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1. How performant is 

BCRôs waste and 

materialsô management  

vis-à-vis

other EU regions?

4. What are 

these peers 

doing 

differently?

2. Do 

background 

conditions play 

a role? 

3. What 

regions are 

BCRôs peers? 
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1. How performant is BCR’s waste and 

materials’ management  vis-à-vis other EU 

regions?
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Data

Exogenous Factors

Waste Generation

Landfill 

Composting

Incineration with 
Recovery

Recycling

GDP

Population Density

Tourism

Waste Infrastructure

Wages in Waste 
Sector

Indicators

Reduce

Reuse

Recycle/

Compost

Recover

Landfill

Nuts 2
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??? BOD ???

Benefit of the Doubt model for benchmarking studies

To rank the regions, we need ONE Composite Indicator (CI)

gfgf
Waste Generation

Landfill 

Composting

Incineration w. 
Recovery

Recycling

Indicators

I donôt generate

that much. So 

highest weight 

on Generation! I am good at 

composting. 

So highest 

weight on 

Composting!
How to make one indicator? 

What weights should we use?

I am good at 

recycling. So 

highest weight 

on Recycling!

Give regions the benefit of the doubt:

Calculate the CI for every region separately using their best weights relative 

to the other regions
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??? BOD ???

Take into account exogenous factors (Conditional)

Sample regions more often with similar

exogenous factors.
Exogenous Factors

GDP

Population Density

Tourism

Waste Infrastructure

Wages in Waste 
Sector

Result

2 rankings:

Å Unconditional

Å Conditional
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Results for Brussels

Rank NUTS 2 Region
1 Sud-Vest Oltenia
2 Chemnitz
Χ Χ
40 Sachsen-Anhalt
41 Mecklenburg-Vorpommern
42 Brussels Capital Region
43 Weser-Ems
44 Prov. Oost-Vlaanderen
Χ Χ

175 Algarve
176 Guadeloupe

Conditional robust rankings
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2. Do background conditions play a role?

Yes, tourism has a significant impact 

3. What regions are BCR’s peers? 

Peers selected using additional results from benchmarking study.

Åñalike regionsò in terms of exogenous factors
ü Hamburg (closest in datasets)

ü Luxemburg (close and question of many people working but not living 

in the city)

- Regions performing better and quite close in terms of background 

conditions: 

ü Freiburg im Breisgau (+ bundeland Baden-Württemberg) 

* for the regions in the study, some could not be included due to lack or inconsistency of data. 
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4. What are these peers doing differently?

Visits to the regions
Å Offer examples of waste management policies and systems to consider and explore. 

Å Feasibility in the BCR should be assessed (future studies)

Examples

Å Collection of waste streams in (underground) bins especially in 

densely populated areas

Å Making residual waste much more expensive than recycled waste

é

* for the regions in the study, some could not be included due to lack or inconsistency of data. 

Waste 

generation

Incineration

with energy 

recovery

Landfil rate Composting

rate

Recycling 

rate

BCR

Hamburg

Freiburg

Luxemburg

Highly 

ranked
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WP6

Optimization of the collection procedure for 

solid waste in Brussels
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Waste Collection and Processing Scenarios

As-is

Å Residual waste: incineration with energy recovery

Å Food waste: bio-gas plant Ypres (1h30 drive)

Å Garden waste: 1 composting facility in Brussels (max capacity reached)

Å Vehicle depots dedicated to specific waste streams

WP5 scenarios

Å Rise in food (0.4 ktĄ 30 kt) and garden (17kt Ą 20kt) waste collection

Å Food waste prevention

Å 2 processing alternatives (and alternative locations):

o Triple composting capacity with 3 new composting facilities in Brussels for both 

food and garden waste.

o Bio-gas plant in Brussels for both food and garden waste.

12
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Waste Collection and Processing Scenarios

Collection system alternatives

Å Collecting food waste and garden waste separately or mixed.

Å Alternative locations for processing facilities

Å Alternative depot capacities (where do trucks leave from)

Å Alternative processor capacities (non-identical composting sites w.r.t. 

capacity)

13
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Research question

Costs 

Å Operational costs: fuel costs, personnel costs

Å Investment costs: the number of trucks needed

Å Externality costs: emissions, accidents, congestion, noise

How do scenarios impact costs? 

Å Less/more waste to be collected

Å Additional waste streams collected separately

Å Alternative waste drop-off locations

What is the impact of each scenario 

on waste collection costs and externality costs?

14
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Methodology
1. Estimation of km driven per scenario using extrapolation of ABP data: initial input for 

WP5

2. Numerical optimization and simulation model for more detailed assessment

o Exact model for a more aggregate data set: find the best solution

o Heuristic for more detailed (larger) data set: find a good a solution and iteratively improve it.

Ą Input = ABP data

Find best routes to minimize 

costs
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Example of output: comparing scenarios 

Scenario1: increased food waste collection, waste bag collection (2025)*

Model output

Operational & investment costs

Waste collected 

(ton)

Collection distance 

(km)

Non-collection 

distance (km)

Total distance 

(km)

Driving time 

(hour)

total # trucks 

leaving the depots

Food + Green 950 3767 4467 8234 648 117

Food (and mixed) 490 3767 3186 6953 601 103

Green 460 1945 2314 4259 348 61

total 950 5712 5499 11212 949 164

Operation & investment 

costs

Costs T&M Costs ABP

Food + Green 8777 58273

Food (and mixed) 8009 53910

Green 4667 31224

total 12676 85134

Source

Operational 

cost/hour

Investment 

cost/day

Trade-off 

(O/I) Remark

Transport & 

Mobility, 2010 9.25 23.79 0.39

Only 1 truck 

driver, 

underestimation

(initial) ABP data 85.63 23.79 3.60 Seems very high

*Preliminary results after a first short run of the model © Carolien Lavigne



Example of output: comparing scenarios 

Scenario1: increased food waste collection, waste bag collection (2025)*

Model output

Externality costs

Waste collected 

(ton)

Collection distance 

(km)

Non-collection 

distance (km)

Total distance 

(km)

Driving time 

(hour)

total # trucks 

leaving the depots

Food + Green 950 3767 4467 8234 648 117

Food (and mixed) 490 3767 3186 6953 601 103

Green 460 1945 2314 4259 348 61

total 950 5712 5499 11212 949 164

Literature study on externality costs:

** MIRA report, Transport and mobility Leuven, 2010

*** Hoornaert, Bruno en Alex Van Steenbergen. (2019). "De kosten van verkeerscongestie in België". 

Plan working paper 9-19.

Total Emissions Accidents Noise Congestion

Food + Green 8684 2008 154 99 6423

Food (and mixed) 7333 1696 130 83 5423

Green 4491 1039 80 51 3322

total 11824 2735 210 135 8745

euro/vkm

Emissions** 0.2439

Accidents** 0.0187

Noise** 0.0120

Congestion*** 0.7800

*Preliminary results after a first short run of the model © Carolien Lavigne



Example of output: comparing all scenarios 

Policy makers are able to make a trade-off between 

o Operational + investment costs

o Externality costs

Externality cost

Operational + investment cost
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Questions?
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