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The linear economy 



The Circular Economy 



§  Reuse,	
  repair,	
  3D	
  prin.ng	
  
	
  

§  Neglected	
  à	
  “consumer-­‐driven”	
  circular	
  
economy	
  

	
  
§  Tightening	
  the	
  inner	
  circle	
  	
  

o  Consumer	
  à	
  users	
  
o  Ownership	
  à	
  service	
  

	
  

Linear	
  

Circular	
  
PHASE	
  1	
  	
  

Circular	
  
PHASE	
  2	
  	
  

The Circular Economy step 1: recycling 



 
Composition of municipal solid 
waste in the Netherlands (2012): 
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Evaluation of strategies to increase 
recycling of municipal solid waste in the 
Amsterdam region.  



Workshop Amsterdam 



Amsterdam Process 

2. Workshop: 
Assessment of criteria, 
scores and weight with 

all stakeholders 

Revising of 
criteria, scores 

and weights 

Finalising of 
alternatives 

Development of 
long-list of criteria 

with all EU partners 

Expert 
interviews 

February June May April March 

1. Workshop: 
Preliminary MCA 

with all 
stakeholders 



Alternatives 
1. Mono-streams 

2. Mono + multi-streams 

3. Mono-streams, post-separation of 
plastic 

4. Mono + multi-streams, post-
separation of plastic 



Value tree 

Resource use – 
improve resource 

efficiency 
Social impact – 

improve social benefits 
Cost/benefit – improve 

value for money 
Environmental impact 

– improving the 
environment 

Minimise primary 
resource use 

Maximise the recovery 
of recyclable material 

Maximise the effective 
use of energy from 

waste 
Minimise the use of 

resources in the 
collection and sorting 

process 

Maximise citizen’s 
involvement and promote 

behavioural change 

Minimise effort for citizens 

Minimise local 
environmental nuisance 

Maximise the 
compatibility of home and 

urban design 

Minimise aesthetic 
impacts on the urban 

environment 

Maximise employment 
opportunities 

Maximise access to reuse 
products 

Minimise costs of collection 

Minimise costs of 
separation and sorting 

Minimise costs of 
enforcement and 
implementation 

Minimise waste treatment 
costs for citizens 

Maximise revenues from 
recycling material and bio-

waste 

Maximise revenues from 
energy production 

Maximise flexibility of the 
system 

Maximise return on 
investment in sustainable 

waste management 

Minimise emissions 
from waste 

management and 
reprocessing 

Minimise illegal disposal 
of waste 

Maximise water quality 

Minimise impacts from 
the collection and 
transfer of waste 

Maximise overall waste 
management performance 
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Effects table 

CS  Business as usual 
SM  Alternative 1: Source mono 
SMM  Alternative 2: Source mono+multi 
SMP  Alternative 3: Source mono, post plastic 
SMMP  Alternative 4: Source mono+multi, post plastic 
 

Effects table 



Using ---/+++ scores 

0 + ++ +++
System is very complicated 

and too complex for 
citizens to understand; 

citizens are not informed at 
all; they do not comply.

System is complicated; 
citizens do not agree with it 
or do not fully understand 
the benefits; they comply 

only partly.

System is complex but can 
be understood; citizens are 
well-informed and usually 

support it.

System is easily 
understood; citizens are 
well-informed; citizens 

strongly support it.

	
  



Assessment and priorities 



Standardisation and 
weighting 

CS  Current situation 
SM  Alternative 1: Source mono 
SMM  Alternative 2: Source mono+multi 
SMP  Alternative 3: Source mono, post plastic 
SMMP  Alternative 4: Source mono+multi, post plastic 
 

Standardization and weighting 
 



Ranking 

SMM SMMP SM SMP CS 

Result 

Resource use  
 

Social impact 

Costs and /benefits 

Environmental impact 

CS  Business as usual 
SM  Alternative 1: Source mono 
SMM  Alternative 2: Source mono+multi 
SMP  Alternative 3: Source mono, post plastic 
SMMP Alternative 4: Source mono+multi, post plastic 
 



Sensitivity analysis 



Sensitivity analysis 

"  Score uncertainty of 50% 
SMM

SMMP

SM

SMP

CS

Total

Position

1 2 3 4 5

CS Current situation
SM Alternative 1: Source mono
SMM Alternative 2: Source mono+multi
SMP Alternative 3: Source mono, post plastic
SMMP Alternative 4: Source mono+multi, post plastic



Sensitivity to the weight of Costs 
and Benefits 

CS
SM
SM+M
SMPP
SMMPP

MCA 1: Weighted summation {interval; Exp.value (Resource us...efficiency)}
Weight Cost/benefit - improve value for money

10,90,80,70,60,50,40,30,20,10

Sc
or

e

1

0,9

0,8

0,7

0,6

0,5

0,4

0,3

0,2

0,1

0

Original weight



§  To	
  define/develop	
  an	
  evalua;on	
  framework	
  
applicable	
  to	
  all	
  regional	
  case	
  studies	
  

Framing workshop 



Long list of objectives and criteria 



Stockholm: more detail 



Liverpool: more political 

1. Resource	
  use	
  –	
  improve	
  resource	
  efficiency	
  
	
  

2. Social	
  impact	
  –	
  improve	
  social	
  benefits	
  
3. Cost	
  /	
  benefit	
  –	
  improve	
  value	
  for	
  money	
  

3.1. Maximise	
  opportunities	
  to	
  save	
  money	
  through	
  waste	
  prevention	
  activities	
  
3.2. Maximise	
  opportunities	
  to	
  retain	
  the	
  value	
  of	
  recovered	
  materials	
  in	
  the	
  circular	
  economy	
  

(including	
  income	
  streams	
  for	
  the	
  local	
  economy).	
  
4. Environmental	
  impact	
  –	
  improving	
  the	
  environment	
  

4.1. Maximise	
  the	
  sustainable	
  use	
  of	
  land	
  (including	
  e.g.	
  prevention	
  of	
  soil	
  erosion,	
  restorative	
  
after-­‐use	
  of	
  land)	
  



Workshop Sundbyberg 
Inge Johansson 



Two set of alternatives;  

Y The municipality own operation  
(own facilities and organisations; 
schools, administrations etc.)  
 
X  Municipal Solid Waste 
(households) 



1.  Awareness	
  raising	
  
2.  Reuse	
  and	
  repair	
  centres	
  
3.  Innova;on	
  compe;;on	
  
4.  Collec;on	
  system	
  
5.  Business	
  as	
  usual	
  

Ranking Sundbyberg 



Workshop Merseyside 
Karl Williams Angus Clover 



Monthly Collection 

Increase 
Skills 

Pay As 
You Throw 

No 
Campaigns 

Merseyside Alternatives 



Ranking Merseyside 

Increase	
  skills,	
  Monthly	
  Collec;on,	
  Pay	
  as	
  you	
  throw;	
  Business	
  as	
  usual,	
  No	
  campaigns.	
  	
  
	
  	
  	
  



Conclusions and follow up 

"  The approach used promotes exchange 
of information; 

"  Workshops create a shared problem; 
"  Workshop are useful to improve 

specification of alternatives and 
criteria; 

"  A series of workshops improves the 
framework in each round. 



Long	
  term	
  objec.ves	
  of	
  the	
  workshops	
  


