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List of indicators
TELLUS objective
Reduction of road casualties
and injured persons
Reduce congestion

Reduce car kilometres

Indicator

Unit of the indicator

fatalities, road accident-related
injuries

total number

mean journey times between
given locations

minutes per journey

average speed between given
locations

km/h (derived)

car kilometres

total number

Increase of public transport
use

passenger kilometres

Increase the modal share in
favour of public transport

average modal split

Reduce air pollution

passengers

level of PM10
level of NO2

percentage of trips (or vehicle
kilometres or passenger kilometres)
µg/m³

level of benzene
level of CO

mg/m³

Reduce traffic related CO2
emissions

CO2 emissions

tons p.a.

Reduce NOX emissions

NOX emissions

tons p.a.

noise level

dB(A) road length

primary energy use

TeraJ/a

final energy use

TeraJ/a

type-specific final energy use

TeraJ/a

Improvement of intraorganisational co-operation at
the city level

quality of intra-organisational cooperation

qualitative terms

Improvement of public-private
co-operation

quality of public-private cooperation

qualitative terms

media exposure

qualitative and quantitative
terms

Reduce noise
Reduce traffic related energy
use

Achievement of political and
public awareness

events organised
presentations given
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TELLUS objective monitoring and evaluation

Indicator Fact Sheet for TELLUS objective
“Reduction of road casualties and injured persons”
TELLUS Key Indicator: fatalities,
TELLUS Key Indicator: road accident-related injuries
Context, impacts
Road accidents are responsible for a large number of injuries and fatalities. In the EU road accidents
claimed a total of 41,000 lives in 1998, but numbers have fallen by 28 % since 1980. Road accidents
are the main cause of death for persons under 40.1
During recent decades, considerable efforts have been made to reduce the number and severity of
transport accidents, including educational programmes, limitation of permitted blood alcohol level in
drivers, speed limits, technical measures such as safety belts and air bags, as well as traffic control
measures.
Transport safety is a part of the social dimension of sustainability. The risk to get involved in a traffic
accident has a direct impact on quality of life. Due to this high risk many people, especially the elderly
and children, feel insecure and are constricted in their mobility.
Accident rates are known to vary with the quality of road infrastructure, the technology of vehicles, the
behaviour of drivers, traffic regulations, vehicle density etc. While policies must address each and
every such aspect, this indicator provides an aggregated measure of the overall policy performance
with regard to safety.2
Unit of the indicator
Total number of fatalities and
Total number of road accident-related injuries
Indicator-related objectives
Reduction of road casualties and injured persons by 10% until 2006
Reduction of road casualties and injured persons by 20% until 2010
Methods of measurement
Data from ongoing statistics.
Source of data and analysis
Berlin Statistical Office: Statistical yearbook. The IVP collects and analyses the data.

1
2

EEA (2001: 21)
See METEOR (2002), Annexes
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Legal basis
--Time table to collect and analyse the data
Retrospective view: From 1991 until the end of the TELLUS Project, the data has been collected and
analysed yearly.
Development of the indicator value
During the last decade the number of fatalities decreased significantly (from 198 to 70 fatalities). With
regard to the seriously injured person the number fell from 3,036 persons in 1991 to 1,811 persons in
2004.

number of person

14,718

14,917

16000

15,677

15,909

17,277

17,604

16,407

17,902

16,809

17,983

17,950

18000

17,140

17,452

20000

18,805

TELLUS objective "Reduction of road casualities and injured persons" Indicator fatalities / injuries

14000
12000
10000
8000

1,811
70

1,776
77

1,845
82

1,939
65

2,181
89

2,286
103

2,173
85

2,377
87

2,465
120

2,573
143

2,627
149

3,007

2,644
163

0

184

2000

198

4000

3,036

6000

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
year

fatalities

seriously injured persons

slightly injured persons
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4

Issued in November 2005

Indicator Fact Sheets
Relation to other indicator systems
Study (institution or country)

Proposed Indicator with regard to the issue

METEOR (EU: CIVITAS
Initiative)

Transport safety (number of fatalities and number of injuries caused by
traffic accidents)

NFP (Switzerland)

Road casualties (fatalities and injured persons)

BPI/PRR (UBA Germany)

-

TERM (EU: European Environment Agency)

Number of traffic accidents, fatalities and injuries

EST (OECD)

-

CSD (Germany)

Number of fatalities and injures persons caused by road traffic

References
EEA (2000): Are we moving in the right direction? Indicators on transport and environment integration
in the EU. TERM 2000. Environmental issues series No 12. Copenhagen.
EEA (2001): TERM 2001. Indicators tracking transport and environment integration in the European
Union. Copenhagen.
Hesse, M. et al. (1997): Konzeptionelle Entwicklung von Nachhaltigkeitsindikatoren für den Bereich
Verkehr. UFOPLAN 1997, Forschungsvorhaben 201 03 211. Schlussbericht. Berlin.
METEOR (2002): WP4 Project Impact Evaluation. Task 4.1. Evaluation Guidelines.
Statistisches Landesamt Berlin (ed.) (2005): Statistisches Jahrbuch 2004. Berlin.
Spillmann, W. et al. (1998): Nachhaltigkeit: Kriterien im Verkehr. Berichte des NFP 41 “Verkehr und
Umwelt”, Bericht C5. Bern.
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Indicator Fact Sheet for TELLUS objective
“Reduce congestion”
TELLUS Key Indicator: average speed (derived)
Context, Description of the indicator
The indicator „average speed“ is derived from the measured indicator ‘mean journey time between
given locations’. The indicator is related to flow conditions in the network. Hence the phenomenon
congestion is described as a result of the network quality performance. The longer the mean journey
time between given locations, the lower the average speed. The level of congestion is measured by
the average speed.
Unit of observation is the trip performance of taxis operating in Berlin. Congestion is a situation in
which the average speed decreases below a pre-defined limit (e.g. 80% of permitted speed).
Unit of the indicators
Minutes per journey
Km/hr (derived)
Indicator-related objectives
Reduce congestion by 5% until 2006
Reduce congestion by 10% until 2010
Critical aspects of the objectives
The road congestion problem is an example of a self-reinforcing process with feedback loops stimulating car use. Policies aimed at reducing road traffic congestion and improving speeds lead to a further
proliferation of the system. Therefore any congestion policy should contain travel speeds within economically tolerable limits.
Less congestion expressed by lower journey times and increasing average speeds causes travelling
by car to be more attractive. More car use leads to more negative effects regarding to energy/fuel
consumption, air quality and economic benefits. Hence the achievement of the TELLUS objectives
becomes more difficult.
Methods of measurement
Application of Floating Car Data (FCD) from the German Aerospace Center Berlin (DLR), Institute of
Transport Research (IVF)
The FCD traffic information system is using the Global Positioning System (GPS). Several hundred
taxis in Berlin are equipped with a GPS receiver and send their current position to the taxi headquarters. The data are processed by the DLR for a traffic situation analysis (analysing the positions, velocity, travel time, routes of the taxis).
The indicator “mean journey times” is a direct indicator. Mean journey times (in minutes per journey)
generated by the FCD System have been used to calculate the average speed. Based on the respective findings, speed histograms were produced.
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Source of data and analysis
The data was generated and provided by IVF/ DLR, the analysis was carried out by IVP.
Time table to collect and analyse the data
Retrospective view: From 2002 until the end of the TELLUS Project, the data has been collected and
analysed yearly.
Development of indicator value
Speed histograms – data explanation
The histograms below are based on Floating Car Data (FCD) collected from taxis operating in Berlin.
The FCD are generated from main roads in Berlin. The FCD penetration on these roads is adequate.
Velocities base on Navtech road segments. Only road segments with more than eight hits are considered. Data for 2002 and 2003, as well as data for working days and weekdays are illustrated separately. The mean velocities are computed for covered roads only. They are length-weighted.

Speed histograms for Working Days
Speed histogram for 2002 - morning rush hour (mean 31.8 km/h)

Issued in November 2005

7

Final Evaluation Report – Berlin
Speed histogram for 2003 - morning rush hour (mean 32.1 km/h)

Speed histogram for 2002 - evening rush hour (mean 31.3 km/h)

Speed histogram for 2003- evening rush hour (mean 31.2 km/h)

Speed histograms for weekends
8
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Speed histogram for 2002 - Sundays at 8 am (mean 40.0 km/h)

Speed histogram for 2003 - Sundays at 8 am (mean 39.8 km/h)

Speed histogram for 2002 - Saturdays 4 pm (mean 36.2 km/h)
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Speed histogram for 2003 - Saturdays 4 pm (mean 36.5 km/h)

Source: German Aerospace Center Berlin (unpublished)
According to information communicated by DLR in March and October 2005, no significant speed
changes appeared in 2004 in comparison with 2002 and 2003
Morning rush hour for 2004: mean 32.0 km/h
Evening rush hour for 2004: mean 31.2 km/h
Results
On working days streets are more congested at the evening rush hour. At weekends a considerable
shift to higher velocity classes can be observed. There is no significant year-to-year trend. Both daily
and weekly course are very similar. Trend investigations of Berlin road infrastructure require long term
observations.
Presentation of congestion data
One way to present congestion situation on city level is the production of road maps indicating different qualities of traffic flow. Below is one example to highlight relevant congestion problem road sections in Berlin. The figure shows the derived velocities for a one-hour period in Berlin. The velocities
calculated are based on data from 132 registered taxis in Berlin.
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Speed distribution – morning hours (8 – 9 am) derived from FCD in Berlin

Speed distribution – evening hours (5– 6 pm) derived from FCD in Berlin

Source: German Aerospace Center Berlin (unpublished)
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Relation to other indicator systems
Study (institution or country)

Proposed Indicator with regard to the issue

METEOR (EU: CIVITAS
Initiative)

- Daily trip length (peak and off peak)

TERM

Average journey length and time per person, by mode and purpose
(work/education, business, shopping, leisure, holidays).

EST

-

CSD

-

NFP (Switzerland)

-

BPI/PRR

-

- Average vehicle speed (peak and off peak)

References
EEA (2000): Are we moving in the right direction? Indicators on transport and environment integration
in the EU. TERM 2000. Environmental issues series No 12. Copenhagen.
METEOR (2002): WP4 Project Impact Evaluation. Task 4.1. Evaluation Guidelines.
SCHÄFER, R.-P. et al (2002): A Traffic Information system by means of real-time floating-car data.
German Aerospace Center, Berlin.
GÜHNEMANN, A., SCHÄFER, R.-P., THIESSENHUSEN, K.-U., WAGNER, P.(2004): Monitoring Traffic and Emissions by Floating Car Data; ITS-WP-04-07, Sydney.
STERN, E.; SALOMON, I. PIET, H.L. (2002): Travel Behaviour. Spatial Patterns, Congestion and
Modelling. Cheltenham, UK; Northampton, MA, USA.
German Aerospace Center Berlin (DLR) (unpublished): Application of Floating Car Data
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Indicator Fact Sheet for TELLUS objective
“Reduce congestion”
TELLUS Key Indicator: average speed at fixed measure points
Indicator: traffic volume at fixed measuring points
Description of the indicators (network-related congestion measures), relevance
The unit of analysis correspondents to the flow conditions on the network at fixed measure points. The
average speed at these measure points and the traffic volume are network-related congestion measures. Low speeds and high traffic volumes are typical for congestion.
Unit of the indicator
Km/h (peak and off peak)
Vehicles/day
Indicator-related objectives
Reduce congestion by 5% until 2006
Reduce congestion by 10% until 2010
Critical aspects of the objectives see Indicator Fact Sheet for “mean journey times”
A disadvantage of these measures is, that network congestion figures provide a picture which is too
negative, because they are based on a number of small, behaviourally irrelevant queuing times.
The additional time spent in congestions may be compensated by high speeds in other segments of
the trip. These network-related congestion measures do not measure the impact of congestion on
users, who avoid the congestion by adapting their behaviour (e.g. by taking a detour route or an earlier
departure time with a longer trip time but without congestion).
Another critical issue is to determine a speed which indicates congestion. METEOR says that congestion is the situation, in which the average speed decreases below the pre-defined limit of 80% of the
permitted speed. In any case it is helpful just to describe the development of the speed over the time
to show the tendency of this indicator.
Methods of obtaining data
Speed measurements by using traffic sensor network which is run by the VMZ. (Verkehrsmanagementzentrale :Traffic management centre)
Source of data and analysis
The data were collected and provided by the VMZ, the analysis was done by IVP.
Time table to obtain and analyse the data
Retrospective view: since 2002 until end of the TELLUS Project, the data has been obtained yearly.
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Presentation of congestion data
One way to present congestion situation on city level is the production of road maps indicating different qualities of traffic flow. Below is one example to highlight relevant road sections with congestion
problems in Berlin. The quality categories used are as follows: red – road section with recurrent congestion pattern; yellow – road section with reduced traffic flow quality; green – no traffic flow reduction.
Network traffic quality in selected road section in Berlin 2003: morning hours (6 – 9 am)

Source: Senatsverwaltung für Stadtentwicklung (ed.) (2003: 20)

Network traffic quality in selected road section in Berlin 2003: afternoon hours (3 – 6 pm)

Source: Senatsverwaltung für Stadtentwicklung (ed.) (2003: 21)
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Network traffic quality in selected road section in Berlin 2004: morning hours (6 – 9 am)

Source: Senatsverwaltung für Stadtentwicklung (ed.) (2005: 28)

Network traffic quality in selected road section in Berlin 2004: afternoon hours (3 –6 pm)

Source: Senatsverwaltung für Stadtentwicklung (ed.) (2005: 29)
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Relation to other indicator systems
Study (institution or country)

Proposed Indicator with regard to the issue

METEOR (EU: CIVITAS
Initiative)

-

TERM (EU: European Environment Agency)

-

EST (OECD)

-

CSD (Germany)

-

NFP (Switzerland)

-

BPI/PRR

-

References
Bundesministerium für Umwelt, Naturschutz und Reaktorsicherheit (ed.) (1998): Nachhaltige Entwicklung in Deutschland. Entwurf eines umweltpolitischen Schwerpunktprogramms. Bonn.
Senatsverwaltung für Stadtentwicklung (ed.) (2003): Mobilität der Stadt. Berliner Verkehr in Zahlen.
Berlin.
Senatsverwaltung für Stadtentwicklung (ed.) (2005): Mobilität der Stadt. Berliner Verkehr in Zahlen.
Berlin.
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Indicator Fact Sheet for TELLUS objective
“Reduce car kilometres”
TELLUS Key Indicator: Car kilometres
Context, impacts
Passenger transport demand especially by car has increased much more rapidly than population over
the past 25 years, reflecting a rise in mobility: the average daily distance travelled by EU citizens was
16.5 km in 1970 and 36 km in 1996. The spatial spread of economic activities, urban sprawl, the
evolving service sector, higher disposable incomes and car ownership, and increased leisure time all
influence size of mobility.3
Car kilometres are an important input variable for ecological and social adverse effects in the transport
sector. The more vehicle kilometres, the higher emissions, noise levels, consumption of resources and
the annoyance of the inhabitants.
Unit of the indicator
Car kilometres (total car km per year)
Indicator-related objectives
Reduce car kilometres by 3% until 2006
Reduce car kilometres by 5% until 2010
Methods measurement
Estimations on the basis of traffic censuses.
Source of data and analysis
Senate Department of Urban Development
Time table to obtain and analyse the data
Retrospective view: since 1994 until end of the TELLUS Project, the data has been obtained yearly.

3

EEA (2000: 45 et seq.)
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Development of the indicator value

TELLUS objective "Reduce car kilom etres" - Indicator car
kilom etres
12000
11000

10.662

11.028

1994

1999

11377

10000
9000

million km

8000
7000
6000
5000
4000
3000
2000
1000
0
2004 estimated

car kilometres p. a. in Berlin

Source: Senatsverwaltung für Stadtentwicklung (ed.) (2001), Senatsverwaltung für Stadtentwicklung (ed.) (1998:
40), own estimate

In order to estimate the ‘car kilometres’ for the year 2004 the development of the ‘total average daily
car mileage’ has been examined. Between 1998 and 2004 the ‘average daily car mileage’ increased
from 32,960,796 to 34,003,740, which can be expressed by the rate of increase.
Total average daily car mileage in Berlin (in km)
1998
2004
32,960,796

34,003,740

Rate of increase between
1998 -2004
1.036

Senatsverwaltung für Stadtentwicklung (ed.) (2005: 19)

A simplified estimate of the annual car kilometres in 2004 is based on the following assumption: annual car kilometres in 1999 multiplied by the rate of increase for average daily car mileage.
Estimated annual car kilometres for 2004: 11,028 * 1.036 = 11,377 million car kilometres
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Relation to other indicator systems
Study (institution or country)

Proposed Indicator with regard to the issue

METEOR (EU: CIVITAS)

Average modal split (vehicle and passenger)

NFP (Switzerland)

-

BPI/PRR (UBA Germany)

Percentage of non motorised transport; percentage of cars with more
than one passenger

TERM (EU: European Environment Agency)

-

EST (OECD)

-

CSD (Germany)

-

References
EEA (2000): Are we moving in the right direction? Indicators on transport and environment integration
in the EU. TERM 2000. Environmental issues series No 12. Copenhagen.
EEA (2001): TERM 2001. Indicators tracking transport and environment integration in the European
Union. Copenhagen.
METEOR (2002): WP4 Project Impact Evaluation. Task 4.1. Evaluation Guidelines.
Senatsverwaltung für Stadtentwicklung (ed.) (1998): Luftreinhaltung 1997. Berlin
Senatsverwaltung für Stadtentwicklung (ed.) (2001): Emissionskataster Verkehr. Berlin.
Senatsverwaltung für Stadtentwicklung (ed.) (2005): Mobilität der Stadt. Berliner Verkehr in Zahlen.
Berlin.
Surburg, U. et al. (BPI/PRR) (2001): Kommunale Agenda 21 – Modellvorhaben: Dauerhaft umweltverträgliche Mobilität in Stadt und Region. Teilvorhaben 1: Erstellung eines Katalogs technischer und
planerischer Qualitätsziele. Endbericht Teil 2. Ziel- und Indikatorensysteme einer nachhaltigen
Mobilität. Berlin.
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Indicator Fact Sheet for TELLUS objective
“Increase of public transport use”
TELLUS Key Indicator: Passenger kilometres
TELLUS Key Indicator: Passengers
Description of the indicators, relevance
Growing attractiveness of public transport should be related in increasing numbers of passenger kilometres and passengers.
Unfortunately prices for public transport are increasing while those for car use remain about constant.
Alternatives to the car are often lacking or they appear less attractive or illadapted to new urban patterns. Initiatives like improved services are meant to break this trend but these have as yet had little
impact.4
Unit of the indicator
Passenger kilometres,
Passengers (total number)
Indicator-related objectives
Increase of public transport use by 5% until 2006
Increase of public transport use by 10% until 2010
Critical aspects
Increasing numbers of passenger kilometres and passengers are not necessarily combined with decreasing numbers in car kilometres and are consequently not suitable to show a trend towards more
sustainability.
Methods of measurement
Assessments by the local public transport company.
Source of data and analysis
BVG, S-Bahn
Time table to obtain and analyse the data
Retrospective view: since 1999 until end of the TELLUS Project, the data has been obtained yearly.

4

EEA (2001: 23)
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Development of the indicator value

Passenger kilometres in
million

TELLUS objective "Increase of public transport use" - Indicator
passenger kilometres
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Passenger kilometres in 1999

Source: Senatsverwaltung für Stadtentwicklung (ed.) (2000: II-15)

The following graph considers the two public transport companies in Berlin. Light rail is operated by
DB/ S-Bahn and subway, bus and tram by BVG.
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Passengers in million

TELLUS objective "Increase of public transport use" Indicator passengers
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The following graph considers the two public transport companies in Berlin. Light rail is operated by
DB/ S-Bahn and subway, bus and tram by BVG.
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* Different calculation methods were applied from 2000 onwards.

22

Issued in November 2005

Indicator Fact Sheets

Relation to other indicator systems
Study (institution or country)

Proposed Indicator with regard to the issue

METEOR (EU: CIVITAS)

-

NFP (Switzerland)

-

BPI/PRR (UBA Germany)

-

TERM (EU: European Environment Agency)

Passenger-km travelled by mode of transport

EST (OECD)

-

CSD (Germany)

- kilometres travelled by public transport (absolute)
- kilometres travelled by public transport (relating to inhabitants)

References
EEA: TERM (2001). Indicators tracking transport and environment integration in the European Union.
Copenhagen.
Hesse, M. et al. (1997): Konzeptionelle Entwicklung von Nachhaltigkeitsindikatoren für den Bereich
Verkehr. UFOPLAN 1997, Forschungsvorhaben 201 03 211. Schlussbericht. Berlin.
Senatsverwaltung für Stadtentwicklung (ed.) (2000): Nahverkehrsplan des Landes Berlin. Fortschreibung 2000/ 2001 und 2004. Berlin.
Senatsverwaltung für Stadtentwicklung (ed.) (2005): Mobilität der Stadt. Berliner Verkehr in Zahlen.
Berlin.
Berliner Verkehrsbetriebe (BVG) (2005): Geschäftsbericht 2004. Berlin.
S-Bahn Berlin GmbH (2003): Umweltbericht der S-Bahn Berlin GmbH 1998-2003. Berlin.
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Indicator Fact Sheet for TELLUS objective
“Increase the modal share in favour of public transport”
TELLUS Key Indicator: Average modal split
Context, impacts
Total passenger kilometres travelled in the EU more than doubled over the period 1970-1997. The
average growth rate of 2.8% per year is even higher than the average growth in GDP over the same
period (2.5 % per year).5
Passenger car transport is the primary carrier in the EU: over the period from 1980 to 1997 its share
rose from 66 to 77%.
The share of rail is decreasing, as the train is often not considered to be an attractive option, partly
because of inefficient rail services.
The modal shares of walking and cycling have declined. However half of all car trips are less than 6
km. Moreover 10% are less than 1 km, which is an ideal distance for walking.6
Motorised vehicles are a burden on the environment in terms of emissions, noise, congestion. Furthermore the amount of space in the cities for alternative usage decreases. The performance of
measures should be monitored through the dynamics of modal split. The modal split of non-motorised
modes should increase in the context of successful demonstration measures.
Unit of the indicator
Percentage of trips or vehicle kilometres or passenger kilometres.
Indicator-related objectives
Increase the modal share in favour of public transport by about 3% until 2006
Increase the modal share in favour of public transport by about 5% until 2010
Critical aspects
The modal split is a controversial indicator since it is derived as the percentage of a varying main unit.
Consequently the percentage of car trips can decrease (recognised as a positive trend) while the absolute number of trips by car increases continuously because the main unit increases too.
Methods of measurement
Model calculations by the Senate Department of Urban Development.
Source of data and analysis
Senate Department of Urban Development.
The IVP collected and analysed the data.
5
6

EEA (2000: 48)
EEA (2001: 23)
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Time table to collect and analyse the data
Retrospective view: From 1998 until the end of the TELLUS Project. The data has been collected as
often as results had been available.
There is a weakness in monitoring due to non-availability of data for the last years. Modal-split figures
are based on the household survey carried out in 1998. Scenarios for the local transport plan consider
a planning period up to 2015 and estimate modal-split figures on the basis of the 1998-householdsurvey. It is intended to carry out a new household survey but due to high survey costs the time is not
yet fixed.7
Development of the indicator value
TELLUS objective "Increase the modal share in favour of PT"
- Indicator Average Modal Split
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7

see Senatsverwaltung für Stadtentwicklung (ed.) (2005)
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Relation to other indicator systems
Study (institution or country)

Proposed Indicator with regard to the issue

METEOR (EU: CIVITAS)

Average modal split (vehicle and passenger)

NFP (Switzerland)

-

BPI/PRR (UBA Germany)

Percentage of non motorised transport; percentage of cars with more
than one passenger

TERM (EU: European Environment Agency)

Passenger-km travelled by mode of transport

EST (OECD)

-

CSD (Germany)

-

References
EEA (2000): Are we moving in the right direction? Indicators on transport and environment integration
in the EU. TERM 2000. Environmental issues series No 12. Copenhagen.
EEA (2001): TERM 2001. Indicators tracking transport and environment integration in the European
Union. Copenhagen.
METEOR (2002): WP4 Project Impact Evaluation. Task 4.1. Evaluation Guidelines.
Senatsverwaltung für Stadtentwicklung (ed.) (2000): Nahverkehrsplan des Landes Berlin.
Fortschreibung 2000/ 2001 und 2004
Senatsverwaltung für Stadtentwicklung (ed.) (2003): Stadtentwicklungsplan Verkehr. Berlin.
Senatsverwaltung für Stadtentwicklung (ed.) (2005): Mobilität der Stadt. Berliner Verkehr in Zahlen.
Berlin.
Surburg, U. et al. (BPI/PRR) (2001): Kommunale Agenda 21 – Modellvorhaben: Dauerhaft umweltverträgliche Mobilität in Stadt und Region. Teilvorhaben 1: Erstellung eines Katalogs technischer und
planerischer Qualitätsziele. Endbericht Teil 2. Ziel- und Indikatorensysteme einer nachhaltigen
Mobilität. Berlin.
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Indicator Fact Sheet for TELLUS objective
“Reduce air pollution”
TELLUS Key Indicator: level of PM10
Context, impacts
“The transport sector is a major source of air pollution, and the dominant source in urban areas. Exposure to air pollution can cause adverse health effects, most acute in children, asthmatics, and the elderly, and can damage vegetation and materials (notably, the cultural heritage). Within the transport
sector, road traffic is the most important contributor to urban air pollution. While national and EU regulations aimed at automobile emission reductions have resulted in considerably lower emissions per
vehicle, the continuous expansion of the vehicle fleet is partly offsetting these improvements.” 8
Particulate matter is primarily emitted by diesel engines. Because of the adverse health effects particulate matter is the most severe air pollution problem affecting large cities. Particulate matter irritates
the membranes of the respiratory system, causing increased respiratory symptoms and diseases like
cancer.
Current trends show that gasoline is more and more substituted by diesel because of the higher energy efficiency.
Unit of the indicator
µg/m³
Indicator-related objectives
Reduce air pollution to levels below national and EC directives until 2006.
Critical aspects
EC directives are not sufficient to prevent serious health risks.
Methods of measurement
Use of the data of the air quality monitoring network in Berlin.
Source of data and analysis
Senate Department of Urban Development: data of air quality, annual reports. IVP collected and analysed the data.

8

EEA (2000: 27)
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Legal basis, standard values, political objectives
EU directive:
Council Directive 1999/30/EC
Averaging period
Stage 1
24-hour limit
value for the
protection of
human health

Annual limit
value for the
protection of
human health

Limit value

Margin of tolerance

Date by which limit
value is to be met

50% on the entry into force 1 January 2005
of this Directive, reducing
on 1 January 2001 and
every 12 months thereafter
by equal annual
percentages to reach 0%
by 1 January 2005

24 hours

50 µg/m PM10,
not to be
exceeded
more than 35
times a
calendar year

Calendar year

3
40 µg/m PM10 20% on the entry into force 1 January 2005
of this Directive, reducing
on 1 January 2001 and
every 12 months thereafter
by equal annual
percentages to reach 0%
by 1 January 2005

24 hours

3
50 µg/m PM10, To be derived from data
and to be equivalent on
not to be
the Stage 1 limit value
exceeded
more than 7
times a
calendar year

Calendar year

3
20 µg/m PM10 50% on 1 January 2005 1 January 2010
reducing every 12 months
thereafter by equal annual
percentages to reach 0%
by 1 January 2010

3

(1)

Stage 2
24-hour limit
value for the
protection of
human health

Annual limit
value for the
protection of
human health

1 January 2010

(1) Indicative limit values to be reviewed in the light of further information on health and
environmental effects, technical feasibility and experience in the application of Stage 1 limit values in
the Member States.
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Schedule for meeting limit values regarding margin of tolerance
24-hour limit value
Annual limit value
limit value
limit value +
limit
tolerance + margin
tolerance
limit value
margin of
value
value
of
value
tolerance
tolerance

year

Stage 1
since to be in
force of
Directive
1 January 2001
1 January 2002
1 January 2003
1 January 2004
1 January 2005
Stage 2
1 January 2005
1 January 2006
1 January 2007
1 January 2008
1 January 2009
1 January 2010

3

25 µg/m
3
20 µg/m
3
15 µg/m
3
10 µg/m
3
5 µg/m
3
0 µg/m

3

3
To be derived from
20 µg/m
3
data and to be
20 µg/m
equivalent on the Stage 20 µg/m3
1 limit value
3
20 µg/m
3
20 µg/m
3
20 µg/m

50 µg/m
3
50 µg/m
3
50 µg/m
3
50 µg/m
3
50 µg/m
3
50 mg/m
50 µg/m
3
50 µg/m
3
50 µg/m
3
50 µg/m
3
50 µg/m
3
50 µg/m

3

3

75 µg/m
3
70 µg/m
3
65 µg/m
3
60 µg/m
3
55 µg/m
3
50 µg/m

3

40 µg/m
3
40 µg/m
3
40 µg/m
3
40 µg/m
3
40 µg/m
3
40 µg/m

3

8 µg/m
3
6,4 µg/m
3
4,8 µg/m
3
3,2 µg/m
3
1,6 µg/m
3
0 µg/m
10 µg/m
3
8 µg/m
3
6 µg/m
3
4 µg/m
3
2 µg/m
3
0 µg/m

3

3

48 µg/m
3
46,4 µg/m
3
44,8 µg/m
3
43,2 µg/m
3
41,6 µg/m
3
40 µg/m
3

30 µg/m
3
28 µg/m
3
26 µg/m
3
24 µg/m
3
22 µg/m
3
20 µg/m

National directives:
The Directive 1999/30/EC of the European Parliament and of the Council was transferred into national
legislation in 2002. Relevant on national level is the 22. BImSchV, that has been in force since 12
September 2002.
Time table to collect and analyse the data
Retrospective view: From 2000 until end of the TELLUS Project. The data has been generated yearly;
the analysis was done by the IVP.
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Development of the indicator value
The figure gives an overview of Berlin measuring stations with their identification number.
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(Berliner Luftgüte-Messnetz BLUME)

PM10 was measured in 2000 at measuring stations 42, 71, 77, 14, 117, 174. In 2001 and 2002 the
measurement network for PM10 was extended and PM10 is now measured at 13 measuring stations.
Annual limit value for the protection of human health (annual average)
TELLUS objective "Reduce air pollution" - Indicator PM10
levels
50

mg/m

3

40
30

37
31

35
30

43
40 37
34

34

20
10
0
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
year
Annual average of PM10-immission values at measuring station PM_071
Annual average of PM10-immission values at measuring station PM_174
Limit value

Source: Senatsverwaltung für Stadtentwicklung (ed.) (2001, 2002, 2003, 2004, unpublished)
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The graph shows the annual average of PM10 at measuring station PM_071 and PM_174. Measuring
station PM_071 is located in the urban background. PM_174 is a measuring station situated near a
main road. It was the measuring station with the highest PM10 values in the city in 2000, 2001 and
2002. In 2003 and 2004 the measuring station with the highest annual average values was PM_014.
Measuring station PM_071 was put out of operation in 2004.
Annual limit value for the protection of human health (annual average)
TELLUS objective "Reduce air polution" - Indicator PM10 levels
42

2000

2001

2002

2003

21
25

27
30

30

35

39
25

35
20
24

20

26

30

20

µg/m³

40

35

50

10
0
2004

2005

2006

2007

2008

2009

2010

year
Average PM10-immission values at main roads
Average PM10-immission values in the periphery
Average PM10-immission values in the urban background
Limit value

Source: Senatsverwaltung für Stadtentwicklung (ed.) (2005)

The annual limit value of 40μg/m3 (valid until 01.01.2005) was not exceeded at any measuring station
in the city in 2000, 2001, 2002 and 2004. In 2003 the limit value was exceeded at all measuring stations at main roads (PM_014, PM_117, PM_174). The limit value plus margin of tolerance for the year
2003 of 43 mg/m3 was exceeded at measuring station PM_014.
24-hour limit value for the protection of human health (24-hour average)
24h limit value
year
2000
2001
2002
2003
2004
2005
2006

limit value
3

50 µg/m
3
50 µg/m
3
50 µg/m
3
50 µg/m
3
50 µg/m
3
50 µg/m
3
50 µg/m

measuring stations with
more than 35 exceedences
at 3 stations of 6
at 4 stations of 12
at 9 stations of 13
at 10 stations of 14
at 3 stations of 12

Source: Senatsverwaltung für Stadtentwicklung (ed.) (2001, 2002, 2003, 2004, unpublished)
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The table shows the number of exceedances of the 24 hour limit value for the protection of human
health of 50µg/m³ and the number of measuring stations, where this limit value was exceeded. According to Directive 1999/30/EC no more than 35 exceedances are allowed per annum.
24-hour limit value for the protection of human health (24-hour average)

number of
exceedances

TELLUS objective "Reduce air pollution" - Indicator PM10 levels 24-hour limit value
120
100
80
60
40
20
0

67
30

51
31

82
57

69

96
41

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
year
Number of exceedances of the 24-hour limit value at measuring station PM_071
Number of exceedances of the 24-hour limit value at measuring station PM_174
Allowed exceedances

Source: Senatsverwaltung für Stadtentwicklung (ed.) (2001, 2002, 2003, 2004, unpublished)

The graph shows the number of exceedances of the 24-hour limit value of 50 μg/m3 at measuring
stations PM_071 and PM_174. Measuring station PM_071 was put out of operation in 2004.
In 2002 and 2003 the allowed number of exceedances (35 times a year till 2005) was exceeded at
several measuring stations in the city and in 2004 at all measuring stations at main roads.
Presentation of PM10 data
One way to present the immission load situation on city level is the production of road maps indicating
spatial dispersion of PM10. Below is one example to highlight relevant PM10 problem road sections in
Berlin. The quality categories used are as follows: yellow – road section with 21.2 to 30.0 μg/m3 annual value; red – road section with 30.1 to 40.0 μg/m3 annual value; purple – 40.1 to 69.1 μg/m3 annual value (40 = limit value).
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Immission load of PM10 in 2002 (annual mean)

Source: Senatsverwaltung für Stadtentwicklung (ed.) (2005: 72)

Relation to other indicator systems
Study (institution or country)
METEOR (EU: CIVITAS
Initiative)

Proposed Indicator with regard to the issue

EST

Particulate levels (PM10 concentration on an annual basis, in ppm or
g/m³)
Emission of PM - kilo tonnes:
The emission reduction during the last decade are mainly due to
abatement measures; light and heavy good vehicles are the largest
emitters in road transport.
-

CSD

-

NFP (Switzerland)

PM10 level at the places of residence (% excessively burdened people)

BPI/PRR

-

TERM

References
EEA (2000): Are we moving in the right direction? Indicators on transport and environment integration
in the EU. TERM 2000. Environmental issues series No 12. Copenhagen.
METEOR (2002): WP4 Project Impact Evaluation. Task 4.1. Evaluation Guidelines.
Senatsverwaltung für Stadtentwicklung (ed.) (2001): Luftgütemessdaten Jahresbericht 2000. Berlin.
Senatsverwaltung für Stadtentwicklung (ed.) (2002): Luftgütemessdaten Jahresbericht 2001. Berlin.
Senatsverwaltung für Stadtentwicklung (ed.) (2003): Luftgütemessdaten Jahresbericht 2002. Berlin.
Senatsverwaltung für Stadtentwicklung (ed.) (2004): Luftgütemessdaten Jahresbericht 2003. Berlin.
Senatsverwaltung für Stadtentwicklung (unpublished): Luftgütemessdaten Jahresbericht 2004. Berlin.
Senatsverwaltung für Stadtentwicklung (ed.) (2005): Mobilität der Stadt. Berliner Verkehr in Zahlen.
Berlin.
Spillmann, W. et al. (1998): Nachhaltigkeit: Kriterien im Verkehr. Berichte des NFP 41 “Verkehr und
Umwelt”, Bericht C5. Bern.
Statistisches Landesamt Berlin (ed.) (2003): Statistisches Jahrbuch 2002. Berlin.
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TELLUS objective monitoring and evaluation

Indicator Fact Sheet for TELLUS objective
“Reduce air pollution”
TELLUS Key Indicator: level of NO2
Context, impacts
“The transport sector is a major source of air pollution, and the dominant source in urban areas, having overtaken the combustion of high-sulphur coal, oil and industrial combustion processes. Exposure
to air pollution is associated with adverse health effects, most acute in children, asthmatics, and the
elderly, and can damage vegetation and materials (notably, the cultural heritage). Within the transport
sector, road traffic is the most important contributor to urban air pollution. While national and EU regulations aimed at automobile emission reductions (such as the introduction of catalytic converters or
unleaded petrol) have resulted in considerably lower emissions per vehicle, the continuous expansion
of the vehicle fleet is partly offsetting these improvements.”9
Nitrogen oxides are produced whenever air is involved in high-temperature combustion processes.
Exposure to NO2 is associated with adverse health effects. Ambient nitrogen dioxide causes respiratory problems in humans and damage to plants.
Unit of the indicator
µg/m³
Indicator-related objectives
Reduce air pollution to levels below national and EC directives until 2006.
Methods of measurement
Air quality is one of the major elements of environmental analysis in urban transport. Berlin keeps an
air quality monitoring network (BLUME and RUBIS network). Changes in the concentration of NO2
over the lifetime of the TELLUS Project were observed and comparisons to the time before the implementation of TELLUS had been made. Nevertheless, the interpretation of the indicator has to take into
consideration that the local air quality is influenced by a variety of non-transport and non-project related factors.
Berlin uses also air pollution models to calculate concentrations of air pollutants on all main roads
(model: IMMIS-Luft).
For the analysis of the air quality the average value of the relevant measuring stations is sufficient.
Source of data and analysis
Senate Department of Urban Development: data of air quality, annual reports. IVP collects and analyses the data.

9

EEA (2000: 27)
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Legal basis, standard values, political objectives
EU directive:
Council Directive 1999/30/EC
Averaging period

Limit value

Hourly limit
value for the
protection of
human health

1 hour

200 µg/m NO2,
not to be
exceeded more
than 18 times a
calendar year

Annual limit
value for the
protection of
human health

Calendar year

40 µg/m NO2

3

3

Margin of tolerance
50% on the entry into
force of this Directive,
reducing on 1 January
2001 and every 12
months thereafter by
equal annual
percentages to reach
0% by 1 January 2010
50% on the entry into
force of this Directive,
reducing on 1 January
2001 and every 12
months thereafter by
equal annual
percentages to reach
0% by 1 January 2010

Date by which limit
value is to be met
1 January 2010

1 January 2010

Schedule for meeting limit values regarding margin of tolerance

year
since to be in
force of Directive
1 January 2001
1 January 2002
1 January 2003
1 January 2004
1 January 2005
1 January 2006
1 January 2007
1 January 2008
1 January 2009
1 January 2010

Hourly limit value
limit value +
tolerance
limit value
margin of
value
tolerance
3

200 mg/m
3
200 mg/m
3
200 mg/m
3
200 mg/m
3
200 mg/m
3
200 mg/m
3
200 mg/m
3
200 mg/m
3
200 mg/m
3
200 mg/m
3
200 mg/m

100 mg/m
3
90 mg/m
3
80 mg/m
3
70 mg/m
3
60 mg/m
3
50 mg/m
3
40 mg/m
3
30 mg/m
3
20 mg/m
3
10 mg/m
3
00 mg/m

3

3

300 mg/m
3
290 mg/m
3
280 mg/m
3
270 mg/m
3
260 mg/m
3
250 mg/m
3
240 mg/m
3
230 mg/m
3
220 mg/m
3
210 mg/m
3
200 mg/m

Annual limit value
limit value +
tolerance
limit value
margin of
value
tolerance
3

40 mg/m
3
40 mg/m
3
40 mg/m
3
40 mg/m
3
40 mg/m
3
40 mg/m
3
40 mg/m
3
40 mg/m
3
40 mg/m
3
40 mg/m
3
40 mg/m

3

20 mg/m
3
18 mg/m
3
16 mg/m
3
14 mg/m
3
12 mg/m
3
10 mg/m
3
8 mg/m
3
6 mg/m
3
4 mg/m
3
2 mg/m
3
0 mg/m

3

60 mg/m
3
58 mg/m
3
56 mg/m
3
54 mg/m
3
52 mg/m
3
50 mg/m
3
48 mg/m
3
46 mg/m
3
44 mg/m
3
42 mg/m
3
40 mg/m

National directives:
The Directive 1999/30/EC of the European Parliament and of the Council was transferred into national
legislation in 2002. Relevant on national level is the 22. BImSchV, that has been in force since 12
September 2002.
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The following national regulations provide more limit values for NO2 levels.
National legal basis

Averaging period

limit value
3

Calendar year
1
98%-value (0.5 h)
MIK values according VDI 0.5 hours
2310
24 hours
Concentration values
1
98%-value (0.5h)
according 23.BImSchV
Immission values
according TA-Luft

80 µg/m
3
200 µg/m
3
200 µg/m
3
100 µg/m
160 µg/m

3

MIK = maximum immissions concentration
MIK values according VDI 2310 are not mandatory.
TA-Luft (Technische Anleitung zur Reinhaltung der Luft) = technical direction for air pollution prevention
VDI (Verein Deutscher Ingenieure) = the Association of Engineers in Germany
1
= 98% value of all average 0.5 hour values of a year

Furthermore in the 22.BImSchV an alarm threshold of 400µg/m3 for an average period of an hour
measured three hours in a row is defined.
Time table to collect and analyse the data
Retrospective view: From 2000 until end of the TELLUS Project, the data will be collected and analysed yearly.
Development of the indicator value
The figure gives an overview of Berlin measuring stations with their identification number.
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Annual limit value for the protection of human health (annual average)
TELLUS objective "Reduce air polution" - Indicator NO2 levels
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Source: Senatsverwaltung für Stadtentwicklung (ed.) (2001, 2002, 2003, 2004, unpublished)

The graph shows the annual average of NO2-immissions (annual limit value for the protection of human health is 40 μg/m3) on the five measuring stations near heavily stressed main roads compared to
the average of NO2-immissions of seven measuring stations in the urban background and six measuring stations in the periphery.
The average values at measuring stations at main roads exceed the annual limit value for the protection of human health of 40 μg/m3 that is to be met in 2010.
The table provides an overview of the number of measuring stations with exceedances of the annual
limit value for the protection of human health of 40 μg/m3 and of the annual limit value plus the margin
of tolerance.

year

2000
2001
2002
2003
2004
2005
2006

Annual limit value
limit value
+ margin
exceedances
of
tolerance

limit value
3

40 mg/m
3
40 mg/m
3
40 mg/m
40 mg/m3
3
40 mg/m
3
40 mg/m
3
40 mg/m

at 4 measuring stations
at 5 measuring stations
at 5 measuring stations
at 5 measuring stations
at 6 measuring stations
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3

60 mg/m
3
58 mg/m
56 mg/m3
3
54 mg/m
3
52 mg/m
3
50 mg/m
3
48 mg/m

exceedances

at 1 measuring station (143)
at 1 measuring station (143)
at 1 measuring station (143)
at 2 measuring stations (143, 117)
at 1 measuring station (117)
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Hourly limit value for the protection of human health (hourly average)
The table shows the number of exceedances of the hourly limit value for the protection of human
health of 200 µg/m³ and the number of measuring stations, where this limit value was exceeded. According to Directive 1999/30/EC not more than 18 exceedances in a calendar year are allowed.

Hourly limit value
year

2000
2001
2002
2003
2004
2005
2006

limit value

number of
exceedances

200 mg/m3
200 mg/m3
200 mg/m3
200 mg/m3
200 mg/m3
200 mg/m3
200 mg/m3

28
3
1
62
2

at number of
measure stations with more than 18
measure
exceedances
stations
1
2
1
5
1

at 1 measuring station (143)

at 2 measuring stations (143, 115)

Source: Senatsverwaltung für Stadtentwicklung (ed.) (2001, 2002, 2003, 2004, unpublished)

Measuring station 115 operates since 1 August 2003. For that reason the values of the measurements
cannot be considered for the calculations of the annual average of NO2-immissions (annual limit value
for the protection of human health of 40 μg/m3).
Presentation of NO2 data
One way to present the immission load situation on city level is the production of road maps indicating
spatial dispersion of NO2. Below is one example to highlight relevant NO2 problem road sections in
Berlin. The quality categories used are as follows: yellow – road section with values below 40 μg/m3 ;
orange – road section with 40.1 to 45.0 μg/m3 annual value (40 = limit value in 2010); red – road section with 45.1 to 50.0 μg/m3 annual value purple – above 50.0 μg/m3 annual value.
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Immission load of NO2 in 2002 (annual mean)

Source: Senatsverwaltung für Stadtentwicklung (ed.) (2005: 70)

Relation to other indicator systems
Study (institution or country)

Proposed Indicator with regard to the issue

METEOR (EU: CIVITAS
Initiative)

NOX levels (NOX concentration on an annual basis, in ppm or g/m³)

TERM

NOX emissions: kilo tonnes
NOX is the most important pollutant contributing to the formation of
acidifying substances and tropospheric ozone; passenger cars are
the largest NOX emitters (59%); increase road travel has partly offset
reductions achieved.

EST

-

CSD

-

NFP (Switzerland)

NOX level at the places of residence (% excessively burdened people)

BPI/PRR (UBA Germany)

Percentage of inhabitants exposed to NOX levels under 25 µg/m³,
resp. percentage of road length

References
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in the EU. TERM 2000. Environmental issues series No 12. Copenhagen.
METEOR (2002): WP4 Project Impact Evaluation. Task 4.1. Evaluation Guidelines.
Senatsverwaltung für Stadtentwicklung (ed.) (2001): Luftgütemessdaten Jahresbericht 2000. Berlin.
Senatsverwaltung für Stadtentwicklung (ed.) (2002): Luftgütemessdaten Jahresbericht 2001. Berlin.
Senatsverwaltung für Stadtentwicklung (ed.) (2003): Luftgütemessdaten Jahresbericht 2002. Berlin.
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Senatsverwaltung für Stadtentwicklung (unpublished.): Luftgütemessdaten Jahresbericht 2004. Berlin.
Senatsverwaltung für Stadtentwicklung (ed.) (2005): Mobilität der Stadt. Berliner Verkehr in Zahlen.
Berlin.
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planerischer Qualitätsziele. Endbericht Teil 2. Ziel- und Indikatorensysteme einer nachhaltigen Mobilität. Berlin.
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Indicator Fact Sheet for TELLUS objective
“Reduce air pollution ”
TELLUS Key Indicator: level of benzene
Context, impacts
“The transport sector is a major source of air pollution, and the dominant source in urban areas. Exposure to air pollution can cause adverse health effects, most acute in children, asthmatics, and the elderly, and can damage vegetation and materials (notably, the cultural heritage). Within the transport
sector, road traffic is the most important contributor to urban air pollution. While national and EU regulations aimed at automobile emission reductions have resulted in considerably lower emissions per
vehicle, the continuous expansion of the vehicle fleet is partly offsetting these improvements.”10
Emissions of benzene occur when there is combustion of carbon compounds. Emissions are the result
of incomplete combustion, spillage or evaporative emissions.
Benzene contributes to ozone formation, has direct toxic effects on humans and animals, including
carcinogenesis and neurotoxicity, and it is harmful to plants.
Emissions of benzene decreased significantly during the last years.
Unit of the indicator
µg/m³
Indicator-related objectives
Reduce air pollution to levels below national and EC directives until 2006
Critical aspects
Due to its carcinogenic properties there is no safe level for this pollutant. For carcinogenic substances
total elimination should be the goal.
Methods of measurement
Use of the air quality monitoring network in Berlin.
Source of data and analysis
Senate Department of Urban Development: data of air quality, annual reports. IVP collected and analysed the data.
Legal basis, standard values, political objectives
EU directive:

10

EEA (2000: 27)
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Directive 2000/69/EC of the European Parliament and of the Council
Averaging period
Limit value for
Calendar year
the protection of
human health

Limit value
5 µg/m

3

Margin of tolerance
3

5 µg/m (100%) on 13
December 2000, reducing on
1 January 2006 and every 12
3
months thereafter by 1 µg/m
to reach 0% by 1 January
2010

Date by which limit
value is to be met
1 January 2010

Schedule for meeting limit values regarding margin of tolerance

year
13 December 2000
1 January 2001
1 January 2002
1 January 2003
1 January 2004
1 January 2005
1 January 2006
1 January 2007
1 January 2008
1 January 2009
1 January 2010

3

5 µg/m
3
5 µg/m
3
5 µg/m
3
5 µg/m
3
5 µg/m
3
5 µg/m
3
5 µg/m
3
5 µg/m
3
5 µg/m
3
5 µg/m
3
5 µg/m

limit value +
margin of
tolerance
3
10 µg/m
3
10 µg/m
3
10 µg/m
3
10 µg/m
3
10 µg/m
3
10 µg/m
3
9 µg/m
3
8 µg/m
3
7 µg/m
3
6 µg/m
3
5 µg/m

tolerance
value

limit value

3

5 µg/m
3
5 µg/m
3
5 µg/m
3
5 µg/m
3
5 µg/m
3
5 µg/m
3
4 µg/m
3
3 µg/m
3
2 µg/m
3
1 µg/m
3
0 µg/m

National directives:
The Directive 2000/69/EC of the European Parliament and of the Council was transferred into national
legislation in 2002. Relevant on national level is the 22. BImSchV, that has been in force since 12
September 2002.
The following national regulation provides one more limit value for CO levels.
National legal basis
concentration
values according
22.BImSchV

Averaging
period
Calendar year

limit value
10 µg/m

3

Time table to collect and analyse the data
Retrospective view: From 2000 until end of the TELLUS Project, the data has been collected and analysed yearly.
Development of the indicator value
The figure gives an overview of Berlin measuring stations with their identification number.
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TELLUS objective "Reduce air polution" - Indicator
benzene levels
6

5,3

5,4

mg/m3

5

4,9
3,8

4

3,4

3
2
1
0
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
year

Annual average benzene-immission values at MS 117

Limit value

Source: Senatsverwaltung für Stadtentwicklung (ed.) (2001, 2002, 2003, 2004, unpublished)

The graph shows the annual average of benzene immission values at measuring station 117. This
measuring station is situated close to a main road. It is the measuring station with the highest values
of benzene in the city. In 2000 and 2001 the limit value for the protection of human health was only
exceeded at measuring station 117. In 2002, 2003 and 2004 the given limit value (5 μg/m3) was not
exceeded neither at this nor at another measuring station.
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Annual average of benzene (in mg/m³)
MS 145
MS 42
MS 71
periphery
periphery
urban
background
2000
0.8
1.9
2.0
2001
1.5
2.0
2.0
2002
1.2
1.7
2.3
2003
1.2
1.7
2.1
2004
1.4
-

MS 14
urban
background
2.5
3.2
3.1
2.4
1.7

MS 117
main
road
5.3
5.4
4.9
3.8
3.4

MS 174
main
road
3.9
4.2
3.8
3.1
2.6

annual
average
2.7
3.1
2.8
2.4
2.3

Source: Senatsverwaltung für Stadtentwicklung (ed.) (2001, 2002, 2003, 2004, unpublished)

Relation to other indicator systems
Study (institution or country)

Proposed Indicator with regard to the issue

METEOR

-

TERM

-

EST

-

CSD

-

NFP (Switzerland)

-

BPI/PRR

-
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Indicator Fact Sheet for TELLUS objective
“Reduce air pollution”
TELLUS Key Indicator: level of CO
Context, impacts
“The transport sector is a major source of air pollution, and the dominant source in urban areas. Exposure to air pollution can cause adverse health effects, most acute in children, asthmatics, and the elderly, and can damage vegetation and materials (notably, the cultural heritage). Within the transport
sector, road traffic is the most important contributor to urban air pollution. While national and EU regulations aimed at automobile emission reductions have resulted in considerably lower emissions per
vehicle, the continuous expansion of the vehicle fleet is partly offsetting these improvements.”11
CO is produced by the incomplete burning of carbon in fuels. High concentrations of CO occur along
roadsides in heavy traffic, particularly at major intersections. The health effects of CO vary depending
on the length and intensity of exposure and the health of the individual. Effects of CO include dizziness, headache, fatigue, visual impairment, reduced work capacity, reduced manual dexterity, and
poor learning ability.12
Unit of the indicator
mg/m³
Indicator-related objectives
Reduce air pollution to levels below national and EC directives until 2006
Critical aspects
Due to the anyway low concentration levels of CO this pollutant is no longer a crucial issue regarding
air quality.
Methods of measurement
Concentration measurements at fixed street measurement points of the Berlin air quality monitoring
network (BLUME).
Source of data and analysis
Senate Department of Urban Development: data of air quality, annual reports; Berlin Statistical Office:
Statistical yearbook. IVP collects and analyses the data.

11
12

EEA (2000: 27)
See METEOR (2002: Annexes)
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Legal basis, standard values, political objectives
EU directive:
Directive 2000/69/EC of the European Parliament and of the Council

Averaging period Limit value
Limit value for
Maximum daily 8- 10 mg/m3
the protection of hour mean
human health

Date by which limit
value is to be met
3
1
6 mg/m on 13 December, January 2005
2000, reducing on 1
January 2003 and every
12 months thereafter by 2
3
mg/m to reach 0% by 1
January 2005
Margin of tolerance

Schedule for meeting limit value regarding margin of tolerance
year
13 December 2000
1 January 2003
1 January 2004
1 January 2005

limit value
3

10 mg/m
3
10 mg/m
3
10 mg/m
3
10 mg/m

tolerance value
3

6 mg/m
3
4 mg/m
3
2 mg/m
3
0 mg/m

limit value + margin
of tolerance
3
16 mg/m
3
14 mg/m
3
12 mg/m
3
10 mg/m

National directives:
The Directive 2000/69/EC of the European Parliament and of the Council was transferred into national
legislation in 2002. Relevant on national level is the 22. BImSchV that has been force since 12 September 2002.
The following national regulations provide more limit values for CO levels.
National legal basis
immission values
according to TA-Luft
MIK values according
to VDI 2310

Averaging period
Calendar year
1
98%-value (0.5h)
0.5 hours
24 hours

limit value
3

10 mg/m
3
30 mg/m
3
50 mg/m
3
10 mg/m

MIK = maxium immissions concentration
MIK values according VDI 2310 are not mandatory.
TA-Luft (Technische Anleitung zur Reinhaltung der Luft) = technical direction for air pollution prevention
VDI (Verein Deutscher Ingenieure) = Association of Engineers in Germany
1
= 98% value of all average 0.5 hour values of a year
Time table to collect and analyse the data
Retrospective view: From 2000 until end of the TELLUS Project, the data has been collected and analysed yearly.
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Development of the indicator value
The figure gives an overview of Berlin measuring stations with their identification number.
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Source: Senatsverwaltung für Stadtentwicklung (ed.) (2001, 2002, 2003, 2004, unpublished); Statistisches Landesamt Berlin (ed.) (2003: 530 )
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The graph shows the maximum daily 8-hour mean13 of measuring station 143. The station is situated
near the road. The highest values in the city were measured at this station.
Annual average of CO (in mg/m³)
periphery
2000
0.2
2001
0.2
2002
0.3
2003
0.3
2004
0.2

urban background
0.4
0.3
0.4
0.4
0.4

main roads
1.1
1.0
1.0
1.0
0.8

average
0.6
0.5
0.6
0.6
0.5

Source: Senatsverwaltung für Stadtentwicklung (ed.) (2001, 2002, 2003, 2004, unpublished)

Relation to other indicator systems
Study (institution or country)

Proposed Indicator with regard to the issue

METEOR (EU: CIVITAS
Initiative)

-

TERM

Emissions of CO : kilo tonnes
emission reduction during the last decade is mainly a result of improved
inspection of vehicles and increased penetration of diesel vehicles;
passenger cars are the largest emitters (84%)

EST

-

CSD

-

NFP (Switzerland)

-

BPI/PRR (UBA Germany)

-
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13

Maximum daily 8-hour mean (= highest value of a period (month or year), calculated from the moving mean over 8 hours (e.g. from 0 to 8, from 1 to 9, from 2 to 10 etc.). Statistisches Landesamt Berlin
(ed.) (2002: 492)
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Indicator Fact Sheet for TELLUS objective
“Reduce traffic related CO2 emissions”
TELLUS Key Indicator: CO2 emissions
Context and impacts
Directly and indirectly, fossil fuels provide the energy for almost all transport activities. Transport is the
fastest growing energy consumer in the EU. Carbon dioxide emissions (CO2) are also a surrogate for
the use of fossil fuels. CO2 emissions from transport in the EU increased by 15% between 1990 and
1998. Road transport is the main cause of this increase and contributed 84% of CO2 emissions in
199814.
The global impact of fossil fuel use is that the atmospheric concentrations of the greenhouse gases
carbon dioxide, methane (CH4) and nitrous oxide (N2O) have grown significantly. Carbon dioxide is the
generated pollutant of greatest concern in respect to global impacts on account of its likely involvement in climate change. In the EU CO2 contributes to about 80% of the total EU greenhouse gas
emissions. 24% of the carbon dioxide emissions result from the combustion of fossil fuels in the transport sector.15
Unit of the indicator
Tons p.a.
Indicator-related objectives
Reduce traffic related CO2 emissions by 5% until 2006
Reduce traffic related CO2 emissions by 10% until 2010
Methods of measurement
Calculations by the Senate Department for Economy. The CO2 emissions are primary energy related
emissions.
Source of data and analysis
Senate Department for Economy: Energy balance. IVP collected and analysed the data.
Political objectives
-

14
15

EEA (2001: 14)
METEOR (2002)
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Time table to collect and analyse the data
Retrospective view: From 1990 until the end of the TELLUS Project, the data has been calculated
yearly.
Development of the indicator value
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5,753

5,764

25,210

25,526
5,768

25,599
5,651

5,624

25,827

27,117
5,664

5,690

26,743

27,446

28,429
5,152

4,837

5,340

26,994

29,655
5,694

29,319

35000
30000
25000
20000
15000
10000
5000
0

5,037

in 1000 t
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Source: Senatsverwaltung für Stadtentwicklung (ed.) (2005: 65)

Annotation: The graph is based on end energy related data.
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2000
1000
0
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
year
CO2 emissions in the transport sector (primary energy related)

Source: Senatsverwaltung für Wirtschaft und Technologie (ed.) (n. d.)

According to information communicated by the Regional Statistic Office in July 2005 calculations for
2003 and later will be made available by the Regional Statistic Office at the end of 2005.
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Relation to other indicator systems
Study (institution or country)

Proposed Indicator with regard to the issue

METEOR (EU: CIVITAS
Initiative)

CO2 emissions (CO2 per vkm (g/km) derived)

TERM (EU: European Environment Agency)

CO2 emissions (t/a)

EST (OECD)

CO2 emissions

CSD (Germany)

CO2 emissions (t/a)

NFP (Switzerland)

Emissions of greenhouse gases (in t CO2 equivalent/a)

BPI/PRR

CO2 emissions (t/inhabitant/a)
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Indicator Fact Sheet for TELLUS objective
“Reduce NOx emissions”
TELLUS Key Indicator: NOx emissions
Context, impacts
As a result of the introduction of catalytic converters NOX emissions of the transport sector have fallen
significantly during the last years. Nevertheless the transport sector is the main polluter of NOX and its
share on the total NOX emissions increases continuously.
NOX emissions are an important contributor to acid rain, acid deposition, and eutrophication, which
can alter the ecosystems of water, forests and meadowlands. In addition to local and regional effects,
NOX emissions can have global effects in that nitrogen oxides can contribute to global warming directly
and indirectly. In Europe transportation accounts for 60 per cent of NOX emissions.16
In many parts of Europe, critical loads for acidification and eutrophication are exceeded by a factor of
two to four, indicating that ecosystems are at risk of being damaged and their sustainability endangered.17 The consideration of depositions of nitrogen compounds across Europe in relation to critical
loads has indicated that for many areas even reduction of NOX emissions from transportation to zero
would not be sufficient to meet critical loads for deposition of nitrogen compounds in many areas.
Critical levels for ozone would also be exceeded.18
Because of the TELLUS objective “reduce NOX emissions from heavy traffic” the indicator “NOX emissions” relates primarily to heavy traffic. For the sake of completeness and comparability NOX emissions from the whole road traffic will be assessed.
Unit of the indicator
Tons p.a.
Indicator-related objectives
Reduce NOX emissions from heavy traffic by 5% until 2006
Reduce NOX emissions from heavy traffic by 10% until 2010
Methods of measurement
Model calculation (emission module of the model “IMMIS-Luft”) carried out as a combination of trafficspecific (e.g. number of vehicles, driving mode) and vehicle-specific emission-factors.
Source of data and analysis
The Senate Department of Urban Development regularly worked out an emission inventory for the
transport sector. IVP collected and analysed the data.
16

OECD (1999: 13)
A critical load has been defined as “the highest deposition of a compound that will not cause chemical changes leading to long-term harmful effects on ecosystem structure and function”.
18
OECD (1999: 21)
17
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Remark: Data concerning NOX emissions will only be calculated every four to five years. The next data
will probably be calculated in 2007. Future annual data calculations depend on provision of data by the
VMZ.
Legal basis, standard values, political objectives
National political objective (BMU 1998): Reduction of NOX emissions from road transport by 70-80%
until 2010 (base year is 1990). This objective is not mandatory.
BMU: Bundesministerium für Umwelt, Naturschutz und Reaktorsicherheit
Time table to collect and analyse the data
Retrospective view: 1994, 1999. The emission data of the following years was collected until the end
of the TELLUS Project.
Development of the indicator value

TELLUS objective "Reduce NOx emissions" - Indicator NOx
emissions
20000

19,025

tons

15000

12,434

12,400

10000

10,455

8,876

5000
0
1994

1999

2000

2002

Trend 2005

year
passenger cars

light duty vehicles

heavy duty vehicles

buses

total

Source: Senatsverwaltung für Stadtentwicklung (ed.) (2001); Senatsverwaltung für Stadtentwicklung (ed.) (2005)

The figure shows the road traffic-related NOX emissions in Berlin. For the years 1994 and 1999 these
emissions are split for several vehicle classes, the remaining years show only the total ones. The
model calculation for 2005 is based on already initiated measures for reduction of emissions.
Presentation of data
Emission data are prepared for urban road network to indicate street sections with high emissions.
The maps show the traffic-related NOX emissions for main roads in 1999 and 2002. The high emission
sections are located along the urban motorway.
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Spatial dispersion of traffic-related NOx emissions 1999

Source: Senatsverwaltung für Stadtentwicklung (ed.) (2001:12)

Spatial dispersion of traffic-related NOx emissions 2002

Source: Senatsverwaltung für Stadtentwicklung (ed.) (2005: A-29)
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Relation to other indicator systems
Study (institution or country)

Proposed Indicator with regard to the issue

METEOR (EU: CIVITAS
Initiative)

NOX emissions (NOX per vkm (g/km) derived)

TERM (EU: European Environment Agency)

NOX emissions (t/a)

EST (OECD)

NOX emissions

CSD (Germany)

NOX emissions (t/a)

NFP (Switzerland)

NOX emissions (t/a)

BPI/PRR

-
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TELLUS objective monitoring and evaluation

Indicator Fact Sheet for TELLUS objective
“Reduce noise”
TELLUS Key Indicator: Noise level
Context, impacts
Noise levels caused by transportation present a health concern or serious nuisance. Noise affects
people physiologically and psychologically: noise levels above 40 dBA can influence well-being, with
most people being moderately annoyed at 50 dBA and seriously annoyed at 55 dBA. Levels above 65
dBA are detrimental to health (WHO, 1999).19
Traffic noise is the most important source of environmental annoyance. According to the Environmental Expert Council of Germany, severe annoyance consistent over prolonged periods of time is to
be regarded as causing distress. Even during sleep the noise from traffic may be subconsciously interpreted as warning signals and induce the release of stress hormones. In accordance with the noisestress-hypothesis chronic stress hormone dysregulations and increases of established endogenous
risk factors of ischaemic heart diseases have been observed for longterm environmental noise exposure. Therefore, an increased risk of myocardial infarction is to be expected. The results of individual
studies on this subject in most cases do not reach statistical significance. However, according to the
Environmental Expert Council, they show a consistent trend towards an increased cardiovascular risk
if the daytime immission levels exceed 65 dBA.20
According to experts noise levels from transport should be universally below 65 dBA, in residential
areas below 55 dBA during the day and below 45 dBA at night.21
Unit of the indicator
dB(A) road length
Indicator-related objectives
Reduce noise to levels below national and EC directives until 2006
Critical aspects
Methods of measurement
Model calculation by the Senate Department of Urban Development.
Source of data and analysis
The Senate Department of Urban Development works out regularly the noise levels at main roads. IVP
collected and analysed the data.

19

EEA (2000: 32)
Ising, Kruppa (2001: 181)
21
OECD (1999: 23)
20
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Legal basis, standard values
Germany:
§ 41 BImSchG: Road construction or substantial modifications of public roads should not lead to
harmful environmental impacts.
16. BImSchV (concretion of § 41 BImSchG): noise levels from transport should be in residential areas
below 59 dBA during the day and in other areas below 64 dBA. During the night these values should
be 10 dBA lower.
There is no regulation for existing roads.
Standard values of the DIN 18005 (“Schallschutz im Städtebau”) (“noise protection in urban development”)
Residential areas: noise should not exceed 55 dBA during the day and 45 dBA during the night.
Other places: noise should not exceed 65 dBA during the day and 55 dBA during the night.
Time table to collect and analyse the data
Retrospective view: From 1998 until end of the TELLUS Project, the data will be collected as often as
results are available. IVP collects and analyses the data.
Development of the indicator value
The following figures show the road traffic noise at main roads in Berlin comparing the years 1998 and
2004.

TELLUS objective "Reduce noise" - Indicator noise level during the day
1998
700
609
km roadside developed

600
500
400
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306

300
200

134

100
14

40

22

0
up to 50

> 50 - 55

> 55 - 60

> 60 - 65

> 65 - 70

> 70 - 75

> 75 - 80

dB(A)-categories

Source: Senatsverwaltung für Stadtentwicklung (2001)

Annotation: Number of people exposed to noise levels above 65 dBA during the day: 165,500 out of
351,905 inhabitants. This is equivalent to 70% of the inhabitants living near the main roads.
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TELLUS objective "Reduce noise" - Indicator noise level during the
night 1998
700
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Source: Senatsverwaltung für Stadtentwicklung (2001)

Annotation: Number of people exposed to noise levels above 55 dBA during nights: 206,852 out of
351,905 inhabitants. This is equivalent to 88% of the inhabitants living near the main roads.
TELLUS objective "Reduce noise" - Indicator noise level during the day
2004
700
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km roadside developed

600
500
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400
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141,1
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0
up to 50
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> 55 - 60
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dB(A) categories

Source: Senatsverwaltung für Stadtentwicklung (ed.) (2005: 77)

Annotation: Number of people exposed to noise levels above 65 dBA during the day: 218,081 out of
351,905 inhabitants. This is equivalent to 62% of the inhabitants living near the main roads.
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TELLUS objective "Reduce noise" - Indicator noise level during the night
2004

km roadside developed

700
573,3
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7,4
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Source: Senatsverwaltung für Stadtentwicklung (ed.) (2005: 77)

Annotation: Number of people exposed to noise levels above 55 dBA during nights: 281,383 out of
351,905 inhabitants. This is equivalent to 80% of the inhabitants living near the main roads.
Presentation of noise data
One way to present noise situation on city level is the production of road maps indicating different
levels of noise. Below are two examples of a noise map of Berlin indicating the traffic related noise
pattern during daytime.
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Noise exposure in Berlin in 1998 during the day (6 am to 10 pm)

Average noise level at developed
roadside
to 55 dB(A)
55 to 60 dB(A)
60 to 65 dB(A)
65 to 70 dB(A)
70 to 75 dB(A)
75 to 80 dB(A)
more than 80 dB(A)

Source: Senatsverwaltung für Stadtentwicklung (ed.) (2003: Annex map U01) (changed)

Noise exposure in Berlin in 2004 during the night (10 pm to 6 am)

Source: Senatsverwaltung für Stadtentwicklung (ed.) (2005: 76)
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Relation to other indicator systems
Study (institution or country)

Proposed Indicator with regard to the issue

METEOR (EU: CIVITAS
Initiative)

Noise perception (% of population exposed, broken down into 5 different perception bands of Lday and Lnight, classification: absolutely dissatisfied, partly dissatisfied, absolutely satisfied, partly satisfied, neither
satisfied nor dissatisfied)

NFP (Switzerland)

Noise level at the places of residence (% excessively burdened people)

BPI/PRR (UBA Germany)

Percentage of inhabitants exposed to noise levels under 65 dB(A) at
days, percentage of inhabitants exposed to noise levels under 45
dB(A) at nights, resp. percentage of road length

TERM (EU: European Environment Agency)

% of population exposed to four transport noise exposure levels (in
Ldn): 45<55 dB, 55-65 dB, 65-75 dB and >75 dB

EST (OECD)

Noise levels from transport

CSD (Germany)

Percentage of population troubled with traffic noise
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TELLUS objective monitoring and evaluation

Indicator Fact Sheet for TELLUS objective
“Reduce traffic related energy use”
TELLUS Key Indicator: Primary energy use
TELLUS Key Indicator: Final energy use
TELLUS Key Indicator: Type-specific final energy use
Context, impacts
Transport is one of the main energy consuming sectors in the EU (over 30% of total final energy consumption in 1997). Its energy use is growing at a rate of about 3 % per annum. Road transport is responsible for 73% of transport energy consumption.
Transport is nearly fully dependent on fossil fuels (99%) and contributes significantly to emissions of
greenhouse gases, acidifying substances, ozone precursors and other air pollutants.22 Transport contributes 24% of the total CO2 emissions in the EU.
Growth in road transport is the main cause of the increase in energy use: the increasing use of heavier
more powerful cars and trucks along with low occupancy rates and load factors have offset improvements in fuel economy – mostly related to engine technology.23
Unit of the indicator
TeraJ/a
Indicator-related objectives
Reduce traffic related energy use by 5% until 2006
Reduce traffic related energy use by 10% until 2010
Critical aspects
Methods of measurement
A yearly analysis and compilation of statistics on these topics is made by the Senate Department of
Economy (yearly energy balances).
Source of data and analysis
Senate Department of Economy. The indicator related analysis was done by IVP.

22
23

EEA (2000: 18)
EEA (2000: 19)
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Legal basis
According to § 15 of a Berlin Law on Energy Saving (Berliner Energiespargesetz – BenSpG) the Senate of Berlin has to carry out a programme regularly (Landesenergieprogramm) which contains objectives and measures to save energy and to reduce the pollution of the environment.
Time table to obtain and analyse the data
Retrospective view: from 2002 until the end of the TELLUS Project, the data has been obtained yearly.
Development of the indicator value

23,284

23,112

25000

23,413

31,525

33,267

30000

23,413

Terajoule

35000

33,789

40000

35,488

Tellus objective "reduce traffic related energy use" - Indicator typespecific final energy use

20000

3,491

5000

3,362

3,235

10000

3,288

15000

0
petrol

diesel fuel

electricity

energy type

consumption 1999
consumption 2001

natural gas - no data
available

consumption 2000
consumption 2002

Source: Senatsverwaltung für Wirtschaft und Technologie (ed.) (n.d.: Tab. 3)

There is a trend to reduce energy use in transport: 71,642 TJ transport related final energy (incl. kerosene) was used in Berlin in 1999; in 2000 the transport related final energy use declined to 71,283 TJ
and in 2002 to 69,351 TJ.
In 2002 the amount of natural gas used for transportation purposes was 10 million kwh.
According to information communicated by the Regional Statistic Office in July 2005 calculations for
2003 and later will be made available by the Regional Statistic Office at the end of 2005.
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Relation to other indicator systems
Study (institution or country)

Proposed Indicator with regard to the issue

METEOR (EU: CIVITAS
Initiative)

Vehicle fuel efficiency (MJ per vkm)

NFP (Switzerland)

Fossil fuel consumption (J/a)

BPI/PRR (UBA Germany)

-

TERM (EU: European Environment Agency)

Final energy consumption by transport mode (road, aviation, marine,
rail and inland waterways), expressed in million tonnes of crude oil
equivalent (mtoe).

EST (OECD)

-

CSD (Germany)

- Transport related final energy consumption (Petajoule/a)
- Transport related final energy consumption per inhabitant
- Total fuel consumption (in mill./l)
- Fuel consumption (l/100 vkm (cars and lorries))
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TELLUS objective monitoring and evaluation

Indicator Fact Sheet for TELLUS objective
“Improve intra-organisational co-operation at the city level”
TELLUS Key Indicator: Quality of intra-organisational co-operation
Description of the indicators, relevance
The TELLUS objective “improvement of intra-organisational co-operation at the city level” refers to the
quality of co-operation between the different departments of the Senate Department. TELLUS aimed
at contributing to an improved communication and co-operation within the local administration of which
not only the TELLUS Project was expected to benefit from but also future projects in the field of sustainable transport in Berlin.
Unit of the indicator
Indicator-related objectives
Improvement of intra-organisational co-operation at the city level
Methods of measurement
Surveys were carried out in June 2003 and September 2005. Each survey consisted of two steps:
First, with help of a telephone survey the structure of co-operation inside the administration was analysed. In a snowball system employees of the Senate Department were asked to state with whom they
work together in the frame of TELLUS. In this way, a picture of the co-operation network could be developed and the departments involved could be identified.
Second, key persons of each department engaged in TELLUS related issues were asked to answer
questions on the quality, quantity, durability and instruments of their co-operation with other members
of the Senate Department.
Source of data and analysis
The surveys were carried out and analysed by the evaluation team.
Development of the indicator value
In 2003 the questionnaire was sent to 8 persons and returned by 7. In 2005 the questionnaire was
sent to 7 persons and returned by 4.
In the survey 2003 in 9 cases persons named each other as co-operation partners, in 8 cases only
one of both stated that there was a co-operation with the other person. In 2005 this proportion was 10
to 3 what can be interpreted as an improvement in the quality of co-operation even the quantity of cooperations was less.
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Altogether the appraisal of the co-operation improved from 2.7 in 2003 to 2.0 in 200524. In particular
the information flow was perceived to be improving.
In three cases it was stated that new co-operations could be developed. The other persons perceived
the co-operation not to be different to before.
Improved co-operations could be identified particularly between the environmental and the integrated
transport department. These are expected to last after the termination of the project.
For further details see C.2 Chapter 3.5 of Final Evaluation Report
Time table to obtain and analyse the data
Surveys and analysis of the data: June 2003 and September 2005
Relation to other indicator systems
Study (institution or country)

Proposed Indicator with regard to the issue

METEOR (EU: CIVITAS)

-

NFP (Switzerland)

-

BPI/PRR (UBA Germany)

A yes/ no statement to the question “Does an integrated transportation
development plan exist?” is used as indicator for intra-organisational
co-operation

TERM (EU: European Environment Agency)

-

EST (OECD)

-

CSD (Germany)

-
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Mobilität in Stadt und Region. Teilvorhaben 1: Erstellung eines Katalogs technischer und planerischer Qualitätsziele. Endbericht Teil 2. Ziel- und Indikatorensysteme einer nachhaltigen Mobilität. Berlin 2001.

24

Scale from 1 very good to 6 very bad
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TELLUS objective monitoring and evaluation

Indicator Fact Sheet for TELLUS objective
“Improvement of public-private co-operation”
TELLUS Key Indicator: Quality of public-private co-operation
Description of the indicators, relevance
New transportation concepts like new forms of vehicle use, new ideas for the distribution of goods in
the context of the project or initiatives on clean fleets require public-private co-operation. Public-private
co-operation in this context refers to any kind of co-operation between the administration and the private demonstrators.
It was perceived that the risks that could have affected an effective implementation of the TELLUS
demonstration measures, such as legal restrictions and obtaining of the permits necessary for the
implementation, could be reduced by a good public-private co-operation. Hence good public-private
co-operation was seen as a pre-requisite for a successful implementation of many TELLUS demonstration measures.
Unit of the indicator

Indicator-related objectives
Improvement of public-private co-operation
Methods of measurement
In order to assess the quality of public-private co-operation, face to face Interviews with identified key
persons were carried out. Topics of the interviews were the kinds of co-operation, improvements of the
co-operation, instruments of the co-operation, problems, estimation of the maintenance of the cooperation etc.
Source of data and analysis
The interviews were carried out and analysed by the evaluation team.
Legal basis
Time table to obtain and analyse the data
Survey and analysis of the data at the end of each demonstration measure.
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Development of the indicator value
Out of the 10 TELLUS demonstration measures in Berlin, three were engaged in a public-private cooperation. In addition to that, two measures could be described as public-public co-operations. No
coherent picture regarding the quality of public-private co-operation in TELLUS can be drawn:
• In general, co-operation with the Senate Department was described as good. Nevertheless, this
view was not shared by all demonstrators, depending on the specific expectations and requirements of the measures.
• Co-operation between the demonstrator and Berlin’s public transport company, BVG, was overall
described as difficult. Main reasons appeared to be the hierarchical structure of the company,
which led to a situation where decisions made on one level were not acted upon on a different
level.
• Co-operation with public entities from the neighbouring federal state of Brandenburg was rated
unsuccessful, which, however, might have been due to a number of factor.
In order to complete the picture, the side of the public entities and their view on the co-operation process and the factors that influenced it must also be considered. However, since only anecdotic information on the view of the public authorities, etc. exists; it is not possible to assess the role that the demonstrator himself played in the process of working together.
For further details see C.2 Chapter 3.5 of Final Evaluation Report.
Relation to other indicator systems
Study (institution or country)

Proposed Indicator with regard to the issue

METEOR (EU: CIVITAS)

-

NFP (Switzerland)

-

BPI/PRR (UBA Germany)

A yes/ no statement to the question “Does a co-operation between
administration and citizens, initiatives exist?” is used as indicator for
public-private co-operation

TERM (EU: European Environment Agency)

-

EST (OECD)

-

CSD (Germany)

-
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TELLUS objective monitoring and evaluation

Indicator Fact Sheet for TELLUS objective
“Achievement of political and public awareness for TELLUS”
TELLUS Key Indicator: media exposure
TELLUS Key Indicator: events organised
TELLUS Key Indicator: presentations given
Description of the indicators, relevance
Acceptance of transport and environment policies correlates positively with availability of information
and awareness of environmental problems. Public awareness and knowledge of environmental problems is therefore central to the development of appropriate transport policies.25
Political and public awareness for TELLUS had two dimensions: awareness for the several demonstration measures of the TELLUS Project and awareness for the TELLUS objectives on the city level
which should have been reached by the implementation of the demonstration measures.
Awareness for demonstration measures: The rationale behind this was that the better people were
informed about the new measures the more likely they were to take advantage of the measures and
the better the measure performance would be.
Awareness for TELLUS objectives: Beside awareness for the demonstration measures TELLUS was
also supposed to raise awareness for the necessity of a more environmentally friendly and a more
efficient transportation system, which takes into account the variety of consequences of the transport
sector. These issues were expressed in the TELLUS objectives. Also, awareness for these issues was
deemed suitable to raise the acceptance for integrated policy strategies, too.
Unit of the indicator
Indicator-related objectives
Achievement of political awareness for TELLUS
Achievement of public awareness for TELLUS
Methods of measurements
Because of budget limitations and the amount of time and effort that would have been necessary for
such an undertaking, a citizen survey regarding the awareness level of TELLUS could not be carried
out. Thus, the assessment of this TELLUS objective was done based on an analysis of the media
exposure and the dissemination activities of the demonstration measures. This was carried out mainly
based on the information provided by the demonstrators themselves, which is compiled in various
TELLUS reporting documents, such as the Progress and Management Reports.

25

EEA (2000), p. 123.
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The analysis was carried according to the following criteria:
-

for media exposure: target groups, spatial coverage;

-

for events organised: main focus (local, national, international); target groups (internal or public meeting).
Political awareness was assessed by means or collecting information on the number of and types of
occasions that politicians on various levels were involved in the project and / or participated otherwise
in TELLUS related activities.
Source of data and analysis
Data was collected by the Dissemination WP and documented in various TELLUS reporting documents such as Progress and Management Reports. The analysis was carried out by the evaluation
team.
Legal basis
Time table to obtain and analyse the data
The relevant data was collected continuously.
Development of the indicator value
TELLUS media reporting and spatial coverage
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The overwhelming share of the media reporting was carried out in newspapers with predominantly
regional focus. A number of strictly local newspapers as well as some national reporting could also be
attained. Regarding radio and TV reporting, also the regional, generally Berlin based stations, broadcasted news on TELLUS. Scientific publications, however, contributed to the spreading of information
on national and European level.
Regarding other activities and events, those directed at experts, potential partners, politicians and
scientist made up the largest share of the events (see following figure). Also, they took place on all
levels – from local to European. Because of its special character, the TELLUS youth competition is not
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included in the figure above. The competition generated a lot of attention with the participating young,
their schools and families as well as politicians and the media.
TELLUS public events and target groups
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One difficulty associated with applied method of analysis is that neither the absolute number of persons reached nor their perception of the articles can really be analysed. Therefore, it can also not be
assessed in how far the attention thus achieved translates into public awareness and eventually into
public and individual behaviour can not be assessed here.
Regarding political awareness, a lot of activities took place that were also addressing the political
sphere. In turn, TELLUS also received political attention, e.g. through the House of Representatives or
the district politicians that were involved in the work of individual measures.
For further details see C.2 Chapter 3.5 of Final Evaluation Report.
Relation to other indicator systems
Study (institution or country)

Proposed Indicator with regard to the issue

METEOR (EU: CIVITAS)

Awareness level: knowledge of the new integrated measures on account of provided information. Data collection could be done by means
of surveys (questionnaires or face to face interviews).

NFP (Switzerland)

-

BPI/PRR (UBA Germany)

-

TERM (EU: European Environment Agency)

Public awareness and attitude towards the environmental threats
brought about by the transport sector.

EST (OECD)

-

CSD (Germany)

-
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