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Personal introduction

Profession: Dipl.-Ing. (M.Sc.) Dresden University of Technology

Carreer history: since 1998 INTECUS GmbH
2001-2006 and again since 08/2009 parallel job assignment at
Institute for Waste Management and Contaminated Site

Treatment at Dresden University of Technology
(FP5-project “PAYT* and LIFE+ project “HEC-PAYT") @

Current position: Senior consultant natural resources and waste management

INTECUS GmbH Niecus

. . Abfallwirtschaft und
umweltintegratives Management

Established: since 1991 in Dresden
Management: Prof. Dr.-Ing. habil h.c. Bilitewski / Grad. Eng. Wagner

Profile: Consulting, planning support and research activities
with the focus on Waste and Environmental Management

Work record: more than 400 projects in about 20 countries
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HEC-PAYT — an ongoing initiative
payasyou

is a project funded by the European Commission,
within the framework of the LIFE Environment programme
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Legislation as the entrance

« Council Directive on Waste (75/442/EEC) Article 15
— promulgating the ‘polluter pays’ principle

e Basic Law
— Federalism, Self-Government of Communities
— financing public services from charges, rights to impose charges

A B CH CZ D DK F FIN GR | IRL L NL P S SP UK
Legislative basis v v v v vV v v v v v v v v
Charges mandated v

PAYT stipulations

PAYT applications

Volume-tariffs
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Chamber installat.

e Saxon Waste Management and Soil Protection Act
« Municipal Code of Saxony
e Local Rates Law
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Principles of waste charging in Germany

« each person produces waste and thus should be contributing to
financing the waste management

« charges must be cost-covering to finance all waste management
tasks

 no cross-financing of other community expenses and services
shall take place
(i.e. surplus revenues returned to citizens in form of charge reductions)

« charges should create incentives for avoidance, utilization or
environmental friendly disposal of waste
(Saxony with avant-garde, people-friendly legislation
— mandatory chargeable minimum as low as 4.6 Itr per capita*week
— other federal states >8-16 Itr per capita*week)
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PAYT vs. other ways to get waste services paid

No measurement of the collected
waste or no control over the
amount of waste paid for atthe

moment of collection

Anonymous supply of waste
to collection

Individual Individual
accountability Charging
IT
Identifica Measure- Unit
-tion ment pricing

Waste Management Legislation and Statutes

Mo charges on waste collection orwaste services invoiced via afixed fee or
paid thru taxes or any other obligatery payment notin correspondence with
the generated quantity of waste
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Measuring basis in the waste charge models in Germany
2% 2% 5%

7%

40%  Schemes using the

e likely amount of
service as basis of
accounting
69%
22% @ Entirely service-determined (fixed service)
W Basic fee + service fee (conditionally variable)
Schemes using O Fixed charge (flat rate)
the actual service O Basic fee + variable service fee (ident)
as a basis of W Basic fee + token-system
accounting @ Basic fee + tag-system
20%0 B Entirely service-dependent (ident-fully variable)
(New federal states 58%) O Miscellaneous

Source: Einzmann, Turk, Fricke in Miill & Abfall 8/2001
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PAYT implementation in Saxony - 2002

state 05/2002

LK Torgau-@chatz

SK Leipzig LK Riesa-GroRenhain

. a K Aue-Schwarzenberg

[ | Fixed charge (flat rate)

. Bin identification (transponder) system

. Bin identification (barcode) system
D Pre-paid system (tag, token)

. Ident-weighing system

. Bin identification+chamber system
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PAYT implementation in Saxony - 2009

| Legend:
electronic bin identification and charge per emptying
electronic bin identification and charge per weight
barcode identification and charge per emptying

pre-paid tag system

additional user identification systems in housing blocks

INTECUS = Waste Management andrEnavirenment-Integratng Management




Why PAYT ? — The city’s view .,

L 100.67
100 T
1. Saving of costs 1
0 0 30T
I.e. reducing total waste and — i o
-] m 5
. o *, ] ] relveard
amount for final disposal 5 g
0T [l plasties
. = 40 + M organic matter
2. Award conscious performers ol Btexties
. . 07T E;:zrr;z::gmmria]
3. Harmonize collection across all 7 eviners et
. ! @ fraction < 10mm
spatial structures
Dwelling Single | Mmulti family | Multi family | Multistorey | o
U U e house |house areas|house areas| appartment -
areas open structure |dense structure| buildings
Material fractions Rate of separate recovery in ‘95/°96
Packaging 62%0 56%0 129% 12046* 28%0
Graphical paper 96%0 86% 72% 559%% 69%0
Mixed paper/board 71% 53% 42% 25% 37%
Glass 80% 44% 33% 33% 40%

*estimate

4. Increase revenues
I.e. making sure all households pay for received services

5. Today: Optimize collection
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T
Why PAYT ? — The citizens view

1. Offers to reduce financial burden h

I.e. Fair charging 40 % Recyclables @
b

[€/emptying] =

A L Costs for collection and transport . IS

....... Costs for landfilling 40 % biodegradable % N
&%

o= Toml costs incurri ¢ .
\vzé% Residuals E% @ ' \ﬁ

Disposal costs

2. Equity of treatment
expense per unit of
generated waste is
not the same !

3. Transparent billing
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The Dresden experience

* ~500,000 inhabitants, 85 % MURBS, 15 % single family house dwellings
« Changeover to bin identification system (transponder) in 1994/95
e Participation in test series of chamber systems in 1996/1997

* Charging degressive system, i.e. price per unit emptied decreases
policy: as size of the waste bin goes up
(80-Itr. bin: 0.046 EURY/Itr ; 1.100-Itr. container: 0.02EUR/Itr)

e Charge volume-based, two-tiered
calculation: (Basic fee + Service fee on a per-litre basis, Service fee
calculated over the bin size and frequency of pick-ups [individually
varrable] |ncI a mrnrmum of one prck up per b|n and quarter
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Dresden charge model

= Mixed Municipal Waste & Biowaste
: - ; ' & Other | _ Total
Basic Charge [+ | Service Charge |+ |Biowaste Charge™ | + Charges |~ | Charges
proporton of expenzes
35,6 % - 51,9 % - 1.7 % + 08% = 100 %

Charges — for what?
* mixed municipal waste (basic fee [number, size of dustbins] + Service fee* [emptying])

e biowaste (monthly charge [bin-related flat rate])
 charges for other services on request

— extra fee for longer dustbin transport distances

. dustbin size | basic charge | + | service charge | + | biowaste charge total
— bulky waste and large household appliances h : i charge
— disposal of green waste Lol Do g P
801 JE0EUR | + 3,66 EUR + 7,00 EUR
1201 539EUR | +| 440EUR |+ 10,50 EUR
240 | 10,79EUR | +| 733EUR |+ 21,00 EUR
660 | 2967TEUR | +| 1833EUR |+ 57,75 EUR
11001 4945EUR | + | 2210EUR + —
25001 11238EUR | + | 4680EUR | + s

calculation example: dwedling with one 80 | dustbin for mixed municipal waste (minimal charge)
without a dusthin for bowaste: 12 x 3,60 EUR +4* x 3,66 EUR

= 57,84 EUR

with a 80 | dusthin for biowaste:12 x 360 EUR +4* x 366 EUR +12x 7 EUR =141,84 EUR
* emptlying is required at least quartery
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Dresden - technical realization of PAYT

Graphic source: MOBA AG, Dresden
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Collectlon settlngs to achleve accountablllty
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Reactions to new charging system

Befo re Waste arisings and composition in the household prior to collection [kg,-"(head*a}]
= LG
PAYT % Tiaterials
/R.ecyt:lables for collectioty in bring system s* /Li ght—u?ei zhit: - of sitnilar R esidual Bullor
. (Paper, Paperboard, Glass) % packaging Orgamic waste t‘_‘f‘PE é wraste materials
|ntro- 134.0 e 30.9 104.0 %/ 45
duc’“on L Total q_uantity: 319.2 kgfl_[head* aj g e
N (without bulky material=s) r'l
Recyclables collected .
in kerbside collection: <482
Recyelables collectedin [ [TTTTTT] [TTTTTT Foallection of]
bring ssf;;“s : :;z’lmlo ?;ﬁﬁ;ﬁ Duantity forwarded to residual waste collection: 2227 p— h?ﬂli;m‘isrzg?e
= e
=
a2.2111.4 243 821.a 12.0 F5.0 5.0 2.1 -
| [
1
42.1 keflhead*a) 23.1 kgithead®a) 25.1 kgihead™a) 2227 kof/thead*a) 6.2 kg/thead*ad
After WWaste arizings and composition in the household prior to collection [ke/(head*al)] i
s
o 55
I Iiatenials g
PAYT /Recyclables for collection in bring system s* %L—ight—weight - of similar /Resldual Bu]l-;:‘_:l
(Paper, Paperboard Glass packasine Orgamc waste type e wraste mmaterials
1340 % z2s5.0 f.a % 2B
Intro- Z | 5t

Total quantityy: 281 .1 kg/thead*a)
T (without bulky materials)

T

duction

F.ecwclables collected
in kerbside collection: 527

[TTTTTI TTITTTTTT]

Grecn-cot Biowraste —
swstern collection Caantity forwearded to residual weaste collection: 14001

=

] 31.2 /42.2 1=.1 46,0 =S Z3.4
- |

[

F.ecwclables collected in
bring systemms**: 21.6

rMCollection of
bullcy wwraste

§
193k :iul

N

21.6 kgithead*a) 20.0 kegithead®a) 32.7 kgfithead*a) 1401 kg head*a) 6.7 ez head™*a)

More waste diverted from conventional disposal to recycling
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Reactions to new charging system

Collection rates for separate recycling systems in the different city settings

Separate collection svstem multi-unit attached detached
residential building | building structure buildings
situation before PAYT collectively used containers, flat rate individual bins, flat r
light weigth packaging, green dot 12% 34% 62%
waste paper 25% 48% 71%
situation after PAYT introduction collectively used containers, individual bins,
charging per solidarity unit individual charge
light weigth packaging, green dot 67.5% 67.3% 71.9%
biodegradable waste (new system) 51.6% 47.8% 46.4%

In terms of waste diversion, people start behaving in the
same way regardless of the local settings
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Dresden — the system’s pay-off

Overall waste generation in the city since the

introduction of PA

( A Total cost savings )
© 330 kel
X
Dt
o Total G{_J_SV
@©
4=
@] = )
£ Clost savings
CSU g' personne] and mator pood
(= E 485 kela
= = -
o 3 State aller the |
E intraduction of > Wa[‘t
=1 ident-system in Dresden e
E ry additional
g investments
h 353 k€fa
T |
Q) _}t £ Oplimum >
O low “——  Depgree of automatisation — high
YR S S - - : s ——

Over the years adjustments in the charge structure were still
necessary to eventually ensure the schemes sustainability !
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Does the trend hold?

143 kg per capita
residual waste
generation in
2008

as compared to

305 kg per capita

z:ﬁ |:|_|:|_HH T e 173 | in 1994

.Dﬂ-.-D-D.H.H.H.|_|.|_|.|_|.'_'- whilst incomes

1994 9335 1936 1537 1998 1939 2000 2001 2002 2003 2004 205 2006 2007 2008 D ; ﬂi- .
' and consumption

are on a steady
Increase !

BELH] 233

Graphic source: City of Dresden

The level of charges per bin and unit of collected residual waste has
remained constant since 2003 and belongs to the lowest in Germany
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Can waste generation indeed be linked to PAYT?

The issue looked at from waste statistics

é N
Amount of collected residual waste

180
160 -
140
120
100 ~
80 -
60 -
40 -
20

137

90-130

[kg/(E*a)]

average Germany in 2002 State of Saxony in 2003 Municipalities with
PAYT system in place
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...and by linking application intensity of PAYT and waste generation
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4 )
Aggregated amounts of municipal waste fractions 2002
90% - -350
80% |
-300
70%
60% - -250
50% - -200 :‘C?
y
40% - 150 o)
=,
30% |
-100
20%
10%- 0
0% ‘ ‘ -0
Sachsen Hessen Baden-Wurttemberg
9 @ Restabfall @ Sperrmill 0 DSD-LVP @ Bio- und Grinabfall y
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Dresden’s SWM performance from the European perspective



Average Financial Load 2008 craphic source: City of Dresden

Peo p I e b en eflt d | reCtIy (December 2008: 510,776 Inhabitants in Dresden)

charges for all waste management services

« Stable charges despite generally pormhioinl. 58,80 Elyear 2 16 ctiday
. . per for members family 235,20 €lyear £ 64 ct/day
rising cost levels

compared with:

) electric current: 380 €fa = 1,04 €/day
* Com paratlvely low Charg es water/waste water: 385 €/a 2 1,06 €/day
Waste charge level for Germany in comparison annual ticket for local transport: 326 €/year £ 89 ct/day
Euro per m? (2008} Germany / New federal states / Saxony / Dresden charges for tv and radio: 216 €/year £ 59 ct/day
019/ 013/ 0,117 0,11 phone and internet flatrate: 360 €/year 2 99 ct/day
Source: B Misterncarain Dresdan und Umgebung e V. (Stand: War 2040) )
daily newspaper: 236 €lyear £ 65 ct/day
m Durchschnittliche Abfallgebihrenbelastung im Frefstaat Sachsen auf Basis der
kalkullerten gebdhrenrelevanten Gesanikosten W“m
] Development of average waste charge in Saxony
Betriebskostenspiegel 100
fur Deutschland
o
Grundsteuer 5;”21 ¢ B0 T
Wasser inkl. Abwasser _ﬁmmu‘ﬁ £ 1o :
Heizung _ 0,9 %
B 10,87 ¢ % Al ) i L2 1 1 o = ||
Warmwasser 523‘28 €
! 40
Aufzug _J%::Li = b
StraBenreinigung |o%3°5€€ 0
Miillbeseitigung meom € Angaben pro m? pro Monat "
Bundeslinder West | © Deutscher Mieterb| > 2003 : 2004 : 2005 ; 2000 : Joar i 2008
Bundeslander Ost - Daten 2008; Dater|
Graphic source: DMB

Graphic source: State of Saxony , SMUL
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PAYT helps to achieve critical SWM goals
- but success lives from support!

* PAYT has to be a piece of environmentally oriented policy package

e Success comes from a bundle of measures B

e.g. education/information

24

structure redesign
social acceptance
intensive, user-friendly separate collection=6

General Data of Dresden, Capital of Dresden

(as of december 2008)
inhabitants principal/secondary residence: 510,776/9,214
area: 328.30 km?
number of dustbin stands: appr. 50,104
fraction: number of dustbins:  dustbin volume:
mixed municipal waste 71,483 18,956 m?
biowaste 22 541 3,186 m?
light packaging (dual systems) 44184 14479 m?
138,208 36,620 m?
number of depot container stands: 650
of which underfloor systems: 31
number of depot containers : 2,850

Graphic source: City of Dresden
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www.payt.net
www.payt.gr

Thank you for
attention
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Approaches for the technical realization of PAYT

=- 5 PAYT =
—-\' p—— (accountability to the waste generator thru)
& "_. lum“ ; _‘_E
| - \\ : ; i IR
4l |
In = £ 11 JA‘ A
= Yel) 1 |:User identification Bin identification
L Tal =
= 1 -

|
Individually Collectively
assigned bin assigned bin

Fs |||
N

'\'_ﬁ‘

"‘!'ﬂ-"-'-

/

Volume based Weight based Volume based Weight based
accounting accounting accounting accounting
|— Chamber system ‘— Chamber system — ldent system I— Ident-weighing
(volume chamber) with weighing — individual system ~ SYystem

— routine system

— Pre-paid system

L tag or sticker

L pre-paid bag
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