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SECOND SKIN: BUILDING WITH NATURE 
 

วนัท่ี 7 กรกฎาคม พ.ศ. 2566 ณ คณะสถาปัตยกรรมศาสตร ์จฬุาลงกรณม์หาวิทยาลยั 

โดย: PROF.AD.RAOUL BUNSCHOTEN (TU-BERLIN, CHORA CONCIOUS CITY) 

 

อตุสาหกรรมการก่อสรา้งอนัเน่ืองมาจากสถาปัตยกรรมและการขยายตวัของเมือง สง่ผล

ต่อการปล่อยก๊าซคารบ์อนไดออกไซดท์ั่วโลกทัง้ทางตรงและทางออ้มถึงรอ้ยละ 40 จากรายงาน

ของคณะกรรมการระหว่างรฐับาลว่าดว้ยการเปล่ียนแปลงสภาพภูมิอากาศ (IPCC) ชีใ้หเ้ห็นว่า 

ปัจจุบันอุณหภูมิของผิวโลกเฉล่ียไดเ้พิ่มขึน้เกินกว่า 1.5 องศาเซลเซียสเม่ือ เทียบกับอุณหภูมิ

ในช่วงก่อนยคุอตุสาหกรรม สถานการณด์งักลา่วนาํไปสูก่ารสญูเสียสายพนัธุซ์ึง่เป็นภยัคกุคามต่อ

ความหลากหลายทางชีวภาพและความเป็นอยู่ของมนุษย ์ปัญหาเหล่านีเ้นน้ยํา้ถึงความจาํเป็น

เรง่ดว่นในการจดัการกบัการเปล่ียนแปลงสภาพภมูิอากาศและผลกระทบตอ่ส่ิงแวดลอ้ม 

 

 

 



 

เพ่ือตอบสนองตอ่ปัญหาท่ีโลกกาํลงัเผชญิในฐานะสถาปนิกและนกัออกแบบผงัเมืองซึง่มี

สว่นรว่มโดยตรงตอ่อตุสาหกรรมก่อสรา้ง แนวคิดการออกแบบ second skin ผ่านการก่อสรา้ง

รว่มกบัธรรมชาติ จงึไดถ้กูหยิบยกขึน้มาเพ่ือเป็นแนวทางในการสาํรวจสถาปัตยกรรมและเมืองทัง้

ท่ีมีอยู่แลว้และกาํลงัจะเกิดขึน้เพ่ือความยั่งยืนในอนาคต first skin หมายถงึผิวของโลกท่ีมีโดย

ธรรมชาติ หรอื อาจเทียบไดก้บัเปลือกโลก สว่น second skin คือสว่นท่ีถกูสรา้งขึน้โดยมนษุย ์การ

บรรยายนีมุ้่งเนน้การออกแบบสถาปัตยกรรมและเมืองโดยใชว้สัดหุรอืองคป์ระกอบท่ีมาจาก

ชีวภาพ สรา้งความกลมกลืนระหวา่งผิวทัง้สอง เพ่ือนาํไปสูก่ารชะลอและลดผลกระทบจากการ

เปล่ียนแปลงสภาพภมูิอากาศ แนวคิดนีช้ว่ยใหเ้ราสามารถสาํรวจถึงการไหลเวียนของวสัดแุละ 

พลงังานผ่านขัน้ตอนตา่ง ๆ ตัง้แตท่ี่มาของวสัด ุการใชง้าน และการรไีซเคิล ผ่านหว่งโซค่ณุคา่ (อ

value chain) เพ่ือหาจดุสมดลุท่ีจะเกิดประสิทธิภาพสงูสดุภายใตข้อ้จาํกดัทางดา้นส่ิงแวดลอ้ม  

การบรรยายไดร้วบรวมตวัอย่างการใชเ้ทคโนโลยี เชน่  AI และ machine learning ในการ

ออกแบบสถาปัตยกรรมซึง่มีมิติความซบัซอ้นท่ีมากขึน้รว่มไปกบัการเนน้ยํา้ถงึความสาํคญัของมติิ

ทางสงัคมท่ีเก่ียวขอ้งกบักระบวนการมีสว่นรว่มและการเจรจาเพ่ือแกไ้ขปัญหาการขยายตวัของ

เมือง เพ่ือนาํไปสูแ่นวทางใหม่ดา้นสถาปัตยกรรมท่ีผสมผสานธรรมชาติและคาํนงึถึงผลกระทบตอ่

ส่ิงแวดลอ้มอย่างรอบดา้น 

 
 

 

 

 

 

 

 

 

 

 

 

ภาพจาก Spherefolio 3D printed map, โดย Henry Jonas, SS2018, FG CHORA, TU Berlin. 

The Second Skin 

แนวคิดของ second skin หมายถึงวิธีการมองการขยายตัวของเมืองท่ีกาํลังสรา้งและ

เปล่ียนแปลงพืน้ผิวโลก second skin เป็นคาํท่ีใช้อธิบายสภาพแวดลอ้มท่ีมนุษยส์รา้งขึน้ ซึ่ง

แตกตา่งจากสภาพแวดลอ้มทางธรรมชาติหรอื first skin ของโลก second skin ครอบคลมุถึง 



 

ส่ิงก่อสรา้ง โครงสรา้งพืน้ฐาน และภมูิทศันเ์มืองท่ีถกูสรา้งขึน้เป็นสว่นหนึ่งของอารยธรรม second 

skin อาจส่งผลเสียต่อส่ิงแวดลอ้ม โดยเฉพาะอย่างยิ่งในเรื่องการเปล่ียนแปลงสภาพภูมิอากาศ 

ในการบรรยายไดพ้ดูคยุถึงผลกระทบจากการเปล่ียนของของพืน้ผิวโลกผ่านการนาํเสนอขอ้มลูใน

เทคนิคต่าง ๆ ทัง้จาก 3D printing และ อินโฟกราฟิก เพ่ือแสดงใหเ้ห็นว่าการบริโภคส่งผลเป็นวง

กวา้งไปทั่วโลก เปา้หมายของการแนะนาํแนวคิด second skin คือความสาํคญัของการบรูณาการ

ธรรมชาติ การมองมนุษยเ์ป็นส่วนหนึ่งในระบบนิเวศ และ การสรา้งความสัมพันธ์ทางชีวภาพ

ระหว่างโครงสรา้งท่ีมนุษยส์รา้งขึน้กบัธรรมชาติ เพ่ือช่วยลดผลกระทบดา้นลบของการขยายตวั

ของเมือง และสรา้งสภาพแวดลอ้มท่ียั่งยืนและกลมกลืนมากขึน้ โดยสรุปแนวทางนีมุ้่งเนน้ถึงการ

ท่ีมนุษย์เป็นส่วนหนึ่งของธรรมชาติ และความจําเป็นในการปรับพฤติกรรมของมนุษย์ให้

สอดคลอ้งกบัความสมดลุของระบบนิเวศในโลกปัจจบุนั  

 
ภาพจาก A Path through the Forest, MA Supply Chain Urbanism WS 19/20 โดย  Ann-Kathrin Salich, Daniel Dieren, 

Christina Krampokouki – FG CHORA, TU Berlin. 

 

The Building with Nature 

การสรา้งเมืองท่ีผสมผสานธรรมชาติจะช่วยผลกัดนัการพฒันาส่ิงปลกูสรา้งท่ีถกูสรา้งขึน้

รว่มไปกบัการเติบโตของส่ิงมีชีวิต สง่เสรมิความเป็นอยู่ท่ีดีของมนษุย ์ความยั่งยืนดา้นส่ิงแวดลอ้ม 

และความสามารถในการฟ้ืนคืนของเมืองเม่ือประสบกบัภยัพิบติั  

 



การบรรยายในส่วนนีแ้บ่งออกเป็น 5 ส่วน ไดแ้ก่ ป่าไม ้การขนส่ง การผลิต การออกแบบ 

และเมือง เพ่ือสาํรวจวิธีการออกแบบสถาปัตยกรรมผ่านมมุมองของห่วงโซ่คุณค่า ผูบ้รรยายได้

ยกตวัอย่างผลงานทัง้ดา้นสถาปัตยกรรมและการวางผงัเมือง ท่ีมาจากผลงานออกแบบส่วนตวั 

และผลงานนกัศึกษา ซึ่งครอบคลมุองคป์ระกอบและหลกัการทางธรรมชาติตลอดวงจรชีวิตของ

อาคาร ตัง้แต่การจดัหาวสัดไุปจนถึงการจดัการของเสียสว่นต่างๆ เพ่ือเสดงใหเ้ห็นถึงความเป็นไป

ไดใ้นการปรบัใชแ้นวคิดเรื่องห่วงโซ่คุณค่าในการออกแบบการก่อสรา้งร่วมกับธรรมชาติอย่าง

สมดลุ โดยสามารถสรุปไดเ้ป็น 3 ประเด็นหลกัดงันี ้

1. บทบาทสาํคัญของการก่อสร้างท่ียั่ งยืนในการรับมือกับการเปล่ียนแปลงสภาพ

ภมูิอากาศ แนวทางปฏิบติัในการก่อสรา้ง ซึ่งเก่ียวขอ้งกบัการใชแ้หล่งพลงังานหมนุเวียน การลด

ของเสีย และการส่งเสริมการใช้วัสดุธรรมชาติท่ีสามารถหมุนเวียนภายในห่วงโซ่คุณค่า มี

ความสาํคญัอย่างยิ่งตอ่การบรรเทาผลกระทบอนัเป็นผลมาจากการเปล่ียนแปลงสภาพภมูิอากาศ 

2. การบรูณาการเทคโนโลยีในการออกแบบสถาปัตยกรรมและการผลิต การใชเ้ทคโนโลยี

ท่ีเพิ่มขึน้ รวมถึง AI และ machine learning ในการออกแบบและการวางแผนสถาปัตยกรรม

สามารถเพิ่มโอกาสในการเพิ่มประสิทธิภาพการไหลของวสัด ุลดของเสีย และเพิ่มประสิทธิภาพ

ของกระบวนการสรา้ง เทคโนโลยีเหลา่นีถ้กูใชใ้นการผลิตภาคอตุสาหกรรม สามารถนาํวิธีมาปรบั

ใชก้บัการก่อสรา้งได ้

3. ความจาํเป็นของกระบวนการมีส่วนร่วมเพ่ือจัดการกับความทา้ทายของปัญหาการ

ขยายตวัของเมือง นอกจากแง่มมุเทคโนโลยีท่ีเขา้มาช่วยแลว้ การจดัการกบัปัญหาการขยายตวั

ของเมืองท่ีซบัซอ้นจาํเป็นตอ้งใหผู้มี้ส่วนไดส้่วนเสียทัง้หมด ไม่ว่าจะเป็นผูอ้ยู่อาศัย ผูอ้อกแบบ 

และผู้ก ําหนดนโยบาย ได้มีส่วนในกระบวนการตัดสินใจร่วมกัน การออกแบบร่วมกันนี ้มี

ความสาํคญัอย่างยิ่งตอ่การพฒันาเมืองและการแกปั้ญหาอย่างมีประสิทธิผล 

การทาํความเขา้ใจการไหลเวียนของวัสดุและการสรา้งการหมุนเวียนในห่วงโซ่คุณค่า

นับเป็นส่ิงสาํคญัสาํหรบัการพฒันาท่ียั่งยืน ช่วยลดผลกระทบต่อส่ิงแวดลอ้ม อนุรกัษ์ทรพัยากร 

และส่งเสริมความเป็นอยู่ท่ีดีทางเศรษฐกิจและสงัคม ผนวกกับมุมมองดา้นสงัคมท่ีตอ้งพฒันา

ควบคู่ไปกับความร่วมมือระหว่างบุคคลต่างๆ องค์กรภาคธุรกิจ รัฐบาล และผู้บริโภค เพ่ือ

ขบัเคล่ือนการเปล่ียนแปลงท่ีสูอ่นาคตท่ียั่งยืนมากขึน้ 

 

 

 



 

 
ภาพจากการ Taiwan Strait Project โดย CHORA 

 
ภาพจาก Tempelhofer Project โดย Marta Lanfranco, Victor Li, Polina Sevostianova, Xianglin Zhang, FG CHORA, TU 

Berlin 
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SECOND SKIN: BUILDING WITH NATURE 
07 JULY 2023 AT THE FACULTY OF ARCHITECTURE CHULALONGKORN UNIVERSITY 

PARTICIPANT: PROF.AD.RAOUL BUNSCHOTEN (TU-BERLIN, CHORA CONCIOUS CITY)  

 

The lecture stressed the significant role of architecture and urbanization 
in global CO2 emissions, accounting for 40% of the total. It pointed out that global 
warming has already surpassed the critical 1.5-degree threshold outlined in the 
IPCC report, leading to species losses and threats to biodiversity and human well-
being. These challenges underscored the pressing need to tackle climate change 
and its far-reaching impacts on the environment, human health, and food systems. 

In response to this urgency, the concept of the second skin and building 
with nature has been rising as an approach to investigating existing architecture 
and designing more sustainable urbanization for the future. The first skin refers to 
the skin of the Earth, while the second skin is created by human urbanization. The 
lecture explores the idea of turning urbanization effects into biogenic components 
to create harmony with nature. It also delves into the challenges of climate change 
and the need for sustainable construction. It highlights the importance of 
understanding material flows and creating circularity in the value chain. It 
demonstrates the use of technology, such as AI and machine learning, in 
architectural design and planning. Moreover, participatory processes and 
negotiations are required to resolve complex urbanization issues. It concludes by 
presenting a new approach to architecture that integrates nature and considers 
the environmental impact of buildings.  
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Image from Spherefolio 3D printed map, Henry Jonas, SS2018, FG CHORA, TU Berlin. 

The Second Skin 
The concept of the second skin refers to the way in which human 

urbanization is shaping and transforming the Earth's surface. It is a term used to 
describe the built environment that humans create, which is distinct from the 
natural environment or the "first skin" of the Earth. The second skin represents the 
structures, infrastructure, and urban landscapes we construct as parts of our 
civilization. 

The second skin can have negative impacts on the environment, 
particularly in relation to climate change. The concept discusses the effects of 
climate change on the Earth and presents an infographic that demonstrates these 
effects using digital tools such as additive manufacturing and data visualization. 
The goal of introducing the second skin concept in this lecture is to stress these 
urbanization effects relating to biogenic components, meaning to integrate nature 
and create a symbiotic relationship between human-made structures and the 
natural world. 

By incorporating nature into the second skin, it is possible to mitigate the 
negative impacts of urbanization and create a more sustainable and harmonious 
built environment. This approach recognizes that humans are parts of nature and 
seeks to align our actions with ecological balance and preservation principles. It 
highlights the importance of considering the environmental impact of buildings and 
promoting biogenic construction practices to achieve this goal. 
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Image from A Path through the Forest, MA Supply Chain Urbanism WS 19/20   

Ann-Kathrin Salich, Daniel Dieren, Christina Krampokouki – FG CHORA, TU Berlin. 
 

The Building with Nature 
The Building with Nature approach aims to harmonize built environments 

with the natural world, promoting human well-being, environmental sustainability, 
and resilience. It underscores the importance of integrating nature into the design 
and operation of buildings to create healthier, more sustainable, and aesthetically 
pleasing spaces. In this lecture, Building with Nature is examined through a value 
chain perspective, encompassing natural elements and principles throughout a 
building's lifecycle, from material sourcing to waste management. This section of 
the lecture is divided into five segments: forest, logistics, production, design, and 
city. These segments showcase state-of-the-art technology in architecture and 
urban planning, reflecting the accumulated expertise from Prof. Bunschoten's work 
and related projects. These advancements can be summarized into three main 
points:  
1. The Crucial Role of Sustainable Construction in Combating Climate Change: 
Sustainable construction practices, which involve the use of renewable energy 
sources, waste reduction, and fostering circularity within the value chain, are 
essential in mitigating climate change's impacts. 
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 2. Integration of Technology in Architectural Design and Production: 
The increasing use of technology, including AI and machine learning, in 
architectural design and planning presents an opportunity to optimize material 
flows, minimize wastes, and enhance the efficiency of building processes. This 
technology, already well-established in industrial production, can be adapted to 
the construction sector. 

3. The Imperative of Participatory Processes for Addressing Urbanization 
Challenges: Addressing complex urbanization issues necessitates the 
engagement of all stakeholders, including residents, planners, and policymakers, 
in a collaborative decision-making process. This participatory approach is crucial 
for effective urban development and problem-solving. 

Overall, understanding material flows and creating circularity in the value 
chain is essential for achieving sustainable development, minimizing 
environmental impacts, conserving resources, and promoting economic and social 
well-being. It requires collaboration among various stakeholders, including 
businesses, governments, and consumers, to drive the necessary changes 
towards a more circular and sustainable future. 

 

 
Image from Taiwan Strait Project, CHORA 

 

 
 

Image from Tempelhofer Project, Marta Lanfranco, Victor Li, Polina Sevostianova, Xianglin Zhang, FG CHORA, TU Berlin 
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Time Audio 

V 00020 
00:07:00 

Today, I'm going to take you through a series of concepts. They start with the second skin 
and then move into this theme of building with nature. Second skin is something I've been 
working on since Chris (one of the lecture participants who studied with Bunschoten) knew 
me and even earlier. It has to do with the concept of the skin of the earth as we know it. It's 
our home, but the second skin, it's the way we are making it now as humanity. This is an 
infographic that we have been developing in TU Berlin with students. We show through 3D 
printing the effects of climate change on the sphere as a model. Here you see certain 
environmental effects printed on the picture of the earth. You can probably see here the 
first, and the second skin coming together what we're trying to do is, in a way, these effects 
that we show here, turning these urbanization effects of humanity into biogenic 
components. 

Basically, we are creating a pack with nature, not destroying nature and ourselves because 
we are part of nature. Since I'm Emeritus, I don't teach anymore, and I am now so pleased 
that students, ex or students, are here. I am leading the CHORA Conscious City Lab, and I 
founded the institute called Bauhütte, a German word for building plus the 4.0 that refers to 
the industry. It's an institution supporting biogenic construction in general. That's what I am 
doing right now. We're creating this Institute, and I am the president of it. I hope to work 
with that, so let's dive in. 

V 00020 
00:09:41 

(Section A. The Skin)  
I will talk about two main components. I took components of the lecture one is the skin, and 
the other one is the building with nature. I'll talk a bit about the skin first. 

(Section A.1 The Skin of the Earth - The First Skin) 
The skin itself. This goes back to the theme of the skin of the earth. Chris and I just talked 
about it that was a theme 20 years ago when he was at the AA. The first skin, I will just say 
a few words about that. I trained as an architect in Switzerland and became more of a kind 
of urbanist later, so we're all amateurs in talking about kind of nature, yet we have to know 
something about it. 

I did these early years, probably before Chris came to the AA. I was involved in a lot of 
kinds of modeling myself. Not 3D printing exists yet, but handmade models of the earth. 
This is me with longer hair as usual and trying to create models of the earth, and then we 
try to start asking the question: What is the skin made of here? Is it an original primordial 
skin, or is it to spin that we are building like this model? 

We were creating these models like this in the Architectural Association and School of 
Architecture (London), and this Thursday, I'm leading an AA global forum, an alumni 
Forum in Bandung, Indonesia. I will go there, then I come back here. Here we were 
building the skin of the earth, literally right out of paper and every cast into a very 
architectural project, but it's a modeling project, then the question that came later, what is 
the skin of the earth? 
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The skin of the earth, scientifically, we know a lot about that. Here, you can see some of 
the earlier drawings in which we (humans) tried to understand what skin is made of. It's, of 
course, fish, plants, and humans. But then, bit by bit, you go deeper; it gets into a rock, 
melted lava becomes liquid, and volcanos, where the liquid comes out. Today, one of the 
big issues is: what is this first skin, and do we still have parts of the first skin? Yes, we do. 
This looks very abstract, like a painting, but it's actually an image that we have generated 
from satellite data. I'll show that later. From satellite data, it's looking at the heart of the 
island of Borneo or Kalimantan, if say this in Indonesia. To some degree, it’s still more or 
less original in nature. It looks a bit like this if you know it. 

Of course, there are other of nature that we are exploring more and more, such as the root 
structures of trees, which creates a kind of intelligence, and these are the root structures of 
fungi that link global forest together. Bit by bit, we are beginning to understand the kind of 
intelligence that is formed by these roots, which are like neurological connections in the 
brain. We have to understand this intelligence better if not, we won't survive. 

This is a still of the mycelium network from fantastic fungi, and we're now also getting to 
see it as a building material. I am showing this image so we get a bit of a sense of this first 
skin, what I mean by that, and how much of that is still there. We are talking about the 
Anthropocene now, which is the last thing that influenced humanity, but we also more an 
understanding that we are changing nature to a very deep extent. 
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(A.2 The Second Skin) 
The changing of this nature is caused by humanity spreading building the city, effectively 
creating the second skin. So, back to that model I made in the Architectural Association. I 
created a series of the black squares of these models, the spheres I made for a project in 
the Netherlands. This is really old work but for me very interesting. I showed this right now 
because we're working on books about six books first but about 12-15 in total. You will see 
them coming, and so we're looking at some really old work in terms of what is relevant to 
contemporary societies. 

What I was looking at these handmade models was how we sort out their Dynamics. Part 
of the Dynamics are first is original skin, the first skin, but what I was interested in is the 
kind of urban society and how we can see the footprint of the humans within the skin. I 
started to make these kinds of drawings out of these photographs by my wife, Helene 
Binet, the architectural photographer. We started to look at these fragments and gave them 
names for vanity. Those fragments are new cities, but they also tell you that these are 
traces of humanity. It is this burning forest in Indonesia, and I will show the worst part in a 
second. These are also the traces of humanity and are like my drawing if I go back for a 
moment. It was made without a background knowledge of these forestries. This is just like 
a game drawing. These things themselves have patterns. You don’t see here there is a 
roadway related to the burning pattern. 

What concerns us, in general, is these things, where you are looking to the heart of the 
rainforest in Indonesia, and these are human patterns cutting through diversity, separated 
by diverse territory. That's a bit of what I wanted to show in the gamification. Here, you can 
see a bit better the difference between the original rain forest and the burned parts, which 
turned into whatever, like cows or palm oil. That’s the kind of today's reality we live in. 

That's the way I meant with these kinds of things, although at that time, we were not 
thinking so much of forestry. We were thinking about the cities, and we were thinking of 
game technology to create layers of the city to understand the dynamics of the city better. 
This kind of gaming is one aspect of the workshop next week. It’s a bit of gaming that will 
take place in the upcoming Workshop. 
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Berlin, where I just flew in from yesterday. It looks a bit like that if you are far away. (Berlin) 
Looks very green. I mean, in fact, one-third of the landscape of Germany is covered by 
forest, so that's why the big drive is now towards using the wood of this forest in a better 
way. Using them, I am saying it very carefully because it's actually packed of people 
managing these forests and that don't say use, they say we have to replace part of it 
because part of it is really not so good and we'd like to have a higher degree of 
substitution. They were getting to tell us there was too much wood. We would like it to be 
used in the city we would be proud of. That is the message we get from the first owners 
 
Here looks very green, but of course, the reality you know here, or in Bangkok. If you zoom 
in, it's very much concrete, also. The concrete softwood inside all the buildings, steel, and 
other bottom materials, so this is, of course, an urbanization, ultimately it looks alike. The 
consequence of a lot of these urbanizations is the weather change that we now know as a 
climate change crisis. This is the house I live in. I just left here yesterday, but it's typical 
stone Berlin and some renovation on the top of the here and there. Inside, it would 
actually, historically, we are quite used to building with wood, but this is completely wood 
inside. But this is urbanization that's also constantly changing, and this kind of changing 
characters is the thing that now we need to work to understand better, and we have to be 
part of making more changes. This is a bit of my mission. I’ve increased sped up the 
change of urbanization, not stopping it. As a debate in Germany, should it be stopped 
building, no more building, some people say to stop any form of building. Yes, tell that to 
people in Southeast Asia or other places in the world. 
 
We have to deal with these dynamics of the second skin, which it could be seen as 
something like this. You can see it as climate change, but I can also say it’s data or the 
internet. Like now, we're streaming to some students who are online watching this event 
we're in that set of lines in global datasets that create their own form of architecture. 
 

Sometimes, we started a bit of this architecture. These are studies within some institutions 
in London at some point that we're looking for example, just one example, right? This was 
a student of mine who asked some friends of his to have dinner. These seven friends lived 
in seven different places in the world, and he asked them to note the origin of the 
ingredients of what they were eating and then to map these on the world, and that let's do 
map so all of these lines were food transports. One point where they come together as the 
spider points you see the better here are the place of dinner itself so this the world of 
global logistics so it is we're cities where we have meals the come from the whole world. 
Materials flow across the world. 90% of the wood is harvested in the state department of 
Brandenburg, which is the province in which Berlin sits. This goes to China in the 
containers. Some also go to Canada, so we're asking why they say that there's not enough 
market in Germany. Build more wood than we supply you more; let’s debate now. I'm 
getting involved to go back a little bit from this global madness. 
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You can see the map here. You see some of the ingredients of just meals, but you can do 
that with any kind of product, clothing, housing, and things like that. This is the second skin 
that we are creating. For example, where we get energy, here is an extraction of a 
student's work. The extraction of natural gas and compressed CO2 in the Arctic Ocean on 
the edge of Siberia. Here, you have an extraction point that leads to a new city because 
the ice is melting. A whole new set of cities are emerging in the Arctic, and they have their 
own data. Here are the effects on the Arctic and the places where it crosses (work done by 
students). The Arctic is on the top. These are measurement data of things influencing 
mostly CO2 emissions influencing the melting of the Arctic because the Arctic is heating up 
six times faster than any other place on earth. It is the kind of reality that we're living in. It 
speeds up even quicker than you think. Even if you're not close to the Arctic, you're in it (in 



this game), so we look at these kinds of data to understand better second skin and also 
amazing images. Of course, we are looking at some of the reports, for example, the 
Intergovernmental Panel on Climate Change (IPCC). We're trying to understand what the 
UN is looking at, what are these thousands of exports looking in that. You can find it 
yourself online. It's good to look at because it's it creates some of the scenarios of how it 
could possibly survive. It shows the trends that we are in now, not managing to change, 
and its basic sets out what we have to do to get the trend downward. These points we 
already have passed. You probably know that we have now reached occasionally the level 
of a 1.5-degree increase since the 19th. This one is basically over already. The question is, 
what can we do to bend these curves (down)? Since all of you are in the same game, the 
architecture and urbanization are responsible for 40% of global CO2 emissions and other 
forms of changes. We are heavily responsible. We are part of this. 

The IPCC is looking at these global model pathways to limit global warming to 1.5 degrees, 
which has already passed the kind of steps we have to take. It is a lot of debates on that 
because we have all these SDGs, but they are not directly effective. We started to discuss 
what we have to do inside the simple categories of SDGs to handle these changes: the risk 
of species losses, heat, and humidity risk to human health, like when the temperature 
reaches 40-50 degrees. What will you do when you are outside? Or the food production 
impacts and so forth. These are now the contexts that we are now acting in. 
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(B. Building with Nature) 

We have been working on some Machine Learning. We were introducing AI (Artificial 
Intelligence) in a curriculum for architecture. These are some exercises that students did. 
It's very interesting. A person goes back from urbanization, like the city of Berlin, into some 
sort of natural state, as you can see here: the desert or forest. These are not just a pretty 
good exercise because we feel AI can be part of the architectural curriculum, but they're 
also interesting because they are kind of wishful thinking. In fact, what's happening is the 
opposite as we've come from the end of this exercise towards this urbanization of the skin. 
I believe that AI is capable of being part of the future of design simply because of its 
complexity. I'm showing a few examples. This is an artist who is beginning to work using 
not just AI but nature itself, like bees and so on, to create guides. She's an artist, so she's 
mainly concerned with the creation of pathways or gardens that use bees to make the 
pollination. This is something you can find online. You can create your garden by setting a 
series of algorithms that then our use to place seeds in this garden in corporate with bees 
and other insects. It's a beautiful project. It’s now created as one example in Berlin at the 
Museum of Nature (The Natural History Museum, Berlin). When I saw this, I was suddenly 
inspired. We have to think of this in terms of urbanization and its link to nature, like in 
forestry. We are going to use this way to fill in these gaps that have been created in forests 
or to deal with dead spots in oceans and things like that. It is just one example of linking 
the latest technologies we have with nature. 
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“Urban to Rural Landscapes and Actors Gradient”, was a project of some students of mine. 
Where we have started to link urbanization to natural processes in gamification. We do a 
lot of gamification because gamification leads to negotiation. Since the city is so complex, 
it needs to negotiate. I have a colleague in Indonesia who just texted me before this 
lecture. She was just in a meeting in Sumatra with this farmer organization, the big 
companies trying to sell their stuff, and the local NGOs trying to protect the forest with so 
many conflicts. So, we have to learn forms of gamification to negotiate this process. 
We also have to learn the complete value chain. This is a standard diagram of a value 
chain. Value Chain means inbound logistics, operations, outbound logistics, marketing and 
sales, and services. And then you have firm infrastructure, HR management, technology 
development, and procurement. This stuff, we usually don’t look at. This is an industry, but 
we've been working on it. This is a diagram made by Wasita (a Ph.D. candidate who 
working on the bamboo project). We are looking at the Bamboo to City Value Chain. This 
is a new thing that we're trying to work on in biogenic materials. Wood in Europe, Bamboo 



in Africa, or Asia has the possibility of being used as a smart material in the future. I'm not 
talking about traditional bamboo architecture. We talked about engineered products. This 
is something you'll see here in the upcoming workshop. So here, this is our own form of 
value chain. We look at the raw material supplied, first manufacturing processes, the 
building assembly, building maintenance or renovation, disassembly, and then waste 
processing disposal recycling. It does not stop at the building, it goes on. In Germany, you 
have to prove that the materials can be recycled. This is what we feel is a core part of 
architecture and construction now. 
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(B.1 Forest) 
We're looking now at how to apply that to what we can do as an architect. I'm going to go 
now through these (VC) steps. I'll take you through these colors to show you a little bit of 
work that is going on, and again link to this image here. 

We've created several tools, and there are tools for observing what or where is raw 
materials and, second of all, how they flow. If you build a building with concrete, the sand 
increasingly comes from Saudi Arabia because the sand is becoming rare in Europe, for 
example. Other products come from somewhere else. As lithium in your telephones comes 
from South America and Africa, where is that stuff? 

Now, you would be looking at Indonesia some early versions of the tool. You see some 
tests we've been doing about the availability of bamboo lands in Indonesia. I will be there 
on Thursday and will have talks with these people in Bandung. Here is a statistic on 
bamboo farming in Indonesia, Thailand, Myanmar, Cambodia, and so forth. These are 
satellite data that we work with open-source data but then several pieces of these students 
are connecting these to regional data or local government data. Maybe increasingly data 
held by companies or the current land owners. We have to go top down and bottom up 
with that. 

Back to this picture again before I showed you a picture from this area here.  Now you see 
the complete image. This is the picture of the current state of forest in Borneo. All of these 
colors mean burned forest, cut forest, and replaced forest. All the colors mean it's lost 
forest effectively. 

What I talked about before is these patterns, which my colleagues in Germany, in other 
places, and I are looking at very closely. These are the areas of the orangutan. I was 
asking some experts recently if they met these corridors (the forest lost pattern) because 
once they meet, it's over, which means the biodiversity collapses effectively. This area of 
the new capital in Indonesia, which Architects will be speaking on Thursday in that 
conference I'm leading, and we've been doing some tests. Can you replace some parts of 
this forest here? Some of this is also my mining, and the big debate is between the 
biosphere of the forest and the biosphere of the ocean. If you build capital here create 
more organization or begin to create some sort of restorative action between the biosphere 
of the ocean and the biosphere of the forest you can see that the task is incredibly difficult.  
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Only last year, in one year, we lost 10% of all rainforests in the world. 10% in one year. 
Just imagine or calculate this is what's happening right now. You can see it changed, and 
these are the oil palm areas in both countries. Here's one glimpse of the work of Wasita 
you can ask her for the lecture herself. This is the Ph.D. work that she is doing. These are 
the software that she has been developing herself. It's an analytical project at the moment. 
This is Thailand's area through the data, and she's looking at suitable areas for growing 
bamboo and it's a result of combining several ecological and human settlements. Basically, 
she's looking at its creating a graphic structure. It's a tool based on open-source data, 
whereas what are or where are the production sites? Where is the need for new 
construction, like housing? We will visit some bamboo growers' production sites in 
Thailand for the next few days. This is highly data-driven. I don't think building with nature 
is like naturally growing, no. We have to know where and when.  



These things are partly available and partly not, so we have to learn how through the data. 
For example, logistics is a key point. The emission is created through logistics themselves 
in the value chain, and that is the issue. 

On a slightly larger scale, I'm sure you have seen some images of the studies of logistics. 
For example, when we'd be looking at global logistics, whether they can help our process 
in raw materials from nature for urbanization. This is a student project in Africa trying to 
create forest connections to shift urbanization towards nature-based urbanization. But 
when we look at African cities, we're only looking at 10% of what will be built into the next 
20 years, so if you calculated in terms of the mission, it's kind of catastrophe. What are the 
other possibilities to build nature-based cities in Africa? 
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(B.2 Logistic) 
Now, touching on logistics, you see this. This is actually a model analysis of the Belt Road 
Initiatives (BRI). Since 1913, China has created the world's largest logistics system. 
Thailand is also part of it. What really matters is what happens to facilities and ports 
everywhere, and this is a major factor in urbanization. We shifted them from the analysis of 
developing BRI to a more general program of supply chain urbanism. For example, it's 
happening in Indonesia, BRI goes through the hearts of the archipelago in Indonesia, 
creating an issue in Indonesia on how to handle this negotiation. These global logistics are 
a major part of thinking about how to build with nature. Another thing I'm working on with 
the Indonesian government is to work with the overall maritime strategy of Indonesia. It’s 
called Maritime Highway to distributes engineered bamboo.  

Here are some of the effects of this BRI on different cities worldwide, and we're about to 
publish a book in a few months. You will see about the Taiwan Strait. We started to work 
on this over 20 years ago, and now, when it comes out in a time that's completely 
changed. This will be a major site of conflict. I hope not, but there is a lot of stress and 
tension right now. It's about negotiating logistics across the east of mainland China and 
Taiwan, which is a part of this BRI. I wanted to put this in (this lecture) to also show 
sometimes the joy of making these maps and the beauty here sometimes gets through 
abstraction. Although this is still full of meaning, this is the city of Xiamen in China. These 
are different icons that denote productions, logistics, and so forth. We have done a lot of 
mapping. It's a big, beautiful book about negotiations.  

The negotiation itself is something we've developed over the years. We've developed a 
conscious city game box. In the workshop, there will be one day of gaming. It's very 
simple, but we do it a lot. For example, these are students from Taiwan and mainland 
China playing years ago in negotiation processes to create a map in this book, so this was 
quite a rare thing to have them together. We have to do all kinds of stuff to make that 
possible.  

There is a lot of theory behind this game. It's actually creating DNA structures for the 
decision-making process. On this table, we did it with experts in Germany. It creates 
scenarios in order to decide at what point the card representing your prototype can be 
introduced, what point you build a factory, what kind of factory, or what design you make. 
That's the theoretical background of this simple-looking gaming.  

This is a theory. This is a management board, and here you see a page from the book 
about the Taiwan Strait. This is the Xiamen in China. Here are some prototypes and how 
to introduce the prototype in the city. Prototypes, for example, can be putting two ships 
together to turn into a logistics place in the middle of Indonesia. In order to get wood stored 
from one place in Indonesia, go to another place in Indonesia. 
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(B.3 Production) 

Production: This is the key process. My partner in the Bauhütte 4.0 institution is a 



professor and leading Fraunhofer IPK, one of Europe's largest Research institutes. It deals 
with production, the production of materials. This is, again, some students were looking at 
flows of materials and production, for example, at the kind of what production can do in the 
gradual chains of a city, going from mineral-based to bio-based. We are once more in 
Indonesia. This is a city close to the new harbor that Indonesia is creating. It (the project) 
attempts to create a gamification planning process in order to use all the materials 100% 
oil palm for construction. It is accepting oil palm exists, but can we use it 100% for 
construction? At least to a concept of city 

Whether you like it or not, it's a test that combines nurseries with more traditional types of 
housing, which effectively puts the industry inside the city where processes the waste of 
palm oil. Today, I believe we have to shift away from palm oil. 

In order to do that, we've been looking at the possibility of creating an exhibition of 
production in Berlin. This is a famous ex-airport building (Tempelhof) where we were 
planning an exhibition of the production of wood, so this would include production 
components and some examples like prototypes and meeting places. This has not 
happened, but we, as Bauhütte 4.0 Institute, are going to produce something similar to this 
in another ex-airport (Tegel) together with Fraunhofer IPK and CHORA, which I am so 
happy about. 

This short movie explains (the concept of) what we're doing right now. This is the largest 
wood-based district in Europe that will be used for production with the wood-based factory 
itself. Here are some examples of almost 100% wood-base buildings. I'll show you a few 
more. We were learning from historical joints, for example, from the temple. 

When you look a bit closer at how we use AI to create a selection process of different 
types of housing plans, it's no longer easy to fill a city like this with many architects 
involved. Here is a quick glimpse of the different methods and technology that could be 
involved. You can see that the (material) percentage is changing. In this tool, you can see 
that as the percentage changes, the components need to be designed in a different way, 
and then the information goes back to the actual production phase. This is how we fill it in 
Berlin, with 100% wood staircases in student housing, and we have to do this with local 
sources. These are the local and regional partners that we are talking about, but they can 
scale up to the global project. 

Here are a few glimpses of the type of productions that we are handling and the kind of 
factory that is emerging now. Architects don’t love these things, but somehow, we have to 
learn to live with that and think of the mass production that creates the possibility of 
flexibility. Millions of housing units are needed in Indonesia, which requires fast production 
like this. I visited this factory, Nokera, to use it as the state of art in production. We have to 
work with them as an architect and design these things better. 

Let’s move to the last section. I am showing you the tool, which was first developed by the 
Ph.D. student Sebastian Munoz, from Costa Rica. Now, it's quite an advanced tool, and we 
are looking to work more with partners. This tool simulates the complete material flows 
along the VC from forestry to circularity.  
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(B.4 Design) 
These bring back the questions of how we actually design with wood, where it is possible 
to make with regional wood, and possible to create multiple housing unit variations that 
citizens want. These are the complete building kits for the high-rise building made of wood. 
The wood panels can be lifted by robots or co-bots to put together because we believe this 
technology helps people to be more free and more creative. They're not a simple system, 
although it looks simply because you have different components like these panels. The 
construction system has to be simple so the robot can understand it. These are test 



projects done by students master students in my studio. Now, they're not possible yet as 
there are still too many regulations related to fire protection that this itself could be built, 
but we're not far away, and some very interesting results are coming. 

For example, these interior plans are inspired by some great architects in Berlin. It has a 
very interesting fitting; then we take it over by robots. This is a pretty high building already 
for wood building. At the moment, the first wood building about this height is emerging, but 
the percentage of wood components is still below 50%. We have to understand how 
everything fits together and how we make it work for hybrid buildings. 

We've been looking at a lot of Japanese wood architecture here. It's very traditional to 
create these kits by using the technology used in the car industry or other types of industry. 
The machines exist, but how do you put them in sequences? The tenancy is to go to this 
type of construction technology. These factory processes are not truly linear anymore but 
move around with the intelligent process. For 100% wood buildings; there are no existing 
ones yet. Most of the top engineers said we could, so in principle, we are there, and these 
things are possible. 
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(B.5 City) 
On the city scale, if we want to do this in a city. Let's say all of what we see here in pink is 
wood-based. That is not happening yet, but we are trying to add more wood components. 
Here, we're putting two floors on top of the existing building, and this is what the city wants 
(to create more living space). But how to do that is not clear yet because we have to look 
very closely at how you can top this up, how you can extend the building, and how you can 
build a new building. These are the big discussions in Germany, and for that, you need the 
city vision. That is why I put the picture of the Tempelhof project in this lecture poster. 

Once, we did a competition in Germany at the Tempelhof airport on the topic of Energy + 
District years ago. Now, this is an urgent topic and has to include biogenic production, but 
you need everything you can have. This is the calculation of the energy gain we could 
create by having new technology in this District. I would say we can do the same with 
biogenic materials or productions. 

More than working on saving or generating (energy) programs, we have to create visions 
for the cities. We’ve done it in many places in the city in Italy. On the regional scale, you 
need to connect to organizations that represent people, so you need these diagrams to 
understand who is involved, who is there, and to what extent they can be part of the 
division. This is the start of cutting-edge planning.  

For example, in order to create your local agriculture. This is a prototype developed for a 
city creating locally produced goods. The way to do that, as I said before, is the negotiation 
process. This is done by students in TU working in several city districts towards biogenic 
production. It’s done by experts and representatives of organizations, so it had become a 
commissioned project. Our aim is also to do this with children; this was at the 
Contemporary Art Biennale in Chengdu, where we created a very complex smart city 
project for the city. However, in the exhibition, we had children and their parents playing 
games. We didn't really know what was going on, but we knew something could be done 
by them, so it was a participatory process that I'm very happy with. Contrary to reality, the 
fussiness that we also have to understand the city and all systems and the kind of data 
representation of the cities. This part here (in the middle), we normally called cities, but the 
communities, logistics, and data are layers making up the city. The last part is how do we 
create the circularity. We have to know where the material flows and where it goes. We 
have to create taxonomies of materials and the cascading of things so we can grasp and 
reuse materials.  

 

 We created a simpler one for the use of bamboo, and eventually, the construction and the 



mix of bamboo with a mix of materials to create a hybrid thing and how to digitize all of the 
materials before you can start working on the new material VC. 

The last few images I show are this model we're working on called the Value Chain Digital 
Model on a biogenic city maker incubator based on Bauhütte 4.0’s diagram. We want to 
plan with forestry to the city. The reality includes the production process along with the 
digital connections. This is the picture of the tool in our laboratory that could go the full 
range from the forest viability kits to circularity. Now, we're in a new interpretation of this 
Value Chain. You can see the part of the dashboard that shows the total value chain or 
moves around to the forest. It is interactive, and we can take it to the whole chain.  

On the second page, you can navigate through the forest (in Berlin-Brandenburg). For 
example, you can reach the data on every forest patch here, and these numbers (forest 
areas, logistic emission, etc.) change according to where we move around.   

On the architectural scale, we can look at the particular type of apartments in the part of 
the city, what the components are made of, where they are, and how many of them. These 
are always coming back to the numbers of carbon balance. These are based on the 
existing wooden project from our partners in Berlin. 

We've been analyzing the project as part of the scenarios with different pathways on 
different typologies of wooden buildings. It shows again the carbon balance and the 
building volume. Each building is related to the new Berlin district (as mentioned before). 

The last panel is maybe the most important one as we go into the city scale. Still small, it 
has only 6,000 units, but the numbers shown here are very important. By using the slider 
(pointed at the slider) to select the different logistics, we will know the result of the energy 
use or carbon balance, which becomes the legal requirement in Germany. This is not just 
the guideline but the law coming into effect. Every investor has to look at these numbers, 
so this tool becomes an important tool for investors or planners to deal with climate change 
and measure the impact on the sea. 
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That is the end. What I wanted to tell you is that the planning and architecture are moving 
into a new phase, which is extremely exciting. You have to look at a broad spectrum of 
technologies and participatory processes to design the building by nature.  

It's not a simple thing, but it's also a beautiful thing. It's amazing. I think we have to do it. 
This is the new approach to architecture (Showing the upcoming books) 
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