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I. Short Project description:  

The PROSTHESIS  project is an opportunity to learn lessons, conduct innovative research, and deeply understand 
current, past, and futures perspectives of development and innovations on cities through design of adaptive solutions 
under the concept of Circular economy and urban ecosystems. 

Industry 4.0, refers to “the means of automation and data exchange in manufacturing technologies including Cyber-
Physical Systems (CPS), Internet of Things, big data analytics, augmented reality, additive manufacturing, simulation, 
horizontal and vertical system integration, autonomous robots as well as cloud computing” (Shahrubudin, N. et al. 
2019). One of the main proposals behind this concept is finding mechanisms to progressively integrate and combine all 
these technologies, intelligent machines, human actors, physical objects, manufacturing lines and processes across 
organizational stages to build new types of systematic and high agility value chains. 

Understanding patterns of design in cities, neighbourhood and buildings,  and specially housing, elaborating accurate 
responses to upgrading spaces, functions and innovation ecosystems is the main objective. Mapping energies, raw, 
elaborated and waste materials, technological trajectories could make possible to discover new possibilities that 
emerged based on qualitative and quantitative research, data analysis is challenging and needs some specific 
approaches in our Latin american contexts.  
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Research focus/core competencies related to project, Unfolding Circular Innovation Ecosystems 
complexities. 

1. Constructing an hybrid framework: It is clear that quantitative research and its 
"instrumental rationality"(Adorno, 1978), is not enough to deal with all the problematics, 
conflicts and rhythms, so key concepts, standards, and indexes need to be understood, 
calibrated and redefined. Several disciplines need to be connected, from technology studies 
to philosophy.  

2. Unfolding Innovation Ecosystems complexities. The construction of an interactive Atlas. 
Mapping Innovation Trajectories. Taxonomies of technologies will be build based on actions, 
facts, results, representative objects, energy consumption patterns, and socio-environmental 
impacts. Also, technology classification will be useful to clarify evolution and transition as a 
gradual transformation in several fields of industry and markets. 

3. Projecting Innovation (Innovative) complexities. The construction of a new imaginary: The 
research aims to settle a ground for the development of a series of prospective discussions , 
using Research by Design methodology, about several scenarios, showing new necessities 
and programs, design and business opportunities, adaptive components, potential risks,  
bsed on local scenarios and daily life.  
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Research by Design methodology, about several scenarios . Unfolding Circular 
Innovation Ecosystems complexities in the city: 

Creating a methodology, addaptied to several scenarios, showing new necessities and 
programs, design and business opportunities, adaptive components, potential risks,  bsed 
on local scenarios and daily life. discussing and also proposing design exercises, mapping 
and designing projective realities and ecologies in many areas and contexts such as: 

• City development and urban spaces impact. 

• Decarbonizing cities 

• Renewable Energy integration  

• Consumption patterns and human life perspectives. 

• Rural spaces and landscape impacts. 

• Technology production and applications. Regenerative Technologies for cities. 

• The new organization: In work, social organization. 

• Business, public finance, 
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3. RESULTS 

 
DESIGN OF PROTOTYPES 

Projects and  constructability 
Theoretical performances 

LCA 
 

+ 

EXPERIMENTAL RESULTS 
 

Real prototypes performances 
 

CONCLUSIONS 
 

Characterization 
Practical Handbooks 
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1. INTEGRATED MAPPING 

AND DESIGN PROCESS 

 
1.1.Stocktaking of solutions 

1.2.Local analysis process / 
Mapping  

1.3.Research by design 

1.4. Optimization process 

2. EXPERIMENTAL 

RESEARCH 

 
2.1.Components construction 

2.2. Field-based experiment 

2.3. Monitoring system 

2.4. Correction process 

 
METHODOLOGY  
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1.1. Stocktaking of solutions 
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1.2. Local analysis process / Mapping  
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1.3. Research by design process 
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Links 

https://challenge.whatdesigncando.com/projects/bioclimatic-prosthesis/ 

https://www.sciencedirect.com/science/article/pii/S2352340920304418 

https://www.researchgate.net/profile/Leonardo-Agurto 

https://architectuur.kuleuven.be/departementarchitectuur/english/research/phd-postdoc/postdoc/LeonardoAgurtoVenegas 

https://vimeo.com/235235979 
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