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This is the working Open Source Report from CITIES Foundation’s 
WASTED project. WASTED locally address global plastic waste problems, 
through a neighborhood laboratory for plastic waste upcycling in 
Amsterdam Noord. For more on the project, visit http://wastedlab.nl  
(if website not live yet, you can also visit  
http://citiesthemagazine.com/2014/wasted-laboratory).

The purpose of this document is to twofold: 1) to gain critical, constructive 
feedback, and 2) to share the process and product of new sustainable 
material design with a wider public. With emphasis on number 1, we seek 
ideas and feedback to the information presented here within.

The Open Source Report will become globally accessible for others  
to use and build on, pushing new social, material and economic design  
on the local level.

You will be part of a localized global solution.

http://wastedlab.nl
http://citiesthemagazine.com/2014/wasted-laboratory


What does it do to the environment? Can 
we reprocess plastic and create new, useful 
products ourselves, in our own neighborhood 
and for our own good? 

WASTED is a local solutions initiative addressing 
global troubles caused by plastic waste. 
Bringing this vision into reality, a small-scale, 
neighborhood-based WASTED Laboratory 
for plastic collection and reprocessing will be 
located in Amsterdam Noord’s Noorderpark.  
The Laboratory will spur new sustainable 
standards for product design, while hosting 
co-creation workshops that generate new, 
up-cycled WASTED Blocks used to create new 
plastic objects for the neighborhood.

Plastic. A material created to simply and 
cheaply suit our needs. Now, it’s everywhere. 
I’m a Plastic-a-holic. Are you? Do you consume, 
use and waste plastic everyday?

This is an inescapable reality across the globe.  
It doesn’t mean we can’t do anything in our own 
neighborhoods to lessen the negative damages 
unsustainable plastic consumption puts on 
environment, our world, and in turn ourselves 
and our communities. 

Just think: How are products created?  
Where does plastic go after we use it?  
What happens to it? 
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Imagine you are tasked with creating the design for a 
modular, Lego-, block-like object created from locally 
collected plastic waste. On top of that, you have to figure out 
how this block will be processed from a bag of plastic waste 
to new material ready for reprocessing.

You are given a loose set of project boundaries to work from. 
The block must be durable, strong, light, and have unlimited 
functionality. By this we mean with WASTED, plastic will 
not be used once and thrown away, but rather produce 
upcycled Blocks that can be used and reused again and again 
to make new benches, flower pots and more by and for the 
neighborhood. This inclusive accessibility and co- production  
is essential to WASTED.

Therefore, the following are foundational design guidelines:

IT’S ON YOU:  
WASTED LABORATORY AND BLOCK DESIGN

1  Locals and schoolchildren – anybody – should be able to 
participate in the production of the WASTED Block.

2  It should be possible for anyone to create a useful object 
with WASTED Blocks.

3  Based on neighborhood feedback, we need to be able to 
produce:

 a. Stages 
 b. Benches 
 c. Flower and tree planters

4  Block application (actually building things with the Block) 
and feasibility of different production techniques (machines, 
process) need to be taken into consideration.

In line with these guidelines, we decided the Block must be:

• Modular

• Light weight

• Multi-functional

• Possible to dismantle

From here, everything from which types of plastics can be 
used, how they are separated, cut, dried, shredded and what 
machines are needed – whatever means are necessary to turn 
plastic waste into a Block – are up to you.

Options are open. You have one week. What would you do?
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While we do want to know what you would do, we 
approached this design challenge with three designers who 
have proven, noteworthy knowledge and experience working 
with plastic, especially with the process of upcycling:

Alexander Wiefel 
Graduated at Burg Giebichenstein University of Art and Design 
in Halle/Saale Germany. Working as an Industrial designer in 
Dresden/Germany and hosting plastic recycling workshops on 
events, in universities and schools. 
www.project-re.com

Bastiaan Tolhuijs 
Graduated in Industrial Design at Delft University, and founded 
Newaste, where he only uses waste materials. 
www.newaste.nl

Roos Meerman 
Studied Product Design at Artez in Arnhem. Winner of the New 
Material Award Fellowship 2014. 
www.roosmeerman.com

While reviewing, please keep in mind that we want to receive 
feedback from you! For example, what works? What should  
we do differently? Let us know!

THE DESIGNERS

http://www.project-re.com
http://www.newaste.nl
http://www.roosmeerman.com
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Should the Block interact 
with other materials?

What parts make up  
the WASTED Block?

What is the desired size  
of each block?

Designers were given the same project 
boundaries you were presented above. 
On day one, sketch-enforced brainstorms 
resulted in a set of initial questions:

OUR FINDINGS:  
FROM QUESTION CLOUD TO BLOCK DESIGN

How will the WASTED  
Block assemble?

What types of plastic  
waste can we use?

What techniques will we  
use in reprocessing?

Will the Block have one  
or multiple shapes?

How can we make  
it accessible to all?

Can reprocessing become 
standardized?

Should plastic be  
shredded or used whole?

Does the block join like 
LEGO use connectors?

What do we want to use  
the Block for?

How much heat should  
we use in reprocessing?

Does the Block have  
a function on its own?

How can we make it 
aestheticaly pleasing?
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Working from experience, we decided to use LDPE, HDPE 
and PP in the Laboratory. Compared to, for example, PVC, 
these materials have lower melting temperatures, are more 
workable and contain no concerning toxins to health or 
environment.

LDPE is most commonly found as plastic bags and plastic 
packaging; HDPE, found in containers for liquids such as milk, 
shampoos and conditioners, as well as many toys; and PP, 
found in, for example, Tupperware, margarine and yogurt 
containers, prescription bottles, and syrup bottles.

Additionally, we want to use LDPE because it’s the most 
wasted plastic – heavily contributing to the majorly harmful 
and unsavory plastic soup present in our oceans!

MATERIALS:  
WHAT TYPES OF PLASTICS WE’LL USE
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PARAMETERS

Boiling down considerations present in the question cloud 
above, we instilled five parameters guiding Block design 
from here on out:

1  Scale (small - large) How large should a 
single module be to be an effective tool  
in creating objects of different size and  
with different uses, e.g. jewelry, vase,  
chair or table?

2  Quantity (one – multiple) How many  
parts are needed to construct an object? 
Can the block be a single module, or will  
it need multiple parts to combine into  
large objects?

3  Connectors (yes – no) Does the block 
require an additional element to be 
combined into a larger unit? What are the 
structural requirements of such elements?

4  Size (whole – shredded) Can the plastic that 
is collected be used whole, or does it have 
to be shredded into granulate that will be 
our resource?

5  Dependency (autonomous – co-dependent) 
Does a single WASTED Block have utility, or 
does it require a combination of blocks to 
create a useful object?
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PRELIMINARY DESIGNS

OK. Now imagine you spent a week generating and tweaking 
ideas in an intensive design process. It’s Friday and you have 
to present your results. This is the situation we faced. Below 
you’ll find what we came up with:

1. Extruded plastic building beams.

First we had an idea based around the simple production 
technique of extrusion, where you basically melt PP and/or PE 
and then squeeze it through a mold to produce a shape, similar 
to a sheet of spaghetti. In this case, a connective building 
beam, which can be extruded to preferred length.

The problem is that extrusion takes a lot of material to make 
objects as big as a bench, and creates heavy, dense material. 
While this may be good because, for instance, objects 
won’t blow away outside, it is hard to work with – violating 
the project boundary of accessibility and ease of use. This 
shape is also not very playful and less modular than, say, a 
block. Further, we wanted to use LDPE due to its workable 
applicability and to better address the giant mass of LDPE in 
the ocean.

Regarding parameters, the chart below displays this design’s 
particular attributes:
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2. Heated press bucket mold.

Second we had a bucket-style ‘block’ that is made with LDPE 
using a hot

press method that melts the plastic and presses it into a solid 
formation that cools into a solid structure.

Benefits of the bucket design center around diverse 
functionality. For instance, standing one way it is a bin, the 
other way a stool. The main concern is that structural integrity 
is compromised due to thin walls of pressed LDPE, making it, 
for instance, difficult to stack and build. Setting the plastic and 
molding.

Regarding parameters, the chart below displays this design’s 
particular attributes:
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The chosen design was computer-generated, involving a 
similar system to the bucket idea, but rather than a structurally 
weak hollow bucket, presented a more structurally sound, 
functional and playful block. We liked this.

Size wise, the block will be 15 cm cubed – making a 15 cm x 15 
cm x 15 cm (length x width x height) cube. Chosen size is based 
on our goal of making a stage, planters and benches.

The ‘block and stick’ design will be produced using the heat and 
press method and LDPE. There will also be three heated rods 
running through the blocks corners during formation. These 
holes will provide connecting points. Connecters will be created 
using intrusion or extrusion methods with harder PP or PE 
plastics. Favorably, much like the world wastes proportionally 
more LDPE than PP, this design also requires more LDPE  
than PP.

The chart below displays this design’s particular attributes:

FINAL DESIGN:  
HEATED PRESS BLOCK AND STICK
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CRITICAL CONSIDERATIONS

We chose the final design based on the foundational design 
guidelines, project boundaries and consequent parameters 
listed above.

To refresh your memory, these are the foundational design 
guidelines:

1  Locals and schoolchildren – anybody – should be able to 
participate in the production of the WASTED Block.

2  It should be possible for anyone to create a useful object 
with WASTED Blocks.

3  Based on neighborhood feedback, we need to be able to 
produce:

 a. Stages 
 b. Benches 
 c. Flower and tree planters

4  Block application (actually building things with the Block) 
and feasibility of different production techniques (machines, 
process) need to be taken into consideration.

And these are the project boundaries:

• Modular

• Light weight

• Multi-functional

• Possible to dismantle

Regarding the final design, it is a modular block that can be 
combined in numbers to create diverse objects. In this way, the 
block is multi-functional. The connecting rods make it easy to 
assemble and dismantle, enabling use and reuse as necessary. 
Regarding weight, we believe LDPE-based Blocks will be light 
enough for all to use, from kids to elderly. Estimated weight is 
between 1.5 and 3 kg.

Regarding the parameters – scale, quantity, connectors, size, 
dependency – this design is relatively small, includes multiple 
pieces, requires connectors, uses shredded plastic and in order 
to construct something blocks are co-dependent.



11

It may prove tricky to:

1  Load the thermopress. There are two bars running through 
the block, and all space needs to be filled with compacted 
LDPE in order to produce a structurally balanced block. We 
thought about shredding the LDPE first, to fill the press 
more easily and render a more solid Block.

2  Cool the Block. After pressing, the heated, molded Block 
must cool completely before removing from the press. This 
needs to be done efficiently, and we will need to be able to 
produce Blocks at a relatively quick pace. Perhaps we need 
two machines? A cooling process? Thoughts?

Additionally, the Block’s structural integrity is in question: what 
is the strength of an LDPE, 15cm cubed, thermopressed Block? 
If we build a table or structure, for example, how much weight 
can Blocks hold? Will the bottom blocks bow out or deform? 
If we need to strengthen the design, how should we go about 
this?

PRIMARY CONCERNS
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As noted, Blocks will not come out of thin air; we need 
to devise a process turning collected plastic waste into 
ready-made material for processing Blocks at the WASTED 
Laboratory. Here’s our plan: 

PROCESS DESIGN

Separation. First things first, we start with separation. At the 
Laboratory, we’re using PP, HDPE and LDPE. When separating, 
if finding the plastic recycling symbol and number fails, some 
types remain easy to identify. For example, LDPE comes in the 
form of plastic bags and packaging material, while a trained 
eye can identify PVC due to its weight, feel and structure. After 
initial separation, plastics will be divided in three groups: LDPE, 
PP and HDPE, and other. LDPE will be stored separately, as it 
only needs washing before we can reprocess it. The other two 
groups pass through the steps below.

Rough cut. After separating, we give the plastics a rough cut. 
The reason for this is threefold. For one, when we water and 
oil separate (detailed below), we don’t get the entire plastic 
object oily. Second, we need a solid piece without air so it does 
not sink in the water/oil separation. Finally, rough cut plastic 
is easier to wash and dry. We may rough cut using a refitted, 
manually operated paper-cutting machine.

Rough wash and water separation. Then we rough wash 
all rough cut plastic in a basin of water, removing as much 
contaminants and debris as possible. While in the washing 
basin, both HDPE and PP will float in water, while the other 
plastics sink to the bottom. This procedure can be used to find 
usable materials (HDPE and PP) – sorting from the other group 
resulting from initial separation. Everything that floats will be 
taken to the next step. Plastic that sinks will be set aside, as it 
is not usable for us.

Oil separation. From the floating plastics, we take sample 
pieces per type and dip it in a small basin filled with vegetable 
oil. Due to densities, PP floats and HDPE sinks in oil. This 
procedure will be used to separate PP from HDPE. You can try 
this at home!

Wash and dry. Having our plastics sorted into LDPE, HDPE 
and PP, we then wash everything thoroughly to remove 
leftover dirt, as it is important to make the plastics we are 
using as clean as possible to end up with a pure product. Again, 
this step has to be done per type of plastic, so we don’t mix 
them after separating. Washing can be done with a (possibly 
retrofitted) household washing machine. Once the plastics 
are washed, they need to be dried – perhaps letting them sit, 
allowing water to evaporate.

Shred for use. Once plastics are dried, we can shred the rough 
cut pieces into granulate. Depending on the quantity of plastic 
we need to use, either a professional kitchen blender – or a 
bigger, custom machine will be needed. Turned into granulate, 
shredded pieces are ready to be turned into stages, benches, 
planters and more!t
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Plastic is ready for reprocessing – great! But how exactly will 
plastic be reprocessed? What machines will we use? Good 
question. Here are our thoughts, in images:

MACHINES
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What do you think? Is this process feasible? Are you an 
expert in plastic, design, engineering or another relevant 
field? Do you have constructive feedback? Open the dialogue!

We urge you to give feedback, share with your community and 
help us generate a fully functioning WASTED Laboratory that 
spits out top-notch Blocks! Not only benefiting Amsterdam 
Noord, the final process design, Block design and machinery 
will also become open source for all to use!

Always feel free to contact Barbara, WASTED Project Manager: 
barbara(at)citiesthemagazine.com. We want to hear from you!

WE’RE ASKING YOU!




