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1 Introduction 
 

This booklet was written as part of the master course ‘Cradle  to 
Cradle®  design  paradigm  II’1, as given at the University of Twente by 
Dr. Tanja Scheelhaase. During this course, the Cradle to Cradle® 
vision has been explained, whereby the three main principles of the 
Cradle to Cradle® vision,  namely  ‘Waste  equals  food’,  ‘Use  current  
solar  income’  and  ‘Celebrate  diversity’  are  central  subjects.  The  
course teaches students about how Cradle to Cradle® is more than 
just another holistic approach to the environmental issue; it is a 
business approach with a whole new mindset to selling and 
servicing products, one that provides strong financial benefits for 
every company.  

During the course, the new Venlo City Hall2, which is planned to be 
finished in 2014, is used as an example of good praxis for Cradle to 
Cradle® design. It was a central focus throughout the entire course. 
In fact, the assignment, of which the results will be displayed and 
explained in this booklet, was also related to this Cradle to Cradle® 
building. Since Venlo as a region embraces Cradle to Cradle® as their 
flagship3 to attract more new businesses and citizens, the Venlo City 

                                                           
1Cradle to Cradle Paradigm II -  
https://osiris.utwente.nl/student/OnderwijsCatalogusKiesCursus.do 
 
2 City Hall Venlo - http://www.c2c-centre.com/project/city-hall-venlo 
 
3 Venlo embrace C2C  - http://www.regiovenlo.nl/oud/?pagina=46 
 

Hall is designed according to the Cradle to Cradle® principles as 
much as possible. During the course, all participating students were 
asked to design a small element for the Venlo city Hall that would 
be a real story teller. The goal for these small elements was that 
they can be used to communicate the Cradle to Cradle® vision to 
the employees and visitors of the Venlo City Hall, once they are 
implemented in the Venlo City Hall. Therefore, all small elements 
were supposed to meet up with one of the four elements that were 
set for the Venlo City Hall to help in achieving the goal of becoming 
a Cradle to Cradle® building. 

This booklet is meant as a source of inspiration and stimulation for 
the Venlo City Hall, to continue working on their ultimate goal of 
becoming a Cradle to Cradle® building. The booklet also serves as a 
communication tool; since Cradle to Cradle® business cannot be 
done alone, it is important that the Venlo City Hall introduces their 
business partners to the Cradle to Cradle® approach. Eventually, 
when the Venlo region has succeeded in achieving their ultimate 
goal of attracting more businesses and inhabitants, the booklet can 
possibly also be used as a tool to communicate to other companies 
how Cradle to Cradle® could become their story of success. 

The booklet starts off with a short summary of the Cradle to Cradle® 
approach in chapter 1. This chapter is meant to recapitulate on the 
subject, and can also be used by the Venlo City Hall to explain the 
Cradle to Cradle® vision to their business partners involved in the 
development of the Venlo region. Chapter 2 goes into detail about 
the goals of the Venlo City Hall and the current state of the project, 
describing only the information that was provided by the Venlo City 

https://osiris.utwente.nl/student/OnderwijsCatalogusKiesCursus.do
http://www.c2c-centre.com/project/city-hall-venlo
http://www.regiovenlo.nl/oud/?pagina=46
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Hall itself. In the third chapter, the four elements that are used by 
the Venlo City Hall to define their goals are elaborated. Again, only 
the information that was provided by the Venlo City Hall itself is 
used to explain the subject.  

In the second part of the booklet, the development of the goal 
matrix is described. First, in chapter 4, the goals that were delivered 
by the Venlo City Hall are discussed, and adapted where needed. 
Then, chapters 5 and 6 will be used to describe two other goals that 
had not previously been mentioned by the Venlo City Hall, but are 
very  suitable  to  the  four  principles.  These  goals  are:  ‘CO2  as  a  
nutrient’  and  ‘Material  use  &  Service  concepts’.  Chapter 7 will then 
be used to show and explain the goal matrix that was generated.  

The third and last part of the booklet goes into detail on the small 
elements  that  were  developed  by  the  students  of  the  course  ‘Cradle 
to Cradle® design  paradigm  II’  at  the  University of Twente. For each 
of the small elements, a description is given of what it is or what it 

does, how it communicates the Cradle to Cradle® story and to 
whom, to which of the four principles of the Venlo City Hall it 
relates. Also, a description is provided of the materials of which 
each of the small elements exists and, if necessary, what the main 
issues are concerning material selection or implementation of the 
small element.  

The booklet ends with some conclusions on the current work that 
has been done by the Venlo City Hall in setting goals and developing 

a roadmap to achieve the ultimate goal of becoming a Cradle to 
Cradle® region. Also, some recommendations will be given on how 
to continue with the development of this roadmap, and for the 
further development of the small elements. 
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2 Introduction to the Cradle to Cradle® Concept 
 
In our current society, there is recently a lot of awareness about the 
alarming condition of the environment and negative effects on 
human and wildlife health. With our current way of living, our 
planet is polluted continuously, and materials are running out 
quickly.  Although  there  are  many  guru’s who believe they have 
found  the  ultimate  solution  to  the  ‘environmental  issues’,  most  of  
them are all about reducing: Reducing the amount of raw material, 
reducing the amount of toxins and harmful substances that are 
used, reducing waste, reducing energy usage, reducing the usage of 
rare-earths and so on. It is all about having a smaller environmental 
footprint – or  being  less  bad.  Although  these  ‘solutions’  are  great  
for raising awareness and postponing the moment on which we run 
out of valuable rare and scarce materials, everybody knows that it is 
no real solution. It is just a way to slow things down. As a matter of 
fact, if people keep thinking and acting this way, the only way to 
save the earth is for mankind to not exist at all. 

According to Michael Braungart and William McDonough, there is 
another way to save the planet4. If all products are developed in a 
different way, and more thought is put into where these valuable 
nutrients end up after use, we can truly be good instead of being 
less bad. We can have a positive footprint – contribute to nature 
while enjoying the lifestyle we have right now. This concept is 
named Cradle to Cradle®.5  

                                                           
4 Cradle to Cradle, Remaking the way we make things; Braungart & 
McDonough 2009, ISBN-97800995335478 
5 Different terminology is possible: Cradle to Cradle®, Cradle 2 Cradle®, C2C 

3 principles 

The Cradle to Cradle® design paradigm is based on three simple 
principles: 

 ‘Waste  equals  food’, 

 ‘Use  current  solar  income’  and   

‘Celebrate  diversity’   

are the three principles that are well-known to those who have 
heard about the Cradle to Cradle® approach. Each of these 
principles relates to a specific subject, and together they form the 
spine of the Cradle to Cradle® framework.  

 

1. Principle: Waste equals Food 

According to the Cradle to Cradle® framework, there is no such 
thing as waste, like there is no waste in nature1. In the current way 
of designing and handling products, materials that could serve as 
nutrients for new products, are directly disposed and sent to the 
‘grave’.  The  Cradle to Cradle® approach inspires how products can 
be designed in such a way that they are healthy to use and the 
nutrients can be kept in continuous circles in which the value and 
quality of the materials remain intact or even improve over time.  

The processes of every single organism in a living system contribute 
to the health and well-being of the system as a whole. The leaves of 
a  tree,  for  example,  its  “waste”,  fall  to  the  ground  where  they  are  
broken down and become nutrients for other organisms. Microbes 
feed off this organic "waste" and, as a result, return many valuable 
nutrients  to  the  soil  that  the  tree  can  profit  from.  The  “waste”  of  
one organism is thus nutrients for another. Plans made by humans 
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that attempt to replicate this nutrient cycle – cycles in which waste 
no longer occurs – form the very foundation of the material flow 
systems that are a fundamental component of the Cradle to Cradle® 
method of production.  

2. Principle: Use Current Solar Income 
 
The second Cradle to Cradle® principle relates to the subject of 
energy.  As  with  most  other  ‘solutions’  to  the  environmental  issue,  
the Cradle to Cradle® framework requires us to use renewable 
sources for the production of energy. Within the Cradle to Cradle® 
framework, this means that only energy can be used that can be 
retrieved from the sun – either direct or indirect. The sun provides 
the earth with more energy than humankind will ever be able to use 
every single day. So, if we can be effective, we do not have to be 
efficient and minimize our energy usage. Therefore, we can use as 
much energy as we want, as long as it comes from renewable 
sources  as  direct  or  indirect  solar  energy  and  it’s  derivate. 6 It has to 
be harvested in a Cradle to Cradle way.  
Systems that are driven using solar energy are systems that are 
using  today’s  energy  without  having  to  put  the  futures  of  our  
children and their children at risk. It is most certainly within the 
capabilities  of  today’s  technology  to  profitably  incorporate  the  use  
of and reliance on solar energy into the design of production 
systems.6 

 
 
 
                                                           
6 EPEA Hamburg (s.a.). Retrieved on June 25th, 2012 from: 
http://epea-hamburg.org/index.php?id=155#c1550 

 
3. Principle: Celebrate Diversity 

 
Natural systems function and flourish through complexity. 
Compared to the standard solutions of the industrial revolution and 
to the uniformity so highly prized by globalization, nature supports 
an almost unending abundance of variety and diversity. To 
concentrate on only the one criterion means to create instability 
and  imbalance  in  a  wider  context  and  represents  an  “ism”,  an  
extreme, or completely detached, solution that is outside the actual 
structure of the problem. 6 

The third and last principle of the Cradle to Cradle® framework 
claims  ‘Celebrate  Diversity’.  In  the  current  society,  there  is  a  trend  
for  ‘one-size-fits-all’.  The  rich  cultures  that  used  to  exist  several  
years ago are fading away, and the entire world is becoming one big 
mass with the same looks, trends and habits. E.g. plants are 
genetically manipulated so that they produce several times more 
crops than other species, with the result that this one single species 
is used to grow food all over the world, but also makes the food 
stocks much more vulnerable – one single disease could wipe out all 
corn in the world. According to the Cradle to Cradle® framework, 
diversity, in all its forms, is something that should be celebrated, 
simply because it makes us stronger and systems resilient. 
Therefore, businesses following the Cradle to Cradle® approach 
should be always stimulating to make several different solutions to 
a specific problem, making use of local resources and should be 
designed in the way that it fits within the environment and culture 
of the place where it will be used. 4 

 

http://epea-hamburg.org/index.php?id=155#c1550
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Material flow cycles 
 

The material flows found on earth can be divided into two 
categories: The biological and technical metabolism 

Products designed for the biological cycle should consist of 
materials that enter the environment through diffuse processes, 
both during and after use. 4 They will be degraded by micro-
organisms and fungi into new biological nutrients. Typical biological 
nutrients are all essential minerals and other plant nutrients like 
phosphate, humus, oxygen and CO2. All consumption products 
(products that get consumed and changed during use e.g. shampoo 
or shoe soles) should be designed for the biological cycle, but also 
other products can be designed for the biological cycle (e.g. ice 
cream packaging that melts away into biological nutrients when the 
temperature gets higher than 5 oC). 6 
 

A technological metabolism consists of artificially-created and 
actively-managed material flows. The idea is that industrial mass is 
allowed to circulate in closed systems whilst maintaining a constant 
quality level. The fact that the system is a closed one is a 
prerequisite for the possible use of toxic substances. These 
substances have proven to be essential in the manufacture of 
certain products such as insulated windows. The ease of 
disassembly and the careful choice of materials for a product is a 
fundamental aspect of the design.  
Products and materials in this cycle are called products for service. 
The name is derived from the concept of a service product. Washing 
machines, for example, are no longer bought rather their service is 

used at a charge. As such, this leasing principle means that the 
material remains in the ownership of the manufacturer and is 
returned to them after a certain defined period of usage. One 
advantage of this system is that the manufacturer can use materials 
of a higher standard and quality. 6 

 

 

 

C2C = teamwork 

Cradle to Cradle® is a roadmap driven approach with the goal of 
changing the industry by building supporting networks and 
cooperation between suppliers, producers, customers, 
governments, etc. enabling the necessary innovations to be 
successful in the market and be profitable. . 6 In this way Cradle to 
Cradle® is all about companies collaborating with each other. If a 
company wants to improve their products in such a way that they 
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are healthy and suitable for either one of the defined cycles, it is 
important to know exactly what is in these products. Since most 
producers  of  materials  don’t  even  know  what  is  exactly  in  their  
product, this usually becomes a collaborative task. The same 
accounts for the returning of products after its use period have 
ended. 

 
C2C as a business approach  

Cradle to Cradle® has more to offer than just a solution to the 
environmental issues as mentioned earlier. It is a business 
approach. The Cradle to Cradle® framework provides companies 
with concrete goals for improving their products, processes and 
their overall way of doing things. These concrete goals can be 
captured in a roadmap, which can be used as a tool for stimulating 
employees to get creative and search for ways to achieve these 
goals.6 Basically, this roadmap provides the employees with a 
pathway to a new mind-set, with which products and processes can 
be developed that are harmless, healthy and beneficial. 

Moreover, Cradle to Cradle® usually means to improve profit. 
Because Cradle to Cradle® products designed for the technical cycle 
are designed for disassembly, assembling the products often takes 
much less time and effort than it used to before. Also, embedded in 
the Cradle to Cradle® framework is the idea of the service concept. 
With a Cradle to Cradle® service concept, customers pay for the 
service or use of the product, instead of the product itself, e.g. light 
instead of a lamp. In this way, the customer gets what he wants –
the use of the product – while the company that leases the product 
to fulfil this need will remain the owner of the product. Because the 

company is still the owner of the product, the product can be 
returned to the company after the lease period is over, to re-lease 
it, or disassemble the product and reuse the parts or materials to 
produce new products. The company holds in this way a material 
stock at the customers place, knows when it comes back and gets 
independent from the volatile marked of rare nutrients.  
Therefore, there is no need to buy new materials when a Cradle to 
Cradle® service concept is applied. These two factors makes that 
Cradle to Cradle® products are usually more profitable than its 
conventional designed competitors – and why the Cradle to Cradle® 
framework could be attractive to companies. 
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3 Cradle to Cradle in Venlo 
 
The demographic development for the province of Limburg foresees 
a contraction scenario for the next decennia. The degree of 
shrinkage varies by region, but also the Venlo region would shrink 
when no new impulses arise. The ambitions of Venlo are not 
compatible with the foreseeable decrease. Venlo therefore opts for 
growth and fits a range of different strategies aimed at the planned 
contraction to bending in a structural growth. 7  
The commitment to a leadership position in implementing Cradle to 
Cradle is seen as an important instrument to achieve the desired 
growth in combination with a clear and positive profile in order to 
entice businesses to invest in Venlo. The municipality of Venlo 
considers Cradle to Cradle as an innovative economic design 
principle, with the highest possible sustainability as a result.8 
The Venlo region was the first region in the world to embrace the 
Cradle to Cradle principles (C2C). Venlo applies the principles and 
objectives of the Cradle to Cradle® - Design concept to the future 
development of the area The objective was to show all involved 
parties throughout the district that this concept is not an utopian 
flight of imagination, but something becoming reality. In the district 
of Venlo, C2C is high on the agenda on many fronts – in the business 
community, social organisations, educational institutions and 
goverment authorities. 7 

                                                           
7 Regio Venlo C2C in Venlo, Booklet 1st edition July 2009; 
http://www.regiovenlo.nl/dynamic/files/C2Cboekje_NL.pdf 
. 
8 http://www.c2c-centre.com/project/city-hall-venlo 
 

7 
The C2C® ExpoLAB Foundation is giving shape and substance to the 
ambitions of the Municipality of Venlo implementing Cradle to 
Cradle®. Since October 2010, the foundation has also been 
responsible for translating those ambitions into results and to built 
up the C2C Center.9  
 
 
  

                                                           
9 http://www.c2c-centre.com/ - The leading Cradle to Cradle® knowledge 
Centre 
 

http://www.regiovenlo.nl/dynamic/files/C2Cboekje_NL.pdf
http://www.c2c-centre.com/project/city-hall-venlo
http://www.c2c-centre.com/
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Venlo Principles10 
 
At the beginning of the process the C2C Venlo Principles were set up 
to function as a motor for innovation: 
 
1. Keep innovating:  

We regard the Venlo region as a proving ground for 
experiments to develop a new order in which mankind, 
economy and ecology go hand in hand, by focusing on 
developing and sharing knowledge, creating economic renewal, 
stimulating open minds and cultivating new directions. 
   

2. Link location and context:  
To link the city and the region, we are safeguarding the 
authentic values in our identity and anchoring our past in the 
future. Situated beside the Meuse and living in her bed, her 
unrelenting power is our role model. We are proud of our 
identity, celebrate our future with passion and strive for it 
fervently.  
 

3. Manage and appreciate "food":  
We use and process our raw materials such that they will never 
run out. We produce in continuous loops.  

 
4. Enjoy mobility:  

We design and develop mobility systems that contribute to our 
economic,   ecological   and   social   wellbeing.   Realize   ‘access’   for  
everyone. 

 
5. Use the sun:  

We enjoy designing and, like nature itself, use the sun as an 
infinite source of energy and inspiration.  

                                                           
10 Venlo Principles http://www.c2cexpolab.eu/default.asp?Venlo-Principles 

 
6. Create clean air, water and soil:  

We design systems aimed at cleaning and preserving our living 
environment.  

 
7. Design with the pleasure of future generations in mind:  

We do not burden our children and grandchildren with the 
worry of maintaining or guarding thoughtlessly designed objects 
or processes. We are designing their wellbeing and with it 
adding color to the future.  

 
  

http://www.c2cexpolab.eu/default.asp?Venlo-Principles
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New Venlo City Hall1112 
 
In this scope the new City Hall of the municipal authority of Venlo is 
designed according to the C2C principles. These principles make it 
possible to create a building that combines a comfortable and 
healthy working environment beyond sustainable innovations. 
A pleasant and healthy workplace for employees of the municipality 
of Venlo stands central: 

x A building that will create a comfortable and healthy 
working environment combines with innovative 
sustainability.  

x People must be the focal point 
x Employees and visitors must feel at ease in the building. 
x An icon at the river Meuse that proudly refers to the agro-

logistics tradition of the city Venlo; placed in the center of 
attention for Cradle to Cradle Design.  

x A building that exudes what the municipal organization 
wants to be:  
open, transparent and accessible.  

 
Applications of future techniques are already taken into account. 
The longer the building exists, the more C2C it will become.  
 
Key aspects of the building:12 

x The building purifies the air of the road and the railway line 
next to the building by using a green facade 

x The glass greenhouse on top of the building purifies the air 
and provides heat for the entire building 

                                                           
11 http://www.venlovernieuwt.nl/en/stadskantoor/cradle-to-cradle (May 
2012) 
 
12 http://www.c2c-centre.com/project/city-hall-venlo (May 2012) 
 

x Size and shape of the vides are adapted to natural 
x Air flow 

 

A selection of Cradle to Cradle strategies are planned:11 

x The parking garage will be used to pre-heat the air in the 
building (in the winter) or to cool it (in the summer). 

x Rainwater is gathered, used and filtered through a plant 
filter before it flows into the Meuse. 

x Daylight ingress must be optimal, reducing the use of 
artificial light. 

x The set-up is independent of the construction of the 
building. This will result in a long economic life. 

x Materials can be used again after the economic life of the 
building. 

x Size and shape of the atriums have been aligned as much as 
possible of the most natural airflow possible, so that less 
use need be made of mechanical ventilation. 

 

The development of the building already takes in account the 
application of techniques which will become available in the future. 
The Cradle to Cradle ambition can be enhanced as more techniques 
become possible. The longer the building stands, the more it 
becomes Cradle to Cradle.  

  

http://www.venlovernieuwt.nl/en/stadskantoor/cradle-to-cradle
http://www.c2c-centre.com/project/city-hall-venlo
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Core Elements 

Venlo stated the overall ambitions: 
A building must serve people and not the other way around. 
Residents of Venlo must be able to walk in easily, must be helped 
quickly and must feel at ease. The building must be a pleasant, 
healthy workplace for the employees of the municipality of Venlo 
and must support the functioning of the organization. 13 

The Venlo City Hall implements the Cradle to Cradle concept 
divided into features of 5 major Elements. 14  

Venlo City Hall feature:  Continuous Material Cycles 
Element:   Materials 
What are suitable materials that can continuously return in 
a biological or technological cycle without quality loss? 
 
Venlo City Hall feature:  Green Façade 
Element:   Green Façade 
How can the building enhance the indoor- & outdoor air quality? 
 
Venlo City Hall feature:  Renewable energy 
Element:   Energy system 
How can the building produce more energy than it uses? 
 
Venlo City Hall feature:  Enhance Water Quality 
Element:   Water system 
How can the water quality be improved by the building? 

                                                           
13 http://www.c2c-centre.com/project/city-hall-venlo (May 2012) 
 
14 http://www.venlovernieuwt.nl/en/stadskantoor/venlo-is-building-a-
new-city-hall (May 2012) 
 

 
Venlo City Hall feature:  Interior 
Element:     
How can the water quality be improved by the building? 
 

Facts and Figures:15 

x 13,500 m2 of floor area; 
x 2,000 m2 of office space in the Nedinsco; 
x Approximately 630 workstations (flex-factor 75%); 
x 3-story public parking garage with approximately 400 

parking spaces;  
x 11 floors; 
x 2,026 m2 green facade; 
x Total cost: 46 million. 

 
  

                                                           
15 http://www.c2c-centre.com/project/city-hall-venlo (March 2013) 

http://www.c2c-centre.com/project/city-hall-venlo
http://www.venlovernieuwt.nl/en/stadskantoor/venlo-is-building-a-new-city-hall
http://www.venlovernieuwt.nl/en/stadskantoor/venlo-is-building-a-new-city-hall
http://www.c2c-centre.com/project/city-hall-venlo
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City Hall Venlo feature Element 1 - Green Façade:13 

 

 

Goal: 

How can the building enhance the indoor & outdoor air quality? 

The purpose of the principal of the City Hall Venlo is that the indoor- 
and outdoor air quality is improved through the building. The 
desired results that the stakeholder of the project City Hall wants to 
achieve with the green facade are: 

x Improving outdoor air quality with the building; 
x Improving indoor air quality with the building; 
x Increasing the biodiversity with the building; 
x Aesthetically appropriate in its environment; 
x Increasing labour productivity. 

 

Sub---‐systems  and  components: 

•  Greenhouse  (9  and  10th  floor); 

•  Vide structure; 

•  Solar  chimney; 

•  Green  façade; 

•  Interior  green 
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City Hall Venlo feature Element 2 - Continuous 
Material Cycles: 13 

 

Goal: 

What are suitable Materials that can continuously return in a 
biological or technological cycle without quality loss? 

The objective in the field of materialization of the City Hall Venlo is 
to create continuous biological- or technical cycles without loss of 
quality of raw materials. The client has translated this into the 
following desired results: 

•Materials are appropriate for a biological- or technological cycle; 
• Cradle to Cradle certified products are used;  
• Residues are raw materials for new products;  
• Products and materials have an added value for users 
and the environment; 
• Stimulating suppliers 

 

 

Sub---‐systems  and  components: 

x C2C Materials in the specification 
x Internal check for C2C potential; 
x Take-‐back  system  for  C2C  materials 
x Information board at building location with C2C materials; 
x No PVC; 
x Concrete construction; 
x Biological and Technological façade. 
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City Hall Venlo feature Element 3 - Renewable 
energy: 13 

 

Goal: 

How can the building produce more energy than it uses? 

An objective of the new City Hall Venlo is that the building generate 
more renewable energy that is uses. The desired results of 
the stakeholders with regard to energy are:  

x The building uses only renewable energy; 
x There is more renewable energy produced by 

the building than is used; 
x There is the possibility to integrate innovative energy solutions 

during time; 
x Energy-Efficiency has been applied to integrate renewable 

energy rather than reduce fossil fuels; 
x The energy system is (physical and virtual) visible; 

 
 

Sub---‐systems  and  components: 

x •  PV---‐system  in  the  South  façade  (technical  façade); 
x •  The  Use  of  geothermal  energy  (Warmte  & Koude opslag); 
x •  No  gas  Will  be  used; 
x •  Natural  Light  versus  passive  sun  shades; 
x •  Real-time monitoring system. 
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City Hall Venlo feature Element 4 - Enhance Water 
Quality: 13 

 

Goal: 

How can the water quality be improved by the building? 

The objective with regard to water of the new Venlo City Hall is to 
use the building to improve the water quality. Specifically this 
means that the stakeholder wants to achieve the following desired 
results with the building: 

•  The  building enhance water quality; 
• Nutrients are extracted from the (waste)water; 
•  The water system (physical and virtual) is visible. 

Sub---‐systems  and components: 

x Helofytenveld (water purification); 
x Buffer for Rainwater (besproeiing Van de groene gevel); 
x Brown (green) Roof system; 
x Waterloze urinoirs; 
x Possibility to Separate different Water streams; 

x Realtime monitoring system. 
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City Hall Venlo feature Element 5 – Interior: 13 

 

 

The objective for the interior of the new Venlo City Hall is that 
Cradle to Cradle principles should be applied to as great an extent 
as possible within the boundary conditions (quality, costs, time). 
The following desired results are expressed for the interior of the 
building: 

• Cradle to Cradle certified materials and products are used; 
•  Materials and products are suitable for a biological-
 or technological cycle; 
• Gained knowledge around the implementation of Cradle to Cradle 
in the interior is shared; 
• Materials and products are provided with an information 
label or tag; 
•  The health of users and visitors is improved; 
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Summary: Defined goals and desired results15 

Enhance Air Quality: 

The question 'How can the building enhance the indoor- & 
outdoor air quality?' can be expressed in the following desired 
results: 

 Improving outdoor air quality with the building; 

o Improving indoor air quality with the building; 
o Increasing the biodiversity with the building; 
o Aesthetically appropriate in its environment;  
o Increasing labour productivity. 

 Continuous Material Cycles: 

The question 'What are suitable materials that can continuously 
return in a biological or technological cycle without qualityloss?' can 
be expressed in the following desired results: 

o Materials are appropriate for a biological- or technological 
cycle;  

o Cradle to Cradle certified products are used; 
o Residues are raw materials for new products; 
o Products and materials have an added value for users 

and the environment; 

Renewable Energy: 

The question 'How can the building produce more energy than it 
uses?' can be expressed in the following desired results: 

 The building uses only renewable energy; 

o There is more renewable energy produced by 
the building than is used;  

o There is the possibility to integrate innovative energy solutions 
over time; 

o Energy-Efficiency has been applied to integrate renewable 
energy rather than reduce fossil fuels; 

o The energy system is (physically and virtually) visible; 

Enhance Water Quality: 

The question 'How can the water quality be improved by the 
building' can be expressed in the following desired results: 

o The building enhance water quality;  
o  Nutrients are extracted from the (waste)water; 
o  The water system (physical and virtual) is visible. 
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Part 2:  How to set the right goals right? –  
    Translation of ambitions into measurable goals 
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4 Elaboration on the goals 
 

In the first step it is most important to distinguish between 
ambitions, goals and elements.  
 
An overall Cradle to Cradle statement is  to  design  “Buildings  like  a  
trees  and  a  city  like  a  forest”,  so  that  a building can generate a 
positive footprint. This is rather a philosophical statement, which 
frames the general ambition. 
There is not yet a 100% C2C building, highway or airport because 
the features in the built environment are too complex. Therefore 
defined C2C elements are implemented in building. (cf.: 16) 
 
A Cradle to Cradle building contains defined elements that add 
value as also celebrate innovation and enjoyment by: 16 

- Measurably enhancing the quality of materials,  
- Biodiversity,  
- Air and water quality;  
- Using current solar income;  
- Being deconstructable and recyclable, and  
- Performing diverse practical and life enhancing functions for 

its stakeholders.  
 
Intentions: 
Intentions are qualitative statement relating the building to the C2C 
philosophy and principles. They are general and not measurable. 
Intentions can be expressed by measurable goals, so the first step is 
to state the intentions for the building by establishing desired goals 
that address principle C2C criteria. Settings of defined milestones 
make it possible to measure the progress. (cf.: 16) 
 
 

Goals: 

Goals are quantitative statement aimed at measurably achieving 
C2C intention by a specified date. Goal-setting is at the heart of any 
Cradle to Cradle® work. It is the process in which the core Cradle to 
Cradle® principles are applied to a certain topic, in order to identify 
a truly beneficial intention. Goals have to be measurable. Goals can 
be set on different levels and apply to various topics. For example, 
one goal might be the use of Cradle to Cradle® energy; another 
might  be  “using  safe  and  healthy  materials”.  The  next  might  be  the  
enhancement of biodiversity in a production plant to a specified 
level.  Goal  setting  mean  “State  your  intention”  :  .  (cf.:  16) 

- Which C2C principles do you plan to implement by when?  
- Which Goals do you plan to declare? 
- Which C2C principles do you plan to implement by when? 

 
Elements: 
Element are feature of the building that achieves one or multiple 
C2C goals and can be used in education and marketing to highlight 
benefits. Every element meets multiple goals, but also various 
elements can meet the same goals. 

In order to these definitions, the overall statements, intentions, 
goals related to the elements were worked over and sorted in the 
right way. Because each element meets multiple goals a matrix of 
defined measurable goals  were  set  up,  aligned  with  the  “Principle- 
based criteria to transform buildings to C2C”.    
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5 Principle-based criteria to transform buildings to 
C2C:16 

 
C2C PRINCIPLE:  EVERYTHING IS A NUTRIENT FOR SOMETHING ELSE 
 
1. DEFINE MATERIALS AND THEIR INTENDED USE PATHWAYS  

Use materials  
(a) whose contents are measurably defined in technical or 
biological pathways from manufacturing through use and 
recovery and  
(b) whose impacts are measurably beneficial for human health 
and the environment. 
 
2. INTEGRATE BIOLOGICAL NUTRIENTS.  
Recycle biological nutrients and water by integrating topsoil and 
biomass production into buildings, landscaping, and spatial 
plans to generate more biomass and clean water than before 
development of the site.  

 
4. ENHANCE CLIMATE AND AIR QUALITY. 
Actively contribute to measurably improving air quality so the 
indoor air is healthier for occupants than before it entered the 
building and provides a comfortable climate for occupants  
 
5. ENHANCE WATER QUALITY 
Measurably improve water quality so the water is healthier for 
biological metabolisms than before it entered the building 

 
 
 
 

                                                           
16 Cradle to Cradle Criteria for the built environment by Douglas Mulhall 
and Michael Braungart, ISBN/EAN 978-94-91083-01-3 

C2C PRINCIPLE:   USE CURRENT SOLAR INCOME 
 

6. INTEGRATE RENEWABLE ENERGY 
Integrate renewable energy (current solar and gravitational 
income) into buildings and area plans so the building and site 
generate more energy than they use. 

 
C2C PRINCIPLE:  CELEBRATE DIVERSITY 
 

7. ACTIVELY SUPPORT BIODIVERSITY  
Integrate measurable species diversity so the area supports 
more diversity than before development 
 
8. CELEBRATE CONCEPTUAL DIVERSITY WITH INNOVATION 
Focus on special beneficial features of a building and integrating 
innovative components that are beneficial for the well-being of 
occupants and the environment. 

 
STAKEHOLDER VALUE CRITERIA 
 

9. ADD VALUE & ENHANCE QUALITY FOR DIVERSE 
STAKEHOLDERS. 
Describe what the C2C features of a building do practically 
for the users.  
 

10. ENHANCE WELL-BEING & ENJOYMENT OF DIVERSE 
STAKEHOLDERS. 
By implementing each of the basic criteria, a C2C building 
enhances enjoyment by enhancing well-being. Spatial and 
aesthetic features that are less quantifiable can  
also enhance enjoyment 

  

http://www.duurzaamgebouwd.nl/bookstore/cradle-to-cradle-criteria-for-the-built-environment-%7C-booklet
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5.1 CO2 as a nutrient  
 

Emissions, such as CO2, NOx, water, biomass etc. can be regarded as 
nutrients from a Cradle to Cradle® perspective. This chapter will 
focus on CO2 to give an example of regarding emissions as nutrients. 

Carbon dioxide, or CO2, is a naturally occurring gas that is essential 
to  living  nature.  As  the  element  carbon  (C)  is  one  of  living  matter’s  
building blocks, so is the gaseous molecule CO2 a form of carbon 
transportation via the air. It is necessary for autotrophic (self-
feeding, or producing) organisms to create oxygen (O2), which in 
itself is a vital gas to animals, needed for breathing. The process of 
producing oxygen (and organic compounds) from CO2 is known as 
photosynthesis and is continually done by plants and algae. 

Using solar energy, some chemical elements and water, the CO2 is 
turned into carbon molecules (allowing the plant to build its cells 
and grow) and O2 is released, which results in the cycle central to 
sustaining life on earth. As O2 is added to the environment, this 
allows other species to breathe it in and using the oxygen to 
combust organic components. This combustion results in the 
necessary energy for animals and other species to function. 
Combustion produces CO2, which in time can be used again for 
plants and algae to produce O2.  

This simply means that in the biological cycle, CO2 is a necessary 
nutrient for plant growth and producing the necessary oxygen and 
organic compounds to sustain earthen life. In fact, plants and algae 
can reach higher photosynthetic rates and overall grow faster in 

CO2-rich environments17 . This is because CO2 is of such crucial 
importance to the photosynthesis process that an elevated 
concentration  of  this  gas  simply  reduces  the  plants’  demands  for  
other resources, such as water and light, to reach the same or even 
higher rates of photosynthesis than plants growing under similar 
conditions with lower CO2 concentrations. 

In practice: CO2 in the biological cycle 

The added benefits of an elevated CO2 concentration  to  plants’  
growth and photosynthesis rates leads to the conclusion that adding 
plants and/or algae to CO2 rich areas is overall beneficial. 
Industrious and traffic-dense places, as well as densely populated 
places, are such areas where high concentrations of CO2 can be 
found. Since people (and other living creatures) need the oxygen 
that plants and algae can produce by photosynthesis, this simply 
means that adding more greenery to these areas results in overall 
improved living conditions. Each tree, each plant and each pond 
filled with algae results in a reduction of CO2 and an increase in O2, 
thus creating a habitable atmosphere as can be found on our 
planet. In fact, the more green a place is, the more animal life it can 
support, as dense tropical forests and lush reefs display. 

As of lately, a lot of debate has been going on about the elevated 
CO2 concentrations found in industrial and urban areas, possibly 
causing the global warming by adding to the global greenhouse 
effect. Although the effect of CO2 on the naturally occurring 
greenhouse is heavily debated among scientists, there is a tendency 
to try and reduce CO2 amounts by urging  to lower emissions. In the 

                                                           
17 W.  Larcher,  “Physiological  Plant  Ecology”,  2003 
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case of combustions engines found in transportation vehicles, 
lowering the emissions is a positive goal because of the limited 
amounts of crude oil that Earth has left, as well as unhealthy 
particles and gases that these engines exhaust. However, the CO2 is 
not necessarily a bad emission, as it is just part of combustion, both 
in animals and machines. Cradle to Cradle therefore regards CO2 as 
a beneficial nutrient instead of a harmful greenhouse gas18 . 

The currently dwindling amounts of green nature are most 
worrisome, as plants and algae are essential means of keeping the 
CO2 and O2 amounts within our earthen atmosphere in balance. Our 
current CO2 emissions  are  exceeding  the  natural  balance,  as  Earth’s  
stored carbon amounts (in oil, gas and coal) are emitted to the 
atmosphere at an unnaturally high rate. Plants and algae are major 
contributors to sustaining a natural balance in CO2 and O2 and must 
therefore be sustained and promoted. By destroying green nature, 
man is doing more damage to the global ecology than by sustained 
usage of combustion engines. 

This leads to the conclusion that CO2 is simply a component of the 
biological cycle and therefore needs to be treated by the plants and 
algae. By adding green nature to CO2-rich areas, a healthier, oxygen-
rich environment will be the result. Simply put, CO2 is food. 

CO2 in the technical cycle 

CO2 can potentially be implemented in a technical cycle as well. 
Polycarbonate (PC), a thermoplastic polymer, is a widely used 
technical material. Main applications of this plastic are compact 
discs, electronic components and other technical products, but it is 
                                                           
18 M.  Braungart  &  D.  Mulhall,  “Treat  emissions  as  resources”,  2012 

also used in consumption packaging, such as water bottles. 
Currently it is produced using bisphenol-A, a controversial organic 
compound that exerts hormone-like properties, raising concerns 
about its presence in consumer products. Therefore, the safety of 
PC is questioned and not suitable for food packaging and similar 
applications that can pose health risks. As of lately, new 
technological developments have led to the possibility of creating 
PC out of CO2.  As  Polycarbonate’s  main  molecular  component is a 
carbonate-group, consisting of the same atoms that are present in 
CO2, polycarbonate could be made out of CO2. This would mean that 
collecting CO2 is not just interesting for plants and the biological 
cycle, but also for creating technical components that use Carbon 
and Oxygen atoms, of which the PC plastic is a very suitable 
candidate.  

Currently, various chemical companies are working on creating PC 
out of CO2, while avoiding the use of unhealthy materials such as 
bisphenol-A. Among these companies are German chemical 
companies Bayer and BASF, as well as the American company 
Novomer, which is cooperating with the Dutch company DSM. It 
appears that regarding CO2 as a technical nutrient can provide new 
market opportunities, while at the same time such novel  ‘clean’  
plastics can replace the unhealthy plastics that are currently still in 
use, threatening human and animal health. 
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5.2 Material selection 
 
In every product or building, the use of materials is of great 
importance. In Cradle to Cradle projects, material selection is a key 
issue. Obviously, this also holds for the Venlo City Hall and its Four 
Elements. All four elements are based on materials or are related to 
it. The choice for the right materials and the description of it, is 
therefore important. 
 
 
Material selection 
For the materials that are used within the Venlo City Hall, several 
points are of interest. First of all, the type of material is important. 
Obviously, not every type of material is suitable to fulfil the 
prescribed functions and requirements. So, this is a matter of 
quality and available resources. Also, in case of the selection of 
materials in a Cradle to Cradle project, the added value of the 
materials is important. After all, all materials should be able to be 
placed in a biological or technical cycle, after use, as previously 
described. 
 
In the case of the materials used for the elements of the Venlo City 
Hall, the technical cycle is most important. Most (almost all) 
materials that are used, belong to the technical cycle. For instance: 
steel and concrete used for the Green Façade. Identifying specific 
materials is not part of this booklet and will therefore not be 
discussed here. 
 
The materials do not all have to be Cradle to Cradle certified. For 
use in the VCH, it is key that the materials are of high quality, to 
enable use in a technical cycle. In practice, this means that the 
materials do not have to be certified, but should have an equal level 
of quality. In addition, it is important that the used materials are 

specified. In other words, all contents of the used materials should 
be known. 
 
Small elements 
The small elements which have been developed, all address the 
‘material issue’  to  a  greater  or  lesser  extent.  The  small  elements  
have been developed as storyteller and to communicate the Cradle 
to Cradle story of the Four Elements of the VCH. Therefore, in the 
small elements the selection and use of materials is described as 
well. 
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5.3 Service concept 
 
Materials for use in the technical cycle (the materials used in the 
VCH), are part of service concepts. The before mentioned steel and 
concrete (besides all other technical materials) are part of this. The 
core issue of service concepts relates to the selection of materials 
for the technical cycle and one of the Cradle to Cradle principles: 
waste equals food. 
 

Within service concepts, product (and material) utilization is 
addressed. It is all about the defined use of the materials. In other 
words: the use of materials and products at each stage of 
production, use and after use is defined. Including the environment 
for which it is suited. 

 
Service concepts are suitable for products which provide a service 
to the user. So, this is closely related to technical materials, like the 
materials used in the VCH. The materials which have been used 
provide a service rather than a property. The materials remain in 
the ownership of the manufacturer and bank at the customer. This 
way, the service of the material is used, not the content. The 
content of the material is recyclable. In the case of the steel used 
for the VCH, this means the following: 
 

The steel is produced by a manufacturer and transported to 
the building site of the VCH. There, the material is used for, 
for instance, the Green Facade. The material is still in 
ownership by the manufacturer and is returned to them 
after a defined use period. 

 
By defining service concepts for the materials that are used, a 
quality issue is addressed. After all, the manufacturer can use 

materials of much higher quality. The materials will remain in their 
ownership, and with higher quality, a better service can be 
provided. Also, there is a higher independency of raw material 
prices. 
(source: lecture 2, C2C Paradigm 2, University of Twente, 2012) 
 
 
 Matrix 
The selection and use of appropriate materials for the VCH is 
reflected in the developed matrix, as well as the use of service 
concepts. In this matrix, Material Cycle is described as a one of the 
components. Obviously, this focuses on goals regarding the use and 
selection of suitable materials and the use of service concepts in 
using these materials. Some issues that will be discussed in the 
matrix are: 

� Design for the biological / technical cycle; 
� Cradle to Cradle certification (or equal); 
� Cradle to Cradle service concepts; 
� Beneficial products 
� The use of service concepts. 

 
Since material selection is regarded to be of great importance, 
issues addressing this are discussed the matrix elaborately. 
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6 Roadmap approach19 
 
A roadmap is an overview which describes the progress of a project 
through time. It is a great instrument to make a long-term 
ambitious plan tangible. To successfully create a roadmap the 
ambitions of the project must be translated towards goals. Goals 
are stated per unit of time (e.g. per year) and put onto the 
roadmap. The X-axis describes the passing of time; the Y-axis 
describes the beneficial effects in each point of time. 
During the course of the project you can focus on reaching the goals 
for the timeframe you are working in, finally reaching the desired 
ambition. 
 

 
Figure 1. A Cradle to Cradle Roadmap and its components. Basic structure20 

                                                           
19 Lecture 3, University of Twente, MCs- Industrial Design Engineering, 
Cradle to Cradle Design Paradigm II, Cradle to Cradle Roadmap- Prof. Dr. 
Michael Braungart, May 9th, 2012 
20 Lecture 3, University of Twente, MCs- Industrial Design Engineering, 
Cradle to Cradle Design Paradigm II, Cradle to Cradle Roadmap- Prof. Dr. 
Michael Braungart, May 9th, 2012 

 
For instance a roadmap of a company wanting to focus on 
innovation (the ambition) can translate this ambition towards goals 
like; release 10 new products in the coming 5 year, train 20 
employers in the C2C philosophy the next 3 years. Right now the 
main goals are set, but they need to be put into time and need to be 
split in sub-goals, key performance indicators (KPIs) and milestones. 
So the final roadmap can look like this: 
 

Train 10 
people in 

C2C-normal 
level 

Train 10 
people in C2C-
normal level 

Train 4 people 
in C2C-expert 

level 

  

 Release 1 new 
product 

Release 2 new 
products 

Release 3 new 
products 

Release 4 
new products 

 Prototype and 
test 5 new 
products 

Prototype and 
test 5 new 
products 

Prototype and 
test 5 new 
products 

 

Develop 10 
new product 

concepts 

Develop 20 
new product 

concepts 

Develop 5 
new product 

concepts 

  

Increase R&D 
team by 3 

people 

    

     
year 1 year 2 year 3 year 4 year 5 

 
This way it is clear what to focus on each year, the abstract ambition 
has become something tangible. 
 
The example above shows a roadmap on the level of the R&D 
department. You can develop a roadmap on many levels from a 
total business redevelopment towards a single product roadmap. To 
achieve progress on a high level you often need specific low level 
roadmaps to achieve goals within several business units. This forms 
a hierarchy of roadmaps, where the lower ones contribute towards 
progression on the upper level roadmap.  
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Figure 2. Example of a roadmap hierarchical structure21 

 
Besides a management tool, a roadmap is an important 
communication tool. You can show visitors, clients and employees 
the direction you are heading in and how far you have come 
already. The roadmap bellow is displayed all through the Desso 
office. 
 

                                                           
21 Lecture 3, University of Twente, MCs- Industrial Design Engineering, 
Cradle to Cradle Design Paradigm II, Cradle to Cradle Roadmap- Prof. Dr. 
Michael Braungart, May 9th, 2012 

 
Figure 3. Desso Cradle to Cradle roadmap (2009) 

 
In cradle to cradle development a roadmap is a required tool to 
show you are on the right track. This allows EPEA to hand out a 
certificate to non-perfect products as well, as long as they progress 
towards the set Cradle to Cradle ambitions. Each year the company 
progress towards the set milestones is checked to ensure they are 
worth the certificate. 
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6.1 Creating a roadmap for the Venlo City Hall 
 
The challenge with creating a roadmap is defining the right goals en 
setting the right key performance indicators (KPIs) to measure the 
progression. This chapter will describe the generation of goals and 
KPIs for the Venlo city hall. 
 
The earlier chapters of this booklet described the ambitions of the 
Venlo city hall, they line up well with the principle based criteria as 
discussed in the C2C for the build environment publication.22 For 
each principle, we have to think of KPIs which measure our success 
and advancement for this principle.  
 
 They also defined four key elements, to which we added two 
additional elements. The four main elements of the city hall are the 
green façade, continues material cycles, renewable energy system 
and water purification system. We added the carbon cycle and the 
service concept to these four main elements. 
 
Goals can be attributed to all these elements for the creation of 
sub-roadmaps. In the end these sub-roadmap contribute to the 
main roadmap of the Venlo city hall.  
 
 
 
 
 
 

                                                           
22 Cradle to Cradle Criteria for the built environment by Douglas Mulhall 
and Michael Braungart, ISBN/EAN 978-94-91083-01-3 
 

6.2 Generation of KPIs 
 
Each C2C principle based criteria needs to be translated into KPIs. 
These KPIs need to be well chosen and based upon research 
showing effect for these criteria. In this assignment we are trying to 
start the discussion about what these indicators must be for the C2C 
build environment. Below are the results of our research sorted per 
C2C criteria. First the criterion is stated, and then the KPIs are 
described with an indicator of how to measure it between brackets. 
KPI’s  expressed  as  a  percentage  are  not  limited  to  reach  100%:  e.g.    
“The  Venlo  City  Hall  produces  150%  more  energy  than  it  uses”.  
 
2. STATE YOUR INTENTIONS 

KPI: Creation and communication of the roadmap [level of 
communication: employees/visitors/web..] 
If the criteria are to state our intentions then the creation of a 
roadmap in itself will be a way to accomplish this goal. 
KPI: Positive features of x C2C products & building materials are 
communicated [#] 

 
C2C PRINCIPLE:  EVERYTHING IS A NUTRIENT FOR SOMETHING ELSE 

 
3. DEFINE MATERIALS AND THEIR INTENDED USE PATHWAYS  

KPI:  products designed for biological / technical cycle [% 
based upon kg] 
KPI:  products are C2C certified (or equal) [% based upon 
kg] 
KPI:  products are part of C2C service concepts [% based 
upon kg] 
KPI:  phosphates are in a closed cycle [% of total 
phosphate use] 
KPI:  materials/parts & elements which have a nutrient 
tag [% of total # of elements] 
KPI:  products are designed for disassembly 

http://www.duurzaamgebouwd.nl/bookstore/cradle-to-cradle-criteria-for-the-built-environment-%7C-booklet
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KPI:  materials/parts & elements which have a nutrient 
tag 
 

4. INTEGRATE BIOLOGICAL NUTRIENTS.  
KPI:  nutrients are recovered  
KPI:  Generation of x kg biomass per year [kg/y]  

 
ENHANCE CLIMATE AND AIR QUALITY. 
KPI:  Increase of indoor air quality [finedust ppm]  
KPI:  Increase of outdoor air quality [finedust ppm]  

 
5. ENHANCE WATER QUALITY 

KPI:  Water is converted into usable water [% of total 
water use] 

 
C2C PRINCIPLE:   USE CURRENT SOLAR INCOME 
 
6. INTEGRATE RENEWABLE ENERGY 

KPI: Energy used is of renewable source  
KPI: Embodied energy is of renewable source  
KPI: The Venlo City Hall produces .. % more energy than it uses  
KPI:  Energy efficiency [generation/inflow] 

 
C2C PRINCIPLE:  CELEBRATE DIVERSITY 
 
7. ACTIVELY SUPPORT BIODIVERSITY  

KPI: Food in restaurant is healthy and better affordable [% of 
total food under price threshold, above quality threshold] 
KPI: Light in workplaces is direct daylight 
KPI: Water leaving the building supports ecosystems [Quality 
level] 

KPI: Doubled biodiversity by 2020 [# of species] 
 

8. CELEBRATE CONCEPTUAL DIVERSITY WITH INNOVATION 

KPI: Amount of sources should be used for critical systems 
(technical diversity) [#] 
KPI: Parts and products are designed for disassembly 

 
STAKEHOLDER VALUE CRITERIA 
 
9. ADD VALUE & ENHANCE QUALITY FOR DIVERSE STAKEHOLDERS.  

KPI:  Increase of C2C businesses in Venlo [regional rise of GDP] 
KPI:  Growth of citizens of Venlo [% based upon # of citizens] 
KPI: Over x years, the energy systems have a breakeven point 
and become profitable [# years until breakeven] 
KPI: Recovery of material value of .. year use [€/kg  of  
material/part/system] 
KPI:  Increase of economic value of surrounding area [€/m²] 
KPI: .Decrease of maintenance costs  

 
10. ENHANCE WELL-BEING & ENJOYMENT OF DIVERSE 

STAKEHOLDERS 
KPI:  visitors are happy with the waiting rooms [% based upon # 
of likes] 
KPI:  Less sick  days  
KPI:  Employers/visitors like the building [# of likes] 
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6.3 Adding KPIs to elements 
 
Now it is clear how we can measure progress towards the set 
criteria, we need to allocate the right goals to the elements of the 
city hall. This way we can evaluate and communicate if each 
element is on the right track and contributes enough to the overall 
concept. We do this by dividing each element in sub elements. This 
way we can address every element by setting specific criteria for the 
different parts of which it consists. 
This is done in matrices; on top the matrix divides the large element 
in sub elements, on the left the KPIs are set. The intersections are 
blank or crossed, meaning  blank is no relation between KPI and the 
sub element, and crossed defines a relation. After each matrix an 
explanation is given for the KPIs. 
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6.4 Material Cycle  
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Products designed for biological / technical cycle   x x x x 

Products are C2C certified (or equal)   x x x x 

Products are part of C2C service concepts   x x x x 

Products are beneficial  x x x x x 

Phosphates are in a closed cycle x x x x x x 

Positive features of .. C2C products & building materials 
are communicated 

x  x x x x 

Energy used is of renewable source x    x  

Products are designed for disassembly   x x x x 

Food in restaurant is healthy and better affordable      x 

Visitors are happy with the waiting rooms    x x x 

Increase of C2C businesses in Venlo x      

Growth of citizens of Venlo x      
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Products designed for biological / technical cycle 
Products and building materials used in the Venlo City Hall should be designed 
according to the C2C principles (or equal proven quality). Products designed for the 
biological cycle should be safely and continuously returnable to nature. Products 
designed for the technological cycle should be in continuous material cycles, in 
which all materials can be reused over and over, without loss of quality. Also, all 
products should be safe to use in the surroundings it is designed for. 
 
Products are C2C certified (or equal) 
Furniture and consumption good used within the Venlo City Hall are Cradle to 
Cradle certified or have proven equally good performance regarding material 
quality and continuous use within the biological or technical cycle. 
 
Residues are food for the biological or technological cycle 
Residues from the Venlo City Hall such as office, kitchen and sanitary waste or 
wastewater, should be raw materials for the technical cycle or nutrients for the 
biological cycle.  
 
Products are part of C2C service concepts 
By making products part of a C2C service concept, the Venlo City Hall will pay for 
the use of the product, instead of for the product itself. When the arranged use 
period is over, the products will be returned to the manufacturer, who can then 
reuse the parts and materials of the product to create new products. 
 
Products are beneficial 
As in nature, products can offer something extra, besides just fulfilling their 
function. For instance, they can clean the air or filter wastewater. In this way, 
products can leave a positive footprint. 
 
Phosphates are in a closed cycle 
The phosphates that are used by the Venlo City Hall should be recovered from the 
waste streams, and re-used again in such a way that no phosphates are lost. In 
other words: they should be in a closed cycle. 
 
Positive features of .. C2C products & building materials are communicated 
To communicate the Cradle2Cradle-ness of the Venlo City Hall and the benefits of 
C2C in comparison to the regular way of doing things, the positive features of C2C 
products and materials used in the Venlo City Hall should be communicated to the 
visitors and employees. For instance, new and interesting C2C (or equal) products 
can be displayed on the information screen in the central hall, or the C2C (or equal) 
installed in the Venlo City Hall can be emphasized by adding labels or material 
passports to them. 

 
Energy used is of renewable source 
The energy used by the products and processes in the Venlo City Hall should be of 
renewable source, which is preferably produced by the Venlo City Hall itself. 
 
Products are designed for disassembly 
In order for materials or product parts to be reusable, and eventually be part of the 
C2C technical cycle, they should be designed for disassembly. 
 
Food in restaurant is healthy and better affordable 
To stimulate the well-being of employees and visitors of the Venlo City Hall, the 
food sold in the restaurant should be healthier, and the healthy food should be 
better affordable than less healthy food. 
 
Employees are happy with their working environment 
When humans are happy with their environment, their well-being increases. 
Therefore, it is important that the employees are happy with their working 
environment. 
 
Visitors are happy with the waiting rooms 
When humans are happy with their environment, their well-being increases. 
Therefore, it is important that the visitors are happy with the waiting rooms. 
 
Increase of C2C businesses in Venlo 
Through promoting and attracting C2C businesses and companies with the aid of 
the Venlo City Hall, the amount of employees working in C2C businesses in Venlo 
can be increased. Indirectly, this may also lead to an increase of the population of 
Venlo. 
 
Growth of citizens of Venlo 
Through promoting the city of Venlo as a modern city that cares about the 
wellbeing of their citizens, without giving in to the need of being economically 
stable by means of the C2C vision, more citizens can be attracted to the city of 
Venlo. 
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6.5 Renewable Energy System 
 

 

Matrix Renewable Energy System 
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Energy used is of renewable source x         

The Venlo City Hall produces .. % more energy than it uses x         

Energy systems are designed for disassembly & easy replacement  x x x x x x   

Energy efficiency  x x x x x x x   

Energy systems are visible from street level  x  x     x 

Used & produced energy is visible on the communication screen x x x x x x x  x 

Light in workplaces is direct daylight x         

Energy systems are part of a C2C service system x x x x x x x x x 

Energy systems are designed for the technical or biological cycle  x x x x x  x x 

Energy systems are beneficial to the biological cycle      x   x 

Over years, the energy systems have a breakeven point and become 
profitable 

 x x x x x x x  
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Energy used is of renewable source 
The energy used by the products and processes in the Venlo City Hall should be of 
renewable source, which is preferably produced by the Venlo City Hall itself. 
 
The Venlo City Hall produces .. % more energy than it uses 
Over time, the renewable energy produced by the Venlo City Hall will increase, 
while the use of energy will decrease. Therefore, the goal can be set to produce 
more energy than it uses. 
 
Energy systems are designed for disassembly & easy replacement 
In order for materials or product parts to be reusable, and eventually be part of the 
C2C technical cycle, all systems should be designed for disassembly. 
 
Energy efficiency  
The energy efficiency of heating systems and products is important for the Venlo 
City Hall, especially during the early phases of increasing its own energy 
production. At the beginning, the Venlo City Hall will not have the capacity to 
produce all the energy that is used by the products and processes in the building. 
By increasing the energy efficiency of these products and systems, less energy is 
used, which limits the usage of unrenewable energy. 
 
Energy systems are visible from street level 
By making energy systems visible from street level, awareness is raised among the 
citizens of Venlo on the topic of energy usage and production. It clarifies the goal of 
the city of Venlo and engages the citizens to this goal. 
 
Used & produced energy is visible on the communication screen 
By making energy usage and production visible on the communication screen in the 
central hall of the Venlo City Hall, awareness is raised among the citizens of Venlo 
and employees of the Venlo City Hall on the topic of energy usage and production. 
It clarifies the goal of the city of Venlo and engages the citizens to this goal. The 
energy usage and production should be expressed in its financial value, to make it 

more understandable for the citizens and employees. 
 
Light in workplaces is direct daylight 
The quality of light in workplaces contributes to the wellbeing of the employees of 
the Venlo City Hall. Therefore, the goal should be set to have as much direct 
daylight in the workplaces as possible. The amount of daylight should be measured 
over one whole year, to take the seasonal differences into account. 
 
Energy systems are part of a C2C service system 
By making energy systems part of a C2C service concept, the Venlo City Hall will pay 
for the use of the system, instead of for the system itself. When the arranged use 
period is over, the system will be returned to the manufacturer, who can then 
reuse the parts and materials of the system to create new products. 
 
Energy systems are designed for the technical or biological cycle 
Energy systems used in the Venlo City Hall should be designed according to the C2C 
principles (or equal proven quality). Systems designed for the biological cycle 
should be safely and continuously returnable to nature. Systems designed for the 
technological cycle should be in continuous material cycles, in which all materials 
can be reused over and over, without loss of quality. Also, all system should be safe 
to use in the surroundings it is designed for. 
 
Energy systems are beneficial to the biological cycle 
As in nature, systems can offer something extra, besides just fulfilling their 
function. For instance, they can clean the air or filter wastewater. In this way, 
products can leave a positive footprint. 
 
Over years, the energy systems have a break even point and become profitable 
According to the C2C principle, economic value is also important. Therefore, each 
energy system that is not part of a C2C service concept should reach a break-even 
point and become profitable over time.
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6.6 Water Purification System 
 

 
Nutrients are recovered 
The nutrients which are added to the water purification system in the Venlo City 
Hall should be recovered. This covers nutrients in the brown and yellow water 

systems. 
 
Water is converted into usable water 
The water which is collected by means of the grey and yellow water systems should 
be converted into usable water. This water should be able to be used for people, 
the  building’s  greenhouse  and/or  sanitation. 
 
Water leaving the building supports ecosystems 
All water which is returned to the ecosystem surrounding the building, should be 
clean, up to a certain standard. This standard has to be determined by an expert 
panel. On top of that, the water leaving the building should be supporting the 
ecosystem. 
 
Added energy is recovered 
Energy is added to the (water) system, by sanitation residues. This energy can be 
recovered through fermentation. 
 
Air quality is better than .. 
The air which has been filtered by means of the Water Purification System, should 
be up to a certain standard. This standard regards the concentration of gases (such 
as CO2, O2, etc.) in the air and has to be determined by an expert panel. 
 
The materials has the same quality after  .. years  of use and after disposal 
The  materials  used  don’t  lose  quality  during  usage  and  after  disposal  the  materials 
can be retrieved in the same quality and used for a new cycle. 
By using high-quality materials and (amongst others) Design for Disassembly, this 
can be achieved. 
 
Doubled biodiversity by 2020 
The Water Purification System should have a positive influence on the well-being of 
flora, animals and human beings. In 2020, the biodiversity (amount of species) 
within the Venlo City Hall and the surroundings of the building should be doubled. 
 
More than three sources should be used 
Every (sub)system should be able to use at least three different sources . 
Therefore, the system does not rely on one source, which enhances the resilience. 
Parts and products are designed for disassembly 
In order for materials or product parts to be reusable, and eventually be part of the 
C2C technical cycle, they should be designed for disassembly. 
 
* Standards determined by expert panel 
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Nutrients are recovered x x x x  x  

Water is converted into 
usable water 

 x  x    

Water leaving the building 
supports ecosystems 

 x  x  x  

Added energy is recovered x   x  x  

Air quality is better than ..  x  x    

Value of materials is 
increased after .. years use 

x x x x x x x 

Doubled biodiversity by 
2020 

 x x   x  

More than three sources 
should be used 

  x x x x x 

Parts and products are 
designed for disassembly 

x x x x x x x 
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6.7 Green Facade 
 

Matrix Green Facade 
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Generation of .. kg biomass per year x   x x  

Generation of .. kg flora per year x   x x  

Generation of .. kg O2 per year x   x x  

Increase of indoor air quality  x   x x x 

Increase of outdoor air quality  x      

Recovery of material value of .. year use  x x x  x 

Increase of biodiversity  x   x x  

Less sick  days x   x x x 

Increase of technical diversity  x   x x x 

Green facade is designed for disassembly   x x x  x 

Decrease of maintenance costs  x x x x x x 

Eemployers/visitors like the building  x x  x x x 

Increase of economic value of surrounding area x   x   

 
 
Generation of .. kg biomass per year 
The plants on the facade and in the greenhouse generate biomass. This biomass is 
a nutrients for a fermentation installation, which can generate biogas and fertiliser. 
..  kg of biomass should be produced each year 
 
Generation of .. kg flora per year 
The greenhouse generates plants and flowers, these can be sold to visitors or 
distributors. 
 
Generation of .. kg O2 per year 
The greenhouse and facade generate O2, which is a nutrient for humans and 
energy surrounding the building. 
 
Increase of indoor air quality  
Air quality is measured by the amount of fine dust particles and the balance of 
gases in the air. The plants remove fine dust from the air and transfer CO2 to O2. 
This increases the quality. 
 
Increase of outdoor air quality  
Air quality is measured by the amount of fine dust particles and the balance of 
gases in the air. The plants remove fine dust from the air and transfer CO2 to O2. 
This increases the quality. 
 
Recovery of material value of .. year use 
The used technical components, in the structural elements, the greenhouse and 
the solar chimney, can be reused. The value of these components and materials 
after .. years use can be measured by the market price at that moment minus all 
the energy and labour to reuse this material. 
 
Increase of biodiversity  
The amount of species in the biosphere increases the resilience of the biosphere. 
This can be measured by the amount of species per m² 
 
Less sick days 
Biodiversity means being suitable for humans as well, this can be measured by the 
amount of sick days. 
 
Increase of technical diversity  
The technical diversity is measured by the resilience of the technical system, this 
means these systems have to use different sources, to become less dependent on 
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the functioning or effectiveness of a single source. For instance the electrical 
system relies on solar panels, generation of biogass and recovery of heat. It is 
expressed in the number of technical systems with the same purpose. 
 
Green facade is designed for disassembly  
In order for materials or product parts to be reusable, and eventually be part of the 
C2C technical cycle, all systems should be designed for disassembly. Therefore, all 
systems and structures of the green facade that are technical products or systems, 
should be designed for disassembly. 
 
Decrease of maintenance costs  
Systems which are designed for disassembly can be maintained easily, parts can be 
easily accessed and replaced or repaired if needed. 
 
Employers/visitors like the building  
We want the building to be appealing to the public and the employers, this is 
measured by questionnaires filled in by visitors and by the amount of Facebook 
friends (> 10,000). 
 
Increase of economic value of surrounding area 
Having a nice and beneficial building can increase the value of nearby property. 
There are many factors that influence this price, however we want this building to 
have a beneficial impact on this price. 
 

The roadmap 
 
The roadmap for the Venlo City Hall is beyond the scope of this 
report. The matrices and KPIs should provide the architects and 
development team enough input to generate a roadmap to apply 
the C2C principles in a structured way. 
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Part 3:  Small Elements for the Venlo City Hall 
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7 SMALL ELEMENTS  
 

Students Industrial Design Engineering are specialised in designing 
artefacts and have used their creativity and experience to link the 
City  Hall’s  goals  to  interesting  small  elements.  These  small  elements  
all meet the criteria of story-telling, reflecting goals of the City Hall 
and being interesting, informative and/or playful. They are aimed at 
different audiences, providing different interactions and each 
contribute to a better integration and understanding of the Venlo 
City  Hall’s  Cradle  to  Cradle  spirit  and  its  visitors  and  employees.   

In short, the goals and requirements of the small elements are as 
follows:  

•  Relate  to  at  least one (of four) big element(s)  

•  Tell  a  story  related  to  one  or  multiple  goals  and  systems  that  make  
up the big elements  

•  Link  the  story  to  a  (fun)  experience   

Showing the benefit to all visitors and employees  

Many of the visitors who enter the VCH, will not know all about the 
Four Elements of the building. Therefore, the small elements are 
meant to describe these issues. By using small, tangible items to 
which the visitors can relate, the Four Elements can be described 
easily. This way, the small elements  can  act  as  ‘show  and  tell’  and  
will help the visitors to understand Cradle 2 Cradle and especially 
Cradle 2 Cradle in the VCH. And obviously, the small elements will 

do the same thing for the employees of the Venlo City Hall who 
want to know about the mentioned issues.  

Every small element addresses one (or several) issues that relate to 
the City Hall. These issues are described in the matrix. Therefore, 
the small elements can act as an addition to the matrix. In the 
description of the individual elements, their location within the 
matrix is shown and described.  

The bottom line is what the developed small elements address:  

Telling the story is of essential importance to raise awareness 

Regarding Venlo City Hall, students have been working on small ele-
ments that reflect the Cradle to Cradle goals of the building. Setting 
up the goal matrix has helped in generating a clear overview of 
these goals and how these can be achieved. The small elements 
each reflect one or multiple of these goals and mainly function for 
story-telling  towards  the  City  Hall’s  visitors  and  employees.   

The goals of the City Hall are related to the four big elements: green 
facade; continuous material cycles; renewable energy; enhanced 
water quality. These big elements are regarded as means to reach a 
variety of goals, while the big elements are made up of smaller 
components that help in reaching these goals.  

The small elements therefore reflect goals, components and 
systems that related to one or multiple of the four big elements. As 
the visitors and employees of the City Hall should enjoy their visit or 
working space through enhanced quality, small elements should tell 
the stories behind the vision of the new City Hall. The four big 
elements deserve attention, but since there are many components 
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and systems involved in these elements, it is difficult for anyone to 
easily understand the ideas and effects that are linked to them.  

Small elements, being interesting and informative, playful and/or 
providing some sort of functionality, should be able to get visitors 
and employees of the City Hall involved in the important Cradle to 
Cradle aspect of story-telling. This makes the story arguably the 
most important requirement, as this should trigger people to think 
and understand more about the City Hall and the Cradle to Cradle 
goals that the city Venlo has set up. Other than that, each small 
element should also reflect one or multiple goals and parts of the 
four big elements. 
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7.1 The Good Queue by Bjorn de Koeijer 
 
As mentioned before, telling the C2C story (and specifically the C2C 
story of the Venlo City Hall) is very important. But where to tell the 
story to employees and visitors of the Venlo City Hall? In a municipal 
city hall, many people walk in and out. They all want to get help, 
need to register something or buy a passport for instance. 
Obviously, this causes long waiting lines and many people to be 
waiting. 
 
Usually, visitors within a city hall are considered to queue, in order 
to keep structure and order. People are required to take a queuing 
ticket and wait in line. These queuing lines are usually quite boring, 
at most there are some leaflets or newspapers available, for the 
visitors to read. But people should have something interesting to 
see, do or read. So why not combine the story telling and queuing of 
visitors?  That’s  where  The Good Queue comes in. 
 
Parts 
Roughly, The Good Queue consist of two parts: a queuing ticket and 
an interactive C2C platform. The main aspects and ideas regarding 
these parts are described. Also, some possible sidetracks are 
discussed, which could make The Good Queue more interesting, fun 
or useful. 
 
Queuing ticket 
When people enter the Venlo City Hall, they are asked to take a 
queuing ticket. This already is a familiar action for the visitors, as it 
is commonly accepted in buildings where people are required to 
wait in line. They are asked what service they like from the 
employees of the city hall, where they live and what age category 
they are in. When the visitors actually get their hands on the ticket, 
they notice it is different from other queuing tickets or receipts they 

are used to. Because it is a plastic card, the size of a credit card, 
people  will  immediately  ‘feel’  and  see  it  is  something  different. 
 
As many people have a smartphone nowadays, the tickets are 
imprinted  with  a  QR  code,  besides  the  ‘standard’  information  (such  
as  the  visitor’s  queuing  number).  This  printing is done with 
washable, (biodegradable) ink. When visitors get a queuing ticket, 
they are triggered to discover  what  is  ‘behind’  the  QR  code.  They  
can scan the code with their mobile phone and are forwarded to an 
interactive C2C platform. Obviously, some people do not have a 
smartphone (or do not have it with them when they enter the Venlo 
City Hall). Those visitors can scan their code on one of the scanners 
which are placed next to the big screens, on the walls in the waiting 
rooms. When they scan their code there, they see the C2C platform 
on the screen in front of them. 
 
By the time people have been waiting for their turn, they are called 
up to one of the desks to receive the service they came for. The 
queuing  ticket  is  then  used  for  the  visitors  to  give  ‘credit’  to  the  
Venlo City Hall employee who is helping him or her. The visitors 
have read that the ticket is reusable and printed with washable ink, 
so  they  understand  the  ‘Cradle  to  Cradle-ness’  of  it.  By  giving  the  
employee the solid, tangible card, the visitors can actually feel they 
give something in return for the service they receive. After the 
ticket is returned to the Venlo City Hall, they are collected, the ink is 
washed off and they are reused. 
 
Sidetrack 
Sometimes, when people have used the service of a municipal city 
hall, they are asked to complete a survey on the service they 
received. This could be implemented into The Good Queue. After 
people  have  received  service  from  one  of  the  city  hall’s  employees,  
they  can  put  their  ticket  in  one  of  two  boxes:  “Good  service”  or  “Bad  
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service”.  After  that,  they  can  fill  in  why  they  judge  the  delivered 
service that way. Obviously, this should be done anonymously.  
 
The use of the queuing tickets will be as follows (clarified in figure 
1): 

1. A visitor enters the Venlo City Hall 
2. The visitor walks to up to the queuing machine 

a. He or she enters which service is required 
b. He or she enters hometown, age category, et cetera 

3. The visitor receives the ticket with the number and QR code 
4. The QR code is scanned (with a mobile phone or one of the 

scanners on the wall) 
a. While waiting, the platform is explored 

5. The visitor walks up to the desk for service 
6. After use, the ticket is returned 

 

 
Figure 1 
Use of the queuing ticket (globally) 

 
 

The  choice  has  been  made  between  some  sort  of  technical  ‘paper’  
(like the plastic credit cards) or a biodegradable paper. The choice 
for a queuing ticket made from plastic has been made, due to the 
feeling it evokes for the visitors who use it. The plastic ticket with 
the  thickness  and  size  of  a  credit  card  (distinct  from  ‘regular’  
queuing tickets) reflects the quality issue, regarding materials and 
material cycles. This will be discussed more elaborately in the 
section on material selection of this element. 
 
Platform 
As mentioned, the other half of The Good Queue consists of an 
interactive C2C innovation platform. The platform is meant to give 
people information on Cradle to Cradle, in particular C2C in Venlo 
and the Venlo City Hall. The platform is online-based and could 
consist of some of the following: 

� C2C in the Venlo City Hall 
o Four Elements 

� C2C items/gimmicks 
o The developed small items 

� Updates with new developments on C2C 
� C2C videos and images 
� C2C products 
� Children’s  section 

o School experiments 
o Interactive, fun games 

 
Obviously, this is just a small list of things the C2C platform could 
consist of. It could be complemented with much more. The main 
idea is to make it fun, interactive, inspiring and interesting for the 
visitors of the Venlo City Hall who are waiting in line. This way, the 
C2C story can be told, which is essential for the awareness of C2C 
amongst the visitors. The most essential aspects of The Good 
Queue’s  queuing  ticket  are  visualized  in  figure 2. 
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Figure 2 
The aspects of the queuing ticket of The Good Queue 

 
The main web pages of the C2C platform are just like any other 
regular web site. People can see (and interact with) information and 
can get to know more about C2C innovation in the Venlo region. But 
several  ‘closed’  sections  of  the  platform  are  only  accessible via the 
QR code visitors receive in the Venlo City Hall. These sections could 
be filled with extra interactive elements, like a quiz or game 
(perhaps with some prizes to win). This should make it more fun for 
the queuing and waiting visitors of the city hall. 
 
As mentioned, people are asked to answer some questions when 
they receive their queuing ticket. Besides a question regarding the 
type of service they require, they can enter their age category and 
their hometown. This way, the platform they view when they scan 

the QR code can be specified to every individual visitor. For 
instance: younger people see a more interactive platform then older 
people, who could perhaps see  more  ‘standard’  information. 
 
Sidetrack 
The platform is supposed to be a large, online-based site with lots of 
information, updates, videos, games et cetera. When the visitors of 
the Venlo City Hall do not have to wait very long, it could be that 
they  can’t  see  or  read  everything they want. People who have 
entered  the  ‘restricted’  sections  of  the  platform  on  their  mobile  
phone, can simply save the URL and enjoy the rest of the platform 
when they get back home. But obviously, for people who enter the 
platform on one of the screens on the wall, this will not be possible. 
To give them the possibility to view the rest of the platform at home, 
the URL could be printed for them, on biodegradable paper. 
 
 
Material selection 
One of the aspects with which The Good Queue draws attention, is 
by the use of materials. People are used to low-grade paper used 
for all kinds of tickets (like queuing tickets). By using high-end, high 
quality plastic for the queuing tickets of The Good Queue, the 
visitors of the Venlo City Hall immediately notice the difference. 
 
The feeling of the plastic ticket addresses the material quality issue, 
related to Cradle to Cradle. Within the technical cycle, high quality 
materials should be used, to enable repeated use of the material. 
This also holds for the queuing tickets. After use, the biodegradable 
ink is washed off and the blank, clean tickets can be reused, over 
and over again. This way, the queuing ticket is no longer a 
consumed  product,  like  ‘regular’  tickets.  The  tickets  have  become  
part of a service concept, because only the service of the ticket is 
used. 
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The queuing card could be made from polycarbonate. This material 
is very well recyclable and therefore well-suited for the tickets. 
Most of the tickets will be used over and over again, but sometimes 
some tickets will have to be remanufactured, due to damage, loss or 
other issues. 
 
Sidetrack 
For the production of the queuing tickets, virgin polycarbonate 
material could be used. But as a part of the raising of awareness 
amongst the visitors of the Venlo City Hall, some other source of the 
material could be used. Right now, most people do not know what 
to do with their old CDs. So why would you not collect these (for 
instance at the Venlo City Hall) and use the material for the queuing 
tickets, instead of letting people throw them away? Together with 
Van Gansewinkel, a business case could be developed from this. This 
is good for material banking and it will raise awareness amongst 
people (in Venlo). 
 
The cycle of collection and reuse of the queuing tickets is visualized 
in Figure 4. After use, the tickets are collected (at the desks in the 
Venlo City Hall). After that, the ink is washed off the tickets. The 
water needed for this, could be used over and over again. The ink is 
separated from the water and could be reused to print new tickets. 
Another possibility is to make use biodegradable ink and flush it 
away with the rinsing water. After cleaning, the blank tickets can be 
printed and used again. When the ticket is collected after use, the 
cycle is complete. 
 

 
Figure 4 Cycle of collection and reuse of the queuing tickets 

 
Story telling 
An important aspect of The Good Queue is the story telling. This is 
mainly done by the elaborate, fun, interactive and inspiring C2C 
innovation platform. By developing a platform that triggers people, 
they will want to know more about the different aspects of C2C and 
the Venlo City Hall. The platform is very important to show and 
communicate the Four Elements of the Venlo City Hall and the 
benefits this has for the visitors and employees of the building. The 
implementation of a QR code (which can be scanned with a mobile 
phone), makes The Good Queue come across as modern and 
contemporary. 
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Another way the queuing tickets communicate their distinctiveness 
and Cradle to Cradle-ness, is by the use of materials. Using solid, 
high quality plastic and washable ink, people will notice it is 
something different than they are used to. By using the quality of 
the material as a story teller, people will become aware of it. 
 
Sidetrack 
Some  of  the  mentioned  sidetracks,  like  ‘giving  credit  and  feedback’  
or  the  ‘CD  material recovery’,  could  be  implemented  to  enhance  the  
strong story The Good Queue has to tell. Another possible sidetrack 
has to do with the questions people are asked when taking a ticket. 
An additional question could regard their relationship status. People 
who answer they are single and interested in other singles, could be 
linked via the platform. This way, it is not only a funny story teller, 
but also a strong enhancer of human well-being,  one  of  C2C’s  
important issues! 
 
 
Matrix 
The Good Queue can be placed in the developed and previously 
discussed matrix. There are several points in the matrix where this 
element fits into. These points and why The Good Queue fits into 
them, are discussed. 
 
 residues are food for the biological or technological cycle 
The queuing tickets are part of a closed technical cycle. All materials 
(plastic and ink) are designed to be used over and over again, 
without loss of quality. This implies using high quality materials. 
 
 products are part of C2C service concepts 
The Good Queue does not offer the visitors or employees of the 
Venlo City Hall any products. It does provide a service, therefore it is 

part of a C2C service concept. This is closely related to the technical 
cycle, which has been mentioned before. 
 
Positive features of .. C2C products & building materials are 
communicated 
The design and use of materials are important aspects through 
which the queuing tickets communicate their positive features. The 
innovation platform shows even more positive C2C features. The 
platform is designed  to  communicate  the  city  hall’s  Four  Elements,  
innovative C2C gimmicks, C2C in Venlo, and so on. 
 
 products are designed for disassembly 
This point in the matrix is closely related to the technical cycle. The 
queuing tickets are designed to be disassembled. The ink is 
washable and can be reused, as well as the plastic tickets. 
 
 visitors are happy with the waiting rooms 
The C2C platform is designed to provide visitors of the Venlo City 
Hall with information on all kinds of issues related to C2C (in Venlo). 
It is meant to make waiting and queuing in the city hall more 
interactive, fun and inspiring. 
 
.. % growth of citizens of Venlo 
This matrix point could be a result of one of the described 
sidetracks. By linking single people with The Good Queue, the 
growth of citizens in the city of Venlo could be triggered. 
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The matrix points related to The Good Queue are visualized in table 
1. 
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 products designed for biological / 
technical cycle 

  x x x 0 x 

 products are C2C certified (or 
equal) 

  x x x x  

. products are part of C2C service 
concepts 

  x x x 0 x 

 products are beneficial  x x x x x 

 phosphates are in a closed cycle x x x x x x 

Positive features of .. C2C 
products & building materials are 
communicated 

x  x 

 

x x 0 x 

 energy used is of renewable 
source 

x    x  

 products are designed for 
disassembly 

  x x x 0 x 

 food in restaurant is healthy and 
better affordable 

     x 

 visitors are happy with the 
waiting rooms 

   x x 0 x 

increase of C2C businesses in 
Venlo 

x      

growth of citizens of Venlo x     0 

 
Table 1 
Matrix points related to The Good Queue (all  placed  in  the  column  ‘stuff’). 
The  discussed  points  are  marked  with  ‘0’ 
 
Discussion 
The Good Queue has been developed up to a conceptual level. The 
‘big  picture’  has  been  described,  together  with  the  most  important 
issues, material use, story telling and position in the C2C matrix. But 
still, several points are not yet (completely) clear and should be 
thought-through some more, like the CD-material sidetrack and the 
possibilities for a business case with Van Gansewinkel regarding the 
collection and recycling. This also holds for the other discussed 
sidetracks. 
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7.2 Mini Greenhouse by Chris ten Dam 
 

The miniature greenhouse is a small element aimed at explaining 
children the functionality of the greenhouse on top of the City Hall. 
It mainly corresponds to the green facade and functions as an 
educative and interactive means of telling part of the Cradle to 
Cradle story. 

The related C2C story is about carbon dioxide, which our exhaled 
breath contains. This is a natural gas that humans and animals 
produce, while plants need it to create oxygen for us. The large 
greenhouse on the top floor of the City Hall is created for the 
purpose of producing fresh oxygen-rich air using the CO2 that the 
City  Hall’s  visitors  and  employees exhale. 

 As the mini greenhouse is designed for elementary school children, 
the message contained should be brought in a simple and 
interactive (fun) manner. That means that the mini greenhouse 
should reflect the meaning behind the large greenhouse in a 
understandable manner, allowing the children to interact with it.  

The following goals and requirements correspond to this small 
element: 

x Relate to at least one (of four) big element(s) 
o Green Facade 

x Tell a story related to one or multiple goals and systems 
that make up the big elements 

o The greenhouse that turns CO2 into O2 
o The message that our emissions are food for plants 

o The message that plants create a healthy 
environment 

x Link the story to a (fun) experience 
o Children should provide the CO2 by exhaling into the 

mini greenhouse 
o An interactive display tells the story in a simple 

manner, aimed at children 
o The goal is to create an optimal balance by exhaling 
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Small element description 

The  small  element  is  named  the  ‘mini  greenhouse’  as  it  is  a  
miniature version of an actual greenhouse, housing real plants that 
need carbon dioxide (as well as water, sunlight and some chemical 
elements) to grow and produce oxygen. 

The greenhouse is made up of a base functioning as a rectangular 
flower pot, containing top soil and chemical nutrients in which 
plants can grow. Below a simple representation of this base is 
shown. 

 

The greenhouse functions best if it features a mostly confined space 
in which a miniature climate can develop that is optimal for plants. 
This confined space should allow the entry of CO2, sunlight and 
water and also provide a means to let O2 escape. Traditionally, this 
is done by making a (transparent) glass casing around the plants, 
which allows light to pass through and can keep the space airtight. 
By adding openings to the glass, air can flow in and out freely. 
Valves can regulate the direction of air and gases that should enter 
the greenhouse, while a vent can allow air to escape. A valve 
depends on a large pressure difference (i.e. it requires blowing 

power to transport the gas through a valve), while a vent naturally 
allows gases to escape if a small amount of overpressure is present 
in the confined space. This has led to the addition of a casing that 
allows these features.  

The picture below shows this glass casing. On the left, a glass funnel 
is  attached  to  the  ‘back’  of  the  glass  casing.  This  funnel  functions  as  
the vent: overpressure within the greenhouse allows the inner 
gases to escape, while little outside air is allowed to leak inwards. 
On the right (front side), a broad glass tube allows the user to blow 
into the greenhouse. The broad tube ensures a higher level of 
hygiene than if a small (reed-sized) tube would be used. The valve in 
this tube opens when the user blows into the tube, resulting in a 
one-direction gas flow.  

 

Vent 

Valve 
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Since the exhaled air contains mostly CO2 and water (aside 
nitrogen), this should result in a higher level of CO2 and a moist 
climate within the greenhouse as long as it is used regularly. The 
more the user blows into the greenhouse, the higher the inner level 
of CO2 and moist should become. This should result in a optimal 
climate for the plants to grow and produce O2. The resulting 
overpressure within can escape through the small vent. It is 
assumed that the escaping air is relatively rich in oxygen. The 
picture below shows an impression of the miniature greenhouse in 
which plants grow. 

 

The greenhouse should support plant growth but requires the user 
(which is most likely an interested and curious child) to interact with 
it.  Since  plants  generally  don’t  grow  very  fast,  the  effects  of  exhaling  
(or the lack thereof) into the greenhouse are not directly visible. 
Therefore, a small computer display should explain the story quickly 
and motivate the user to blow into the greenhouse. This small 
display can be attached to the side, as the picture below shows. 

 

The display should make the story clear in a simple and quick 
manner. Therefore, a proposition for displaying this story and 
motivating the user is as follows: 

The user is first given a clue on what to do by displaying a simple, 
cartoonish representation of use. On the display, a child blowing 
towards a plant is shown. The plant itself can represent the levels of 
CO2 and moistness within simply by being happy (optimal levels) or 
unhappy (sub-optimal levels). Especially if the levels are too low and 
requiring additional user input, the display should urge the user to 
blow into the greenhouse. In this case, a unhappy plant should be 
drawing  attention  by  ‘waving’  at  the  user  and  ‘requesting  help’.  By  
adding sounds and perhaps even flickering lights, it is assumed that 
children are drawn towards the greenhouse and are interested in 
what is happening. The display should make clear what is expected 
of the user, perhaps along with spoken messages. 
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The picture below presents a suggestion for the display, showing a 
child blowing at the plant. The plant is becoming happier the more 
the child blows at the plant. 

 

 

Then, as the user is approaching the display, it can show that by 
blowing into the greenhouse, the plants can create oxygen. In 
children’s  language,  this  could  be  simplified  to  an  animation  of  the  
plant starting to exhale a cartoonish cloud of air, accompanied by a 
text. In the pictures below, this animation is shown in two steps. 
The  text  is  ‘zuurstof  voor  jou!’  (literally  translated:  ‘oxygen  for  
you!’),  which  should  tell  the  bare  essence  of  the  greenhouse’s  story:  
our exhaled breath is beneficial for plants, resulting in fresh oxygen 
for us to breathe in. 

 

 

 

 

 

  

 

Finally, this leads to the complete presentation drawing of this small 
element: 

 

Materials and specifications 

The mini greenhouse should be placed on a low table somewhere 
on the first floor of the City Hall, in an area where visitors (citizens) 
have to wait. The mini greenhouse can keep children busy in a 
simple and educative way. This mini greenhouse reflects the large 
greenhouse on top, so it could be part of a larger information 
system that explains the benefits of the entire green facade. 

The miniature greenhouse materials can be selected to be 
specifically Cradle to Cradle certified. For example, the outer casing 
could be made of glass (which can be recycled very well witin the 
technosphere), or from polycarbonate (which can also be created 
using CO2 in the near future, as companies are working on creating 
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this plastic out of CO2). Either casing material can be accompanied 
by a label telling the material story, which is aimed more at adults 
(as it can get too complex for children). In this case, as CO2 is the 
central substance around which the story revolves, an outer casing 
made of polycarbonate could be a nice addition, telling another 
Cradle to Cradle story around CO2 in the technosphere (in addition 
to the link between CO2 and the greenhouse, which is about the 
biosphere). 

The glass or transparent plastic casing should be locked in place but 
removable if the lock is opened. That way, at moments of 
maintenance the casing can be cleaned, overgrowth can be 
trimmed and possible waste can be removed from the flower pot. 
This ensures an optimal functionality every day. 

Further remarks 

The miniature garden itself can be composed of many sorts of 
plants, mimicking various habitats. It could consist of bamboo 
(which can grow very fast), tropical plants or indigenous flora. An 
interesting addition could be stick insects, snails or other small 
crawlers, which are unable to accidentally escape the mini 
greenhouse. Adding some small animals can enhance the attraction 
and even the educative value of the greenhouse, so long as 
additional information (aimed at children) is provided. 

Another idea that could make the greenhouse more interesting and 
fun would be the addition of a small-scale fan turbine behind the 
valve. This fan will start rotating as the user exhales, generating 
some energy that could for example power LEDs. These LEDs can be 
placed anywhere in the greenhouse. For example, small UV light 

emitting LEDs can enhance plant growth, or nicely coloured LEDs at 
the bottom can create a pleasant coloury atmosphere within the 
greenhouse. 
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7.3 Happy Healthy Corner by Anouk Dantuma 
 

Visiting  a  city  hall  to  get  a  new  passport  or  driver’s  license  usually  
means waiting, waiting and more waiting. Visitors and employees 
get annoyed by the kids, who have lost their patience and are 
running around or are crying and yelling at their parents because 
they want to leave. In fact, nobody really gets any happier when 
having to wait for their turn.  

In Cradle 2 Cradle® terms, the happiness and wellbeing of the 
visitors and employees of the Venlo City Hall is something that 
contributes to a higher level of diversity. Diversity is desired, 
because it makes systems strong and flexible (Braungart & 
McDonaugh, 2009). In this case, the diversity of the visitors of the 
Venlo City Hall strongly depends on the overall happiness and 
wellbeing of the visitors of the Venlo City Hall. When the visitors are 
able to really enjoy their visit to the Venlo City Hall, it is more likely 
that they will visit the Venlo City Hall more often, instead of 
arranging the things they have to do via the general Venlo website. 
In this case, the happiness of the children visiting the Venlo City Hall 
can greatly influence the happiness of all visitors and employees. So, 
if children can enjoy their visit to the Venlo City Hall with their 
parents, it is likely that other visitors are less often disturbed by 
them, which makes them happier as well.  Also, when the children 
know there is something fun to do in the Venlo City Hall, they are 
likely to come along with their parents more often. This increases 
the diversity among visitors, since the age of the visitors will be 
more diverse, and more visitors are likely to visit the Venlo City Hall 
in general. 

Since the human wellbeing facet of the Cradle 2 Cradle® principle of 
‘Celebrate  Diversity’  is  often  forgotten,  this  small  element  aims  to  
bring this subject under attention. Because the boredom of children 
greatly influences the overall happiness of all visitors and 
employees, their happiness has been the main goal for this small 
element. However, because other (older) visitors and human health 
are also important to the facet of human wellbeing, it is strived to 
include this in the small element as well. 

 

The Happy Healthy Corner 

The Happy Healthy Corner is a corner in the public area of the Venlo 
City Hall, which aims at making the visitors of the Venlo City Hall 
happier and healthier – in fact, it should be one of the happiest and 
healthiest parts of the entire building. The happy aspect is 
addressed by providing the visitors of the Venlo City Hall with 
something fun to do, whereas the healthy aspect is addressed by 
making them move and by means of using only healthy materials in 
this corner of the public area.  

 
Children’s  Playground 
To ensure that the kids who are joining their parents during a visit 
of the Venlo City Hall are happy, the Happy Healthy Corner provides 
them with something fun to do. Kids are usually unable to sit still for 
a long time; they like to run around and play some kind of game. 
Because this is not the desired situation, playing devices can be 
found in the Happy Healthy Corner. The playing devices, as can be 
seen in Figure 5: Playing devices, consist of a barrel which is 
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connected between the two parts of the framework. The barrel can 
rotate freely around its longitudinal axis, while the framework keeps 
the barrel off of the ground, to provide the playing device with this 
rotating ability. Moreover, it also serves as something for the kids to 
hold on to when climbing onto the device and while playing on it. 
The framework is firmly mounted to the ground with some bolts on 
either side of the device, so that it will not fall over when a child is 
playing with it. 

 

Figure 5: Playing devices 

Children can climb upon the barrels, and navigate their virtual 
characters through a competitive game that is visualized on the 
screen by running over the barrels. The game is in the form of a 
race; it consists of a landscape with fruits hanging everywhere, 
which should be collected by the children by means of running over 
the barrels and pressing a button on the frame of the playing device 
every now and then to make their character jump (Figure 6: Screen 

Caption of game).  In the game, 25 fruits should be collected as soon 
as possible. The child that is the first to have collected these 25 
fruits wins the game. Both children participating in the game will be 
given the opportunity to register their achievements in the system, 
and maybe even gain a position in the high score list.  

 

Figure 6: Screen Caption of game 

 
Happy People 
Children just love games that have some kind of competitive edge. 
They are always on the lookout for ways to show their parents, 
siblings and friends what they can do. Therefore, a competitive edge 
was added to the game. This is achieved in two different ways. 

Firstly, the rotation speed of the barrels is recognized by the system, 
which stimulates the children to try to do better every time they 
play the game by increasing their speed. In this way, the children 
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are more likely to join their parents on a next visit to the Venlo City 
Hall, because they will want to play this game again and again.  

The second way in which the competitive edge is added to the game 
is the possibility for the kids to battle each other, which is achieved 
by connecting two barrels to the same screen. This makes it more 
interesting for the children to participate, and also helps them to 
meet new friends. Although the aim is to have two children play 
against each other, it is also possible for them to race individually.  

Moreover, by rewarding the children for their efforts, they can learn 
to associate movement with good times and fun experiences. 
Therefore, all children who have played the game will be given an 
apple, pear or another kind of tasty healthy food after they have 
played the game.  

 
Healthy People 
The healthy aspect of the Happy Healthy Corner is addressed by 
stimulating the children to move. Most children do not play outside 
as much as children used to do a few years ago. Instead, they prefer 
to stay inside and play computer games on their own. This 
contributes to the fact that more and more children are overweight, 
due to a lack of movement. By combining computer games with 
sports exercises, children are provoked to move more. Because it is 
combined with a game, it will not feel like a punishment to them. In 
fact, they will probably be very enthused of it because it is 
something else than they usually do, yet it still contains some 
elements which they are familiar with and like a lot.  

Another thing that contributes to the healthy aspect of the Happy 
Healthy Corner is the use of healthy materials. All materials used in 

the Happy Healthy Corner do not pose harm for the health of the 
people visiting it. Some materials even provide additional benefits; 
for instance, the DESSO carpet tiles used for the flooring filter the 
air (see paragraph 2). 

Moreover, the Happy Healthy corner can be used to promote 
healthy food. All kinds of healthy food such as fruits, vegetables, 
organic juices and sandwiches can be sold here. Also, the fruit with 
which the children will be rewarded after they have played the 
game can help to teach them about healthy eating habits. The habit 
of eating two pieces of fruit each day can be emphasized by placing 
a sign in the crate of the fruits which illustrates this.  

 

Materials 

As  mentioned  in  the  ‘Healthy  People’  section  of  the  previous  
paragraph, the use of healthy materials is an important aspect of 
the Happy Healthy Corner. This is something that can be found in 
the Cradle 2 Cradle® vision and the four principles of the Venlo City 
Hall also; all products should be designed for their intended life 
cycles (Braungart & McDonaugh, 2009). For the Happy Healthy 
Corner, this implies that the products used should be designed for 
disassembly, so that the materials of which they are made can easily 
be reprocessed into new products or can become a nutrient for 
nature after the product has been disposed of. The materials that 
were selected for the Happy Healthy Corner are described in this 
paragraph. 
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Flooring 
For the flooring, DESSO carpet tiles will be used. DESSO is a 
company that really incorporates the Cradle 2 Cradle® vision. All 
DESSO carpet tiles are Cradle 2 Cradle® certified.  Together, they 
cover a wide market because they all have their own specific 
benefits – which contributes to the conceptual diversity of the 
company. The specific carpet tiles that were selected for the Happy 
Healthy Corner of the Venlo City Hall are DESSO AirMaster tiles. 
These tiles contribute to cleaner and therefore healthier air in the 
Happy Healthy Corner, because they capture the fine dust that is in 
the air. The amount of fine particles in the air can be up to eight 
times lower with DESSO AirMaster© in comparison to hard floors, 
and up to four times in comparison to standard carpet (DESSO, s.a.).  

Steel Frame 
The steel frame is the part of the playing device that provides it with 
the required amount of stiffness and stability. Therefore, it should 
be produced from high quality steel. Although strong steel pipes 
that are Cradle 2 Cradle® certified are currently inexistent, there are 
some other steel products that do have a Cradle 2 Cradle® 
certification (Cradle 2 Cradle Products Innovation Institute, s.a.). 
Therefore, it should be possible to find a steel producer who can 
provide the pipes that are required for the production of the frame. 

To provide the playing device with a friendlier look, the steel frame 
will have to be painted in a nice, happy colour. Currently, Cradle 2 
Cradle® certified paints do not yet exist. However, what does exist is 
a natural red colouring: Rubia (Cradle 2 Cradle Products Innovations 
Institute, s.a.). Therefore, a paint based on this colouring should be 
used to paint the frame of the playing device. After the use period 
of the playing device has ended, the paint can then be washed off 

and become a nutrient for the biocycle, and the steel can become 
nutrients for the technocycle. 

Barrel 
The barrel on which the children stand and run consists of two 
circular side panels, over which slats are placed. The barrel is 
hollow, because it is lighter in this way, and provides space to place 
a dynamo inside which will generate the energy to power the 
screen. To give the playing device a strong yet friendly look, the 
slats will have to be made from wood. To determine which wood 
provides with sufficient stiffness and strength and is yet relatively 
light, some calculations will have to be made first. However, woods 
that would be suitable are the wood as used in the Biltmore® 
floorings, or the Accoya® wood (Cradle 2 Cradle Products 
Innovations Institute, s.a.). 

 

Relation to the four elements / matrix 

As mentioned in the beginning of the chapter, the main story of the 
Happy Healthy Corner is the overall wellbeing of the visitors of the 
Venlo City Hall. Therefore, it strongly relates to the principle of 
‘Celebrate  Diversity’.  Besides  that,  it  also  relates  to  the  principle  of  
energy, because the children are generating energy to power the 
screen while they are playing. However, since this story is not 
communicated to the visitors that much, this is on a much lower 
scale. 
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7.4 Small Element: The Greenhouse Story Tour by 
Tjark v.d. Merwe 

 
 
One of the innovative large elements in the Venlo City Hall is the 
greenhouse on top of the building. Together with the green façade 
and indoor elements it helps to clean the air, regulate the 
temperature and produce biomass. Besides that, the greenhouse 
provides a nice place to rest and have a view over the city Venlo. 
 
The problem with this innovation is the lack of visibility for the 
visitors of the city hall. This is the subject of this small element, to 
create awareness and tell the story of the greenhouse. I have 
chosen to do this in a media rather than a product form, so I created 
a movie. 
 
The Display 
The physical component of this element is the display. This is a large 
LED display positioned in the entrance hall of the building. It will 
show all kinds of interactive and informative stories about the 
building, the region Venlo or Cradle to Cradle. This is also the 
connecting element between the other small elements, it refers to 
each of them and explains the stories in short films. 
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Movie Storyboard 
 
For this assignment I created the story of the greenhouse. I will 
explain the story in the form of a storyboard. 
 
1. 
 
 
 
 
 
 
 
 
 
 
 
 
The first scene tells there is a greenhouse, explains the positioning 
of  the  greenhouse  and  poses  the  question  ‘Why  would  you  
construct a greenhouse on top of a building? This is where the story 
of CO2 starts! 
 
2. 
 
 
 
 
 
 
 
 
 
 

 
 
The second scene tells about the creation of CO2, by humans and 
products which interact within the building. For instance the car you 
used to drive towards the city hall and park within the building. 
 
3. 
 
 
 
 
 
 
 
 
 
 
 
 
The third scene elaborates upon the traditional way of removing 
this CO2 from the building. Which until now sounds logical, it is 
reducing  air  quality  so  let’s  get  it  out. 
 
4. 
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However outside it has little value, it even is an unwanted emission. 
This slide also refers to the global temperature rise connected to 
the overabundance of CO2 in the air. Besides this, CO2 still is a 
usable  material,  so  just  ‘dumping’  it  in  the  atmosphere  is  a loss of 
value.  However  the  user  doesn’t  know  this  yet,  so  this  will  not  be  
told. 
 
5. 
 
 
 
 
 
 
 
 
 
 
 
 
Then the proposition to hold to hold your breath seems logical from 
a traditional reduction approach. However this declares it would be 
better if humans weren’t  visiting  the  city  hall,  contradicting  the  
construction  of  a  building  entirely.  So,  thankfully,  you  don’t  have  to  
hold your breath! *Phew* 
 
6.  
 
 
 
 
 
 
 

Then the need for CO2 is explained, a greenhouse needs lots of CO2 
to produce a positive result, biomass, O2 and agricultural products. 
 
7. 
 
 
 
 
 
 
 
 
 
 
 
 
 
The last CO2 slide explains that when you design a cyclical process 
of producing CO2, using the CO2 in the greenhouse an generating 
O2 which can be used by humans again, you create a nutrient 
instead of waste. 
 
8.  
 
 
 
 
 
 
 
 
 
 
 



Cradle to Cradle:Design Paradigm 2, University of Twente    63  

The conclusive scene of the greenhouse invites the people to visit 
the greenhouse! In the greenhouse itself, the story can be told as 
well, but the benefits from having a greenhouse will be clear by the 
looks of the beautiful plants over there. 
 
Reference to other elements 
 
The screen will also be used to guide visitors to other 
interesting elements in the building. For instance 
the mini greenhouse, which also contributes to the story 
of CO2! 
The screen also displays the C2C platform to which 
the QR-code  on  ‘the  good  queue’  refers.  User  interaction 
with the screen can be done by movement recognition 
or by touch. Touch requires a more expensive and 
advanced screen, movement recognition requires a 
small added console and more complex software. 
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Invites 
 
A funny way to invite people after they have seen the movie, or to 
make them curious about the story of CO2 could be inflatable 
balloons. This way, if they fill their balloon, bring it to the 
greenhouse and let it explode there, they bring their CO2 towards 
the greenhouse. 
 
Material Selection 
 
Because this proposal is more about the media then the 
physical display, no C2C LED screen is developed. The inclusion 
of such a display in the city hall could however be a great incentive 
for Philips to show off what they can do with LED technology. This 
could be an excellent test environment for reverse logistics and 
remanufacturing of LED technology.  
 
Position in the Matrix 
 
This element fits in the C2C framework by contributing to the 
following KPIs: 
 
KPI: Positive features of x C2C products & building materials are 
communicated [#] 
The Greenhouse Story Tour directly helps in the communication of 
the C2C features of the building and products. Increasing the 
amount  of  story’s,  and  referring to other story telling places. 
 
KPI:  products designed for biological / technical cycle [% based 
upon kg] 
The display and possible additional communication tools, leaflets or 
balloons are designed for return in the techno- or biosphere. This is 
measured upon a kg base, so designing building components in this 
way adds more to this KPI. However since the screen is an 

important story teller, the story of the screen 
matters a lot in the communication 

about C2C. 
 
KPI:  products are Cradle 2 
Cradle certified (or equal) [% 

based upon kg] 
A C2C certified display is a big 

task due to the many 
components and materials of 

which it consists. However this 
KPI is great driver of innovation 

and with the increasing knowledge 
and developments in LED technology 
(OLED) this would be a great opportunity to innovate! 
 
KPI:  products are part of C2C service concepts [% based upon kg] 
The service concept seems very well fit for the display, in the end 
only x hours of light are needed. The materials and technology 
remain property of Phillips or LG, and the city hall only pays rent for 
the display. 
 
KPI: Amount of sources should be used for critical systems 
(technical diversity) [#] 
Communication is a critical system of the city hall, it is not needed 
for day to day life and activity support, but since communication is 
one of the pillars of the building and the C2C paradigm it is critical 
to the functioning of the building. This system adds a new way off 
communication, making the total information structure more 
resilient. 
 
KPI:  visitors are happy with the waiting rooms [% based upon # of 
likes] 
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The movies shown on the screen entertain the visitors, also the trip 
towards the Greenhouse improves the user experience at the city 
center. 
 
KPI:  employers/visitors like the building [# of likes] 
The greenhouse together with the small elements can be a great 
way to give a unique experience to the visitors. Focus on these 
features in online communication increase the amount of likes for 
this building! 
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7.5 O2- SHOWER CYLINDER BY NINA GEURDS  
 
The City Hall is an important feature of the Venlo region to practice 
and  to  illustrate  Venlo’s  embracement  of  the  Cradle  to  Cradle  
principles. The citizens of Venlo will visit this City Hall several times 
in their life to arrange formalities. For most people the visit is 
something  that  ‘has  to  be  done’  and  mainly  exists  out  of  waiting.  
But the visit of the citizens to the Venlo City Hall is an opportunity to 
communicate the message about Cradle to Cradle to the citizens. In 
the center of the Cradle to Cradle Approach of Venlo a valuable 
interaction can take place. Just telling about Cradle to Cradle will 
not interests many visitors and the message will probably not stay in 
the minds of the citizens. But when visitors make a discovery them-
selves  about  how  “unnatural”  cradle  to  grave  is  and  that  the  world  
should  “rethink  the  way  it  makes  things”  Cradle  to  Cradle  will  stay  in  
the minds of the citizens and will have more impact.  
 
The O2 shower-cylinders makes people understand the continuous 
material flows in Venlo city hall, it enables people to reflect on the 
material flow of products in the city hall (Cradle to Cradle) 
compared  to  the  ‘cradle  to  grave’  consumer  products.  The  nature  
serves as an inspiration and to make this link. The O2 shower 
cylinders have another added value, it give the visitors of the Venlo 
city hall a nice O2 (oxygen) shower, a breath of fresh air with a high 
concentration of Oxygen and other fresh air elements. It will smell 
nice and feel refreshing. This fresh air comes from the greenhouse.  
 
“With  the  O2  shower  cylinders  waiting  becomes  a  moment  of  
learning  and  refreshing!”   
 
O2- shower Cylinder  
There will be three O2 shower cylinders, hanging in the public area 
of the Venlo city hall. The first one shows visually and simplistic the 

material flow in nature, the second one shows the material flow to 

  
 

 
  

grave from an general office product 
and the last one shows a cradle to 
cradle material flow of a product in 
the Venlo City Hall (the same one as 
the one in the cradle to grave loop, 
but in this case the product is de-
signed in a C2C way). People have to 
go into the centre the cylinder. 
When they standing in the middle of 
the cylinder they see the materials 
flows as described above. By turning 
around in the cylinder people see the 
flows and the story of the materials. 
They can see it the loop is either 
closed or starts all over again. 
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On top of the Venlo city hall there 
is a greenhouse which produces 
O2. This air with a high 
concentration of oxygen (O2) is 
lead through pipes towards two 
of the cylinders. This can be 
reached by a solar chimney which 
causes air circulation. The 
concentration of oxygen will be 
very high in the cylinders (more 
than needed for human being). It 

should be researched if people actually feel the overload of O2, but 
it will be written on the cylinder. It is assumed that by only knowing 
that one gets extra oxygen people already experience the O2 
shower positive. The two cylinders where the oxygen is led to, are 
the nature and the cradle to cradle cylinder. It is chosen to only lead 
the O2 to these two cylinders because they represent a closed loop 
and adding O2 to only these two cylinders will increase the 
understanding about good material flows and not good material 
flows. 

 
 
 
 
 
 
 
 
 

So, in the inside people of the cylinders the people see illustrations. 
The first cylinder (actually people can visit the cylinders in a 
different sequence) is about the natural material flow. In this flow is 
shown how in nature no nutrients are wasted and how nature is a 
closed loop qua materials. A seeds grows to a tree during different 
stages. It uses nutrients of former blossoms and old tree. The more 
blossom the more nutrients for plants and animals! These nutrients 
also increase the soil structures. Because it will be wrapped to the 
inside of the cylinder it will be a closed loop and people can turn 
around for ever. The illustration is shown on the next page. 
 
The second cylinder shows the cradle to grave loop. Here is shown 
how materials are taken from the earth, how a chair is produced, 
used and after disposal is burned or put in a landfill. Nutrients are 
waster forever! Moreover during the life path the environment gets 
polluted! In the cradle to grave the loops ends and the process 
starts again from the beginning, new nutrients have to be taken 
from the earth. Compared to the nature loop, people see this is not 
a continues flow and they are triggered to think about how we deal 
with materials in the current consumer world. The illustration is 
shown on the next page. 
 
The last cylinder shows the cradle to cradle loop of a product which 
is used in the Venlo city hall. It actually shows the same product as 
in the cradle to grave cylinder but the difference is seen in the 
material cycle and service concept. The chairs get produced out of 
materials from old chairs. During the production the environment 
does not get polluted. After usage there is a disposal service which 
collects the old chair. The product is processed in such a way the 
materials are retrieved in the same quality as before the production 
of the chair. One part goes to the bio cycle and functions as nutrient 
for the ground, the other part is recycled in a factory and is 
transformed to new material. These materials as result of this 
process are the new nutrients for new chairs. This way there is a 
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continuous material flow. People can keep turning around in the 
cylinder and the loop will never stop! (see next page) and its 
illustration should be changeable and it should stay well in that 
period. The most obvious choice for material of the cylinder is paper 
or plastic. Paper can be recycled when the good paper and ink is 
used. This could be in collaboration of Océ and van Ganzewinkel 
(already partners of Venlo). The certified stone paper TerraSkin 
from Design & Source seems a good opportunity.Plastic seems like 
an good possibility too. The plastic used in the USA version of the 
book  “Cradle  to  Cradle,  rethink  the  way  we  make  things’  can  be  
used  for  the  cylinder.  It’s  is  strong  and  after  the  use period the ink 
can be washed off and new ink can be put on the plastic. Plastic is 
strong  and  when  it  is  hanging,  it’s  looks  very  smooth  and  clean.  The  
ink used for the plastic is washed off and therefore probably will 
end up in the nature. Therefore it should be made for the biological 
cycle and instead of polluting water this ink should enhance the 
water eco-system. To determine the material some test prints and 
prototypes should be made. The companies which provide the 
paper or plastic could be responsible for replacing, reprinting and 
processing. Therefore it is wise to have some negotiations before 
making a final choice.  

The complete pathway of cylinder (from production to re-use) 
should not be harmful in any way. For instance during the use it 
should not be bad to have skin contact, or negatively affect the air 
or the water. During the production, the disposal and the recycling 
phase, there should be good work conditions (social aspects), it 
should not harm the water cycle and the habitat for animals or 
people (environmental aspects) and sun based energy is used. 
To conclude, the frame and the plastic or paper is suitable for the 
technical circle. The metal (Aluminium) will be recycled to metal and 
the paper/plastic will be used several times and afterwards it can 
have another purpose. The ink, which will be renewed several 
times, will be fit to the biocycle. Since the Venlo is already a 
network the way how to disposal a renew should be handled as 

much as possible in the region and a service contract could be 
made.  
 
On  the  outside  of  the  cylinders  will  be  the  text:’  Come  and  get  a  O2  
shower’  ‘Come  and  check  me  out’  ‘Come  get  refreshed’.  There  will  
also be a little bit of information about the material cycle on the 
outside. 
 
Materials and service concept 
The O2 shower cylinders are intended to be used for 10 years, in 
this period people will learn about the Cradle to Cradle approach 
and understand the material flow as it is supposed to be. Probably 
the way materials are used will be changed in ten years. New 
citizens arriving in Venlo who do not know about the continuous 
material flow can be informed in another way. Moreover after 10 
years this product will out of fashion and something more 
innovative and fitting that time should be placed in the Venlo city 
hall. The frame of the cylinder will be of a pure metal, for instance 
Aluminium. Not much of this material is needed, just the 
attachment to the ceiling and the upper and down circle of the 
cylinder and probable two lines to make the cylinder more trong. 
The metal should not react on oxygen or other stuff. 
After this defined use period the metal can be recycled without 
quality loss. It will go into the technical cycle. The visualisations of 
the cycle will be easily clicked into this frame (so no glue is used and 
the cylinder itself is easy to separate from the frame). The material 
used for the cylinder itself should have the possibility to have the 
illustrations on it, it should be solid and durable (people will crash  

into it, will touch it, will maybe try to turn it). So with interactions of 
visitors the O2 shower cylinders should last for 10 years or parts 
(like a tag or the cylinder) should be able to be replaced. The 
visualisations will change every x amount of months; this should be  
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shorter than the time spread in which the citizen of Venlo on 
average visits the Venlo city hall. For instance if people visit the city 
hall every 1,5 year, than the visualisations should change about 
every year. This makes that the O2 shower cylinders will stay 
interesting for a new visit. So the material  

Relation to Matrix  
The O2 shower-cylinder concepts will be placed in the Venlo City 
hall  and  communicates  the  element  “Material  Cycle”  to  workers  
and visitors. It helps to reach goals of this element. It communicates 
that the Venlo City Hall products are beneficial and that the 
materials used for the products are in a continuous material cycle. It 
also makes visitor more happy in the waiting room, strengths to 
bond between Cradle to Cradle and the citizens and the citizens get 
intellectual stimulated.  
Apart from this it also helps to reach goals that products should be 
designed to fit in the biological or technological cycle, it is part of a 
service concept and that renewable energy is used.  
 
Discussion  
The O2 shower-cylinder helps to communicate the element 
“Material  Cycle”  of  the  Venlo  City  Hall  and  makes  people  
understand the difference between Cradle to Cradle and Cradle to 
Grave. It makes people think.  
The concept is feasible and realisable in a short time without much 
costs.  
The illustrations are interchangeable and the ones used serve as an 
example how they could look. A professional illustrator should be 
hired to create better illustration. The content of the pictures 
should be tested because it should be as simple as possible but it 
should be understood by the people, without prior knowledge. It 
should be about the basics, otherwise it gets to complicated. 
Moreover,  people  won’t  have  that  much  time,  so  they  should  get  
the message in some minutes.  

The Cradle to Grave cylinder now just contains a blank part and a 
black line that stops, this is the current way to illustrate that the 
cycle is not continuous. However it is probably a good idea to make 
the cylinder a straight line to show it is no loop. However it should 
be tested of people than are still able to link the Cradle to Grave to 
the other cycles.  

“With  the  O2-shower  cylinders  waiting  becomes  a  
moment  of  learning  and  refreshing!”   


