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Object of this model

The object of this model is to assess the advantages and 
disadvantages of the applied collection methods compared to:

• The existing environment
• Working environment
• Customer service
• The finances of the business 
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Collection methods for waste collection

• Collection in sacks with compaction vehicles
• Collection in sacks with micro vehicles 
• Collection in containers (to be picked up) 
• Collection in tipping containers 
• Use of mobile suction 
• Use of stationary waste suction 



Slide 4PricewaterhouseCoopers

An Environmental Accounting Model - with 4 elements

Environment

Use of resources and emissions in relation to collection and 
transport of waste and effect on the degree of waste sorting

Occupational Health and Safety/Working Environment

Working environment for truck drivers, absence due to illness 
and accidents at work

Service 

Reliability, user friendliness, adaptation to the city

Economy

Operating economy, environmental/resource economics
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Analytical elements for the Environmental Accounting Model
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15223Environmental costs per ton of waste

5460799Direct costs per ton of waste

Economy

98,64%98,5%99,58%97,9%99,31%98,92%Regularity

Service

001583Accidents/10000 workers

Working environment

Closed systemClosed systemOpen  systemOpen  systemOpen systemOpen systemSmell[3]

+++++++++Noise[2]

0,370,09g PM

8,44,1g HC

428,9g CO

40477g NOx

230,1g SO2

429kg CO2

Emissions

5Water consumption (litres) per ton of waste

700,11Electricity consumption per ton of waste

15,93,4Litres of fuel per ton  of waste

Resource consumption

Better sortingBetter sortingSorting not 
satisfactory

Sorting not 
satisfactoryBetter sortingBetter sortingSorting of large waste items[1]

Method 6Method 5Method 4Method 3Method 2Method 1

Indicators

[1] There are more large waste items in large containers and tipping containers than in smaller waste containers. This, however, does not 
necessarily mean less recycling or more dangerous substances

[2] Relative comparison of noise: + illustrates the lowest noise level, +++ the highest noise level

[3] Relative comparison of smell: a closed system is characterised by less smell than an open system

Quantitative analysis
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The internal benchmarking – an illustration

-No differenceOpen systemOpen systemSmell
�More Noise++++Noise
-?Unknown0,15ppm particles
-03,83,8g HC
☺1,410,38,9g CO
☺229472g NOx
☺0,070,310,24g SO2
☺2,310,88,5kg CO2

☺-4,212,68,6Consumption of water per 
ton of waste

☺1,181,770,59Consumption of electricity 
per ton of waste

☺0,793,893,1Litres of fuel per ton of 
waste

☺Improvement of waste 
sorting

MediumGoodDegree of waste sorting

Environmental 
improvement for EUR 

65:

Method 2:
Best economic performer

Method 1:
Best environmental 

performer
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The applied indicators per ton of waste per collection method were:

• Source sorting
- Effect

• Resource consumption
- Diesel consumption 
- Electricity consumption
- Water consumption
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The applied indicators per ton of waste per collection method were:

Emissions:
• CO2

• SO2

• NOx

• Co
• HC
• pm
• Noise
• Odour
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The applied indicators per ton of waste per collection method were:

• Working environment
- Accidents at work

• Service
- Regularity

• Direct costs
• Attributable costs
• Total costs
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Waste separation adds environmental and financial benefits!     
- environmental and financial effects of better source sorting

Net effect

Increase in emission 
from transport (kg)

Reduction due to 
smaller amount of 
delivered waste for 
incineration (kg)

Emission factor by 
incineration (g/ton)

NOXCO2SO2

Reduction in environmental impact if all paper was recycled

Net effect

Increased collection costs

Increased earnings from delivery of 
paper for recycling

Reduced costs for waste treatment

DKK 1000

Economic effect if all paper was recycled
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Generally
Collection according to Method 1 meets the waste objectives of the 
Municipality of Copenhagen best

All collection methods are assessed 
to be easy to use

‘A logical and well-known waste 
system’

All collection methods suit different 
parts of the city

A waste system appropriate for the city

Method 1 is the most environment 
efficient collection method

Most environment for the money

Method 3 and 5 are less efficient in 
terms of collecting large waste items

Better utilisation of waste resources 
and less waste for incineration

No demonstrable effectLess waste and less dangerous 
substances in waste

Assessment of methods for 
collection of waste

The 5 objectives in Waste Plan 2008 
for the Municipality of Copenhagen
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What can the results be used for? 

• Find the most cost effective method 
with clear environmental advantages

• The results recognise advantages and 
disadvantages of each method

• The results contribute to an improved 
basis for decisions and new 
investments

• The results can be used in the dialogue 
with authorities and political 
stakeholders



"© 2007 PricewaterhouseCoopers. Med forbehold af alle rettigheder. “PricewaterhouseCoopers”
betegner det netværk af virksomheder, der er omfattet af PricewaterhouseCoopers International 
Limited, hvor hver enkelt virksomhed er en særskilt og uafhængig juridisk enhed. *connectedthinking 
er et varemærke tilhørende PricewaterhouseCoopers."

PwC

Contact: Birgitte Mogensen

Partner

T: +45 3945 9276

SMS: +45 2141 6028

E: bmo@pwc.dk


