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Energy and Exergy 

 

Efficiency and Effectiveness 

 

Sustainability and Cradle to Cradle 

Delft University of Technology 

 



Principles of Cradle to Cradle 

• Waste equals food 

• Use current solar income 

• Celebrate diversity 
Source: EPEA 



Efficiency & Effectiveness 

• Efficiency is all about reducing costs and reducing negative 

effects 

• It is the embodiment of a negative footprint 

• What if we could generate positive footprints? 

• It would be beneficial to Society 

Source: Steven Beckers 

Source: Douglas Mulhall Source: Douglas Mulhall 



   

 

   
 

 
 

 

Beyond Sustainability 

Delft University of Technology 

 



Environmental Challenges & Solutions 
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Positive Footprint: Energy 

 

• Produce more renewable energy as consumed by the 

building 

• Including the embodied energy 

 



Positive Footprint: Water 

 

• Produce locally a better water quality out as in 



Positive Footprint: Air 
 

• Produce locally a better air quality out as in (using 

renewable resources) 



Positive Footprint: Topsoil 

 

• Have more Topsoil produced over the lifetime of the 

building as is destroyed by the building / project 

(Worldscale) 

 

• Improve Top Soil quality, based on local threats: erosion, 

compaction and organic matter content (Dutch scale) 



 

• See Waste as Resource 

 

Positive Footprint: Biological Materials 



  

 

Positive Footprint: Technical Materials 

• Everlasting (re)use of materials 



   

 

   
 

 
 

Roadmap Next Economy 

Circular Economy   

Delft University of Technology 

 



Metropole region  

Rotterdam Den Haag 



Transitionpathways 

• Smart Digital Delta 

• Smart Energy Delta 

• Circular Economy 

• Entrepreneurial Region 

• Next Society 



Circularity 

 

Circularity = Renewability 

of all natural resources 

 

– Energy 

– Water 

– Materials 

– Top Soil 

– Air  

 



Action Perspectives 

 

• 2050: Post fossil era: transition to renewable energy 

 

• Later on too much focus on 2030 / 2020 

 



   

 

   
 

 
 

 

Maatschappelijke Advies Raad 

Delft University of Technology 

 



Thema’s 

• Sustainability & Resource depletion 

• Beyond Sustainability 

• Beyond (smart) cities 

• Social Innovation 

• Community building 

 

• Directielezingen 

 



 



 



Lesson from Samsø 

• Technique is not the limiting factor 

 

• It’s how you organize it ! 

– Interests / Involvement 

– Inclusion 



   

 

   
 

 
 

 

Circular Economies 

 

Beyond Oil   

Delft University of Technology 

 



The DNA of MRDH 

Port (black) and Petrochemical Industry (red) all fossil based 

Source: Prof.Dr.Ing. Carola Hein 



The DNA from MRDH 

Greenhouses, production and transport largely fossil based 



 

 

 

 

 

 

• Convert Oil- to Bio-Refineries 

• Grow feedstock in Greenhouses 

Novamont: 2 renovations 

Total: convert oil refinery to renewable diesel production 

Synergy Industry / Horticulture  



   

 

   
 

 
 

 

Directielezingen 

Delft University of Technology 

 



 



 



 



   

 

   
 

 
 

 

Nederland Circulair 

Delft University of Technology 

 



Nederland Circulair 

Rijksbreed programma Circulaire Economie 

 

Reduction of minerals, fossils and metals 

 

2030: 50 % 

 

2050: Full Scale Circular Economy 



Do we have enough materials ? 

Are being depleted! 

PG Luscuere after AM Diederen 

Zn 



Do we have enough time? 

 

From today Nov 8th 2017 to: 

 

2030  3.394 workdays (50% circular) 

 

2050  8.613 workdays (100% circular) 


