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New computational technologies for creation and production offer inter-
esting aesthetic and creative possibilities to be explored, particularly in its 
respectful dialogue with traditional crafts (textiles, crafts). For this project, 
the concept of “home” or “genealogy” is taken as a common ground, for 
free creative interpretation and exploration, from on its different mean-
ings: as a place where we live (house), as a text for social interactions (con-
stitutions), as the sky over us (astronomical data), among others. H.Om.E 
project aims to create bridges between cultures from South America and 
Asia, exploring the potential of the encounter between technologies and 
traditions, methodologies, and scales: from local traditions to global digi-
tal culture; from handcraft to computer-generated artwork; among others. 
Artists from Chile, Taiwan, and Japan will develop different kinds of pieces; 
data physicalization in textiles; data for parametric and generative design; 
and visual pattern creation based on legal texts; among other explorations. 
This paper seeks to briefly describe the H.Om.E Project, the main concepts 
used, its methods, complexities, and troubles of the process, with attention 
to the free exploration of the possibilities of computational and technolog-
ically mediated tools in its encounter with traditions and crafts. Also, some 
description of the current stage, next steps, and possible outcomes of the 
project are commented on.

1. Introduction 

This paper aims to briefly describe the H.Om.E Project, a collaboration 
among artists, designers, and programmers from Taiwan, Japan, and 
Chile, initiated in 2022 with the support of the [National Culture and 
Arts Foundation (NCAF)] in Taiwan. As of January 2024, and following 
some modifications to its goals and methodologies, this ongoing project 
enters a second stage of development.

The project serves as a space for the involved artists to freely ex-
plore aesthetic, conceptual, and methodological possibilities offered by 
recent computational and technologically mediated tools to delve into 
traditional creative practices of each creator’s respective country, such 
as crafts, textiles, and drawings.

During meetings among the creators, an open interchange of ide-
as and concepts from different fields is discussed. Some of these ideas 
become relevant, while others are discarded, sometimes revealing cul-
tural differences, yet ultimately aiming to find common perspectives for 
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the project. From this standpoint, these discussions are as valuable as 
the artworks themselves.

Subsequently, the main concepts, methods, and developments thus 
far will be described, allowing room to address some of the complexities 
and challenges that arise in the process.

1.1. Origin of the Project

The H.Om.E project has its roots in previous creative experiences. The 
first stage of our collaborative project encompasses the integration of 
three previous projects: Tribe Against Machine2 (Taiwan, 2017-2018), 
The Mind of a Greenhouse and Tashi Gatsen Charity School3 (Tibet, 
2018), and the I_C Project4 (Chile, 2021-22).

Tribe Against Machine, a 10-day annual summer camp in Taiwan, 
facilitated collaboration among artists, hackers, and activists, explor-
ing the fusion of smart materials with ancestral cultures through work-
shops and fieldwork.

The Mind of a Greenhouse emerged from a greenhouse project in 
2018, aimed at providing year-round food for orphan children in the 
Tashi Gatsen Charity School in Tibet. This project evolved into a multi-
disciplinary endeavor, incorporating scientific research, artistic pro-
grams, and technology implementation in high-altitude agriculture.

Finally, the I_C Project initiated in 2022 in Chile delves into the in-
tersection of wearable technology and textiles, emphasizing the trans-
formative potential of merging indigenous clothing culture with new 
technologies, and exploring the relationship between individuals, com-
munities, and the environment through the lens of astronomy.

These three projects collectively laid the groundwork for a cross-cul-
tural, interdisciplinary collaboration in the next project, bridging art, 
science, technology, and social impact, and fostering new intercultural 
artistic dialogue.

1.2. Original Motivation: Goal

One of the ideas behind the project was to create bridges between re-
cent computational technologies and traditional cultures. Consequently, 
a name that encompasses this idea was necessary. The name H.Om.E. 
was created, containing the Sanskrit word Ōṃ and referring to heritage, 
earthship, and the idea of “home” itself, with different possible inter-
pretations.

There were two major reasons why we considered integrating the 
three previous events. Firstly, it was due to community formation, aim-
ing to impel the knowledge exchange of e-textiles, smart wearables, dig-
ital crafts, and heritage culture. Secondly, it was to enhance the goal of 
bridging traditions and modern technologies by gathering communi-
ties. For example, the greenhouse project in Tibet was inspired by Tribe 
Against Machine, and the I_C project in Chile sought ways to reconstruct 
ancient cultural astronomy with modern astronomy data. We expected 
to gather our resources and experiences to better achieve our purposes, 
which was the origin of our attempt to build international connections 
within three projects.

Members of the project believe that exploring an innovative plan-
etary view of our living environment is crucial for reviewing our past, 

2. https://tribe-against-machine.
org/

3. http://wiki.tribe-against-ma-
chine.org/Greenhouse+Project

4. https://vestibles.cl/proyec-
tos/i_c-interconexiones/
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particularly from technological and anthropological perspectives. From 
here, some initial objectives were developed:

To empower the Mapuche, Atayal, and Tibetan cultures by facilitat-
ing their collaboration with contemporary art and science institutions 
at the data level.

To examine how global and interdisciplinary art projects can work to-
gether and how this network benefits each minority culture in the project.

To generate interdisciplinary artworks that encompass astronomy, 
textiles, and architecture.

The aim is to create a harmonious narrative that incorporates an-
cestral and modern perspectives, recognizes the relationship between 
ancestral and modern technology as complementary, and brings these 
various disciplines together.

At present, this is an ongoing project, and this paper presents an 
overview of its current process of exploration in the intersection be-
tween technologies, design, art, and traditional craftsmanship. Depend-
ing on the research interest of each creator, the outputs are open to 
different formats, ranging from woven architecture, videos, generative 
design, and textiles, among other possibilities.

A challenge started to appear related to the development of a meth-
od to integrate all the different topics discussed in the meeting into a 
coherent framework. For example, how to bridge generative design and 
heritage preservation coherently, at the same time meaningful and re-
spectful with heritage preservation purposes.

1.3. First-stage challenges and modifications 
in the project

Throughout the process, several changes were made due to unforeseen 
challenges arising from our initial aim to integrate people from original 
cultures into the project. Despite initial sufficient communication with 
Atayal and Tibetan agents, differences related to paperwork, actions, 
and artwork creation proved difficult to reconcile. The language barri-
er further complicated matters, resulting in time-consuming iterations 
with limited results. Consequently, we opted to redefine the research 
scope, reducing fieldwork and refocusing on a more closely-knit group 
of artists.

1.4. New Motivation, goals, and Final Team

Following these complex situations, the project’s focus shifted towards 
representing the current world as a home interconnected by sociocul-
tural and technical systems, utilizing data from both Asian and South 
American cultures to develop speculative art-design proposals. The 
project now serves as an interdisciplinary space encompassing various 
creative disciplines, including architecture, textiles, generative design, 
media art, visual arts, and graphic arts.

The current participants of the H.Om.E project include:
Shih Wei Chieh: Founder and coordinator of the project, an artist 

and technologist from Taipei, Taiwan.
Satoru S: An architect and programmer from Tokyo, Japan, special-

izing in the intersection of code and complex systems.
María José Ríos: A Chilean artist focusing on textiles, wearables, 

and technology.
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Ricardo Vega: A Chilean artist, designer, and programmer, explor-
ing various modes of visual data representation.

The collective organization is collaborative, with one coordinator. 
The groups hold online meetings every two weeks to discuss relevant 
concepts, current developments, and new proposals.

The first stage of the project commenced in November 2022, pri-
marily consisting of dialogues about the different concepts involved 
and the sharing of opinions. Subsequently, some participants began 
creating initial proposals for discussion. During this initial stage, initial 
contact with local individuals was established to explore potential spec-
ulative collaborations, which, as previously mentioned, was ultimately 
discarded.

2. Current Developments, Art pieces, Results and 
Analysis

The second stage commenced in January 2024, to refine the project’s 
concept and create artwork. Given that H.Om.E is an exploratory project, 
its objective is not limited to materializing in a particular format, such as 
an exhibition or catalog. However, various options, including those dis-
cussed during group meetings, are being considered for future stages.

For this stage, drawing from lessons learned in the previous phase, 
project participants have developed a brief text summarizing the main 
concepts they are working on. While the overarching concept of “home” 
remains central, interpretations have become more personal, varying 
depending on the creator’s discipline, research interests, or aesthetic 
approach. Original texts expressing each creator’s intentions will be 
presented in quotation marks, alongside brief descriptions of the explo-
rations undertaken in the first stage.

Shih’s Conceptual Approach:

At the project’s outset, he grappled with the challenge of discovering hid-
den relationships connecting three culturally disparate yet project-ori-
ented entities. Initially, he sought to create a coherent narrative capable 
of bridging the mindset gaps between different topics, ultimately trans-
lating mindsets. While this idea was speculative, inspiration struck dur-
ing an online discussion on autopoiesis, offering a potential framework 
to integrate generative design, data science, art, and our social system 
as life systems.

Employing generative design to simulate our complex reality, he ex-
plores the concealed connections between the diverse landscapes of the 
Andes, Tibet, and Taiwan’s Atayal region. This work parallels research 
in artificial intelligence’s latent space, a realm where researchers aim to 
uncover hidden patterns and relationships among datasets. By visually 
mapping potential relationships between these landscapes, our project 
may unveil hidden planetary connections, albeit in a manner challeng-
ing traditional logic.

Shih’s Creative Developments:

His current practice within the project encompasses two main en-
deavors. Firstly, he focuses on material science, aiming to create crafts 
addressing environmental issues in the Tibetan greenhouse while 
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potentially facilitating generative design collaboration. This involves 
developing a solar cell prototype with Tibetan calligraphy-shaped elec-
trodes, inspired by the region’s reliance on solar energy and intended 
for educational purposes at a local elementary school. Additionally, ex-
periments involving dye-sensitized solar cell technology on woven sub-
strates have been conducted with support from the Hackteria hacker 
residency program.

Secondly, he explores the relationship between heritage and envi-
ronmental data (e.g., weather, astronomical data) using deep learning 
tools. Leveraging Real-time Audio Variational autoEncoder (RAVE), he 
applies deep learning techniques to environmental data in waveform 
format, inspired by previous attempts to illustrate hidden relation-
ships between heritage and surroundings. Future work aims to map 
these connections to latent space, akin to data visualization within deep 
learning tools.

Satoru’s Conceptual Approach:

In systematic design thinking, two major approaches emerge: typo-
logical and generative. The former involves analyzing existing designs 
and categorizing them, while the latter focuses on developing rules to 
generate designs. Despite their differences, he sees them as ultimately 
interconnected—the typological system could evolve into a generative 
system. By pursuing highly sophisticated rules yielding emergent ty-

Fig. 1. A prototype of a woven DSSC 
made with heat-resistant mineral 
fiber substrate. The electrodes can 
be patterned and dyed with plants, 
making it potentially suitable for 
data visualization purposes and the 
textile-oriented research in the 
project. This research about DIY 
solar technology originated in the 
greenhouse project in Qinghai. 
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pological qualities, he believes designers can navigate complex design 
challenges in our era.

Satoru’s Creative Developments:

Within this project, he confronts challenges at the intersection of science, 
art, and heritage, particularly within architecture. By introducing a hi-
erarchical relationship within a bottom-up agent algorithm, he aims to 
maintain a bottom-up approach while infusing organization into chaos. 
This hierarchical control system introduces a sense of order, with actions 
at different levels contributing to the overall geometry. The resulting 
forms exhibit patterns and randomness, reminiscent of ancient Middle 
Eastern dwellings, offering a unique integration of disparate forms.

María José conceptual approach:

María José delves into textiles and their ancestral weaving crafts as not 
just artifacts, but as intricate information systems and structures. On 
another front, she explores wearables, which, through upcycling trans-
formations of textiles, acquire the capacity to embody specific states and 
projections. This is made possible by the myriad combinations arising 
from the interplay of subjectivity and information, alongside the materi-
ality of matter, situating wearables as interactive spaces between physi-
cal and digital-virtual realms. Especially in her conceptual work, fabric 
serves as a system capable of transmitting and displaying information.

Project Focus:

This project fundamentally explores the intersection of astronomy and 
textile techniques, leveraging their cultural significance in traditional 
cultures. Through the integration of new digital technologies for visual-
izing astronomical data, including those available at the ALMA Data Ob-
servatory, textiles become mediums for visualization and connection. 
This approach not only offers new avenues for data visualization but 

Fig. 2. Prototype work made by Sa-
toru Sugihara, generated in Process-
ing based on the Atayal diamond pat-
tern and the stepping zigzag pattern 
known as the Andean symbol5.

5. https://youtu.be/GlQuBfKu1iw
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also underscores the importance of textiles in our history and cultural 
identity, a legacy that endures through millennia.

Implementation and Methodology:

María José’s approach encompasses a blend of traditional textile tech-
niques with modern technology to visualize and connect with astronom-
ical data through textiles. This innovative fusion expands the horizons 
of data visualization by leveraging the enduring craft of loom weaving in 
conjunction with contemporary digital, analog, and mechanical imple-
mentations.

The implementation process involves the utilization of a Norwe-
gian mechanical-digital loom, specifically chosen for its compatibility 
with the project’s objectives. This sophisticated tool serves as the can-
vas for weaving astronomical data into tangible forms, bridging the gap 
between ancient weaving traditions and cutting-edge data visualization 
techniques.

The woven surfaces, measuring 70 cm x 90 cm each, serve as visual 
representations of astronomical phenomena, translating complex data 
into tactile and visually captivating artworks. Through meticulous 
craftsmanship and technological integration, María José transforms 
raw data into tangible expressions that resonate with cultural signifi-
cance and contemporary relevance.

This description underscores the project’s multidimensional ap-
proach, highlighting María José’s pioneering efforts to merge heritage 
craftsmanship with modern data visualization methodologies. By imbu-
ing textiles with astronomical data, she not only expands the bounda-
ries of artistic expression but also fosters a deeper understanding of our 
place in the cosmos.

This comprehensive implementation strategy showcases María 
José’s commitment to pushing the boundaries of traditional art forms, 
demonstrating how textiles can serve as powerful conduits for convey-
ing complex information in accessible and engaging ways.

Fig. 3. Prototype from I_C Project, 
astronomy data being woven into 
textiles with, prototype photo from 
Barcelona.
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Ricardo’s conceptual approach: 

In the contemporary environment, the dissolution of the individual is 
evident in the face of vast amounts of data characterized by its mas-
siveness, speed, and abstraction (Manovich 2002). Typically, data is 
presented in visualizations geared towards functional and analytical 
representations, employing common graphic resources like bars, dot 
plots, and curves to facilitate rational and efficient comprehension of 
data features.

However, this project represents an opportunity to diverge from tra-
ditional data representation strategies and explore alternative forms of 
expression. By drawing from two primary sources of data—astronom-
ical data and the text of the Chilean constitution—the project aims to 
generate images that transcend traditional analytical representations. 
The celestial realm serves as a metaphorical backdrop, symbolizing our 
shared living environment encompassing humans, nonhumans, and 
living and nonliving elements. Meanwhile, the text of the Chilean con-
stitution serves as a foundation for creating drawings, reflecting the so-
cietal framework that establishes common rules for coexistence.

In both cases, the project emphasizes visual exploration over an-
alytical analysis, appealing to the senses and fostering aesthetic and 
subjective experiences. Through these visual mediums such as imag-
es, videos, and graphics the project endeavors to reclaim the subjective 
character of the individual within the realm of data representation.

Fig. 4. A textile work made with 
laser exposure and a New Cyano-
type. The design was generated in 
Max/MSP and was converted from the 
ADQL code of one celestial within 
the Incan dark constellation in the 
Gaia library.
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Ricardo’s creative developments: 

For the project, he primarily relies on two sources of data. Firstly, astro-
nomical data, including exoplanets and galaxies, serves as a foundation 
for exploring visual representations, drawing inspiration from previous 
textile projects. Additionally, initial explorations into data sonification 
are underway, always in conjunction with visual imagery. Among these 
explorations, the most developed efforts revolve around utilizing the 
constitution as a data source. This choice is motivated by the material 
characteristics of the text, which are represented as discrete symbols, 
as well as the symbolic significance of these documents, particularly in 
light of recent events in his home country, Chile.

Drawing inspiration from historical precedents, such as the Quipús 
used in Inca domains for communication and data storage, he incor-
porates elements of their mobile structure and textile-based data rep-
resentation, characterized by lines and dots. Another significant ref-
erence for the project, both visually and conceptually, is the illustrated 
chronicles of Felipe Guaman Poma (Peru, 1534-1615), which provide a 
rich source of inspiration for visual explorations. He extends his grati-
tude to individuals who contributed to his research, including G. M., an 
anthropologist, and C. M., a linguist.

Examples showcased in the project demonstrate the utilization of 
the constitution’s text to create drawings using simple software written 
in Processing. By assigning letters as parameters to manipulate and 
color elements such as dots and lines, the drawings yield unexpected 
and visually compelling results.

Fig. 6. This series takes text 
(constitutions) drawing lines or 
points and depending on the letter 
detected, the position is condi-
tioned by the text. Made in Pro-
cessing and Python. 

Fig. 5. Iteration for a proposal 
called "ladder". Some words were 
used as parameters to prototype the 
following images.
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Context and Project Concept:

In our current environment, characterized by the overwhelming pres-
ence of data, there’s a tendency for individuals to dissolve before the 
sheer massiveness, speed, and abstraction of this data (Manovich 2002). 
Typically, data is visualized in functional and analytical representations, 
emphasizing rational and efficient comprehension through common 
graphic resources like bars, dot plots, and curves. However, this project 
presents an opportunity to diverge from traditional representations, al-
lowing for the expression of individual subjectivity through aesthetic 
motivations.

Data Sources and Exploration:

The project aims to create images derived from two primary sources: 
astronomical data and the text of the Chilean constitution. The celestial 
realm represents our ultimate shared environment, encompassing all 
living and nonliving elements. Conversely, constitutional texts serve as 
the foundation for societal rules and norms, akin to a communal dwell-
ing for specific societies. These explorations prioritize visual experienc-
es over analytical analysis, embracing the subjective essence of individ-
ual expression.

References and Collaborations:

Inspiration for the project extends to historical references such as 
Quipús, known for their mobile structure and textile-based data rep-
resentation, and Felipe Guaman Poma’s illustrated chronicles, which in-
form visual explorations. Special acknowledgment is extended to Gerar-
do Mora from Chile, Anthropologist, and Constanza Martínez G, Chilean 
Linguist, for their invaluable contributions to the research process.

Visual Examples and Methodology:

Examples showcased here demonstrate the project’s utilization of the 
constitution’s text to generate drawings using a simple software devel-
oped in Processing. By assigning letters as parameters to manipulate 
and color elements like dots and lines, unexpected visual outcomes 
emerge, reflecting the project’s emphasis on unconventional rep-
resentations and subjective expression.

This revision captures the essence of the project’s divergence from 
traditional data visualization methods, highlighting its focus on aesthet-
ic experiences and subjective expression.

3. Discussion

The collaboration between diverse cultures and disciplines within the 
H.Om.E Project has been a significant achievement, marked by four 
key iterations. Firstly, Tribe Against Machine (2017-2018) initiated the 
fusion of e-textile artistry with traditional craftsmanship, pioneering 
the integration of smart materials into indigenous attire. Secondly, the 
greenhouse project in Tibet expanded beyond textile design, incorpo-
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rating fields such as generative design and solar cell technology in ar-
chitectural applications. 

Thirdly, the I_C Project (2022) laid the groundwork for connecting 
ancient celestial knowledge with modern data, influencing the global 
collaboration and planetary perspective of the current project. Lastly, 
the initial stage of the H.Om.E Project provided a platform for experts in 
generative design and heritage preservation, fostering the adoption of 
systems thinking within the project’s social science context.

A central challenge for the H.Om.E Project has been balancing her-
itage preservation without the invasion of techniques and ancient cul-
ture with artistic objectives. Approaches like systems thinking offer the 
potential to navigate the complexity of this endeavor by emphasizing 
holistic understanding over reductionism. Further exploration into this 
framework is warranted to align generative design tasks with social sci-
ence contexts effectively.

Nonetheless, the project encountered communication barriers 
with Atayal and Tibetan community representatives, resulting in a loss 
of cultural connection and a shift towards design-focused and arts de-
velopment. While the reasons for this disconnection may be multifacet-
ed, it underscores the complexities of working with cultural agents and 
navigating issues of authority and representation.

Nevertheless, this setback presents an opportunity for introspec-
tion and learning. Bridging traditions with modern art offers opportu-
nities for promoting heritage culture but also raises questions about eq-
uity and funding distribution. Addressing these conflicts requires open 
dialogue and consideration of cultural sensitivities, akin to the immune 
system of social systems as proposed by Luhmann (2008).

By addressing these challenges and embracing the complexities 
inherent in cultural collaboration, the H.Om.E Project can continue to 
evolve as a dynamic and inclusive platform for exploring the intersec-
tion of tradition, technology, and art. Through ongoing dialogue and re-
flection, the project can navigate cultural sensitivities while advancing 
its overarching goals of cultural exchange and creative innovation.

4. Conclusion

The H.Om.E Project, rooted in the collaboration between interdiscipli-
nary and media artists from Chile, Taiwan, and Japan, aims to bridge 
cultural divides through the exploration of the concept of ‘home’ in con-
junction with technology and cultural origins. Despite the initial chal-
lenges, the project enters its second stage in 2024 with a renewed focus 
on creative interpretation and dialogue with local social, and cultural 
traditions. Anticipated outcomes include diverse artworks ranging from 
data physicalization to generative design, incorporating various data 
sources such as astronomical and legal or national constitutional texts. 

Moreover, the project strives to deepen its integration with compu-
tational arts, leveraging technology to enrich and preserve cultural her-
itage and their interconnections. Future steps may involve exhibitions, 
catalogs, or cross-country exchanges to expand the project’s reach and 
foster interconnectedness among diverse elements and concepts. Con-
tinued support is essential to sustain the exploration of the relationship 
between tradition and computational arts, paving the way for broader 
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integration of people and places into the interconnected home envi-
sioned by the project.

References

Luhmann, Niklas. 
2008. The autopoiesis of social 
systems. Journal of Sociocyber-
netics 6.2: 84-95.

Further Readings

Galanter, Philip. 
2008. “Complexism and the Role 
of Evolutionary Art.” In The 
Art of Artificial Evolution, 
edited by Juan Romero and Pe-
nousal Machado, 311–32. Natu-
ral Computing Series. Berlin, 
Heidelberg: Springer Berlin 
Heidelberg.
https://doi.org/10.1007/978-3-
540-72877-1_15.

Galanter, Philip. 
2021. Towards Ethical Relation-
ships with Machines That Make 
Art. Artnodes, no. 16. 
https://doi.org/10.7238/a.
v0i26.3371

Manovich, Lev. 
2003. Avant-garde as Software. 
Artnodes, no. 2. 
https://doi.org/10.7238/a.
v0i2.681.

Moretti, Franco. 
2005. Graphs, Maps, Trees: 
Abstract Models for a Literary 
History. London / New York: 
Verso.

---. 
2013. Distant Reading. London / 
New York: Verso.

Noble, David F. 
1997. The Religion of Technolo-
gy: The Divinity of Man and the 
Spirit of Invention. New York: 
Random House.

Oliver, Julian, Gordan Savičić, 
Danja Vasiliev. 
2011. The Critical Engineering 
Manifesto. 
https://criticalengineering.
org/.

Pearson, Matt. 
2014. Novelty Waves.

Pinch, Trevor J. and Wiebe E. 
Bijker. 
1987. La Construcción Social 
de Hechos y Artefactos (Span-
ish version), original in Wiebe 
E. Bijker, Thomas P. Hughes, 
and Trevor J. Pinch (eds.) The 
Social Construction of Techno-
logical Systems: New Directions 
in the Sociology and History of 
Technology, Cambridge: The MIT 
Press.

Manovich, Lev. 
2002. Data Visualization as New 
Abstraction and Anti-Sublime. 
manovich.net. Available at: 
http://manovich.net/index.
php/projects/data-visual-
isation-as-new-abstrac-
tion-and-anti-sublime. Accessed 
June 15, 2023.



xCoAx 2024 
12th Conference on Computation, 
Communication, Aesthetics & X

Fabrica, Treviso, Italy
2024.xCoAx.org

245

Posch, Irene, and Ebru Kurbak.
2016. CRAFTED LOGIC Towards 
Hand-Crafting a Computer, in 
CHI EA ‘16: Proceedings of the 
2016 CHI Conference Extended 
Abstracts on Human Factors in 
Computing Systems, May 2016, 
Pages 3881–3884
https://doi.
org/10.1145/2851581.2891101.

Rosner, Daniela K. 
2018. Critical Fabulations: Re-
working the Methods and Margins 
of Design, Cambridge: The MIT 
Press.

Snow, C. P. 
1959. The Two Cultures and the 
Scientific Revolution. Cam-
bridge: Cambridge University 
Press.

Steffen, Will, Katherine Rich-
ardson, Johan Rockström, et al.
2020. The emergence and evolu-
tion of Earth System Science, 
Nature Reviews Earth & Environ-
ment, 1, 54-63. 
https://doi.org/10.1038/s43017-
019-0005-6




