context, we propose an 

interdisciplinary project which focuses on already stated actors. To accomplish this, we use concepts 

and tools from Design and Communication. This article focuses on theoretical and methodological 

elements as well as in the dialog among these disciplines and their relevance in our project. 

 

Keywords Interdisciplinary studies, Mediations, Information design, Plastic ban, Stakeholders. 

 
Introduction By 2021, in Mexico City (CDMX) there will be banned 14 disposable plastic objects, 10 of 

which are used for transport and delivery of food. Thanks to their low cost, these disposable containers 

are a crucial element in the commercial activities of SFBOs. Facing this ban, SFBOs need to design 

strategies that allow them to adapt to this new regulation. 

Nevertheless, communication on the implementation of plastic banning has had a very restricted 

range among SFBOs. On one side, it has been reported the existence of over 47,000 food stands 

in CDMX (INEGI, 2013), besides the undetermined amount of informal food business. On the other 

side, government bodies (environmental authorities) in charge count on limited resources to 

develop strategies that allow them to increase the information scope among communities that 

may be directly affected by these measures.    
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Consequently, there is a partial or total lack of awareness on the implications of this law. 

Considering this context, we take the interdisciplinary relationship between Communication and 

Design as a framework to understand the complexity of this problem. From Communication, we 

take the concept of mediations (Serrano, 1977; Martín-Barbero, 1987), which implies to be aware 

of the inter-relations between the producers and receivers of information. Regarding Design, we 

use visualization as a tool of investigation and information analysis, as well as observation 

ethnographic techniques.    

 

Objective We aim to describe theoretical and methodological elements (from Design and 

Communication) that are part of the interdisciplinary strategy used to address information and 

communication problems among SFBOs and environmental authorities in the context of single-use 

plastic ban in CDMX.  

 

Methodology Since the understanding of the problem requires not only one discipline approach but 

a broader perspective, in the methodological design we considered techniques and instruments from 

both disciplines. From Design, we take elements from the user-centered information design process 

(González de Cossío, 2016; IDEO, 2015). Additionally, we incorporated the five stages of classification 

that Hanington and Martin (2019) apply to different tools and methods commonly used in research 

and development. 

Regarding Communication, the model is related to the scientific investigation process and 

qualitative methodologies used in social sciences that synthesize the process in stages (Tamayo 

y Tamayo, 2003). Taking into consideration representational and conceptual elements from both 

disciplines, we propose a methodology that consists of five stages that is represented in the 

Figure’s 1 scheme.  

 

 

Figure 1. Methodological process scheme 

 

This project took place in CDMX during 2019 and 2020. We established contact with over twenty 

SFBOs who shared their needs and difficulties with the previously mentioned ban. Moreover, 

interviews with some members of the Environment Ministry (SEDEMA) and members of 

Coyoacan District in Mexico City, provided us with an institutional point of view about this subject. 
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In the next section, we describe theoretical and methodological elements considered in the first 

three stages of the developing project: Define, Explore and Ideate. 

 

Interdisciplinary strategy 

Define This stage consists of the first approach to the research topic through the analysis and 

comparison of different local legislations in the single-use plastic ban in Mexico. As a result, we 

elaborated a Stakeholder System Map based on the tool developed by Vezzoli, Kohtala y Srinivasan 

(2014). From that map, we identified the stakeholders as well as the lack of connection between the 

SFBOs and environmental authorities. 

 

 
 

Figure 2. Stakeholders System Map 

 

Considering findings of mapping, we performed exploratory interviews to SFBOs in which we 

detected partial or total ignorance about single-use plastic ban. Based on these elements, we 

defined that the problem statement would deal with communication and information processes 

between the SFBOs and the environmental authorities in the context of the ban. 

Since our research focuses on the communication processes among stakeholders in a hegemonic 

system, we turned to mediations theory developed by Martín-Barbero (2010). In this theory, the 

author points out that it is necessary to displace the analysis from media to mediations. That 

means, technical, social, ritual, and institutional processes that constitute power relationships 

among the actors. We concluded the Define stage with the building of the theoretical framework 

around mediations. Figure 3 is a representation of this concept applied to the relationship 

between the SFBOs and environmental authorities. 
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Figure 3. Mediations between the SFBOs and Environmental authorities 

 

Explore This stage consisted of the approach to food micro-enterprise owners as well as to the 

environmental authorities representatives. Variables to be observed were defined considering 

concepts such as social, technical, ritual, and institutional mediation. These concepts were also used 

as a guide for the design of our fieldwork tools. On one side, we conducted 14 in-depth interviews with 

SFBOs whose enterprises are characterized by being a family or cooperative business. These micro-

enterprises usually count on up to 10 employees, have just one point of sale, provide take away service, 

and make intensive use of single-use plastics. The main goal of the interviews with food micro-

enterprise owners was to understand their context, difficulties, and practices facing single-use plastic 

ban. Regarding the governmental authorities' side, we were able to contact some public officials from 

SEDEMA and Coyoacan District mayor´s office. Both dependencies are in charge of implementing 

and communicating programs and measures related to single-use plastic ban. We observed that 

make contact with these actors represents a major challenge, mainly due to bureaucracy and mobility 

restrictions caused by the COVID-19 lockdown which stopped most of the in-person activities that 

take place in this institution.              

An additional technique used to obtain information from food SFBOs was direct observation in 

five establishments. These observations were recorded in a field logbook that describes in detail 

every activity of the key informants that were observed during a determined period.  

 

Ideate An important amount of information on the key actors was obtained from the Explore stage. 

This information was filtered, analyzed, and discussed from an interdisciplinary approach. Due to the 

impossibility of having face-to-face meetings a cause of the COVID-19 pandemic, we worked using 

digital platforms such as Jamboard and Mural to generate, debate, and clustering in different 

categories the findings obtained (Figure 4). 
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Figure 4. Generation and analysis of findings using the platform Mural 

 

Once we identified stakeholder’s needs, we worked during several sessions in the insights 

building and proposals generation. Some of the problems that we detected, could not have been 

detected without an interdisciplinary approach. In that sense, the tool that is going to help us to 

solve some of these problems still under development and in user trials. 

Discussing these findings helped us to determine actors´ insights and needs, which required 

several work sessions. With this, we were able to establish the design principles and some options 

to solve the problems detected, which could not have been identified since a disciplinary 

approach. 

 

Discussion of findings Based on the interdisciplinary discussion and guided by categories derived 

from the theoretical concept of mediations, we obtained the following findings. 

Regarding institutionality, we detected that key governmental bodies in the implementation of 

the single-use plastic ban are SEDEMA and Coyoacan District. These organizations are in charge 

of producing the official information that has to reach SFBOs. Nevertheless, this kind of 

communication, vertical mainly, does not reach its target user. 

Additionally, there were identified some deficiencies in the coordinated work of these two 

governmental bodies, as well as a lack of financial and human resources. This has a direct impact 

on the design, reach, and implementation of communication and information strategies aimed 

at the SFBOs about the single-use plastic ban.   

On the technical mediation side, media and channels, we identified that governmental bodies 

use more frequently social networks and websites to spread information. With less frequency, 

these organizations visit directly small food business and markets. Regarding SFBOs, they use 
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WhatsApp as the main communication channel, and even though they are social network users, 

they are not aware of institutional channels. 

Considering the social mediation aspect, SFBOs have done particular or peer coordinated efforts 

to adapt themselves to a new reality without single-use plastics. Encouraging costumers to bring 

their containers and using alternative materials are some of their strategies.     

We also observed that plastic products suppliers, constitute a group of mediators of information 

about the ban due to the constant and direct contact that this group has with SFBOs. This 

mediation includes economic interests from the plastic production industry which causes bias in 

the information that SFBOs receive. This situation leads SFBOs to practices that fail to fulfill the 

single-use plastic ban such as buying biodegradable or compostable products that do not have a 

reliable certification or regulation that supports their use. 

Finally, we detected frustration in SFBOs, who are not informed about the strategies they can use 

to meet the single-use plastic ban without having an impact on their profit. Even though we 

identified a secondary interest of the food micro-enterprise owners on the environmental issue, 

the main motivation is to maintain their income. Unfortunately, many of these micro-enterprises 

exist thanks to the use of disposable containers. Trying to substitute single-use plastics for any 

other kind - which are generally more expensive, is their main strategy. Even SFBOs may see this 

as a solution, results contrasting with the governmental goal that is the total elimination of single-

use plastics.    

As we mentioned, this project is still under development. At the moment of writing this paper, we 

are working on the development of proposals of technological tools that allow us to improve 

communication processes that were detected in previous stages. Afterward, we are going to 

conclude the project with the stage of Evaluation of the proposal developed.  

 

Conclusion Interdisciplinary dialog enriched the techniques and tools that we count on to approach 

the problem that we are interested in understanding. Theoretical and methodological contributions 

from Communication sciences, in combination with analysis and visualization tools taken from 

Design, allowed us to have a broader vision of the problem of implementation of laws. Particularly in 

a context in which the actors involved a lack of information and acknowledgment of each other.   

This process has allowed us to understand both actors from a broader and more empathic 

perspective. Not only as users, receptors, or producers of information. SFBOs constitute a sector 

of society that has been ignored systematically for people in charge of generating and 

implementing legislations that have a direct impact on them. However, this is also an opportunity 

to contribute to the improvement of these dynamics through a strategic intervention from our 

disciplines. 
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Abstract This paper reports on the first stages of an ongoing explanatory sequential mixed methods 

research aiming to identify, systematize and describe design guidelines for the development of Fast-

Moving Consumer Goods (FMCG) packaging, focused on promoting their domestic reuse. It presents 

initial findings that explore the relationships between preliminary quantitative and qualitative data 

obtained by autoethnography, review of the related literature, interviews with users and web survey. 

General perspectives drawn from the results indicate some main aspects to be considered in this 

approach: characteristics of materials and structural aspects are considered two important factors for 

the reuse, and the probability of implementing it tends to increase when the packaging is easy to 

clean and to store at home; glass and plastic are the preferred materials because they preserve the 

content clean and/or fresh and can also be used in many ways. It is concluded that the packaging 

reuse by the consumer is a relevant approach to postpone the so-called end-of-life of the packaging 

that can be implemented as part of a circular strategies system, regarding environmental, economic 

and social benefits of packaging items. To complete and deepen these initial inferences, cultural 

probes and semi-structured interviews will be conducted with some purposefully selected individuals 

who answered the questionnaire. 

 
Keywords Packaging design, Designing for reuse, User-centered design, Circular economy. 

 
Introduction Innovative businesses models for Fast-Moving Consumer Goods (FMCG) based on 

circular economy principles present an opportunity to reconsider packaging from something 

designed to have a short lifespan to a high-value asset that can deliver more long-lasting benefits 

for both users and manufactures (Haffmans et al., 2018; Lendal & Wingstrand, 2019). 
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Within the circular strategies for packaging items, reuse is an approach that is considered to 

preserve more embedded value, in terms of energy, materials, labor and capital saving, instead 

of other alternatives, such as recycling (Haffmans et al., 2018; Jedlička, 2009; Manzini & Vezzoli, 

2002). Accordingly, the Sustainable Development Goals from the United Nations (Department of 

Economic and Social Affairs, n.d.) emphasize reuse as an approach to ‘substantially reduce waste 

generation’ aiming to ‘ensure sustainable consumption and production patterns’ (Goal 12, Target 

5). In addition, 100 business signatories of the New Plastics Economy Global Commitment have 

engaged to move from single-use to reusable containers by 2025 (Lendal & Wingstrand, 2019). 

With reference to packaging, it is possible to identify two general reuse models: (1) producers 

collect the packaging after consumption to clean and refill it to sell a new product; (2) final users 

buy the packaging once and, after use, they keep it with them, clean it and give it another use 

themselves (Boylston, 2009; Lendal & Wingstrand, 2019; Stewart, 2009). While the former is 

already adopted at scale, solutions in which the consumer ‘owns’ the packaging and reuses it at 

home remain less explored (Fisher & Shipton, 2010). Considering the fact that packaging reuse by 

the consumers is a widespread practice, even when they can buy specific objects for each of their 

domestic needs – therefore, not facing any kind of socioeconomic deprivation (Brandes et al., 

2009; Fisher & Shipton, 2010; Stewart, 2009) –, it can be assumed that opportunities to design 

user-centered reusable packaging, to be integrated as part of a circular strategies system, are 

being overlooked. 

Based on these considerations, this work reports initial findings that explore the relationships 

between preliminary quantitative and qualitative data analysis obtained in the first stages of an 

ongoing master’s research that aims to deepen the comprehension of the issue. It provides a 

primary framework of what types of packaging are reused by the consumers in their homes, as 

well as related preferences and underlying motivations for the practice.  

 

Objectives The aim of this study is to present preliminary inferences drawn on data concerning 

the ‘domestic reuse of consumer packaging’ obtained by autoethnography, related literature 

review, interviews with users and a web survey. More specifically, it aims to provide initial findings 

related to the following elements of the phenomenon: physical and aesthetic demands of 

packaging for domestic reuse; most prevalent domestic contexts for reuse; consumer motivations 

to reuse some packaging in their homes. 

 

Methodology The research follows the explanatory sequential mixed methods approach, a design 

in which both quantitative and qualitative data are collected in different stages, so one database 

helps to explain the other in more detail (Creswell & Creswell, 2018).  

The findings described in this study were obtained in the initial stages of the investigation, which 

included the following four methods:  

1) autoethnography, developed to elucidate the researcher's personal experiences and 

assumptions that underlie the study effort (Jones et al., 2016);  
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2) review of the related literature, aiming to outline previous research findings and 

theoretical understandings about the issue (Leedy & Ormrod, 2016);  

3) opportunistic semi-structured interviews (Flick, 2014);  

4) web survey (Creswell & Creswell, 2018), designed to assess quantitative insights about the 

topic.  

After data collection and systematization, the database was analysed to identify patterns of 

information for interpretations, which will be briefly discussed in the following topic. It is 

important to stress that the inferences presented are not intended to be representative in 

demographic terms and, therefore, should be limited to the accessed population and material. 

 

Results and discussion Some groups of illustrations representing the main types and shapes of 

packaging available in the industry were shown to the survey respondents – a sample of 210 users, 

most women (80%), with college degrees (78%), with an average age of 40 and living in and near 

the city of São Paulo, Brazil –, who were asked to choose one option to characterize the packaging 

items that are frequently reused in their homes. As a result, the three most selected alternatives 

were ‘jars’ (37%), ‘containers’ (18%) and ‘bottles’ (16%), corresponding to the same packaging 

formats most recognized in reuse during both the autoethnography and the semi-structured 

interviews (Figure 1), the latter conducted with a married couple of a man and a woman, both 

with college degrees and aged 30-39 years, living in the city of São Paulo.  

 

 

Figure 1. Types and shapes of packaging items preferred for reuse in homes - São Paulo, Brazil  

Source: Authors (2018-2019) 

 

The study revealed that those reused packaging were typically acquired with ‘food and 

beverages’ – a category that concentrated 48% of the answers received –, followed by ‘personal 

care’ (14%) and ‘home care’ (13%), three segments of products that are consumed in large 

quantities and often replaced in the domestic environment. For this reason, consumer’s 

repertoire regarding practices of reuse may be mainly related to those categories of FMCG 
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packaging (Brandes et al., 2009; Fisher & Shipton, 2010; Haffmans et al., 2018), a ‘know-how’ that 

is influenced, according to the respondents, by examples recognized on the internet and in 

‘homes of family and friends’. 

Altogether, database analyses outline the following functions served by reuse: ‘food storage’ (36% 

of survey answers), ‘spaces organization’ (22%) and ‘protection of personal belongings from 

damage and/or dirt’ (13%). Such concerns are related to the most important factors for the 

packaging reuse decision, in participants’ view: ‘characteristics of the materials’ and ‘structural 

elements of the packaging’ – alternatives that sum 77% of the questionnaire responses. Likewise, 

the interviewees emphasized the importance of an apparent physical strength of packages for 

their reuse; according to Haffmans et. al. (2018), the durability of the packaging material is one of 

the primary aspects to consider when designing for reuse, because it must preserve, in repeated 

use cycles, both the protective value and ease of use of the container. 

In this regard, glass and plastic were specified as the most suitable materials for reuse, with a 

survey response frequency of 62% and 29%, respectively; they are considered adequate because 

they ‘preserve the content clean and/or fresh’ (28%), have ‘several possibilities for reuse’ (27%) and 

tend to be ‘safe for reuse’ (19%). Those packaging materials evolved alongside with ideas of 

hygiene and cleanliness, serving as evidence of product integrity, mostly because they are usually 

associated with food; furthermore, the history of frequent use of glass in closed-loop reuse has 

contributed to reinforce its characteristic sealed surfaces as evidence that the material is 

impermeable and suitable for cleaning. Plastic packaging, on the other hand, is considered 

ambiguous: although an implied sterility makes it attractive at the point of sale, the interviewees 

and the related literature outline that its porous surfaces often retain dirt stains and absorbs 

odors, characteristics that are considered sensorially unhygienic for reuse (Brandes et al., 2009; 

Fisher & Shipton, 2010). 

According to the participants, the three main aspects that increase the likelihood of reusing a 

packaging at home are ‘internal surfaces easy to clean’, ‘seals and labels easy to remove’ and 

‘shapes easy to store’. The interviewees commented that they choose to discard packaging items 

with small openings and graphic elements that are difficult to remove because both 

characteristics prevent proper cleaning after the consumption, leaving an aspect of dirty. 

Moreover, the removal of packaging labels and written instructions by the user is considered an 

important part of the reuse process because, in doing so, they can ‘eliminate’ the packaging 

commodity status, retrieving it from the collective world of consumption to truly possess it; such 

consideration suggests that the aesthetic qualities of a packaging designed for reuse must be 

somewhat ‘open’ to fit in various domestic systems  (Brandes et al., 2009; Fisher & Shipton, 2010). 

The third important aspect that may increase packaging reuse by the consumer, ‘shapes easy to 

store’, suggests a relationship between the phenomenon and the often limited spaces of home; 

according to Fisher and Shipton (2010), the more awkwardly shaped a packaging is, the more it 

is difficult to store for reuse. Similarly, the interviewees emphasized that most of the packaging 

they retain is not easily accommodated in the areas available for their storage, such as drawers 

and cupboards, which require a specific arrangement to be properly closed, in a process 

described as ‘a daily suffering’. 
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The questionnaire also revealed that the most prevalent domestic context in which packaging 

reuse occurs is the kitchen (80%), followed by the laundry (5%); correspondingly, the interviewees 

mentioned that their experience in relation to the practice is notably linked to the kitchen area, 

in comparison with instances of reuse in other rooms of their homes. Considering that the survey 

respondents indicated ‘living room’ (35%) and ‘bedroom’ (30%) as the two places with fewer 

situations of reuse, it can be assumed that both the kitchen and the laundry present higher 

associations with the phenomenon because they represent, in general, more operational areas of 

a house, in which the concepts of organization and rationalization are more evident, whereas 

bedroom and living room tend to be more private and/or social spaces, in which taste and self-

representation related to aesthetic and symbolic qualities of products are more relevant (Brandes 

et al., 2009; Fisher & Shipton, 2010). 

In terms of motivations for reuse, the majority of the survey respondents (27%) selected 

‘environmental concerns’ as the main reason for reusing packaging in their homes – 93% consider 

that the practice promotes sustainability –, alternative followed by ‘convenience’ (19%), 

‘economics’ (17%) and ‘habit’ (13%). It is important to note that the option ‘environmental concerns’ 

carries with it some level of social acceptance bias, which will be tested in further studies; thus, it 

can be assumed that, by and large, ‘convenience’ (concept possibly related to problem solving, 

thrifty and cultural knowledge) is probably the primary motivation, among the participants, for 

their domestic reuse of packaging. 

Finally, the interviewees commented the importance to equip users with multiple alternatives to 

deal with the packaging items they consume, considering that, even when reusing some for their 

domestic needs, what they call "excess" will always remain. In reaction, they suggest that 

manufactures interested in promoting reusable packaging models should combine both the 

industrial and the domestic approaches, in a system in which they would still be able to retain 

some containers for their personal reuse, while having a proper destination for the ones they do 

not want or need to keep.  

In summary, the initial findings show that when designing for domestic reuse it is important to 

take advantage of both aesthetic and physical characteristics of the packaging materials, 

considering that the practice seems to be closely related to the operational and utilitarian 

character of the packaging items in properly preserving and protecting the content during 

(re)use. 

Simply put, three main concepts emerge as fundamental from the data analyses: (1) modularity, 

(2) durability and (3) hygiene and cleanliness. To contribute to a practical understanding of these 

concepts, and the topics from which they derived, Table 1 provides a list of some design 

guidelines, previously identified in the related literature review, potentially useful for reusable 

packaging design. The list is not intended to be exhaustive, but to provide primary parameters 

related to the subject to be further explored. 
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Table 1: Perceived connections between the literature on guidelines  

for packaging design and the study findings  

Concept Design guidelines Study findings 

Modularity • Design interchangeable and reconfigurable parts and 

components (dimensions, uses and aesthetics), offering 

more opportunities for the consumer to arrange it 

(Kazazian, 2005; Manzini & Vezzoli, 2002; Shedroff, 2009); 

• Minimize the number and type of joining elements, 

restricting it to the structural requirements of the product 

and the interest in the component (Manzini & Vezzoli, 

2002). 

• Packaging structural 

elements; 

• Several possibilities for 

reuse; 

• Shapes easy to store; 

• Ease of use; 

• Convenience. 

Durability • Promote physical coherence (enough strength and 

structure) by increasing the resistance of external finishes 

and parts more prone to breakdowns and breakages 

(Haffmans et al., 2018; Jedlička 2009; Manzini & Vezzoli, 

2002); 

• Take advantage of the functional capabilities and 

persistence properties of materials to create long-term 

secondary uses (Boylston, 2009); 

• Provide aesthetical durability by applying materials that 

age beautifully and designing appearances less subject to 

fashion (Kazazian, 2005). 

• Protection of personal 

belongings from damage 

and/or dirt; 

• Characteristics of the 

materials; 

• Physical strength. 

Hygiene and 

cleanliness 

• Avoid parts and components that are difficult to move 

(Manzini & Vezzoli, 2002; Shedroff, 2009); 

• Minimize and rethink the types of adhesives based on the 

removal by the user (Manzini & Vezzoli, 2002); 

• Avoid uneven surfaces and unnecessary asymmetric parts 

(Manzini & Vezzoli, 2002; Shedroff, 2009). 

• Preserve the content 

clean and/or fresh; 

• Safe for reuse; 

• Internal parts easy to 

clean; 

• Seals and labels easy to 

remove. 

Source: Authors 

 

Final considerations This research provided a preliminary framework to understand the ways in 

which consumers reuse packaging items in their homes, relying on data and information 

obtained by autoethnography, related literature review, interviews with users and a web survey. 

It is concluded that the reuse by the consumer is a relevant approach to be more explored in a 

circular strategies system for packaging, especially in a hybrid business model that promotes a 

combination of long-lasting reusable containers with consumables supplied in a compact format 

(refills in concentrates, tablets, etc.) (Bakker et al., 2014). Such model can help deliver functionally 

and aesthetically improved packaging adapted to individuals’ needs, allowing consumers to 

choose and mix flavors, fragrances and desired quantities of products, in a system that can 

conveniently improve brand loyalty through subscriptions and reward schemes (Lendal & 

Wingstrand, 2019). 
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To complete and deepen those initial inferences, some of the online survey respondents will be 

purposefully selected – focusing different profile characteristics (such as age and profession), and 

also contradictory, or unusual survey responses – for the subsequent research approaches, based 

on methods such as cultural probes (Boeijen et al., 2014) and in-depth semi-structured interviews. 

The final discussion combining quantitative and qualitative databases analyses will provide a 

more complete understanding of the issue.  
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Abstract In this age of crisis and uncertainty, the design field has to propose, in the present and future,  

a reflection thinking in the perspectives of science, technology, economy, production, and ecology. 

In the new global growth scenarios, the frame of cultural structure poses a transformation in the 

design process by associating object-user-nature in projects for the real world. These scenarios plan 

society wellness under the statement of Brundtland Commission (1987). The satisfaction of 

necessities is argued in the economic speeches from two approaches: development and 

sustainability. The argumentation of the latter has two reasonable doubts: an antieconomic growth 

due to an infinite growth in a finite system, and on the other hand, the social inequality in wealth 

distribution. This paper proposes the Design Islands model to break routines towards more collective 

ways, from social innovation syncing individual, social, and environmental interests in 3Re: Re-

discover, Re-organize, and Re-engineer. The Design Islands establishes certainty via a sustainable 

design model to improve the quality of life from managing social innovation in production systems, 

solving problems and creating meaning towards an ecology of relationships between people and 

their environment. From this context, we propose the 3Re as an approach for small and medium 

footwear manufacture companies in Tungurahua province in which 70% of Ecuadorian footwear is 

manufactured, with a production of around 19 million pairs of shoes in 2016. 

 

Keywords Sustainable design, Sustainable development, Sustainability, Circular economy, Creative 

economy. 

 
Introduction In a socioeconomical context, globalization has been overcoming turbulent periods 

full of doubts and uncertainty as a result of the constant technological change. In this wide and 

diverse contemporary horizon, it is structured a real and virtual mapping, full of data from several 

fields in which the design represents a conjunctural discipline in production processes. 
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In this era, the development paradigm has been based on the productive growth, 

industrialization, and improvement of life quality through the democratization of consumption 

(Bonsiepe, 1999). 

The design field acquires an essential function in times of crisis, as it integrates science and 

technology in the elaboration of daily life objects considering the association object-user. With 

this perspective, the development model plans the wellness of the society. Statements of it are 

mainly about sustainable development originated in the Brundtland Commission: “(…) one that 

satisfies the necessities of the present generation without compromising the capacity of the 

future generations to satisfy their own” (Brundtland, 1987, p.59). 

The satisfaction of generation’s necessities transformed in consumers is argued in the 

economical speeches from two approaches: from one side the development and, to complement, 

the sustainability. These two definitions are difficult to reconcile because of their ambivalence 

and complementarity. By sustainability we understand that the utility has to be sustained over 

time and that it must not decline for future generations. The development is understood as 

growth of the society taking into account the economic integration in the globalization process 

through the free market and capital mobility. On the other hand, Canale, (2009) argues that the 

possibility of sustainability is indefensible because it cannot be sustained from the economical 

side. 

The argumentation of sustainability in global growth according to Herman Daly, has two 

reasonable doubts. The first, ecological limits transform the economic growth in anti-economic 

growth because macroeconomy has to consider a finite ecosystem. Secondly, the existence of 

social inequality in wealth distribution, that is to say, that growth does not have to be measured 

only with GDP value (Daly, 2008). Additionally, the social context from macroeconomy has several 

considerations:  

1) the only option to improve the quality of life is to export to rich countries in better 

conditions;  

2) the excessive growth generates the increase of gaps in wealth thresholds between 

countries/people/societies;  

3) higher wealth implies more pollution in the outputs and less natural resources in the 

inputs of productive processes;  

4) the costs to consider in this economic theory are related to natural resources and 

contamination. 

In a globalized and economically integrated world, with free trade and capital mobility, the 

rentability is transformed in the principal indicator for exports. The utility, product of the 

manufacture processes of exported and used in internal trade goods and services, cover social 

necessities and must be analyzed through filters of economy, production, and society according 

to Figure 1. 
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Figure 1.  Identification of necessities cycle 

 

The personal or collective need identified in the consumption comes from the vision of cultural 

need in the appropriation of objects forced to an identity in doubt (Papanek, 2014). The man, from 

the beginning of its existence has tried to change its environment with devices that end up being 

an extension of the human body. 

In this sense, the initial investigation question would be: “Are the necessities being objectively 

transformed in products or services?” And if they are, a second question has to be: “Which is the 

development approach with which the manufacture and industrialization of the product is 

addressed?” In an unsteady system of supply and demand due to the quick innovation as a 

product of technology, there is a prevalence of market conditions related to segmentations that, 

in general, have a lack of structure from the investigation with unclear objectives and poor 

methodology. In the case of design, it is more a product of the beliefs of the designer than a real 

disciplinary methodology. 

Two economic approaches are presented: on one side, from the lineal economy an ideal of using-

throwing that considers in the past, present, and future an unbalanced development and 

disorganized growth thinking in an ecosystem that was considered as infinite (Figure 2). 

 

  

Figure 2. Lineal economy 
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Supplementary, the proposal of circular economy has the aim of producing (social respect) and 

recycling (respect to nature), taking into consideration the necessities of the future generations. 

In this context, the object for analysis is the footwear designed in Tungurahua province in CALTU. 

This investigation work estimates the contribution of sustainable design in Tungurahua’s 

economy, in which this last will play an important role as one of the development factors along 

with technology as allies in the creation of policies that promote the creation of wealth and 

employment, originating individual and group competitions. 

 

Analysis of footwear sector in Tungurahua province from 3Re vision The analyzed approaches, 

in the first place, address the footwear sector as a symbol of fashion industrialization in the 

globalization–consumption process and how the Small and Medium Enterprises (SME) 

manufacturing footwear in Tungurahua province face the context. The second approach comes 

from the analysis of sustainable development in the model of Design Islands as a version of the 

3Res of sustainability as described by Manzini (2015). 

We propose Design Islands as a change in the perception of the new societies from an ecology 

of relationships between people and people with their environment. We considered the term 

islands, because those changes emerge as new ideas, new points of view of the design based on 

the proposal of sustainable and durable development.  

The proposed ecosystem has to tune in productive systems based on a social economy, through 

the methodological application of the 3Re: 

• Re-discover - define the necessity of collaborative work for the creation of values, 

attributes, and production or services systems to solve problems and create models to 

live better. 

• Re-organize - collaborative organization producer/user, creating solutions by generating 

ecosystems that relate citizen-state-company-university.  

• Re-engineer - comprehensive solutions with fabrication and economy distributed in 

interconnected processes of social innovation. 

In this context, we define the designer as an expert agent in the transformation from linearity to 

the circular, creating new ways of work that leads to the productive activity. From local to global 

dimension, in the routine of a connected world. These new ways of life complement the 

individual, social, and environmental interests towards sustainability. The design as a general 

human capacity incorporated in the solution of problems is, also, the transition to a structure of 

new limits of the planet, communication forms, reduction of gaps, and improvement of the uses 

of connectivity (Manzini, 2015a). 

In the 2011 Social Forum in Porto Alegre, it was proclaimed that “Another world is possible.” The 

declaration of the Indian writer Ahrundhari Roy in the same forum is the nucleus of this 

investigation when it affirms “Another world is not only possible, but it is on its way…, if I pay 

attention, I can hear how it breaths” (Manzini, 2015, p 35 ). The idea of a new world (Design Islands) 
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will be the motor of transformation, as long as it works as a fight for a sustainable world, through 

a reflexive design and a design culture that adapts to technological and social innovation. 

The Ecuadorian economy has been historically characterized by producing and commercializing 

primary goods as a strategy of social-economical-industrial development. This model has 

demonstrated to be non-sustainable in medium and long run, as it does not respond effectively 

in the global context. The presence of a system that is competitive, strong, and unequal from 

north-south hegemony in the international markets, favors a new model based in the 

development of scientific-technologic endogenous capacities, that revitalize innovation and 

entrepreneurship as a tactical objective to strengthen the productive sector.   

The worldwide development built from a colonialist perspective has led to a global crisis which 

demonstrates the impossibility of supporting extraction. Such development formulates 

relationships of power and unequal commerce. In this referential framework of dominant ideas, 

the progress and development make invisible the historical experience of the towns which are 

the fundamental essence of society (SENPLADES, 2009). 

The administrative and demographic pattern in Ecuador determines that about 90% of the 

companies are located in the urban sector of the capitals of the provinces. Also, the poor 

diversification and the historical government protectionism are established as a business 

characteristic, which makes industrial sectors uncompetitive (Cebrián, 1993). 

The economic scenario of the industrial sector of footwear according to the worldwide 

organization World Footwear (APICCAPS Footwear Technology Centre, 2016), on its 2016 

yearbook, determines that the average of utilization per person is about three pairs of shoes per 

year. The global production is 23 trillion of pairs per year from which 57% are produced in China, 

making it the country with higher manufacture (Ramrattan et al., 2018).  

About Ecuador, World Footwear’s 2016 yearbook locates the country in the 28th place in 

production, with 40 million pairs of shoes per year. In the ranking of consumption, it is in 61st 

place with 43 million pairs per year. In the case of exportation, we are in 50th place with 6 million 

pairs (US$ 21 million) sent to Colombia (63%) and Peru (33%). The imports locate us in 102nd place 

with 9 million pairs of shoes (US$ 63 million). The principal countries from which Ecuador import 

are China and Vietnam. 

According to Camara Nacional de Calzado de Ecuador (CALTU), in the province of Tungurahua 

70% of the national total is produced, with 18.6 million pairs of shoes. It can be evidenced, 

according to a report, that there is easy access to high-quality raw material with an acceptance 

of 74%, and qualified machinery with 71.5%. Between years 2016 and 2017, footwear imports 

increased to 3 million pairs, which represents a 35% increase. The main social consequence of this 

report lies in the decrease of direct workforce that represents a real problem of economic and 

social equity, defined in a decrease of 400 jobs in the period from 2017 to 2018. 

However, despite the statistical data that reflect a scenario with indicators in market and  

relatively competitive raw material and technology, there is disagreement in the industrial sector 

with the productivity, reflected in its limited levels of production and export of product, 
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transforming it in a sector that depends on protective measures from the Ecuadorian state to 

survive in the national market and hardly exist in the global market. 

 

Proposal: a sustainable vision 3Re, the Center of Technological Innovation Applied to Footwear 

– CITCA The model presented in this paper is part of the investigation being developed in the 

doctoral thesis for the graduate program in design of Palermo University, Argentina. In the 

described scenario, we will apply the vision of sustainability from the 3Re of the Design Islands 

as steps based on the approach of circular economy showed in Figure 3.  

In the scope of our research, Design Islands builds on sustainable design strategies aiming at 

offering an alternative for industrial context improvement. In this sense, CITCA is the initiative 

proposed by academia to jointly solve problems in the industrial sector. In the following 

paragraphs, we will describe each step. 

 

 
Figure 3. Circular economy 

 

1. Re-discover Referring to the statistical data, the following question might be proposed: “Is it 

possible to improve the productive efficiency of the footwear sector in Tungurahua province?” 

With the information collected and the conceptual structure we define the necessity of 

optimizing the productivity of the footwear sector of Tungurahua province according to Figure 

4. 
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Figure 4. Identification of necessities CITCA 

 

The collaborative work has to be proposed from several perspectives, in this case, the actors to 

optimize the productive system of footwear are aligned around the local stakeholders, i.e., 

Municipality of Ambato, Tungurahua Footwear Chamber (CALTU), and Technical University of 

Ambato (UTA). 

The Technical University of Ambato is an institution of higher education with 51 years of existence. 

It offers 33 undergraduate programs including textile and clothing design and 26 graduate 

programs including the master's degree in Footwear Design approved in 2020. Among its 

mechanisms to meet the needs of society, there are four domains. In this case we will use the 

second domain in accordance with the directions of national development and the adaptation 

of the circular economy, which are described on the Strategic Plan 2015-2019 (UTA, 2015) as:  

Optimization of productive systems, design, and urbanistic development; contributes to the 

technological progress of the industry in productive and strategic sectors of the region such as leather 

and shoes, textiles and clothing, construction and metalworking, thus contributing to the improvement 

of living conditions, transportation and basic services. (p.37) 

 

2. Re-organize The CITCA project was born from the strengthening of research in design, 

materials and production in order to strengthen small and medium-sized companies of the 

sector. The objectives are to find solutions to problems in the company's environment in 

management models, production processes and incorporation of design in value chains. Under 

the UTA - CALTU agreement, two versions of the degree in Footwear Technologies and 

Manufacturing have been established. 
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Due to the lack of development and consumption of footwear design, CITCA appears as a 

necessity from the proposal of the cycle of identification of needs, to benefit small and medium 

companies associated to CALTU, focused in 4 areas: 

1. Design for the creativity and development of the Observatory of Trends in footwear. 

2. Modeling to look for comfort and quality of shoes. 

3. Efficient and optimized production, towards a sustainable consumption. 

4. Quality from a global vision of value chains. 

The objective of CITCA is to establish itself as a support center for the footwear sector, to propose 

models and tools for the assessment and validation of productive and creative processes, 

guaranteeing the quality of derived products. A Re-discover and Re-organize methodology is 

proposed focused on the search for information about the footwear sector environment to have 

a perception of its needs and problems. In the research, qualitative and quantitative methods 

and techniques will be applied as well as case studies and the Delphi method, to establish 

guidelines and validity of an intervention model to support footwear and its application 

methodology. 

The center will provide specialized services related to design, modeling, quality and production 

processes, through the implementation of cutting-edge technological workshops to offer quality 

products and services. Complementary, the creation of an intervention model to support Micro, 

Small, and Medium Enterprises (MSMEs) is essential, with a specialized focus on the footwear 

sector from engineering, design and economics. The most important is the strengthening of 

product quality and the opening of markets through the intervention of CITCA. 

It will benefit 75 companies associated in CALTU, 40 that belong to Tungurahua province, 

including the tanner’s association as part of the value chain. An important group of support are 

the approximately 300 students per academic cycle of the Textile and Fashion design career, 

Facultad de Diseño y Arquitectura (College of Design and Architecture) – FDA - UTA. Also, the 

initiative is an opportunity for 23 FDA - UTA research professors, as well as researchers from other 

careers of UTA, universities and institutions from zone 3—which comprises Cotopaxi, Chimborazo, 

Pastaza and Tungurahua provinces (Secretaría Técnica Planifica Ecuador, n.d.)—interested in the 

generation of local and regional projects . 

The CITCA project will transfer results through scientific publications, technical publications, 

development of Design Congresses (IV Congress of Design Research and II Congress of Shoe 

Design 2020), as well as intervention models applied to companies in the leather and footwear 

sector. 

Regarding bioethical aspects that directly affect the ecosystem, especially the human being 

through the contamination of its water resources, alternatives of processes and friendly materials 

that provide an awareness of consumption and production will be proposed. In the same vein, 

research in the product life cycle and transfer of knowledge and technology in an eco-sustainable 

market. 
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3. Re-engineer The solutions developed by CITCA, must be monitored and evaluated, connecting 

indicators in a design culture with social innovation, and demonstrate if in the future it will be 

possible to introduce discontinuities in the social-technical context in the footwear companies. 

As the CITCA project is on-going, it lacks consolidated results for the development of Re-engineer 

step. However, soon its impact will be evaluated, aiming to define processes for new applications. 
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Data experience

This chapter aims at presenting research on experiences supported by digital technologies and 

intelligent systems. The papers cover different approaches to data-driven design and explore means 

to help individuals experience digital products and services.  

• In the paper, HUMAN FACTORS AND ERGONOMICS RESEARCH IN ARTIFICIAL INTELLIGENCE, 

Cid Boechat, Cinthia Ruiz, Larissa Marques, and research professors Claudia Mont’Alvão, and 

Manuela Quaresma discuss relevant aspects of human communication and experience with 

intelligent systems. Three on-going research projects of the Laboratory of Ergodesign and 

Usability of Interfaces (LEUI) at PUC-Rio – Pontifícia Universidade Católica do Rio de Janeiro 

explore issues relating to Human Factors/Ergonomics (HF/    E) with Artificial Intelligence (AI). 

They target the way humans interact with intelligent technologies in the context of education, 

entertainment, and gender equity. By resorting to a human-centered design perspective, 

authors investigate the impact of intelligent learning tools in the educational environment. Also, 

they focus on the role of machine learning features of video-on-demand platforms and how it 

affects users' experience. The third research delves into communication data and deep learning, 

aiming to develop guidelines for digital platforms that lead to inclusive behavior.

• Thais Scaglione, Valkiria Pedri Fialkowski, and professor Aguinaldo dos Santos from UFPR – 

Universidade Federal do Paraná describe in the paper DATA-DRIVEN DESIGN FOR SUSTAINABLE 

BEHAVIOUR a comprehensive on-going research on a critical topic of current design practices. 

Through several research design approaches, the authors aim to support designers to achieve 

sustainable behavior by adopting Big Data in the development of Sustainable Product + Service 

Systems (SPSS). The paper presents the initial findings related to Big Data's impact on the 

designer's decision-making process, and the competencies design practitioners need to acquire 

to work with digital data.

• In the paper DATA PLEASING TO LOOK AT, Jay Hong from Kookmin University touches upon several 

aspects of data visualization by describing and classifying its steps and process. In the so-called age 

of data, visualizing data is a crucial concern. Data visualization aims to analyze and categorize raw data 

and,   trends, the author clarifies the relationship between data visualizing and information visualizing. 

Based on informativeness and effectiveness, the ultimate purpose of visualization is the delivery of 

information. In this sense, visualization is described as grammar that helps data to become information 

and allows different audiences to interact with data. 

• In the paper A PROTOCOL TO ASSESS TRANSPARENCY TOWARDS SUSTAINABILITY ON DIGITAL 

SERVICES, Marcella Lomba and professor Aguinaldo dos Santos from UFPR – Universidade Federal 

do Paraná focus on the food sector. By resorting to a mixed-method approach and assuming 

transparency is a crucial principle to enable sustainable consumption, the authors propose a 
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protocol encompassing three dimensions: normative, formative, and participative transparency. 

Transparency is a fundamental competence and ability in consumption systems, especially in 

the case of digital services. The proposed heuristics can help designers deliver better service 

experiences and help companies in several industries foster consumer engagement.

• Jonathan Mesquita Rodrigues, Félix Vieira Varejão Neto, and professor Aguinaldo dos Santos from 

UFPR – Universidade Federal do Paraná, in the paper IOT AS A TOUCHPOINT ON SUSTAINABILITY 

ORIENTED SERVICE DESIGN. Situated in the context of design for sustainable behavior, the 

authors investigate the role of IoT in influencing user behavior as well as a touchpoint within 

services. They elaborate on several service strategies (subtle information, list of options, 

sustainable feedback, incentives/penalties, active steering, performance targeting, and clever 

service) aiming to promote sustainable behaviors while interacting with IoT systems. The research 

also provides examples of design different service experience levels and different interaction 

contexts with IoT devices.
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Abstract This abstract gives an overview of the research on Human Factors/Ergonomics (HF/E) filed in 

PUC-Rio that focuses on Artificial Intelligence (AI). Among other relevant investigations in the 

Laboratory of Ergodesign and Usability of Interfaces (LEUI), AI is one of the most challenging. 

Considering the world's changes, the need for a better understanding of this technology and its 

development, HF/E plays a fundamental role in understanding and developing procedures, guidelines, 

and design approaches. In this paper, after a brief state-of-art, are presented ongoing researches 

considering Education, VoD platforms application, as well as AI can be understood as a tool for gender 

equity. Some thoughts are presented to wrap-up the text, highlighting the challenges for the HF/E 

area. 

 

Keywords Human factors/ergonomics, Human-Computer Interaction (HCI), User Experience (UX), 

Human-centered-AI, Human-Centered Design (HCD) 

 
Human Factors and Ergonomics (HF/E) research at PUC-Rio The research line Ergonomics and 

Usability and Human-Computer Interaction is part of the Graduate Program in Design at PUC-

Rio. HF/E, usability, and HCI as research focus apply to learn methods and techniques and 

emphasize human communication with systems. It all begins from task analysis during the user's 

interaction with products, digital information or not, built environment, and transport systems. 

Research considers users' characteristics as individuals, cultural and instructional diversity, 

differences, and special needs as elderly and children. 

As objectives, this research line proposes: a) a definition of HF/E and investigation area; b) discuss 

the relationship between HF/E and design methodology, pointing out the need of an 

ergodesigner from early stages of each project; c) present and discuss HF/E and design 

methodologies and its applications in distinct interfaces; d) provide methods, techniques, and 
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criteria allowing designers to identify and diagnose HF/E aspects and e) present and discuss 

international standards and guidelines related to Ergodesign topics. In this context, social, 

cultural, and diversity aspects of users are considered. To discuss these topics, the research line is 

split into five areas of Ergonomics and Usability: 1) of Products; 2) of Informational Systems; 3) of 

HCI; 4) in Built Environment; and 5) in Transport Systems (More information available on 

www.leui.dad.puc-rio.br) 

 

Artificial Intelligence and HF/E Artificial intelligence has been studied in the HF/E field for a long 

time. In 1951 Fitts said that humans and machines excel in different areas and tasks and subtasks 

must be allocated to the one with the best ability to execute them. Here, the human-machine 

relation was set.  

Another aspect of HF/E was understanding the conception of technologic systems in terms of 

behavioral science, as proposed by Ruehl (1977), when he defended a structured work to a socio-

technological design and indicates that an essential information about the men (human)-

machine-system must consider the attendant's demands: acceptance of information, decision 

making, and action of the performance. In 80s the discussion proposed by Ott Jr (1985), Fotta 

(1986), Kincaid (1986), among others, developed the Ruehl idea, focusing on how AI, embedded 

training, and computer-based authoring of technical information could be developed, applied 

and researched in the 1990s. These authors considered AI as a tool for training in complex systems, 

as combat training. 

More recently, in HF/E and HCI fields, researchers have been discussing how AI, specifically 

machine learning (ML), has been developed for more technological than human issues. In this 

sense, the disregard of the characteristics of those who will use technology and, especially, ethical 

issues are the target of many articles, such as the famous case of Microsoft's AI chatbot (Hunt, 

2016) and the case presented in Science journal on racial bias in the decision-making process in 

the U.S. health care (Obermeyer et al., 2019).  

In this context, many initiatives of various entities have already emerged to create human-

centered intelligent systems, such as OECD principles on AI (OECD, 2019). Most of these 

documents establish a series of principles and guidelines that must be met so that systems based 

on AI respect human rights and democratic values.  

However, much research still needs to be done on human interaction's specificities with 

intelligent systems, considering interface design and user experience (UX), such as issues related 

to education, entertainment, gender equity, briefly presented below, among others. This paper 

will present three distinct ongoing researches that concern Artificial Intelligence and fit the 

Ergonomics and Human-Computer Interaction area. 

 

Artificial Intelligence and Education: Do intelligent systems think about people? Researchers 

and corporations are studying, developing, and even releasing "intelligent" systems that allow 

cognitive data measurement and recording, predicting future learning performances, 
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autonomous correction of exercises, and generation of examples without human participation, 

among other functions (Vicari, 2018). 

When approaching this scenario from the Human-Centered Design (HCD) perspective, this 

research, so far, entitled “Do intelligent learning and assessment processes think about people? 

A HCD approach to EdTech” seeks to discuss the positive and negative effects on students, 

teachers, and other stakeholders affected by these tools. Measuring, analyzing, and recording 

students' cognitive performance and emotional behavior would enable personalized and up-to-

date learning, tailored to students' potential and intelligence. AI assistants would also be able to 

give teachers more time to prepare their classes. What could be the side effects in this scenario? 

Could continuous ultra-customization diminish an individual's adaptability and resilience? Could 

it lead to a culture of exacerbated individualism? Which pedagogical structures and options 

should follow and guide these processes? Who would be the real assistants: the teachers or the 

systems? 

In order to demonstrate how Design, through its participatory and human-centered principles, 

could contribute to the interdisciplinary development of technological learning and assessment, 

this research plans to interview EdTech professionals that work with "intelligent" systems to 

gather information about the methodologies and practices adopted by these institutions. After 

that, we plan to conduct field research in a teaching institution that uses these new technologies 

and methodologies daily, to assess, in practice, the use of Design for the identification and 

analysis of people's desires, needs, experiences, and problems in these environments, as a way to 

identify, alert and prevent possible or potential risks for the human beings involved. Also, to reflect 

on the role and contribution of Design in the interdisciplinary discussions about these systems 

and tools. 

Buchanan (2015) argues that Design is a humanistic approach, whose projects must prioritize 

people directly and indirectly involved and affected. This research seeks to address the 

importance of subjective and contextual issues inherent to the human beings around these 

intelligent autonomous systems. Technology has been moving faster than legislation and our 

ability to assess long-term changes in people. However, Design researchers, planning beyond 

interactions, and interfaces can help seek the best experience for everyone involved in this new 

technological education.  

 

User experience with Artificial Intelligence: Machine Learning on VoD platforms Nowadays, 

amidst the large volume of content available for people consumption, a wide variety of data has 

been stored by companies to analyze and generate knowledge that can be used in favor of the 

companies' businesses. Sotiropoulos et al. (2017) argue that data in the 21st century is like oil in 

the 18th century, as data drives the digital economy with new opportunities. With technological 

advances, several digital products appear to make use of the storage and processing of large 

volumes of data at high speed, such as those based on ML. 

ML knowledge is already present in many of the innovative interfaces we interact with, such as 

Video on Demand (VoD) platforms. ML algorithms can make suggestions or predictions for a 
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specific situation, which allows a personalized experience for each user. Therefore, it changes the 

way we interact and how we develop systems. In the past, we used to plan the best information 

architecture to help users make their choices amid the volume of content, taking into account 

their mental model, now we have ML algorithms filtering the content and selecting the most 

suitable for each profile, according to machine standards. 

We hypothesize that ML interfaces developments focus on what technology can deliver and not 

on people's needs, which compromises the user experience. So, the lists of AI principles seek to 

protect humans with ethical issues but do not address many user experiences issues. As a 

consequence of the focus on technology capability, UX Designer is often not involved in the 

requirements stages of projects, and they face challenges because they need to gain experience 

with how AI works and depend more on the knowledge of scientists and data technicians to make 

the best decisions. Besides, some UX methods and techniques need to be adapted for ML 

projects. 

Norman and Verganti (2014) agreed with the importance of human-centered design for 

incremental innovation and its weakness in radical innovation, motivated by technological 

evolution. AI's evolution is still very much driven by technology, so a human-centered approach 

can be employed to improve the users' experience with AI-based digital systems. 

Some researchers address UX problems related to interaction with AI-based systems. Van 

Bodegraven (2017) concludes that the current design principles are insufficient for automation 

because they disregard the principles of transparency, control, loops, and privacy, reinforcing that 

UX design is essential to offer the user an unprecedented and predictive experience with 

technology. He believes that an experienced bubble is formed in which the user is caught in a 

cycle of interaction with the content, and it violates the concept of free will. 

Our research proposes a reflection on the impacts on the users' experience, with the insertion of 

ML algorithms in digital interfaces. To this end, we seek to understand the current scenario of 

VoD platforms with ML mechanisms incorporated concerning the users' experience. We want to 

understand what aspects of the AI principles relate to the UX and how they are met — also, 

mapping the UX methods and techniques best suited to the new design needs and challenges 

for the designers involved. The expected result for this research is the understanding of how the 

role of UX Designer can collaborate with ML projects. 

 

Artificial Intelligence and Gender Equity In society, it is possible to note cultural and behavioral 

trends surrounding the disparate realities of professional opportunities when it comes to gender. 

According to the Education at Glance report (OECD, 2019), looking broadly at professional 

training, women have 34% more chances of getting a degree than men. When it comes to the job 

market, the report indicates an employability rate for 89% men as opposed to 82% for women. 

Even with advances in academic education, women occupy an average of 36.67 in leadership 

positions. This effect, which marks the shrinkage of female occupation throughout professional 

development, is called the "Scissors effect" (Moss-Racusin et al. 2012) or Vertical Gender 
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Segregation, which mainly refers to the comparison between the specific occupation of positions 

between genders (Charles and Grusky, 2004). 

Thinking about how to support the development of inclusive professional environments, some 

initiatives for tools were created. They rely on the use of algorithms trained with ML. With the 

evolution and increase of computational processing capacity, the ML method starts to rely on 

neural networks with many layers, leading to the conception of Deep Learning (DL) (Russel et al., 

1995). This author points out that in DL applications, the information is captured for processing 

and subjected to linear or nonlinear functions by several layers until the appropriate output is 

reached. This type of algorithm has more targeted capabilities due to its internal complexity that 

adjusts to more specific situations such as Natural Language Processing (NPL), the computer 

ability to analyze, understand, and generate human language, including speaking. 

According to Aranha (2007), the NLP systems form formal methods that analyze texts to create 

sentences and/or classifications that match the original context, facilitating data structuring. One 

of the biggest challenges in the NLP application is the semantic contextualization that has several 

dimensions according to the object language, so extensive work is developed based on the 

Portuguese language. 

Observing the expansion of processing capacity and Automatic Content Analysis networks 

modeling, we direct these technologies' power to the professional environments where digital 

platforms that connect employees are used. This field of study aimed at thinking about the 

problems that come from this digital communication from the usability and interface design 

point of view.  

It is possible to adapt the non-inclusive language classification study within organizations by 

analyzing content created in the communication between employees in project management 

platforms, such as Slack, Trello, and Jira. Therefore, the research's focus will be the adequacy of 

visual feedback to educationally indicate behavior corrections. 

The metrics generated from user communication data analysis will derive from a base that 

provides the classification of inclusive behaviors. These parameters will guide the creation of 

guidelines and best practices for digital platforms used by companies seeking inclusiveness.  

The suggestion to replace terms outside the Diversity and Inclusion Policy (D&I) may favor the 

search for more equity in professional environments, raising awareness about non-inclusive 

behaviors. Visual feedback can be used to point out sexist practices in an impersonal manner. 

Therefore, there is the intention to develop an information design repertoire - through interfaces, 

communication, and visual feedback - with data trained with NLP suitable for the Portuguese 

language. This repertoire may favor the reduction of vertical gender segregation. 

 

Some final thoughts The topics presented here give a broad spectrum on how important is to 

designers, with HF/E acknowledgment, to focus on humans, users, consumers, aligned with the 

HCD approach. In the 80s the focus was training, once Artificial Intelligence was being used in 

complex systems, now this technology is being used in daily products and services.  
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AI is changing the world and humans are facing an increasing number of interactions with 

intelligent technologies. The central question for HF/E investigators must be if humans are 

prepared for these systems, in which way it will reflect human behavior, or if new patterns and 

values will be created to engage humans, aiming not only well-being, comfort, safety, low 

cognitive workload but also diversity, equity, identity, inclusion. These are the challenges for HF/E 

researchers around the world. Research must be a step ahead, investigating and giving solutions 

before the problems reach a point of no return. 
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Abstract Information and Communication Technologies have brought many changes in our society, 

particularly and in how people communicate, study, work, buy and use products and services. It also 

has led to an exponential growth in the amount of digital data (Big Data) and the volume of online 

data traffic. Big Data has enabled a new way of understanding people's behaviour, opening new 

avenues for the development of more effective sustainable solutions. However, observation of current 

practice shows that Big Data has largely been used to stimulate the increase in consumption levels, 

with little regard to its implications on the planet. Paradoxically, the literature points to an incipient 

use of Big Data in the field of Design for Sustainability. In this context, this paper presents preliminary 

results of ongoing research involving an MSc dissertation and a Ph.D. thesis, in the emerging theme 

of Data-Driven Design for Sustainability. The overall aim of the research is to contribute to achieviving 

sustainable behaviours through the use of Big Data when designing Sustainable Product+Service 

Systems. The research focuses on the Fuzzy Front End of the Product Development Process, 

proposing a briefing model to guide the Design of meta-concepts. The research strategy includes an 

exploratory phase via a case study followed by Action Design Research. The paper presents some of 

the initial findings of the study, including the impact of Big Data on the designer's decision-making 

process and the competencies required for designers to operate with Big Data. 

 

Keywords Big data, Data science, Sustainable Product+Service System, Briefing, Fuzzy Front End, 

Design for Sustainable Behaviour 

 
1. Introduction The advent of the Fourth Industrial Revolution, described by Li & Si (2017) as the 

revolution that mixes the real world with the virtual world, has provided several advances in 

Information and Communication Technologies (ICTs). These advances have enabled the 

development of new business models as well as new production and consumption patterns. Big 
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Data is at the same time a result and driver of this revolution, where digital data grows 

exponentially, with sources of data ranging from social media, e-commerce, mobile devices, IoT 

devices among others. 

Data Science provides the principles, methods, and tools that enable us to extract knowledge 

from Big Data. It is capable of providing valuable insights into the design process, including a 

detailed characterization of consumer behaviour patterns (Prior, 2010; Provost & Fawcett, 2016; 

Davidowitz, 2018). Hence, Big Data is instrumental to enable higher performance and accuracy in 

the decision-making process (Montecchi & Becattini, 2020), lowering the cost and lead-time of 

the design process when compared to conventional qualitative approaches, such as traditional 

ethnography and focus groups. 

Although there is a growing use of Big Data analysis by Design practitioners, particularly those 

employing their expertise in Digital Marketing. The analytical input of tools such as Data Mining, 

Business Analytics (BA), and Business Intelligence (BI) are invariably being employed to stimulate 

consumption growth. Paradoxically, the same capability offers a great potential to provide a more 

effective decision-making process for those designers working towards Sustainability. 

The situation exacerbates the impact of the high level of consumerism on modern societies, with 

environmental impacts that are widely beyond the resilience of our planet. The prevailing 

consumption and production models are responsible for high greenhouse gas (GHG) emissions, 

which cause global warming, climate change, and the spread of zoonotic diseases, like Covid-19 

(PNUMA, 2020). On a path to sustainable development, it is necessary to comply with the 

seventeen Sustainable Development Goals (SDGs), developing and implementing policies, 

programs, and projects that foster new arrangements of society to create different ways of 

communication, education, production, and consumption. 

Designers directly impact the behaviour of society, and by consequence the levels of 

environmental impacts resulting from such behaviour, through the development of products and 

services (Bhamra, Lilley & Tang, 2011). Hence, one of the ways that designers can contribute to 

mitigating the negative impacts on sustainability, on its environmental, social, and economic 

dimensions, is to apply Design for Sustainable Behaviour (DfSB) strategies. In this paper, the 

authors have focused on the use of a Data-Driven approach to applying DfSB when designing a 

Sustainable Product + Service System (SPSS). 

The DfSB model adopted in this research is based on behavioural economics and includes a set 

of design intervention strategies based on informing, empowering, providing feedback, 

rewarding, and constraining. The DfSB is an emerging sustainability design activity that aims to 

reduce environmental and social impact by moderating how users interact with products and/or 

services. This approach to sustainability consists of building solutions that are both well designed 

and behaviourally effective (Bhamra, Lilley & Tang, 2011; Lilley, 2009). 

A Product-Service System (PSS) can be defined as value propositions oriented to satisfy users by 

delivering functions rather than products. For example, instead of selling cars, offering mobility 

services. In this context, the activity of the designer migrates from developing solutions for 

artifacts to the development of a mix of products and services that fulfill a given user satisfaction 
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whilst applying principles of Design for Sustainability (Vezzoli et al., 2018; Ceschin & Gaziulusoy, 

2016). An SPSS has been widely presented in the literature as a promising approach to 

sustainability (Vezzoli et al., 2018; Ceschin & Gaziulusoy, 2016; Tukker, 2004). The assumption here 

is that PSS and DfSB are naturally converging and mutually benefitting approaches to achieve a 

more sustainable pattern of consumption and production. 

On the other hand, although Design has consolidated strategies and models in favor of 

sustainability, the field lacks further knowledge regarding the application of Data-Driven Design 

(DDD) in the development of sustainable projects, especially those related to products and 

services. The DDD approach refers to the use of data to support the design decision-making 

process, seeking to optimize the performance of the developed solutions. Applying DDD imposes 

several challenges for designers (Darco et al., 2019): (1) the technologies are very complex; (2) 

organizations lack data skills; (3) there are no structures and/or tools that can translate the 

languages between the Data and Design fields; (4) lack of training courses (Mostafa, 2018). In 

Brazil, there is reduced research focusing on the integration of Design and Big Data, with few 

conferences aimed at the intersection of these themes. Besides, the National Curricular 

Guidelines aimed at undergraduate programs in Design do not formally acknowledge disciplines 

that contemplate emerging technologies (Costa, 2019), such as Big Data. Indeed, the subject is 

still widely absent from the syllabus of Design Schools across the country.   

Analysis of the literature shows that the merge of Big Data and Design for Sustainability, including 

specific approaches such as PSS and DfSB, presents itself as a knowledge gap (Muniz & Santos, 

2015; Fialkowski & Santos, 2019; Bertoni, Larsson, 2017; Scherer et al., 2016). Regarding the 

application of Big Data in the DfSB, the knowledge gap is, also, particularly noticeable in the initial 

phase of the design process, where strategic decisions are most demanded (Montecchi & 

Becattini, 2020).  

Given the presented context, the authors aim to answer the following question: How to use Big 

Data in SPSS Design to obtain more sustainable consumer behaviour?  

The research reported here intends to contribute to those identified knowledge gaps, as 

illustrated on the next Figure 1. 

 

 
 

Figure 1: Research themes and its intersection. Font: the authors 
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2. Research method The overall research method strategy on this project has three phases. Each 

phase has several sub-stages covering theoretical and practical activities (Figure 2). 

 

 
Figure 2: Research method 

 

2.1 First phase: Problem Immersion The first activity of this phase was exploratory and included a 

Systematic and Unsystematic Literature Review (Conforto et al., 2011; Santos et al., 2018), aiming 

to establish the state of the art on the use of Big Data in Design. 

The second exploratory phase – a workshop using a Design Science Research method (Dresch et 

al., 2015) – allowed a group of designers to discuss the subject of this research and build a common 

understanding via graphical synthesis reviews. The discussion started from the subthemes (as 

DfSB, Big Data, Data Science, Business Analytics, IoT, and Smart Cities); it then moved to the 

discussion about how to apply Big Data in the design process for Sustainable Behaviour, both in 

theory and in practice. 

To explore the subject in practice, this phase included the development of an ex-post-facto case 

study within a Design studio. It was carried out in a Digital Marketing & Design company with 

expertise in Business Intelligence through cycles of Grounded Theory. The Grounded Theory is a 

method of collection and analysis of descriptive data and heuristic investigation, through which 

tacit knowledge is transformed into theoretical knowledge, through iterative cycles of collection, 

coding, and analysis of data or facts collected in the field (Santos et al., 2018). For this, the authors 
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have collected data during a sequence of 4 semi-structured interviews which were converted into 

encoded segments.  

 

2.2 Second phase: Experience This second phase has adopted an abductive logic through a 

Design Science Research approach (Dresch et al., 2015), with two sequential studies applying Big 

Data on the design of meta-scenarios for sustainability. Meta-scenarios consist of generic possible 

futures that contribute to strategic decision-making (Lipinski & Loveridge, 1982; Lipinski, 1990). 

The first study dealt with the design of an SPSS meta-scenarios for a company specialized in 

infrared technology (applied to the health sector) for urban mobility. The second study dealt with 

the design of meta-scenarios, at the city scale, crossing a data set provided by the UNDP (United 

Nations Development Programme) with open data made available by Curitiba City Council 

(“URBS/Saúde” and “Já/E-Saúde”). The goal of this second study was on proposing mobility 

policies associated with pandemic situations such as COVID-19. It is at this stage that the writing 

of this article has taken place. 

 

2.3 Third phase: Reflection A proposition for an “A Data-Driven Design Model to enable a Briefing 

for Meta-concepts towards Sustainable Behaviour” (dissertation) is the result expected to be 

obtained in the first semester of 2021. This model focuses on the Design of product-service 

systems meta-concepts. A proposition for a “Data-driven Design model to the strategic phase of 

the PDP focusing on the development of solutions-oriented to the Sustainable Behaviour” is the 

result expected and scheduled to finish in late 2022. 

 

3. Results & discussion 

3.1 First phase: Problem Immersion The literature review confirmed the assumption that there is 

a low rate of data use for predictive analysis in Design and, more specifically, on PSS and DfSB 

approaches. The main result remains to establish a clear process regarding the development of 

PSS, using big data to support and monitor sustainability objectives. 

The workshop activity has encouraged the participants to reflect on how designers can promote 

sustainable behaviour in the future by data and digital technologies. The main result is the 

designers' lack of knowledge about the use of Big Data in their process, despite the participants 

recognizing the potential of Data Science. The study also showed that, together, the themes 

sustainability and Big Data, have a combination that requires ethical care, since a concerning in 

relation to a theme, can increase the imbalance of both. 

The results from the literature review and the workshop also have emphasized the need for 

academic research and development of strategies and models to enable the interdisciplinary 

work of the designer.  

Among the main results of the ex-post-facto case study is the characterization and analysis of the 

issues addressed, within each of the five main subthemes identified. The principal highlights are 

presented below in order of importance: 
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• Designers need to manage the analytical process and have knowledge in Design & 

Business Intelligence (BI);  

• According to the scope of the work, designers also need to understand which kind of 

analytical tool is necessary for generating/collecting different types of data to inform the 

design process;  

• This new way of working, with emerging technologies, requires new competencies (which 

has skills, knowledge and attitudes) from designers, such as process skills and, strategic 

thinking;      

• A major difficulty is that there is no common vocabulary between Data Science and 

Design practitioners. Hence, to promote a better synergy among professionals of both 

fields it is necessary to develop a basic common language;  

• The biggest advantage of Data-Driven Design is the migration of a process-based solely 

on a designer’s intuition and repertoire to a decision process based on facts and data 

(Fialkowski, Scaglione & Santos, 2020, in press). 

The contributions from this first phase of the project are described in detail in three articles: one 

about the state-of-the-art review (Scaglione, Fialkowski, Silveira & Santos, 2021, in press); other 

about the results obtained from a workshop with designers (Fialkowski & Santos, 2019) and, finally, 

an article describing the results of the case study (Fialkowski, Scaglione & Santos, 2021, in press). 

Other contributions are the organization and participation of an event aimed at reflecting on the 

use of Big Data in Design in 2019 and a book about Intelligence in the Design Process (under 

development to be published in 2021). 

 

3.2 Second phase: Experience Although this phase is still in progress, it already indicates some 

promising results. The realization of its first part, through meta-scenarios for infrared technology of a 

local company, has shown that the relationship between DfSB and digital technologies brings at the 

same potentials as well barriers that were already anticipated on the literature review and practice of 

developing an SPSS meta-scenario for urban mobility, with the support of UNDP. The meta-scenario 

for wide spreading the use of infrared technology went beyond the mere provision of information 

associated with fever. It presented new avenues of innovation not only on product design but, more 

importantly, on the service dimension of Product Service Systems and how that affected the 

environment, social and economic dimension of sustainability (Scaglione et al., 2020).  

The study deal with the use of Big Data for devising mobility policies for pandemics in the city of 

Curitiba and its main results will be published in a paper (Santos et al., 2021, in press). The results 

are from the linkage between these policies and UNDP/GRANDATA data (anonymized GPS data 

from cell phone users) and URBS' open data (live-streaming GPS sensors in buses) so it enables 

the development of meta-scenarios for the city of Curitiba-Paraná, which were evaluated and 

validated externally by experts from key local institutions associated with mobility and healthcare. 

Based on this case study it was proposed a protocol to replicate the analytical process across 

other cities in Brazil and elsewhere, enabling the customization of mobility policies for pandemics 

according to the dynamics of local contexts. 
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3.3 Third phase: Reflection The third phase of the research aims to check the opportunities and 

barriers raised and it will contribute with strategies and criteria to use Big Data in SPSS Design 

by focusing on more sustainable behaviours. Thus, the discussion of the results up until now has 

indicated a clear demand for the understanding and importance of the interface of the themes 

of this research, and their articulation, for the development of a new generation of designers 

capable of applying a data-driven approach to develop more effective sustainable solutions.  

 

4. Conclusion & next steps This research has identified the implications of Big Data on the 

designer's decision-making process and how new and difficult this process is, requiring new skills, 

attitudes, and abilities. The contributions derived from the study so far are relevant since there is 

a great knowledge gap for to the implications of using Big Data in the Products/Services/Systems 

Development Process (PDP). This gap also includes the Fuzzy Front-End (FFE), a critical phase for 

a strategic contribution of Design. This stage refers to the development of future meta-scenarios, 

as support to the process of strategic business decisions in the meta-project phase. Within the 

initial stages of the design process, a Data-Driven Design approach to the briefing phase offers 

the potential of providing a reduction of risks and greater accuracy.  

It is observed that much of the capacity of big data is being used to make strategic decisions 

aimed to increase consumption. This model is contrary to the environmental, social, and 

economic requirements of sustainability. Thus, this research has also shown that Big Data has the 

potential to provide more sustainable consumer behaviour, although this potential is not yet 

being used, demonstrating the importance of the convergence of these themes. 

Brazil has a reduced amount of research in the intersection between Design and Big Data, which 

reflects the low volume of publications on the subject in journals and conferences. If we add the 

Sustainability theme to the Big Data and Design themes, there are even fewer publications. 

Hence, the authors expect that this research will contribute to the generation of foundational 

knowledge that will be useful to develop didactic material on undergraduate and graduate 

programs, contributing to developing critical competencies for future generations of designers 

intending to develop effective sustainable solutions. 
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Abstract Whenever we visualize data, we take data values and convert them using a systematic and 

logical way into the visual elements that make up the final graphic. This paper introduces TED’s Data 

Visualization Center, a research space aiming to cross data, information, knowledge, insights, wisdom 

to create brand new added values, to investigate data visualizing as part of the communication tools, 

and to discover visual grammar which is suitable to modern society. Data Visualization Center’s goal 

is to become a valuable institution which brings beauty to the world by visualization.  

 

Keywords Data visualization, Infographic, Graphic design, Data, Information 

 
Introduction To see an image as a text means reading it not as a picture but as a symbol and 

contents without a form. Reading texts does not include just reading the phonetic alphabet but 

interpreting chunks or combinations of letters. Likewise, the act of ‘see’ means interpreting 

correlations between texts and images, social agreement, personal experiences. What is it that 

something is ‘pleasing to look at’? According to The National Institute of the Korean Language 

(2009), ‘pleasing to look at’ means ‘good to live, good to play, good to use’, which generally 

suggests ‘easy to do something’. In such a context, ‘data pleasing to look at’ becomes ‘making 

data easy to look at’. Therefore, data visualization’s primary aim is to analyze patterns and 

structures of raw data and to categorize them and eventually make them beautiful. 
As mankind has built societies and civilizations, we have witnessed continuous changes and 

development over the past centuries. After several revolutions in history, we are now living in a 

so-called era of data. Data are growing bigger, accumulating, and disappearing even while we are 

sleeping. These data are being utilized meaningfully and also being used as a commodity. If we 

are to use data as a valuable commodity, we need to have an insight to identify the worthy one. 

One of the ways that improve this ability is by visualizing. Sight, which is important for recognizing 

information, is a sense that can detect data and gain perspectives. Not many people are able to 

read data with ease unless they are professional. That is why visualization can solve this problem 

by interpreting texts as images. Data visualization is not a language for a machine but for a human 

being. We can explore, explain or emphasize data, gain insights, solve problems, and make data 

a tool for anticipating the future by turning the invisible into the visible. 
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Data organization While people primarily using their mother tongue feel difficult to read other 

languages, they might find it easy to read visualized languages. Although visualization cannot make 

people understand every information, it becomes much easier through the process. Data visualization 

gives stories to data, which improves understanding and makes it a powerful tool. However, there is 

also a chance that misinterpretation occurs, causing misunderstanding, and the visualized 

information can lead to errors that prevent the desired outcome. We need to pause to reflect such 

biased factors as accuracy, source, aggregator, analyzers and validity of them. The original data should 

have integrity and be guaranteed for further processing. Data visualization is to be done once the raw 

data is determined truth or falsehood prior to meta-datafication. Also, the purpose and method of 

data collection need to be carefully considered. 

 

Data visualization Visual materials have an effect on the way data are perceived and interpreted. 

Ordinary data visualizing already has some standard forms. Most software can easily construct 

basic graphs such as bar, line graphs, distribution curves, pie, organization charts. As seen in 

Figure 1, visualized or combined data tend to have more advantages for data learning than texts 

do, and when it comes to interactive visualization, two-way interaction is made possible. 

Standardized data analysis is based on data with a fixed form, but it can be expanded to non-fixed 

forms with the development of AI and diversified technologies. In other words, expanded subjects 

of data analysis mean the subjects of visualization are also expanded. A new visualization 

technology will soon be required reflecting not only conventional graphic design grammar but 

also both on-line and off-line environment. In addition, the importance of storytelling that 

enriches context is emphasized. Visualization of data will transform books containing lengthy text 

into information that can be understood even by beginners in media such as webtoon, animated 

film, YouTube, or voice books. We have more materials that need to become easier to understand, 

and data forms keep changing. Further research is required to expresses data in various types 

based on existing grammar. 

 

Data interaction As long as data collection continues, data are flexible. Immediate update is 

essential for data visualizing as they keep changing. So visualized data need to be updated upon 

the rules and designed in order to have flexibility. 
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Figure 1. Data and visual effects. Source: ©dataviz.center 

 

Data and information The classification and definition of data/information has long been 

discussed in many areas. It is said that data are collections of generally observed facts, and 

information is data that are given value and meanings after processed for a specific purpose. 

However, it might not be very clear when we distinguish data visualizing from information 

visualizing. By visualizing meaningless data, they become information, and that information can 

be visualized. Kirk (2016) defined data as ‘representation and presentation’ to help understand 

what they are. Although it may not be necessary to differentiate them – as they have something 

in common in terms that they both are aimed to communicate information –, we still need to 

clarify terms because a piece of information is data (input material) and the relationship of data 

is information (output). Nevertheless, visualization functions as an important grammar on the 

course where data (collected facts) becomes information. In order for raw data to be transformed 

into a formalized language, we should study and practice the way we see data and construct a 

process of visualization. 
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Figure 2. Data understanding. Source: ©dataviz.center 

 

A lot of mechanisms are connected with each other in visualization. Since we cannot say which 

mechanism is the correct one, some of them will be made explicit when we learn the rules of 

graphics by experiencing, collecting, and applying them. Data visualization should contain 

aesthetic impression and originality as well as informativeness and effectiveness, which are the 

main object of data. A primary motivation for visualization is to make an opportunity for people 

to gain knowledge. Moreover, the aesthetic impression should be sought after to intrigue people 

besides communicating information. However, if we focus too much on the aesthetic aspect, it 

will end up being just an expression of a graphic designer’s desire. Therefore, we need to visualize 

data, taking into account the ultimate purpose of visualization: the delivery of information.  

This paper describes and classifies the steps required for the process of visualization. To organize 

information, it should be done based on the facts. To visualize information, it should be done 

based on informativeness and effectiveness. This context is where empirical design comes in to 

present visualized materials and make them interact with each other. As mentioned earlier, 

translating difficult-to-read data into one that is good to look at is visualization. Something good 

or interesting to watch may imply it is easy or convenient, but there is also the beauty of design. 

If we find key elements and meanings of data, visualization will give us broader perspectives. 
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Abstract Transparency is one of the key principles to enable sustainable consumption, being 

necessary to fully communicate social, environmental, and economic practices associated with 

consumer´s choices. Digital technologies have expanded the possibilities to increase the level of 

transparency across products and services. While transparency has been pointed to as a priority in 

innovation agendas, there is still a lack of understanding of the implications of applying it to Service 

Design, particularly in the food sector. Global transformations are pushing for inclusive, 

environmentally sound, and healthy food production and consumption systems. The authors 

investigated the theme by means of a Design Science Research integrated with a literature review, 

multiple case studies, and an ethnographic design research. The main output of the research is a 

proposal for a protocol to assess and embed transparency towards sustainability on digital services in 

the food sector. 

 
Keywords Transparency, Digital services, Sustainability, Food. 

 
Introduction Transparency in the food sector can be defined as the ability of a product, service, 

or process to communicate relevant and accurate information about safety, quality, and integrity, 

as well as social, environmental, and economic aspects, directly or indirectly associated with it 

(Wognum et al., 2011; Schiefer & Deiters, 2013). Besides aspects such as information visibility, 

access, quality, and comprehension, food transparency does include practices that enhance 

awareness about issues that should become relevant to consumers. 

Expectations regarding transparency may vary among different stakeholders (e.g., consumers, 

producers, industry, government, commerce, etc.) involved in the food system, as well as between 

the different activities involved (e.g., production, processing, distribution, marketing, 

consumption, recycling, etc.) (Wognum et al., 2011). These expectations are influenced by evolving 
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lifestyles as well as changes in politics, food scandals, food scarcity, and the maturity of service 

providers (Schiefer & Deiters, 2013). 

As this is a communication-oriented principle, the effectiveness of transparency will depend on 

the quality of the format, content, and volume of the information transmitted, as well as the 

adequate cognition and the level of motivation of the subjects receiving the information. Also, it 

is influenced by the cultural background of producers, local beliefs, or the location of production, 

among others. These factors have a direct impact on the quality and adequacy of the information 

provided. Consequently, formal transparency practices and their respective levels of efficacy can 

differ significantly between different regions and cultures (Schiefer & Deiters, 2013). 

The most common approach to improve transparency for the consumers in the food sector relies 

on the communication about product attributes from a more business-driven perspective 

(Wognum et al., 2011; Schiefer & Deiters, 2013). Such approaches are usually characterized by 

certification logos and product labelling and include information such as Safety, Quality, and Food 

Integrity (Schiefer & Deiters, 2013). 

Although the conventional approaches used on physical artifacts are replicable in digital contexts, 

digital technologies (mobile applications, internet, social networks, e-commerce, artificial 

intelligence, IoT sensors, etc.) have opened new opportunities for enhancing transparency further 

(World Economic Forum, 2018), allowing different levels of transparency to be served. Information 

can be captured from different sources and stages, processed, delivered, and used in real-time 

from and for different stakeholders. One of the challenges of enabling transparency within digital 

services is to find a balance between the information capabilities and the actual user needs 

(Schiefer & Deiters, 2013). Indeed, transparency in the scope of digital services should not be 

understood as the provision of an increasing and indiscriminate volume of information. Instead, 

it should consider the opportunity provided by digital technologies to customize information 

volume and content according to the consumer profile. 

Schiefer and Deiters (2013), and Wognum et al. (2011) alert that due to the variety and complexity 

of information and interactions across the food system, it is relevant that new strategies for 

transparency do not take, as a starting point, only the new technological possibilities. They need 

to consider sustainability principles, as well as consumers' actual needs and behaviors regarding 

transparency and sustainability in general (Schiefer & Deiters, 2013). 

Transparency has direct implications as a driver and guide to sustainability in all its dimensions, 

including non-anthropocentric aspects. Hence, to achieve its full contribution towards 

sustainability it is necessary to embed the design process with the concepts and principles 

pertinent to a vision of society with greater environmental responsibility, greater equity, and 

social cohesion, as well as fair and just economy. 

Given the importance of transparency in inducing more sustainable behaviors, it is necessary to 

develop new criteria to assess transparency as well as new heuristics to guide the design creative 

process, particularly in the case of services of a digital nature (Ostrom et al., 2015). This paper 

presents a study in this direction, with the proposal of a protocol to assess transparency towards 

sustainability on digital services, aimed at increasing transparency in services of the food sector. 
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Research Method Considering the exploratory nature of the problem tackled in this research, the 

authors adopted a Design Science Research (DSR) as the main investigation strategy. The 

application of the DRS method was organized in three phases, based on Dresch et al. (2015). 

 

First phase - Understanding the problem To understand the existing heuristics for enabling 

transparency on digital services, both in theory as well as in practice, this phase included a 

literature review followed by a multiple case study (ex-post-facto). The case studies sought to 

identify heuristics in use by companies in the food sector, using Grounded Theory as the analytical 

strategy, through the abstraction of meaning via successive and cumulative cycles of codification 

and categorization (Santos, 2018). The selection of cases considered both start-up companies 

known as food techs, as well as established companies. The main selection criteria were the use 

of digital technology-based solutions to influence food consumption decisions as to health and/or 

sustainability. The integrated analysis of these multiple case studies with the literature review 

enabled the identification of a set of initial heuristics for the diagnosis of transparency in digital 

services. 

 

Second phase - Generating an initial proposal for the protocol The development of the aimed 

protocol was carried out through an action design research. It was carried out within a company 

that provided digital services in the food sector. The mapping and diagnosis of the state of 

transparency in the current service were carried out with the company's founding partners. For 

the initial assessment of the service's transparency, a checklist was applied based on the 

heuristics identified from the literature review and the multiple case studies. The development of 

this action design research involved the use of ethnography, to understand the user requirements 

regarding transparency. Users were selected based on personas developed from the literature 

review, with an emphasis on profiles associated with sustainable food, using the propositions of 

Verain et al. (2012). The development of personas also considered the socio-demographic 

characteristics and factors that influence the consumption of food for the Brazilian population, 

including organic foods, as proposed by Caisan (2016) and Organis (2019). A total of six participants 

were selected, of which: two participants representing the “Conventional Consumers” persona; 

two participants representing the “Health Consumers” persona; two participants representing the 

“Conscious Consumers” persona. The users' transparency requirements were formalized, based 

on an individual and cross analysis of the data collected from the participants. The results were 

presented to the partner company in a workshop to understand the company's perception of the 

possibilities of meeting the identified requirements. 

 

Third phase – Development It involved the refinement of the protocol to assess transparency on 

digital services in the food sector. The protocol uses the heuristics gathered on the first phase of 

the research and revises the preliminary version applied in the second phase of the project. The 

proposed model seeks both to support the diagnosis of existing digital services and, also, to 

support efforts to create solutions to increase transparency in new digital services. 
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Fourth phase – Evaluation The evaluation of the protocol was carried out by applying it to the 

partner company. This evaluation occurred through a diagnose and the development of a 

proposal for intervention on the transparency practices of the partner company. The evaluation 

process has been used as the main criteria for the feasibility of the proposals arising from the 

application of the framework, as well as their degree of innovation and attractiveness. The results 

of this phase have made it possible to identify further improvements in the framework. 

 

Results The development of the proposed protocol is described in detail in the master’s 

dissertation of Nicastro (2020). This paper focuses on the presentation of the result of the research 

process. The protocol to assess transparency in digital services assumes that transparency is a 

service competence or ability characterized by three key dimensions, that could follow a logic of 

cumulative evolution when applied to services. It focuses on transparency from consumers' 

perspective, although it could also benefit other supply chain stakeholders.  

 

Dimension 1 - Normative transparency The ability to communicate mandatory data and 

information, enabling the service to comply with laws and regulations. 

 

 

Figure 1. Checklist for Normative Transparency 

 

While assessing services on the “normative” dimension, it is important to consider the 

communication of different elements involving the provision of the service, considering the level 

of visibility of the range of information that makes up the value associated with the food system. 

 

Dimension 2 - Formative transparency The ability to empower service users and stakeholders in 

developing knowledge and skills that could improve their ability to interpret data and information 

throughout the service. 
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Figure 2. Checklist for Formative Transparency 

 

Services approaching formative transparency contributes to raising awareness and educating 

users about the information provided and how it relates to health and sustainable food 

production and consumption. 

 

Dimension 3 - Participative transparency The ability to stimulate people's (customers and other 

service stakeholders) active engagement in improving transparency. Enables a level of 

transparency in which people can customize (for themselves) and contribute (to the community) 

the continuous improvement of the service experience and its performance in terms of 

sustainability. 
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Figure 3. Checklist for Participative Transparency 

 

In general, participative transparency is the last strategy adopted by service providers in their 

evolution on the theme. Furthermore, it is clearly more likely to occur on user-centered services. 

The emphasis is on enabling engagement of customers and other relevant stakeholders, in all 

aspects of a service, thus allowing them to make a better choice, influence choice editing and 

even getting direct involvement in the business process (ex: exchange or selling items) among 

others forms of collaboration. 

The proposed protocol does include a visual representation (spider diagram) that shows the 

evaluation results, providing a comprehensive view of the level of transparency on the digital 

service, as shown in Figure 4. 

Assessing service transparency through the proposed dimensions can also be used to support 

other initiatives across a company, such as strategic planning or staff competence assessment. 

The field study unveiled that transparency can be used as a criterion for reviewing the value 

proposition of service. Depending on the transparency objectives, it may be necessary to 

intervene on the channels and touchpoints. It might also result in demands that require deep 

reformulation of the service structure, triggering broader transparency strategies. The more the 

need for transparency improvements goes beyond the normative dimension, the greater the 

potential for higher service innovation that can drive more sustainable consumption and 

production patterns. 
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Figure 4. Diagram of Transparency Diagnose 

 

Conclusions In the era of constant connectivity, companies can allow a more systematic level of 

transparency, in different channels and on a variety of digital touchpoints, opening new avenues 

for consumer engagement in the search for higher levels of transparency in the food sector. 

However, it is recommended that innovations leading to higher levels of transparency cannot be 

solely technology-driven. They need to address new meanings, which is under the scope of the 

design contribution to services. 

To transparency evolve continuously, there is a dependence on consumer education, cohesion, 

and social equity. Without solid social and institutional support and training and/or education, 

transparency can be limited. Therefore, the implementation of the full range of transparency 

heuristics that compose the proposed protocol also demands the involvement of the designers 

on a wider range of issues such as policy making, social innovation, education, and strategic 

formulation. 
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Abstract The use of Internet of Things (IoT) has grown surprisingly, and its application has reached 

countless users who are adopting smart devices and with them modifying their behaviour and 

consumption patterns. The widespread use of IoT has resulted on a new array of intelligent artifacts, 

opening new opportunities to induce more sustainable behaviour. On the research reported  in this 

paper the focus is on the use of IoT as as a touchpoint in services oriented towards sustainability. The 

authors investigated the theme through a Design Science Research method. The field study was 

carried out within a project that explored the use of IoT for monitoring water consumption on low 

income households. The results include a proposition for strategies on Design for Sustainable 

Behavior adapted to Service Design.  

 

Keywords Internet of Things, Service design, Touchpoints, Design for Sustainable Behaviour, 

Sustainability.  

 
Introduction For most artifacts, resource consumption is determined during the use phase, that 

is, through user behaviour (Lilley, Bhamra & Tang 2011). Papanek (2012) argues that one of the 

ways to interfere in consumption patterns is to influence the users' behavior during the 

interaction with the artifacts. From this perspective, designers intending to contribute towards 

more sustainable patterns of consumption and production have the opportunity of directing 

change in consumer behaviour through interaction with artifacts. Niedderer et al. (2016) argues 

that the responsibility of achieving this behaviour change lies with both the designer and the 

end-user. 

 



292

Chapter 10. Data experience

 

 

Design for Sustainable Behavior Design for Sustainable Behavior (DfSB) is defined as an 

approach that explores strategies through which Design can influence user behavior to reduce 

the negative impacts of consumption on the environment and on society (Boks, 2012; Lockton et 

al., 2013). 

Given the complexity of the motivations to modify behaviour, different levels of interventions 

need to be designed as a way to ensure that there is effective change (Bhamra, Lilley & Tang, 

2011). In their model with seven approaches, Bhamra, Lilley & Tang (2011) define ways to inform, 

guide, or guarantee behaviour change (Figure 1). 

 

 

Figure 1. Design for Sustainable Behavior strategies according to Bhamra, Lilley & Tang (2011) 

 

In order to choose the most viable strategy, a designer initially defines a scenario regarding how 

decision-making shall be for the desired sustainable behavior (De Medeiros et al., 2018). The 

decision is based on the assumption that from the moment the user obtains information about 

their consumption (eco information, eco choice, and eco feedback), they will adopt the 

appropriate decision for themselves (Lilley, 2009). On the other opposite, the decision is strictly 

dominated by the artifact (eco-technology or intelligent design) and there is also the possibility 

of hybrid strategies (eco stimulus and eco direction) with the decision starting from the user and 

the product (De Medeiros et al., 2018). 

 

The role of Internet of Things on influencing behaviour The Internet of Things (IoT) can be 

defined as intelligent artifacts connected via the internet, allowing advanced services, and 
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connecting physical and virtual objects (Wortman & Flüchter, 2015; Hsu & Lin, 2016). The 

connected artifacts exchange information with each other, with their users, and with their 

database, which may be the supplier company, the company that produces the artifact and/or 

the information storage cloud (Wortman & Flüchter, 2015). Miorandi et al. (2012) evaluate that IoT 

acts to detect tangible phenomena and thus affect the physical reality where they are inserted. 

Therefore, IoT offers a significant opportunity to expand to new features, with greater reliability 

and better use of products and their resources (Porter & Heppelmann, 2014). From the 

opportunities of the IoT, it becomes possible to offer users greater convenience through the 

connection and interaction in daily tasks allowing the sharing of information, consultation about 

their data and consumption, monitoring the environment among other activities (Hsu & Lin, 

2016). 

Porter and Heppelmann (2014) point out that a smart and connected product has as its main 

differential the expanded features and functionality, as well as the data generated (Big Data) and 

the treatment of the data, provide the market with new business opportunities and greater 

customization in products and services. The potential of the information acquired from Big Data 

allows Designers to know the behaviour of users as well as identify affordances for new, more 

personalized, and effective services (Montechi & Becattini, 2020; Wolff et al., 2016). In this context, 

the IoT allows offering support for changes towards more sustainable behaviours, creating 

decisions for users that may not be apparent, natural, or habitual for them, or even proposing 

more precise resources according to the context and time of use. (Bocken, Ingermarsdotter & 

Gonzalez, 2019). 

Perhaps a critical feature from a Design perspective is the fact that IoT is an important source of 

relevant large amount of data, allowing deep understanding consumer behaviour. With Big Data 

it is possible to understand details of people daily live that would be difficult, if not impossible 

with conventional data collection approaches.  

IoT offers the functionality of being able to act in changing behaviour towards sustainability, 

starting from the level of providing users with information about their consumption, leading 

them to reflect and, hopefully, rethink their consumption. Another effective way for an IoT to act 

in promoting sustainable behaviour is to allow the artifact to autonomously make decision 

making towards more sustainable consumption. 

 

IoT as touchpoint within services In Service Design, touchpoints are the aspects that interact 

with the user and are made tangible through objects, people, environments, interactions (Moritz, 

2005). Mager (2009) states that touchpoints take various forms, ranging from print ads to web 

interfaces, including stores, tools, call centres, physical attendants, among others. The multiple 

points of contact existing in a service can be categorized into three groups (Smilansky, 2017; Cano, 

2017). The static touchpoint refers to traditional points, such as advertisements, shop windows, 

among others that do not involve direct interaction with the customer (Vanucci & Pantano, 2019). 

The interactive touchpoint consists of the involvement of digital technologies and the active 
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participation of the user in the co-creation of the service (Chang et al., 2016). This group includes 

mobile applications, social networks, interactive totems, and websites that, in addition to 

interacting and facilitating user access to the service, collect useful data, which, after being 

treated, provide feedback and insights for new services. The third category of touchpoints 

concerns human interaction represented by the relationship between stakeholders (Vanucci & 

Pantano, 2019).With the growth of IoT, its insertion as a touchpoint is natural and necessary for 

more efficient services. Designers must consider the balance between the implicit and explicit 

interaction of these artifacts, facilitate their configuration and customization, in addition to 

providing learning opportunities for users to reach a level of experience consistent with the 

Service (Gkouskos & Linde, 2016). 

Considering these opportunities on Design for Sustainability the central question on this ongoing 

research is “How IoT can act as a touchpoint in Services for Sustainability?” 

 

Research Method This is an exploratory research with an abductive logic as it proposes as a result 

of a new offer of value for society (Santos et al., 2018). Thus, the authors have selected the Design 

Science Research (DSR) as the main research method as it enables knowledge development by 

means of designing artifacts (Lacerda et al., 2013). 

 

Table 1. Research method 

Phases Activities 

Understanding the problem Literature review 

Alternative generation  The proposition of DfSB strategies supported by IoT 

Development Transposition of DfSB strategies from physical products to services 

supported by IoT 

Evaluation IoT case study 

 

The "Understanding the Problem" stage refers to the literature search seeking to understand the 

DfSB model analyzed, as well as the classification of touchpoints and IoT characteristics. The 

“Generation of the alternative” stage proposes how DfSB strategies can be supported in IoT. From 

this, the strategies initially conceived for physical artifacts are transposed into service design. The 

validation of the strategies takes place in the "Evaluation" stage, where, based on the analysis of 

IoT artifacts available on the market, analysing how they have the potential to act in changing 

behaviour based on the proposed strategies.   

 

Results From the consideration of the IoT artifact as one of the points of contact in service and 

with the knowledge of its capabilities, it is possible to promote new behaviours from the IoT. As 
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a result of this evaluation, and based on the Design strategies for Sustainable Behaviour, the 

following strategies based on IoT are outlined. 

 

 
 

Figure 2. Strategies for the application of IoT in Services 

 

Subtle information In this strategy, the service is oriented towards providing user education on 

their consumption. In this sense, the IoT contributes with the provision of monitoring, showing 

the user the level of sustainability of their consumption through lights and sounds, for instance, 

leading them to decide for themselves whether to maintain or change behaviour. 

 

Menu (list) of options It is the strategy where the service acts to empower the user by providing 

information on consumption as well as more sustainable use suggestions. IoT can contribute with 

this strategy by providing the user with a range of alternative options for consumption vis a vis 

his/her state of consumption.  

Example: MyShower system provides information about consumption, making projections to 

guarantee the consumption target established (Extraton, 2020). 

 

Sustainable feedback Here the user is informed in real-time about his/her consumption during 

use. The IoT has vast potential for action in this strategy due to its connection to the internet and 

the generation of information in real-time for the user's actions to optimize their consumption.  

Example: The Lino socket providing control and monitoring for the user. It informs which energy 

output is most consumed, allowing the user to make decisions at the moment the consumption 

occurs, even if it is not present on the environment (Esos, 2020). 
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Incentives/penalties The service is oriented towards incentives for rewards and penalties. In this 

strategy, the IoT acts to gamify consumption, depriving functions, or modifying the physical 

appearance of the product as consumption increases. 

Example: My Flower Lamp is an artifact that acts according to the variation of the energy 

consumption of the environment. If consumption increases, the lamp closes (losing its beautiful 

flower aesthetics) and the incidence of light decreases (Lilley & Bhamra, 2011). 

 

Active steering Service orientation is geared towards resources and restrictions where behaviour 

induction occurs synestheticaly through visceral perceptions in the service scape. The action of 

the IoT occurs in the sense of providing signals to induce sustainable behaviour during the user's 

journey. 

Example: Amazon Dash Cart is a supermarket cart that records in real-time the value of your 

purchases in addition to creating personalized lists according to your consumption pattern. This 

artifact can be programmed to promote the consumption of local products and more organic 

production (Amazon, 2020). 

 

Performance targeting In this strategy, the service induces more sustainable solutions, with the 

possibility of user interventions. The IoT acts to make sustainable consumption decisions whilst 

accepting changes made by the user in its performance targets. 

Example: Mi Xiaomi Curtain is a smart curtain that acts according to the climate and external 

light, opening at sunrise and closing at sunset. However, the artifact accepts user definitions 

during its operation, being able to change the opening and closing according to the need 

(Xiaomi, 2020). 

 

Clever service Considered the most persuasive strategy, its orientation is aimed at the 

automation of services to act without the perception or definition of the user. In this strategy, the 

IoT acts at the highest and most complex level of its characteristics (Porter & Heppelmann, 2014) 

through autonomous operation, self-coordination, and self-diagnosis to provide solutions 

without the user's perception. 

Example: the Waymo autonomous vehicle is fully automated and independent and its use is 

intended for the transport of people, being able to use routes not established by users as a way 

to save their consumption (Wakka, 2018). 

 

Conclusion The IoT has the potential to act in changing behaviour towards sustainability. Thus, 

its use in association with other emerging digital technologies (ex: Data Mining, Artificial 

Intelligence) offers designers an opportunity to achieve higher levels of effectiveness in the 

search for a more Sustainable Design.  
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In order to ensure its effectiveness, it is necessary to consider the ethical dimension when 

affecting the behaviour of consumers. At the same time, the choice of the most appropriate 

strategy to influence behaviour needs to consider the context where it will be used and the 

timing for the behaviour change to occur. In contexts in which change can occur gradually, 

considering the time of adaptation and learning, control can be fully on the hands of the user, 

only informing about their consumption and suggesting changes. In situations where 

circumstances demand urgent behaviour change, it might be necessary to contemplate 

intervention strategies, with more coercive strategies embedded into the service touchpoint. In 

order to deal with the trade-off of such strategies, on important point to be highlighted is that 

the real-time monitoring of user behavior, allows their participation in the co-creation process 

and the improvement of service, ensuring greater engagement on their part in the behaviour 

change processes.  
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Urban experience

This chapter aims at describing approaches to developing experiences in the city space. The papers 

cover research on urban design elements such as buildings' signage, their ornaments and color, and 

future mobility aspects in urban areas. 

• The research developed by Eduardo Araújo de Ávila and professor Priscila Lena Farias from 

FAU – Faculdade de Arquitetura e Urbanisno, USP – Universidade de São Paulo, proposes an 

EXPERIENCE DESIGN APPROACH FOR DATA VISUALIZATION ON THE PRESENCE OF HANGUL IN 

SÃO PAULO CITY TYPOGRAPHIC LANDSCAPE. By resorting to typographic lenses, the authors 

explored a Korean neighborhood in São Paulo to identify how Hangul (the Korean writing 

system) is adopted across different business façades. They propose an interactive digital tool to 

visualize the Korean language inscriptions in the urban environment supported by extensive field 

research. The project not only maps the use and classifies the Hangul scripts but also contributes 

to promoting the Korean neighborhood as an example of a multicultural experience in São Paulo 

city.

• Jimena Vanina Odetti from UP – Universidad de Palermo, and professors Alberto Reyes González 

and Andrés Enrique Reyes González from ITMM – Instituto Tecnológico Mario Molina introduce a 

project aimed to improve the city experience in the paper THE CHROMATIC INTERVENTION AS 

AN URBAN IMAGE DESIGN PROPOSAL FOR PERI-URBAN AREAS – THE CASE OF COAPINOLE, 

PUERTO VALLARTA, JALISCO, MEXICO. By resorting to color as a key element of urban 

intervention, the authors describe a participatory design initiative where different stakeholders 

collaborate to generate interventions in their living spaces. The authors argue color helps in 

building not only the identity of an urban area but turns the city into a vivid space to experience. 

• Chaemoon Yoo and professor Younghwan Pan from Kookmin University, in the paper THE 

USER-CENTERED MOBILITY OF THE FUTURE, cover research on the challenges faced by the 

transportation industry. After introducing aspects related to user-centered movement, they 

explore the topic of mobility platforms currently changing transportation approaches and their 

focus on services. In this context, the authors discuss aspects concerning autonomous and shared 

mobility. In the case of self-driving cars, the interior space is expected to incorporate living and 

working functionalities. Regarding communication with autonomous transportation systems, a 

paradigm shift will require new strategies for interaction involving digital stakeholders, not only 

users. Besides sustainability issues, the paper touches upon the reliability of these new mobility 

platforms, particularly the safety of autonomous cars. 

• In the paper WRITING MODELS AND ORNAMENTS IN IDENTIFICATION GRAPHICS OF HISTORIC 

BUILDINGS IN TAMPICO, Rebeca Isadora Lozano Castro and Andrea Daniela Larrea Solórzano from 

UP – Universidad de Palermo describe research aiming to unveil the graphic heritage of a Mexican 
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city. Besides the documentation to preserve the city iconography, the paper analyzes the visual 

elements and architectural styles of historical building façade ornaments, named by the authors 

as historical identification graphics. The research on visual identity shows how cultural and social 

values were expressed through architecture and hints at the urban landscape experience at the 

beginning of the 20th century.
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Abstract A significant number of Korean immigrants arrived in Brazil in the early 1960s, and settled in 

the city of São Paulo. Over the years, many Korean immigrants residing in São Paulo established their 

homes, factories and shops in Bom Retiro, a district in the central region of São Paulo city historically 

characterised by the presence of multiple immigrant communities, in particular Italian, Sirian, 

Lebanese, Greek and Jewish. Gradually, the presence of Korean traders became visible in Bom Retiro 

typographic landscape, with the display of texts in Hangul on the facade and external walls of their 

establishments. The presence of inscriptions in Hangul, alongside with inscriptions in latin and other 

scripts for different languages characterize the multicultural typographic landscape of Bom Retiro 

district in the twenty first century, contributing to its promotion as a thematic attraction of touristic 

potential. An analysis of the inscriptions in Hangul found in Bom Retiro public space was performed, 

and served as a basis for the proposal of a user-centered design process for online data visualization. 

The final objective of this effort is to make information on the use of Hangul in São Paulo public space 

accessible through an interactive digital tool. 

 

Keywords Bom Retiro, Korean font classification system, Lettering, User-centered design. 

 
Introduction This work is part of a Ph.D. research that aims to analyze the presence of signs and 

inscriptions in Asian writing systems (particularly Chinese, Japanese and Korean) in São Paulo city 

public space, produced by or for immigrant communities. The geographic bounds of the research are 

Bom Retiro and Liberdade, two districts where communities of East Asian immigrants settled in the 

central region of São Paulo city. The study described here focuses specifically on the Korean case, and 

on the analysis of Hangul (Korean writing system) lettering as part of São Paulo city typographic 

landscape (Gouveia et al. 2009, see also http://sites.google.com/usp.br/typescapes). 
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Korean immigration to Brazil between 1910 and 1980 can be divided into five phases. The first phase is 

marked by the arrival of Korean naturalized Japanese and fugitives of the Korean War (1910-1956). The 

second (1956-1962) and third phase (1962-1973), involve the arrival of members of the official delegation 

responsible for organizing a migratory movement and successively the official arrival of immigrants. 

The fourth phase is marked by the prohibition of the entry of new Korean immigrants in Brazil, 

resulting in the arrival of undocumented immigrants (1972-1980). The last phase is characterized by 

the entry of immigrants invited by family members already established in São Paulo. They started 

working in the clothing sector in the 1980s, and some of them persisted in this activity (Choi, 1996, pp. 

234-235). 

Bom Retiro district, located in the northern part of São Paulo city center, was essential for the 

development of Korean immigrants’ businesses. According to São-Paulo based Korean architect 

Jung-Yun Chi (2016), the history of Korean shopkeepers in Bom Retiro began in 1977, with the opening 

of the first store at José Paulino Street. Subsequently, two other stores, one in the same street and the 

second nearly, were open. With the labor of newly arrived Korean immigrants, shopkeepers were able 

to offer a lower price compared to competition (Chi, 2016, p. 94). 

The development of Korean commercial and cultural establishments in Bom Retiro eventually 

resulted in economic uprise, and was possible due to social and labor relations within the same 

immigrant community, constituting an ethnic economy. Bom Retiro is known for clothing factories 

and bargain shops. In the early 2010s, 65% of the clothing factories in Bom Retiro belonged to Korean 

owners (Choi, 2011, p. 274). Today, the district remains a multiple and heterogeneous neighborhood 

(Chi, 2016). 

According to Chi (2016), the characterization of Korean establishments promoted real estate 

appreciation of Bom Retiro shopping streets, mainly due to the dispute among Korean merchants for 

better shopping venues (Chi, 2016, pp. 102-103). Over the past few years, store signs and certain graphic 

artifacts written in Hangul script gradually appeared in Bom Retiro district streets. Today, a significant 

number of typographic elements similar to those found in Korean cities public space, such as bilingual 

shop signs combining Hangul and Latin script, or only in Hangul, can be found in Bom Retiro. 

 

Objective The central question of this study involves understanding the way in which the Korean 

community in Bom Retiro district configured a particular typographic landscape, or a peculiar set of 

elements of visual-verbal communication, through the inclusion of different graphic artifacts, 

especially signs, printed ephemera, and other inscriptions in public space. In order to answer this 

question, an interactive digital tool able to provide the visualization of data related to the presence of 

Hangul script in São Paulo was devised. The main objective of the study reported here was the 

establishment of a user-centered design process for the development of such a tool.  

 

Temporal and geographic bounds The geographic bounds for the research of which this study is 

part are defined by the Bom Retiro district boundaries, and the temporal bounds by the first arrival of 

Korean immigrants to this region —it is expected that the interactive tool will be able to support 

periodical updates, having, therefore, no limit defined for a final date. The study reported here, 
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however, takes into consideration typographic elements found in a smaller area within Bom Retiro, 

and the temporal bounds are defined by the data collection process, involving images captured from 

Google Street View panoramas (dated 2018 to 2020), and photographs taken from January 2018 to 

December 2019.  

Bom Retiro is geographically bounded by railways to the south, Avenida (Avenue) Rudge to the west, 

Rua Sérgio Tomás, Avenida Presidente Castelo Branco and Avenida do Estado to the north; and 

Avenida Tiradentes to the east. According to Chi (Chi, 2016, p. 40), the presence of Korean immigrants 

in Bom Retiro districts is more relevant in three areas within it, corresponding to the concentration of 

clothing factories, large institutions, and service shops. The area examined in this study corresponds 

to the last one, where Korean shops, services and residences concentrate (Figure 1).  

 

 
 

Figure 1. Political-administrative boundaries of Bom Retiro district in São Paulo (a),  

Study area within the Bom Retiro district (b) 

 

Methods and procedures The first procedure consisted of the field survey, divided into two stages. 

The first stage consisted in a digital survey of the urban space, and collection the first samples of 

inscriptions from Google Street View panoramas. In the second stage, the geographic area delimited 

was physically surveyed, walking the streets and photographing the inscriptions. The device used for 

photographic records was a smartphone (Android operating system) with a triple rear camera: 

primary sensor with F/1.7 aperture; secondary sensor for portrait mode with F/2.2 aperture; and wide-

angle tertiary sensor with F/2.4 aperture. 

Photographs produced were then treated using image editing software. Samples corresponding to 

words or jamo (set of characters that represent consonants and vowels in Korean) were separated in 

order to be analyzed. For inscriptions containing words in the Hangul and Latin script, only words 

written in Hangul were considered as samples. Furthermore, because some artifacts had more than one 
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lettering style or design-based font style, samples of text in Hangul were analysed separately even if 

originally part of the same inscription. For this stage of the analysis, studies on the formal aspects of stone 

signposts in Korean rural landscapes by Korean researchers Young-Chang Lee, Hae-Joon Jung, and 

Keun-Ho Kim (2018), served as a methodological reference. Other references were taken into 

consideration for understanding technical and visual aspects of Korean font design, such as analysis of 

shapes, writing styles, and font classification (Ju & Shin, 2013; Paek, 2014; Kim & Lim, 2017; Capestrani, 2019). 

Once samples were isolated, the shape of each character was analyzed, based on studies by 

researcher Hyun-Young Kim and Professor Soon-Bum Lim, from the Department of IT Engineering, 

Sookmyung Women’s University. Kim and Lim (2018) suggested Hangul font classification attributes 

and a system for font selection services (http://www.koreafont.com/), based on design resources. They 

proposed a hierarchical structure organized by levels as a classification system based on design for 

digital fonts. The system was based on the ISO/IEC 9541-1:2012 International Standard, and had 

feedback from type designers working in the main Korean type foundries. In an earlier study, they had 

proposed a set of properties that is the basis for the classification of Hangul fonts (Kim & Lim, 2017). 

The set of font shape properties was generated through statistical analysis of the characteristics 

studied by type design experts and verified through a questionnaire using representative fonts, based 

on the classification scheme defined by the Hangul font design standard. 

The first stage of Kim and Lim research that gave rise to this system was to determine a hierarchical 

structure at three levels or “tiers”. Kim and Lim avoided the use of the terms myeongjo (Ming style) 

and godik (Gothic style), which are most popular among Korean users and part of the classification 

system adopted by certain type foundries and font distributors in South Korea. 

The first “tier” in Kim and Lim classification system consists of five main subcategories (Printing, Script, 

Inscriptional, Ornamental, and Miscellaneous); the second level has eleven subcategories (Serif, Sans 

Serif, Brush, Pen, Other tools, Wooden engraved, Other engraved, Graphic, Pattern, Texture, and Other 

ornamental); and the third level is divided into eleven stylistic subcategories (among them, Square 

Style, Formal Style, Cursive Style, Informal Style, Old Writing Style, among others), which are organized 

according to levels one and two. 

In establishing the planning for the development of the interactive digital tool, the steps suggested 

by the International Institute for Information Design (IIID) were considered. The steps presented by 

idX – Core Competencies (2007) for the practice of information design were also taken as a reference: 

Familiarization with the theme; Familiarization with the user; Creation of the proposal; Design; 

Evaluation; Refinement; and Implementation (idX – Core Competences, 2007).  

Familiarization with the theme was conducted during literature review. Regarding the familiarization 

with the user, two types of users were considered: users interested in Korean culture and scholars. The 

first group should judge the quality of the information searched, while scholars will be important for 

the adoption of a language that was both technical and understandable. The study reported here 

concluded with the conceptualization of an interactive digital tool. Further developments should 

include interface planning techniques such as sketches and wireframes, in addition to the creation of 

the visual identity elements used in the tool interface. Guidelines for this process should be found in 



306

Chapter 11. Urban experience

 
 

user-centered design and best practices for interaction design literature (i.e., Saffer, 2006 and 

Lowdermilk, 2019). 

 

Results  

Classification of hangul inscriptions The application of Kim and Lim (2018) Hangul font classification 

system to Bom Retiro Hangul inscriptions resulted in the division of samples into categories and levels, 

as shown in table 1.  

 

Table 1. Quantitative analysis of 100 samples of Hangul inscriptions found in Bom Retiro,  

according to Kim and Lim (2018) Hangul font classification system 

First tier Quant. Second tier Quant. Third tier Quant. 

Printing 61 Serif 11 Traditional Serif 6 

  Square Serif 4 

Rounded Serif 0 

Informal Serif 1 

Free Serif 0 

Sans Serif 50 Traditional Sans Serif 28 

 Square Sans Serif 10 

Rounded Sans Serif 5 

Informal Sans Serif 3 

Free Sans Serif 1 

Script 28 Brush 24 Square Style 3 

  Formal Style 10 

Cursive Style 5 

Informal Style 4 

Old Writing Style 2 

Pen 4 Square Style 0 

 Formal Style 1 

Block Style 0 

Cursive Style 1 

Informal Style 1 

Other tools 2   

Inscriptional 5 Wooden engraved 4   

 Other engraved 1   

Ornamental 5 Graphic 3   

 Pattern 1   

Texture 1   

Other ornamental 0   

Miscellaneous 1     
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Design process for data visualization The seven steps proposed by idX – Core Competencies (2007) 

can be developed sequentially, but can occur concurrently. A conceptualization of the process was 

developed (Figure 2). The following stages will be developed continuously. However, the review may 

not be necessary if any problems to be corrected are not identified during the evaluation step. For the 

implementation stage, the creation of a website is expected. The participation of users through 

feedback, testimonials, and exchange of information is expected in order to further increase the 

number of inscriptions registered in the database. 

 

 
 

Figure 2. Bom Retiro Hangul lettering samples and a first sketch of the interface for a website (a),  

as part of the conceptualization of the design process for data visualization (b) 

 

Conclusion The quantitative analysis of Hangul script samples found in Bom Retiro showed a 

preference for Printing and Script characters, in Traditional Sans Serif, Square Sans Serif, and Brush 

Formal Style. Some styles were not found at all in the samples collected, such as Rounded Serif 

(Printing) and Pen Square Style (Script). Further research is needed for ascertaining if this is a general 

trend, or something specific of the area covered in this study. 

The visual analysis of the samples helped to understand the way in which Bom Retiro Korean 

community configures a particular typographic landscape, and the conceptualization of an 

interactive interface for data visualization related to this phenomenon delineates a path for further 

interpretation of data gathered. The results reported here are an important step towards a wider 

understanding of the contribution of signs and inscriptions in Asian writing systems (particularly 

Chinese, Japanese and Korean) to São Paulo city typographic landscapes. 
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Abstract The present research work suggests the chromatic intervention, as a proposal for the design 

and improvement of the urban image in peri-urban areas, taking as a case study the El Coapinole 

neighborhood in the city of Puerto Vallarta, Jalisco, Mexico. It is proposed to conceive color as an 

element of intervention to trigger the development of peri-urban areas of the city. For the chromatic 

intervention, a qualitative research and action research methodology was proposed considering color 

as an integrated element in the study of the urban image and the infrastructure of the peri-urban 

areas selected as a case study. The results, coming from the study and chromatic intervention, show 

the necessity in the border areas of the city to generate improvements for the inhabitants and for the 

users as products of a joint action, established between the University and the different social actors 

that participate in the community. 

 

Keywords Urban color, Urban image, Color, Urban edges. 

 
Introduction Color, understood as an essential element of visual language and design, is part of 

the context in which the urban space develops. The colors of a city make up atmospheres that 

make everyday chores visible, through them, we can understand the ways of inhabiting, 

perceiving, understanding and giving meaning to the spaces, we live or visited.  

The colors of a city become part of the daily construction of cultural identities, concentrating memories 

and values from the landscape, facades, streets, neighborhoods and neighbors. (Odetti, 2019, p. 12) 

The city of Puerto Vallarta is located on the north coast of the Jalisco State, in Mexico. Since the 

1990s, it has presented a demographic urban and tourist expansion growth that has positioned it 

as an international tourist destination.  
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The image that has been built and projected to the world is a sun and beach destination with 

characteristics of traditional Mexican village (especially this image has been concentrated in the 

downtown). However, there are segregated areas around the tourist sector of the city that present 

wide differences, even in situations of marginality, whose conditions of urban infrastructure, 

services and planning would seem to be forgotten or the fate of the new territorial speculations 

by the market (Odetti, 2019). 

The peri-urban in the tourist cities of the Mexican coast, runs in front of other configurations, 

understanding that urban areas (place of infrastructure and tourist equipment) occupy a 

preponderant position on their coastline, while spaces far from this limit, present characteristics 

of rurality where we find primary activities, such as self-consumption agriculture or homes with 

backyard animals. Understanding this space in a heterogeneous way and with multiple uses and 

mixtures. 

Puerto Vallarta has two limits in its urban structure, the coastal strip in its western area and the 

mountain in the east. Thus, the occupation of the territory begins on its seafront and fades into 

the mountains, which present the peri-urban, a transit territory between rural activities and urban 

activities, characterized by the lack of urban infrastructure, but with some urban elements such 

as educational, sports and health equipment, which has generated transits and spatial 

relationships among the inhabitants of the city. 

The shortcomings in these contexts range from the attention of public lighting, sidewalks, shops, 

drains, garrisons, paving, ramps and public transport. To this list, is added the attention to the way 

in which the elements of the urban image are configured, the edges of a tourist city are analyzed, 

with characteristics of disintegration and marginality. In this work, it is proposed to place special 

emphasis on the study and proposal of chromatic intervention in the studied areas, as a visual 

element of the urban image and as a component of the identity formation and symbolic 

expression of urban life. 

 

Theoretical background As the main axis, it is proposed to analyze the social perception of the 

urban landscape. From the urban image, the cutout shows the city reality and the perceptual 

representations to be handled are identified. Public action is considered a lateral axis that is 

intertwined with the objective of the research, and the chromatic urban intervention with the 

participation of the stakeholders (Odetti, Reyes González, & Reyes González, 2019). 

Bengoa (2001), points out that the processes of anthropization of a territory necessarily develop 

over time, and that this temporal course generates different stages of domination and 

interrelation between society and nature, which acts as a support for human activities, 

constituting a dynamic process of changes in the peri-urban functions. 

The concepts are analyzed on the one hand from Sociology and Urban Anthropology and the 

works of Signorelli (1999) are considered for this task. Signorelli proposes the study of the city 

based on the conceptions of cognitive-value systems that are developed in urban contexts and 

that are products of cultural dynamics, such as urban cultural construction processes. 
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In the same sense, the ideas of Wirth (2011) explains how the city can be ‘read’ from different 

configurations that involve urban planning as a way of life. In order to read the urban space, the 

scholar highlights to pay attention to particular characteristics of a city from its physical structure, 

its social organization system and the set of attitudes and ideas that participate in the collective 

behavior and symbolic construction of the city. 

The proposal of Lynch (2008) is taken up and introduces the environmental apprehension theory, 

the sensitive image and the elements that the image of the city must be understood.  

For the study of color and the city, our research work based on a visual-perceptual approach 

(Lenclos, 1999) that introduces the concept of ‘color geography’ pointing out that the specificity 

of the traditional colors built is closely related to environmental, regional differences and, above 

all, to the use of local building materials.  

The most important contribution of Lenclos has been the development of his methodology that was 

based on the use of different stages and tools, such as observation, material sampling, drawing and 

watercolors at the place of study, the comparison and systematization of information through the 

realization of color palettes. With all this, Lenclos generated particular color palettes for the different study 

sites around the world, which aimed to characterize each area according to their specific colors. (Odetti, 

2019, p. 29) 

Zybaczynski's (2016) work on the rescue of color as an element of identity is also taken up, 

underlining how each chromatic response in the city is a design and that this is due, not only to 

the justification derived from history and a pre-existing of the same, but also as an objective of 

the faculty of color, to resolve the contradictions dictated by the transformations of the city, which 

involve both the historical urban fabric and the suburbs. 

Finally, based on the theory, the elements that constitute the Sustainable Development Goals 

(SDG) to integrate it into the design process, specifically with social participation in the 

development and integration of stakeholders. 

 

Methodology The research design corresponds to a qualitative study, with an interpretative and 

action research perspective, which takes into account the analysis of the meanings attributed by 

the research subjects to the case study, it seeks to interpret the construction of senses through 

the application of the various instruments selected. 

The general objective of the project is to make a proposal for the design and improvement the 

peri-urban image in Puerto Vallarta, Jalisco. 

The specific objectives included in this work are: 

• Analyze the elements that constitute the peri-urban image in Puerto Vallarta.  

• Characterize the elements of the peri-urban image.  

• Integrate the stakeholders in the conceptualization of the design proposal and 

improvement of the peri-urban image.  

• Propose the chromatic intervention for peri-urban image in the study case selected 

(Odetti, Reyes González, & Reyes González, 2019). 
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The selected techniques and tools are: 

• Documentary and field research.  

• Action research.  

• Cartographic analysis.  

• Analysis of qualitative variables with geographic information systems.   

• Participatory workshops.  

• In-depth interviews. 

The selected instruments are:  

• Field file.  

• Swot analysis.  

• Urban image drawings.  

• Geographic information system.  

• Interview formats.  

• Workshop format.  

• Questionnaire format. 

 

Results and discussion The different phases in which the project was divided, allowed to obtain 

information in a first stage of diagnosis on the area to intervene, the infrastructure and urban 

image conditions presented by the selected study area and the particular characteristics of the 

community. Also, it was identified the stakeholders, from the participation of neighbors, 

merchants, social, cultural and religious actors, to the presence of government authorities and 

educational establishments that constitute the context. 

The neighborhood Lomas Del Coapinole is located within Sub District 4 C and is part of the peri-

urban areas in Puerto Vallarta. 

 

 

Figure 1. Map of the peri-urban area of Puerto Vallarta and El Coapinole neighborhood 

Source: Authors (2020) 
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The chromatic intervention proposal for these peri-urban contexts supposes an impact and 

solution to variables that affect from the social order, the sustainability of marginalized 

environments, and the relationship with the productive sectors that will benefit and the 

generation of scientific and technological knowledge. The intervention of these contexts can 

serve as the basis for all actions that impact on the development and improvement in equity 

situations for the Puerto Vallarta urban border areas. 

For the diagnosis in the neighborhood, its main roads were selected for the color registration: 

 

 

Figure 2. Observation, chromatic record and synthetic color palette for El Coapinole neighborhood 

Puerto Vallarta 

Source: Authors (2020) 
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For the next step, it was necessary to identify the neighbors and the stakeholders, with whom the 

intervention is planned. For this, study sheets were made and applied, with the drawing and 

location of each of the properties to be involved in the selected polygon. 

At the time of the present publication, meetings are being developed to generate the 

participatory workshops with which the design and development of the chromatic intervention 

will be worked with the neighbors and the stakeholders. Three workshops were proposed for this 

goal. 

In the first initiative, participants are invited to work with images that allow them to express their 

needs and visualize the space they inhabit.  

The activity used as sources, photographs, icons and words that are inserted in the cartography 

of the place. Including photographs as work material allows participants to carefully observe their 

surroundings and be able to detect their own needs and / or wishes. 

The second workshop invites the participants to tell and rescue stories of the town and their life 

in it, their journeys and daily experiences in the living space they share. The idea of expressing in 

urban words or small texts their urban experiences aims to unveil all those aspects of their context 

that they wish to preserve or modify. 

The third workshop focuses on the proposal of chromatic intervention. The participants are 

presented with a color palette, taken from the diagnostic strips made and invited to select those 

colors with which they would like to intervene their facades and their urban context. In this 

workshop there is also a small conversation about sensitization towards color, which includes 

small pictorial experiences of play and combination of pigments. From this moment, the process 

of community self-management will begin to make the chromatic intervention a reality, where 

the design of the intervention, the necessary materials and the dates to specify it are planned and 

scheduled. The workshops are guided by the faculty in charge of the project, accompanied by 

students of the Instituto Tecnológico Mario Molina’s (ITMM) Architecture undergraduate 

program, and the representation of authorities that commit to follow up and conclude all the 

necessary procedures for the management of the resources and the premises that they derive 

from collective practice. 

 

Conclusion The work of carrying out a chromatic intervention as part of an urban image design 

improvement project located on the city borders, gives special emphasis on the role of color, as a 

leading element of the urban image. This means that color can build the visual memory of an 

urban area, as well as the vivid image of the city. 

By including in the methodology of this project the participatory space in the planning, design 

and self-management of the intervention, the experiences of its inhabitants are involved and how 

they interact and coexist with the colors. The possibility of choosing a color palette to intervene 

their living space generates the opportunity to make visible their streets, their squares, their 

constructions, the natural context, their facades and their textures (Odetti, Reyes González, & 

Reyes González, 2019). 



315

Chapter 11. Urban experience

 
 

In the methodology of participatory workshops, the fact of working in a playful way with images, 

stories and color, offers the opportunity to understand and experience these visual and narrative 

elements as participants in the configuration of the identity of an area, and in the urban cultural 

construction of it. 

The results of this work, coming from the study and chromatic intervention, show the need to link 

public universities with the borders areas to offer and generate improvements with the active 

participation of the inhabitants and users as products of a joint and collaborative action between 

the university and the different social actors that participate in the community. 
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Abstract ‘Not if, but when’ is a phrase included as the title of IHS report ‘Automotive on the market 

penetration of self-driving cars’ (2014). Self-driving cars are not too far from the future and will improve 

the quality of life for users. First, autonomous cars will offer mobility to users who cannot drive, and do 

carpooling in their daily life. So far, the movement has been purpose-oriented to users. Users waste 

time travelling. But soon, by using autonomous cars, users can avoid congestion and do other things 

such as read, work or sleep during their journey. Therefore, users will be able to enjoy the journey to 

their destination. As a result of this self-driving car, I would like to discuss how the user’s movement 

have changed in value. 

 

Keywords Mobility, Smart Mobility, Movement, User Experience. 

 
Introduction Physical movement is a very important element in the history of mankind, and the 

development of movement has greatly improved the quality of life. In olden days, people 

constantly moved for survival and this led to more conquests which then led to the development 

of surplus products into trade and logistics for trade.  

In the industrial era of the 19th century, railroads developed, causing population concentration 

and employment in cities. In the 20th century, mass production of car led to suburbanization from 

the center of the city, and activities outside the city center increased. The advancement of 

technology has promoted a change in the paradigm of movement, and the range of people's 

movement has gradually expanded due to the diversification of vehicles and fuels such as ships, 

railroads, and aviation, the development of engine technology, and the desire of people to move. 

And with the advent of the 21st-century digital era, ICT converges on transportation means, and 

existing transportation networks are more efficient and customized. This has increased the user's 

travel experience. In addition, with the development of self-driving cars, there has been a great 

change in the movement of users. I would like to look at the change in mobility seen from the 

technical side, from the user-centered side and introduce the future research direction. 
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Movement The essence of the movement is the connection between life and time. According to 

Statistics Korea's (2016) classification of daily use, lifetime is divided into three categories:  

• Essential time,   

• Mandatory time 

• Spare time 

Essential time includes sleep, meal, and personal maintenance (health care, family care). 

Mandatory time includes working, doing housework, learning, travelling, and spare time includes 

social activities, media, religion, culture, sports, and other leisure activities. British sociologist John 

Urry (2014) categorized the movement into 12 categories: commuting, business, leisure, family 

encounters, appointments with friends, travel abroad, and migration. Movement is gradually 

relieving inconvenience and inefficiency by providing customized services to users as mobility 

platforms are emerging due to the development of information and communication technology 

and the development of smartphones. 

 

User-centered movement As technology advances in mobility, people can move farther and faster 

without having to move more often or spend time to move. Looking at the history of mobile 

development so far, humans, the subjects of movement, were relatively alienated by the constant 

development of automobiles. However, self-driving cars are changing the value of our mobility. 

Previously, movement was a teleological concept aimed at simply moving from the current 

location (A) to the target location (B). As a result, various modes of movement have developed 

with the main goal of moving faster and longer distances. As a result of this, the main concept of 

movement has changed from one place (A) to the destination place (B), and evolved to make the 

process of movement more convenient. 

 

 
 

Figure 01. User-Centered Movement 
 

Transportation change to Mobility Platform There are various means of transportation such as 

bicycles, motorcycles, cars, trains, ships, and airplanes. Among them, if you look at automobiles, 

they are currently developing in two directions. The first is autonomous, and the second is shared. 

Self-driving cars benefit society by allowing users to travel conveniently, reducing accidents, and 

saving time, space and energy. Furthermore, the automotive industry has become increasingly 
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servitized with the sharing of means of transportation, and the final purpose of transportation is 

changing, such as in the case of Maas (Mobility as a Service). This context is also causing many 

changes in the movement patterns of users.  

In addition, the automobile manufacturing industry is transforming into a service industry, and, 

according to some forecasts, the future global automobile industry leaders tend to be Google and 

Apple. As the automobile industry became a servitized, various services such as sharing like Uber, 

and subscription have appeared, and new businesses were created. This shows the subject of 

movement is expanding not only to people, but also to pets, goods, and services. 

The mobility industry can be divided into two types, depending on the type of companies that 

operate significantly. The first is the service provided by leading automobile manufacturers such 

as BMW, Audi, and Hyundai, aiming to transform themselves into mobility service companies in 

line with the development direction of the industry and the form of automobile consumption. 

The second is provided by platform-based service companies, such as Uber, Grab, and DiDi, rather 

than automotive manufacturers. 

 

Research trend of mobility The research direction of the mobility industry is divided into ways to 

utilize new technologies, increase user acceptance of new technologies, and ways to sustain 

them. Measures to utilize self-driving cars are being researched by the composition of space, 

while measures to increase acceptance of users are being researched by interaction method. 

 

Space The meaning of the interior space of automobiles, which was confined as a ‘space for 

driving', is changing according to the times, and the spatial meaning of automobiles is expected 

to expand into a ‘moving second living space and workspace’. As the boundaries between home, 

car, and office space become ambiguous, a research on how a car becomes a single space and is 

utilized focuses on sheet composition, displays, tables, etc. to assist people’s behavior while 

moving. Research on the arrangement of various elements is currently in progress.  

In addition, as the means of transportation become a service, the importance of space inside the 

means of transportation is also increasing by providing customized services to users, not just 

transportation. 

 

Interaction Article 1 of the German Road Traffic Law (2018) defines “the use of roads requires 

constant attention and mutual respect.” In various traffic situations such as drivers, pedestrians, 

and cyclists, they communicate with each other through eye exchange, hand gestures, actions, 

and language. In the era of self-driving cars, interactions led by people such as drivers and 

pedestrians will change to automobiles as the main subject of communication and people will 

interact more with cars rather than interacting with others. 

Autonomous cars will exchange information with various infrastructures such as Internet of 

Things, parking lots, traffic lights, traffic signs, and traffic control centers. Self-driving cars will also 

choose the best route based on data such as vehicle flow, parking space, and traffic signal 
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changes. Therefore, cars will communicate with each other through V-to-V model of vehicle 

communication. 

As such, the system of exchanging information between cars and cars, cars and drivers, cars and 

pedestrians has become important, and many studies on interactions are being conducted in 

various ways, such as visual and auditory. 

 

Sustainable mobility Environmental problems are getting worse around the world, and cars are 

one of the factors causing climate change. So, car manufacturers are focusing on sustainability. 

It refers to the importance of developing new energy sources for transportation in terms of 

environmental aspects and is interested in electric or hydrogen vehicles. 

 

Conclusion With fully self-driving cars expected to be released in 2035, the biggest difficulty in 

popularizing self-driving cars is users’ perception of reliability. In particular, as the accident rate 

of self-driving cars under study increased, the reliability of the technology decreased. According 

to a consumer survey conducted by Morning Consult of the United States (2018), self-driving cars 

are safer than human-operated cars. However, the monthly survey showed that the percentage 

of people who thought they are not safe was 50%, an increase of 14% compared to the previous 

result, and 27% of opinions that self-driving cars are safer, a decrease of 6%. In addition, a survey 

conducted by the American Automobile Association (AAA) (2014) found that 73% of Americans 

were afraid to ride self-driving cars. According to Deloitte's (2017) global automotive customer 

survey, Korean consumers' acceptance of autonomous vehicles is on average 50%, and 81% say 

that fully autonomous vehicles are unsafe. The results of automobiles and government 

regulations, driving experience of acquaintances, and releases by trusted manufacturers are 

important prerequisite to enhance perception of safe driving. 

Among these, in order to improve the user's trust, the current technology must also be developed 

based on safety, but it is important to design it to increase the user's acceptance, and for this 

purpose. Exploring on ways to increase the interaction and utilization between the vehicle and 

the person is the topic of my ongoing research. 
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Abstract The city of Tampico in Mexico is an industrial and commercial port marked by its extraction 

from oil fields at the beginning of the 20th century (1911-1938). Its history was described by American, 

English and Dutch foreigners who belonged to the oil industry, with lifestyles away from the locals 

that were represented in the architectural style built in houses and multi-family buildings. These 

structures are part of the culturally and communicationally materialized history through inscriptions, 

writing models (Gray, 1960) or graphic symbols on their facades as identification, which we call 

historical identification graphics. The design objects represent the multicultural historical local color 

of that part of the world full of ornamentation with figurative forms, such as: acanthus leaves in the 

decoration of national roots, authentic graphic styles, use of proportions in high and low relief, as well 

as handling of construction materials of the time (concrete, brick, granite, among others). This 

research presents some of the results obtained from the morphological and symbolic study of the 

ornamental elements present in these cultural design objects, as a reflection of their stylistic 

evolution during the 19th-20th centuries. The interpretation of these graphic constructions suggests 

an order, a balance, a texture, a rhythm, a symmetry, a formal coherence of the historical composition 

represented in its architectural materiality. 

 

Keywords Writing models, Represented symbolism, Historical significance. 

 
1. Introduction The historical identification graphics as part of the antecedents of corporate 

graphic design and the writing models in the architecture of Tampico were the result of political, 

economic and socio-cultural events from the Industrial Revolution and the time of the oil boom 

in Mexico. The dialectic of graphic design transited its materiality and merged with other styles 

of artistic currents, which resulted in hybridizations, transformations and communicational 

graphic accumulations represented in stages: 1. Porfiriana (1876-1910), 2. The Revolutionary 

Movement (1910- 1917) and 3. The beginning of the oil industry in Mexico (1911-1938). The presence 

of inscriptions or writing models or graphic elements based on names, initials, symbols, shields, 
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among others, have been exhibited in a sculptural way with construction materials in the main 

area of the architectural facades of buildings in the historic sector of the city and surrounding 

areas. On these elements, material culture was graphically represented as an interrelated unit 

between social cultural theory and practice, a reflection of lifestyles, myths and customs. 

The present analysis arises from a macro work called “Graphic memory of Tampiqueño design” 

(Lozano et al., 2020) in which 104 identifying graphics are taken as a sample, composed of formal 

and visible characteristics in terms of their writing model, color, shape, texture, movement, in 

addition its dimensions, symmetry, emphasis, among other aspects that allow to establish a 

visual reading are considered. 

In this visual analytical tour, on the one hand, the multiculturalism established by those who 

inhabited the sector at the determined time (English, American, Belgian, Dutch, Spanish, French, 

German, Chinese, Arab, mainly) was observed in cultural traits represented in the artistic currents 

adopted, such as: Art Nouveau or Modernism, Art Deco, Neoclassical or Neostyle, Functionalism, 

Eclecticism, among the most prominent. On the other, the symbolism was noted with 

characteristic features through textures, colors, and expressions that allowed cultural distinction 

(origin, intention, economy and mediatization). 

These identifying graphics have been studied as symbolic objects, which carry a sensory load, for 

which reason their reading varies according to the cultural references that the observer 

possesses; therefore, it does not produce the same feelings towards all those who are related to 

these signs, considering that "visual representations change their function when they change 

context and when the person who reads them changes" (Larrea, 2020, p. 71). In this framework, 

the identifying graphics and architectural ornaments presented in the landscape of Tampico 

become objects signs - and at the same time cultural signs - whose meanings are maintained 

over time. 

 

1.1 Formal characteristics of the identification graphics: writing models and ornaments When a 

design object is interpreted from its symbolic reading, it is necessary to recognize its constituent 

elements (morphological, chromatic, structural), their arrangement (sizes, textures, movements, 

contrasts, lights, typographic resources, among other qualities) and the cultural context where 

they were created. The interpretation of visual representations, their morphological components 

and derivations of the plastic structure make it possible to understand their significance. 

Organic forms, for example, were valued in their internal or concave, external or convex 

expressions, based on their movement and balance, with order, regularity and size or weight, 

considering the structural parts of the designs. Additionally, rigid and geometric forms were 

analyzed with reference to their constructive skeleton with dynamic symmetry, which arises from 

a system of varied relationships, giving the appearance of visual rhythm with movement or 

balance. 

In addition, around the letter, as a model of writing in architecture and ornaments, the following 

were considered:  
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1) The shape, due to its exterior (convex) and interior (concave), defining the spatial volume 

and size;  

2) The position in space and its horizontal, vertical or central distribution, as well as the 

relationships between the elements and the surface as inherent physical reality;  

3) High and low relief as an indicator of texture (through variations in the material and 

qualities of another sense around the touch);  

4) The movement or rhythm in static forms that projects through the forms the appearance 

of an action or dynamism (Dondis, 1990);  

5) The proportion understood as the relationship in the magnitude, quantity or degree of 

one element against another (Gillam, 1980);  

6) Symmetry or asymmetry, in reference to the visual balance that predominates in the 

facades (Dondis, 1990);  

7) The ornaments, which have specific meanings in each case;  

8) In the typography, the emphasis or intervention was considered according to the weight 

(wider or less wide) or power of the message used with resources such as condensation, 

expansion, thickness, fineness, inclination. 

The ornamental effects in the writing models were achieved with the decoration of the letter in 

its constituent elements, extravagance in terminations or vertices; ornaments inspired by fish, 

birds or even human figures; borders, vignettes, friezes and rosettes (Meyer, 2004). However, it is 

necessary to point out that the number of symbolic elements found in the ornamentation was 

unlimited, but nevertheless, the forms previously described summarize and group some main 

elements found in the facades under study (as presented in table 1). 

 
Table 1: Visual structural description based on potential indicators 

Figure 
Shape 
Concave or convex 

Position 
Horizontal, vertical and 
central 

Relations 
Elements and surface 

 

Convex Central 

Numbers and 
ornaments in the 
highest part of the 
building. 

 

Convex Central 
Letters in the highest 
part of the building. 

 

Concave and 
Convex 

Central 
Numbers and symbols 
on the highest part of 
the building. 
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Convex Central 
Letters and numbers 
in the highest part of 
the building. 

 

Convex Central 
Numbers in the 
highest part of the 
building. 

Source: Lozano (2020) 

 

2. Objectives The general objective of this research was to determine from a descriptive and 

quantitative point of view, the formal characteristics and detailed patterns of the historical 

identifying graphic objects that belong to the built heritage of the city of Tampico with the 

purpose of documenting and preserving the iconographic physiognomy of the city. 

The general objective was specified in three particular objectives: 

1) Register the graphic objects by type of inscription, writing model or graphic symbol. 

2) Classify graphic objects in order to establish visual patterns. 

3) Formally interpret the iconography of the writing models and ornaments. 

 

3. Methodology This research was divided into three moments of work and review. The first term 

of work referred to the observation and registration of objects with inscriptions, writing models 

or graphic symbols integrated into the architecture of historic buildings in the city of Tampico. 

With the inputs obtained, specific forms were read, interpreting from analogies to conventions. 

Similarities, contrasts and components were recorded from a categorization based on the 

specific visual phenomenon to be highlighted. Afterwards, we proceeded with a decoupling of 

the elements that configured the visual object, seeking the compositional origins linked to the 

basic forms and structures, for the articulation of the parts in simple conventions from whose 

relationship the total form arises. 

In this way, when carrying out a morphological analysis, first, the structure of the object in which 

the molded shape is located was examined, then the components of the plastic structure were 

established to determine the formal syntax present in the analyzed piece. This process responded 

to a permanent decoding that allowed the creation of a new encoding, recreated by means of 

the multidisciplinary analysis of the forms. 

The interpretation started from the observation of the projection of form and counterform, since 

they have a reversible character and perceptually formulate two alternate images. The form had 

a greater visual identity, while the counterform was undefined, but they allowed us to understand 

the formal globality. These forms were associated with each other by plastic relationships such 

as: coincidence, distancing, adjacency, superposition, intersection, addition or subtraction, which 

configure the visual syntax. 
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4. Results Considering the ornamental signs as primary components of the iconographic analysis 

deployed in this study, a critical journey was made through the globality of the images surveyed, 

seeking to recognize the cultural and social values contained in each architectural model. The 

visual representations analyzed, by themselves, did not reveal a symbolic content. This reading 

was possible given the articulation in a symbolic language that is understood within a delimited 

context. In this way, the significance expressed by the ornamental graphics of the facades of 

Tampico is understandable within its cultural semiosphere (Lotman, 1996), in which symbolic 

nuclei coexist, presenting a delimited character within a historical-cultural framework. However, 

they hybridize in constant contact with other similar configurations. 

The approach deployed on the graphic memory of the facades of Tampico – from a multiple, 

sociocultural position – accounts for the meanings historically attributed by the first audiences, 

and by the later audiences that currently pass through this architectural landscape, in such a way 

that this reflection encompasses the stylistic changes that are evidenced through ornamental 

practices. Thus, the discernment about the forms materialized through communicational and 

cultural graphic objects within the urban fabric, are a sample of the signic testimony of past 

stages (19th-20th century). 

For this reason, this investigation placed each of the ornamental elements in its specific context, 

to identify the general meanings from each of its pieces, since sometimes these signs are 

recognizable as unique elements, “but their veiled existence it intensifies the search for its 

meaning, its message ”(Frutiger, 2007, p.47). 

In each of the symbolic forms addressed, their constitutive origins have been traced, for example, 

many basic elements were extracted from nature, – such as flowers, shells or bay leaves – , 

however, their significance, for the Tampico's people is anchored beyond its primary meaning (as 

shown in table 2). 

 

Table 2: Formal description of the identifying graphic figures. Produced by Lozano 2020 

Figure 
Identification graphic 

Shapes (Graphics) 
Vectorization 

Identification 
Association or Experience / Motives 

  

Informative typography 

  

Symbol 

  

Animal representation 
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Flowers 

  

Leaves 

  

Nature-shells and snails 

  

Ornaments - Shield 

  

Ornaments 

  

Symbolic form 

Source: Lozano (2020) 

 

5. Conclusions According to the results obtained, we can affirm that the registration, classification 

and interpretation of the historical identification graphics on the facades of buildings in Tampico 

presented detailed characteristics and patterns with stylizations of social values, myths and 

traditions, status. The fashion represented was carried as a memory of the ornamental, decorative 

style rooted in the national, neocolonial, and characteristic materials of the time. 

The manners dialogue was expressed with historical architectural shapes and colors, curves or 

free lines, metaphorical names, among others. The textures, materials and languages in the story 

and context, articulated and displaced, formed the visual identity of the urban landscape. The 

original identity appeared as an articulation of representative elements of identification in that 

social reality. 
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Conclusion

Since its inception, this book was intended to provide a space for research exchange on a topic that is 

very relevant to the current design industry but has not been thoroughly addressed in the literature. We 

consider the papers presented in the 11 chapters of this book to have provided readers with not only an 

overview of the context, but also fresh views on experience design practices. In addition to compiling 

research outcomes, we expect this publication to establish a bridge between Asian and Latin American 

perspectives on design research and indicate means of future joint research efforts and academic 

exchange.

Conclusion
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